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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

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

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

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

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

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

Filament or heater tap or starpoint of three star-connected

filaments e
Filament ( and cathode) R.F. connection f(k)
Grid g
Tube pin which must not be connected externally isc.
Cathode k
External conductive coating m
Internal shield s

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 negative 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 Va,
Supply voltage of tube elctrodes Vb
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. Symbols denoting voltages (continued)

Filament or heater voltage

Grid voltage

Grid a.c. voltage

A.C. input voltage

Voltage between cathode andl heater
Peak value of a voltage

RMS value of a voltage

Secondary transformer voltage

. Symbols denoting currents

Remarks

VRMS» Vrms
Ver

. The direction of positive electrical current flow is opposite to that of electron flow.

. The symbols quoted below represent the average values of the currents concerned,

unless otherwise stated.
Anode current

Filament or heater current
Grid current

Cathode current

Peak value of a current
RMS value of a current

Saturation current

. Symbols denoting powers

Anode dissipation

Driver output power, Driving power
Grid dissipation

Anode d.c. supply power

Input power

Output power in the load

Modulation power

Tube output power

Peak envelope output power

Oscillator output power

Ix

Ip

IRMS» Irms

Isat
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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) Cak

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

Capacitance between control grid and all other elements

except anode Cg
Capacitance between two grids (all other elements being earthed) Cglg2
Capacitance between grid and cathode (all other elements
not connected to the cathode being earthed) Cgk
Input capacitance of a push-pull circuit Cyi
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 Rax
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 Ry

7. Symbols denoting various quantities
Bandwidth

Harmonic distortion factor

n-th harmonic distortion _ dp
Total harmonic distortion dot
772 4156
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7. Symbols denoting various quantities (continued)

Intermodulation distortion dj
n-th order intermodulation distortion d‘ln
Frequency f
Pulse repetition rate fimp
Height above sea level, altitude h
Modulation factor m
Pressure drop of cooling air or cooling water Pi
Rate of flow of cooling air or cooling water q
Thermal resistance Rip
Transconductance S
Temperature of anode block ty
Ambient temperature tamb
Bulb temperature thulb
Envelope temperature teny
Cathode heating time Th
Waiting time ( time which has to pass between switching on of the Tw
filament or heater voltage and switching on of the other voltages)
Inlet temperature of cooling air or cooling water i
Outlet temperature of cooling air or cooling water to
Pulse duration Timp
Seal temperature Eg
Duty factor )
Efficiency n
Wavelength A
Amplification factor M
Amplification factor of grid no. 2 with respect to grid no. 1 Hg2gl
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GENERAL OPERATIONAL RECOMMENDATIONS
TRANSMITTING TUBES FOR COMMUNICATION
TUBES FOR R.F. HEATING

GENERAL

In this Handbook data and curves are given for transmitting tubes and tubes for
R.F. heating.

The tubes are cl assified into groups: e
Preferred types -Recommended for new equipment design.
Current types - Available for equipment production and maintenance.

No longer recommended for new equipment design.

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

Obsolescent types - Available until present stocks are exhausted.
Obsolete types - No longer available.

For the status of each type please refer to the "Catalogue Transmitting tubes" or
consult your tube supplier.

Full details are given of Preferred types and Current types, Data on maintenance and
obsolescent types is generally given in condensed form.

CHARACTERISTIC DATA

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

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 moenthly), to ensure uniform
wear of the filament with consequent longer life.

Reduction of filament/heater voltage is sometimes recommended to compensate e. g.
the heating by back-bombardment at high frequencies; see tne 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 at various filament voltages. Thus, knowing the re-
quired emission current, the most suitable filament voltage can be selected.
Alternatively the filament voltage can be adjusted until the required output power, or
maximum distortion, is reached,
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GENERAL

and, (to obtain peak output power) further adjusted after modulation is applied.
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.

2.2.2 Thoriated tungsten cathodes (filaments)

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.

Whena 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, switching on 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 this will 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, 15 seconds.

2.2.6 By-passing the filament

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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GENERAL

Wo = tungsten filament Th = thoriated tungsten filament
Va Ty Ig Wia Wa | Wgy
R.F. class C
telegraphy 1 1 1 1 1 1
A 4 Th | 0.8 0.833 | 1 0.67 0.67 | 0.67
node mod. Wo | 0.8 | 0.5 1 0.4 0.4 | 0.4
Th 0.833 | 1 0.8331) | 1 0.67
RaF s Elags.B Wo | 1 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 Wy 1 1
Self-rectifying Th 1.13 | 0.53 0.53 | 0.665 1
oscillator Wo 113 0.32 032 0.4 1
Two'ph,alfe half- Th | 0.9 | 0.89 | 0.89 | 1 1
ViV WARIOuE Wo | 0.9 | 0.6 0.6 | 1 1
filter
Lyor 1.5 W,.

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 toany 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
decréased 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 currentsand voltages are measured with a moving
coil instrument.

September 1968

r



GENERAL

3.7 Electrode voltages

The voltages (V,, Vg1, V 9 etc. ) listed under limiting values should not be ex-
ceeded even with a cold tl.%e. 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 W5 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 Wi, 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 Wy or W4, 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., voltage supply
is used the form fdctor 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, smali 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,. Whendesigning
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 Wg of transmitting tubes is the tube output, which
means the anode dissipation W, 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 Iy 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
ds 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 ds5 are, in general, negligible. If the amplitudes of
the distortion products are referred to the peak envelope amplitude, -the
figures for d3 and ds 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 factorsaregiven 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,q. is obtained by deducting the grid dissipation Wg and the
losses in the grid resistor WR, from the output power Wg,, 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.

Fer smaller tubes in industrial applications operating conditions have beengiven
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.

ul
w

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 wavetorm 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 preventicn 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

e
g
= -
" [i-2362
-

35.43
n

max9.65"
F
~
(&2
o

%50

T
g9
24.66

b

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

-

|
|
|

36.58
36.53
0

max19.8" :
e

‘max23.5')

0

14.28

1) Including solder 1y Including solder
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BASES

16.26

Medium 4-pin base
(IEC 67-1-2)
L max34.97

h |
I |

27.61

__ max159 "

|
|
|
|
!
|

| j:3.962

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
\ ‘
=| O i
o~ |
I
= [
> ‘
e |
x |
o i
= }
’ L 3962

16.26

7207226

L1y Including solder

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

A

N

A
~

'A max24.5
—
o—

7207218

6]



BASES

5-pin base

Medium
(IEC 6

Medium shell Giant 5-pin base

with bayonet

4a)

g

(IEC 67-1-21a)

max34.97

l9te

max55.57

(16'GLXDW

So6l

1y Including solder

1) Including solder

- sasso0q 1soyd1y a01y) oy £q
paulwiiolop S1 pue aseq a2yl
jo ouerd Suneas ayy Aqpaysi|
-(JB1ISD S1 Ul 20UIADFAI YT, (7

(e0g-1-L9 DOHI)
oseq uid-, xeidag
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Transmitting tubes for communiction

Tubes for rf. heating






OBSOLESCENT TYPE PEO5/25

R.F. POWER PENTODE

QUICK REFERENCE DATA
C telegr. B teleph. C mod. B mod 1)
A Freq. L
(m) (MHz) Va Wo Va Wo Va Wo Va Wo
WV W) | (V) | (W) | (V) | (W) V) | (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) | (vHz) | Va | Wo
V) | (W)
5.4/1.8 | 55/165 | 400 9

HEATING: indirect; cathode oxide-coated

Heater voltage Vs = 12.6 WV
Heater current Ig = 0.7 A
CAPACITANCES
Anode to all other elements except grid No.1 Ca = 7.8 pF
Grid No.1 to all other elements except anode Cgl = 14.5 pF
Anode to grid No.1 Cagl = 0.15 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.l Hgog, = 7.6
Mutual conductance S(I,=30mA) = 3.3 mA/V

1) Two tubes
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PEO0S5/25

LIMITING VALUES (Absolute limits)

Anode voltage Vg = max. 500 V
Anode dissipation W, = max. 12 W
Grid No.2 voltage Vg2 = max. 300 V
Grid No.2 dissipation Wg2 = max. 5 W
Grid No.l dissipation ng = max. 0.5 W
Grid No.1 resistor with fixed bias Rgl = max. 50 kf
Grid No.l resistor with automatic bias Rgl = max. 100 k2
Cathode current Ix = max. 130 mA
Peak cathede current Ikp = max. 800 mA
Heater to cathode voltage Vg = max. 75 V
Tube base temperature = max. 180 ©°C

MECHANICAL DATA
Dimensions in mm

Socket : 40210/02
Net weight: 50 g max 35
16.0
1 |
1 B \
9|
A x|
& £

93—
g7

max1.7
e
25

35*03

755057

Mounting position: - arbitrary

l) Reference line
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MAINTENANCE TYPE PE06/40

R.F. POWER PENTODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cagy mod.
vV Wo Va W() Va Wo
MHz a

B v) (W) v) w [ v | W
> 15 < 20 600 45 600 11 500 40
5 60 600 36 600 6.5 500 20

by Freq. C fr.muit. B mod. l)
v W v w
m MH 2 o 2 <
3 v) (W) ) | w)
150/75 2/4 600 27 600 100

HEATING : indirect; cathode oxide-coated

PE06/40 P (Heater voltage Vi = 6.3 V
PEO6/40 N | Heater current I¢ = 1.3 A
Heater voltage A% = 12.6 V
PE06/40 E { .
Heater current If . = 0.65 A
CAPACITANCES
Anode to all other elements except grid No.l Ca = 8.7 pF
Grid No.1 to all other elements except anode Cgl = 15 pF
Anode to grid No.1 Cagl = 0.1 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgogy = §.9
Mutual conductance S (I =40 mA) = 4 mA/V
1) Two tubes
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PE06/40

MECHANICAL DATA Dimensions in mm

‘H%b‘f,
-

A

PEO6/40 P Base P
Socket 2422 514 00001

Cap 28 906 022
Net weight 65 g

128*6

g3 l%

gt
-

kFoF
PEO6/40 N Base N

Socket 2422 512 03001 s 5
Cap 28906022 ‘ B
Net weight 65 ¢ i ‘
|
a |
i Pa | | &

max 51
9

Q|
3
s
g
$ 7
92 kg3| o4 20 |92
g7 S
- 3
ka3F F i WO = v
max51
PEO6/40 E Base E 9
Cap 28 906 022
Net weight 65g
o
N
a :j
IS
0
Lo
< 5 :
k@3 F F W=

Mounting position: arbitrary
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PE06/40

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 600 V
Anode dissipation W4 = max. 25 W
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 5 W
Grid No.l dissipation ng = max. 1w
Grid No.1 resistance Rgl = max. 100 k2 l)
Grid No.1 resistance Rgl = max. 200 kQ 2)
Cathode current I = max. 130 mA
Peak cathode current Ikp = max. 520 mA
Cathode to heater voltage Vg = max. 75V

OPERATING CONDITIONS ; R.F. CLASS C TELEGRAPHY
Wave length A = >15 >15 53)

m
Anode voltage Va = 600 600 600 V
Grid No.1 voltage Vg, = -75 -40 =75 V
Grid No.?2 voltage Vg, = 300 300 300V
Grid No.3 voltage Vg; = 0 0 0 Vv
Anode current I = 109 109 195 mA
Grid No. 1 current Igl = 2 0 0 mA
Grid No.2 current Ig2 = 11 .5 11 20 mA
Peak grid No.1 A.C. voltage Vglp = 9 40 75V
Grid No.l input power Wigl = 0.2 0 0 W
Grid No.2 dissipation Wg2 = 3.5 3.3 6 W
Anode input power Wi, = 65 65 117 W
Anode dissipation Wa = 20 25 45 W
Output power W, = 45 40 72 W
Efficiency n = 69 62 62 %

1) 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

MODULATIGN
Wavelength py = >15 51)m
Anode voltage Va = 500 500 V
Grid No.1 voltage Vgl = ~79 -55 VvV
Grid No.2 voltage ng = 3002) 1603)V
Grid No. 3 voltage VgS = 0 0 Vv
Anode current Ia = 114 146 mA
Grid No.l current Igl = 1.4 2 mA
Grid No.2 current Ig2 = 10 10 mA
Peak grid No.1 A.C. voltage Vglp = 90 75V
Grid No.1 input power wigl = 0.1 0.15 W
Grid No.2 dissipation Wgz = 3 1.6 W
Anode input power Wia = SF 73 W
Anode dissipation W, = 17 33 W
Output power W, = 40 40 W
Efficiency n = 70 55 %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voitage ngp = 300 160 V
Modulation power Wihod = 30 40 W

1) Two tubes
2) Rg,y = 20 kQ2
3Ry, = 34 k2

4 I | | I September 1971



6083 PE1/100

R.F. POWER PENTODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. B mod. 1)
v W Y W Va \
MH: a o) a (6] (o)
m M) Gy wy | | W) | o)
=5 <60 1000 132 1000 23 1000 194
800 107 800 23 800 110
600 78 600 23 600 82
A Freq. Cagy mod. Cg3 mod.
v w v W
m MH o 2 & o
m | MHED gy L wy | W | )
>5 <60 800 75 1000 7
600 51 800 26
600 22

HEATING : indirect; oxide-coated cathode

Heater voltage Vi = 12,6 V

Heater current Ig = 1.3 A
CAPACITANCES
Anode to all other elements except grid No.1 Ca = 12 pF
Grid No.!l to all other elements except anode Cgl = 20.5 pF
Anode to grid No.1 Cagl = Q0.1 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 1000 V
Grid No. 2 voltage Vg2 = 250 Vv
Amplification factor of grid No.2

with respect to grid No.1 “gzgl = 6.7

Mutual conductance S (I =40 mA) = 6 mA/V
1) Two tubes

—
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PE1/100

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 1000 V
Anode dissipation W, = max. 45
Grid No.2 voltage Vg2 = max. 300 V
Grid No.2 dissipation Wg2 = max. 7 W
Grid No. 1 voltage -Vg; = max. 230 V
Grid No.!l dissipation ng = max. 0.5 W
Grid No.3 resistance Rg3 = max. 50 k2
Grid No.l resistance with fixed bias Rgl = max. 25 k2
Grid No.l resistance with automatic bias Rg1 = max. 50 k2
Cathode current Ik = max. 240 mA
Peak cathode current Ikp = max. 1.5 A
Cathode to heater voltage ' Vkf = max. 100 V

MECHANICAL DATA

Dimensions in mm
Base : Septar

Socket 1 2422 513 00001

YT

Net weight: 80 g

>
a 3
E

o

3 =

& g2 =

qf &
. ‘\I\
- .

kK f f

Mounting position: arbitrary

[+
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PE1/100

OPERATING CONDITIONS
R.F. CLASS C TELEGRAPHY

Wavelength A >5 >5 >5 m
Anode voltage Va 1000 800 600 A%
Grid no. 1 voltage Vgl ~-120 -110 -100 v
Grid no. 2 voltage Vg2 250 250 250 v
Grid no. 3 voltage Vg3 0 0 0 \Y%
Anode current Ia 177 190 205 mA
Grid no. 1 current [gl 5 6 7.5 mA
Grid no. 2 current Ig2 28 28 28 mA
Peak grid no. 1 a.c. voltage Vglp 144 134 124 A%
Grid no. 1 input power Wig1 0, 65 0,73 0, 84 w
Grid no. 2 dissipation Wgz 7 7 7 w
Anode dissipation Wy 45 45 45 w
Qutput power W 132 107 78 w
Efficiency n 74,5 70,5 63,5 %
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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. Cagz mod.
A Freq. 7 W =
o | o || Ve o) [ va [ wowy J'vy [ wew
(V) | CCS [ ICAS (V) | CCS | ICAS (V) [ CCS | ICAS
10| 30 2000 | 275 2000 [ 50 1600 | 180
1500 | 210 1500 50 1250 | 140
1250 | 170
2250 375 2250 70 2000 300
Cgl mod. AB mod. l)
F "
(;‘]) (Mrljg) v, | Wow || Ve [ Wow)
(V) | CCS | ICAS (V) | CCS | ICAS
10 30 2000 50 2250 | 380
1500 40 2000 | 335
2250 7is) 1500 | 260
2500 490

HEATING : direct; filament thoriated tungsten

Filament voltage Vi = 10
Filament current Ig = S A
CAPACITANCES
Grid No.l to all other elements except anode Cgl = 16.3 pF
Anode to all other elements except grid No.l C, = 14.0 pF
Anode to grid No.1 Cagl < 0.25 pF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.1l Mg, = 8.5

3.75 mA/V

i

Mutual conductance S (I, = 50 mA)

1) Without grid current; two tubes
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QB2/250

MECHANICAL DATA

Mounting position

Dimensions in mm

: vertical with base up or down, or horizontal with pins 2 and 6 in a

vertical plane.

Net mass 1430 g
Base : Giant 7-pin
Accessories : Anode connector type 40619
e max66_
g5
1| =
| O
Q£
||
N
T
2 i ’ U September 1975



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 Vo = max.2000 1500 1000 V
Anode input power Wia = max. 360 270 180 W
Anode dissipation W, = max. 100 W
Anode current Iy = max. 180 mA
Grid No.2 voltage Vg2 = max. 400 Vv
Grid No.2 dissipation Wgz = max. 22 W
Negative grid No.l voltage Vg, = max. 300 Vv
Grid No.l current Ig{ = max. 25 mA
Grid No.l circuit resistance Rg1 = max. 30 k2

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 60 60 MHz
Anode voltage Va = 2000 1500 1250 Vv
Grid No.1 voltage Vg, = -l20 -90 -75 v 1
Grid No.2 voltage ng = 400 300 300 V
Grid No.3 voltage Vg3 = 0 0 0 Vv
Anode current Iy = 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.1 A.C. voltage Vglp - 205 178 160 V
Grid No.l input power Wigl = 1.9 1.9 1.7 W
Grid No.2 dissipation Wgz = 18 9.0 10.5 W
Anode input power Wi = 360 270 225 W
Anode dissipation Wy = 85 60 55 W
Output power Wo = 275 210 170 W
Efficiency n = 76.3 78 75.5 %

ly For A.C. filament supply

w
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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 Wiz = max. 240 180 120 W
Anode dissipation w, = max. 67 W
Anode current I = max. 150 mA
Grid No.2 voltage ng = max. 400 Vv
Grid No.2 dissipation Wgz = max. 15 W
Negative grid No.l voltage —VgL = max. 300 Vv
Grid No.l current Igl = max. 25 mA
Grid No.l circuit resistance Rgl = max. 30 kR

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 60 MHz
Anode voltage Va = 1600 1250 V
Grid No.1 voltage Vg, = -l60 -160 Vv 1
Grid No.2 voltage Vg, = 300 300V 2)
Grid No.3 voltage Vg3 = 0 0 Vv
Anode current I, = 150 150 mA
Grid No.l current Igl = 12 13 mA
Grid No.2 current Igz = 30 35 mA
Peak grid No.1 A.C. voltage Vglp 250 250 V
Grid No.l input power wigl = Dl 2.9 W
Grid No.2 dissipation Wg2 = 9 10.5 W
Anode input power Wia = 240 187.5 W
Anode dissipation W, = 60 47.5 W
Output power W, = 180 140 W
Efficiency n = 75 74.5 %
Modulation factor | m = 100 1 00 %
Modulation power Wmod = 120 94 W

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.S.B.
A% W Vv W A% Wy
MHz a 0 a 0 a
M@ w W | w | | w
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 =0 Igl >0
vV, W, vV, 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 o o= 6 V

Filament current Ie = 3.5 A

COOLING: radiation/low -velocity air flow

CAPACITANCES

Anode to all other elements except grid No.1 Cqy = 2.1 pF
Grid No.1 to all other elements except anode Cgl = 8 pF
Anode to grid No.1 Cagl = 0.08 pF

l) Two tubes
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QB3/200

TYPICAL CHARACTERISTICS

Anode voltage Vy =
Grid No. 2 voitage ng =
Anode current 1 =

24

Mutual conductance

w

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

Hgogl
MECHANICAL DATA

Base : Septar

M
Socket . 2422 513 00001 ma; 5 . T
& (3
—— Anode connector: 40712 ﬁ
Net weight :85¢g /f\
53
3|
IS s
™
g
T
i a
|
Q max 60.5 S
® 3
3 £
E E

Mounting position: vertical with base up or down

TEMPERATURE LIMITS (Absolute limits)

Temperature of bulb and pin seals = max. 225 ©OC

500V
250V
125 mA
4 mA/V
5

Dimensions in mm

o
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QB3/200

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Frequency . ______...f.______ upto 250 __upto 150 MHz
Anode voltage V, = max. 1500 max. 3000 V
Anode current L = max. 150 mA
Anode input power Wiag = max. 450 w
Anode dissipation W, = max 65 w
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wgz = 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 VvV
Grid No. 1 voltage Vgl = -100 =85 =75 =85 'V
Anode current Iy = 115 150 150 117 mA
Grid No.2 current Ig2 = 8 24 40 24 mA
Grid No.l current Igl = 5 12 15 12 mA
Peak grid No.1 A.C. voltage Vglp = 180 185 170 190 Vv
Grid No.1 input power Wigl 0.8 2.0 2.3 8 W
Grid No.2 dissipation Wgz =, 2.0 6 10 6 W
Ancde input power Wia = 345 225 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 H || 3



QB3/200

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

BEOIBIEY o s s smomsomsmmrgrons o) f e uprp 20N, werm 100 Mz
Anode voltage V, = max. 1500 max. 2500 V
Anode current L = max. 120 mA
Anode input power Wia = max. 300 w
Anode dissipation Wy, = max. 45 W
Grid No.2 voltage ng = max. 400 v
Grid No.2 dissipation Wg2 = 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 vV, = 2500 1500 600 1500 V
Grid No.2 voltage ng = 250 250 250 250 VvV
Grid No.1 voltage Vgl = =135 -125 -120 -85 V
Anode current Ia = 110 120 120 80 mA
Grid No.2 current Ig2 = 10 15 30 27 mA
Grid No.1 current Igl = 6 8 12 12 mA
Peak grid No.1 A.C. voltage Vglp = 215 220 215 185 'V
Grid No.1 input power Wigl = dgd 1.6 2.3 8 W
Grid No. 2 dissipation Wg2 = 2.5 3.8 749 6.25 W
Anode input power Wia = 275 180 72 120 W
Anode dissipation W, = 45 40 27 45 W
Output power Wo = 230 140 45 75 W
Efficiency n = 84 78 62 63 %
Modulation factor m = 100 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 250 250 250 250 Vv
Modulation power Wmod = 137 90 36 60
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QB3/200

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER

LIMITING VALUES (Absolute limits)

Anode voltage vV, = max. 3000 V
Anode current Ia = max. 150 mA
Anode input power W;, = max. 430 W
Anode dissipation W, = max. 65 W
Grid No.2 voltage Vg2 = max. 600 V
Grid No.2 dissipation Wg2 = max. 10 W
Grid No.l circuit resistance Rgl = max. 250 k2

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Anode voltage v, = 2500 2000 1500 \%
Grid No.2 voltage ng = 405 450 480

Grid No.1 voltage 1) Vo © -88 -100 -86 v

Peak grid No.l A.C. voltage Vglp = 0 165 0 190 0 150 V
Anode current L, & 7 70 22 80 30 90 mA
Grid No.2 current Ig2 = = 2 - 2 - 3 mA
Grid No.1 current Igl = - 8 - 20 - 15 mA
Grid No.2 dissipation Wg2 = = 2248 - 26 - 13.5 W
Grid No.1 input power Wigl = = L3 - 3.8 = 2.3 W
Anode input power Wiag = 42.5 175 44 160 45 135 W
Anode dissipation Wy, = 42.5 60 44 60 45 60 W
Output power 2) Wy = 0 8 0 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
75 %.
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QB3/200

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage Vg = max. 3000 V
Anode current I = max. 150 mA
Anode dissipation W, = max. 65 W
Grid No.2 voltage ng = max. 600 V
Grid No. 2 dissipation Wg2 =  max. 20 W
Negative grid No.1 voltage --—Vgl = max. 500V
Grid No.l current Igl = max. 20 mA
Grid No. 1 circuit resistance Rgl = max. 250 k2

OPERATING CONDITIONS, two tubes. Ig1 =0
£
Va = 1750 1500 1000 A%
Vg, = 500 500 500 v
v = -115 -110 -100 A%
g1
Raan, 20 15 9 k2
r————

4 = ) 0 7 /
\glglp 0 180 0 170 0 170 'V
Ia = 2x20 2x85 2x30 2x90 2x30 2x85 mA
Igz = - 2x11.5 - 2x10 - 2x15 mA
Wgo = - 2x6 - 2%5 - 2x7.5 W
Wia = 2x35 2x150 2x45 2x135 2x30 2x85 W
W, = 2x35 2x62.5 2x45 2x62.5 2x30 2x45 W
W, = 0 175 0 145 0 80 W
n = - 59 - 54 - 47 %
dtOt = &= 4.5 = 3 = 3 %
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QB3/200

AF. CLASS B AMPLIFIER AND MODULATOR (continued)

OPERATING CONDITIONS, two tubes. Ig 1 >0

Anode voltage Va = 1800 1500 \
Grid No.2 voltage ng E 250 250 v
Grid No.1 voltage Vgl = -50 -45 AY
Load resistance Raa,, = 20 14 k&2
Peak grid to grid voltage Vglg‘lp = 0 180 0 200 v
Anode current Iy = 2x25 2x110  2x30 2x125 mA
Grid No. 2 current Ig2 = -~ 2x15 - 2x20 mA
Grid No.1 current Igl = 0 2x9 0 2x10 mA
Grid No. 2 dissipation Wg2 = = 2x4 B 2x5 W
Grid No. 1 input power Wigl = 0 2x0.8 0 2x0.9 W
Anode input power Wi, = 2x45 2x198 2x45 2x188 W
Anode dissipation W, = 2x45 2x63 2x45 2x63 W
Output power Wo = 0 270 0 250 W
Efficiency n = % 68 - 67 %
Total harmonic distortion diot = = 5 = 6 %
Anode voltage Va = 1000 600 Vv
Grid No.2 voltage ng = 250 250 Vv
Grid No.1 voltage Vgl 2 -40 -40 A%
Load resistance Raan = 6.8 3.6 k2
Peak grid to grid voltage Vglglp N 0 210 0 240 V
Anode current I = 2x30 2x150 2x30  2x150 mA
Grid No.2 current Igz = = 2x30 - 2x40 mA
Grid No.1 current Igl = 0 2x14 0 2x15 mA
Grid No.2 dissipation Wgz = =  2x7.5 = 2x10 W
Grid No.1 input power Wigl = 0 2x1.3 0 2x1.6 W
Anode input power Wia = 2x30 2x150 2x18 2x90 W
Anode dissipation Wy = 2x30 2x65 2x18 2x45 W
Output power Wo = 0 170 0 90 W
Efficiency n = - 57 - 50 %
Total harmonic distortion deot = - 6 - 10 %
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QB3/200
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6155 QB3/300

R.F. POWER TETRODE

QUICK REFERENCE DATA
y Freq. C telegr. B teleph. Cagz mod. B mod .1)
V W V AW vV W A W
MH a o] q o] ra [o} a 0
m | MH2) oy Ly | oA | | @ | o W | )
2.5 120 3000 375 3000 58 2500 300 2500 550
205 120 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 Ve o= 5V

"
(@)}
(@]
>

Filament current I

COOLING: Radiation/low-velocity air flow

CAPACITANCES
Anode to all other elements except grid No.l Cy = 3.5 pF
Grid No.1 to all other elements except anode Cgl = 10.8 pF
Anode to grid No.1 Cagl = 0.05 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Hgooy = 6.2
Mutual conductance S(I, =40mA) = 2.2 mA/V

1y Two tubes; I 0

g1~

September 1969 l | I | 1



QB3/300

TEMPERATURE LIMITS  (Absolute max. rating system)

Temperature of anode seal max. 220 98
Temperature of pin seals max. 180 oG
Bulb temperature ) max. 350 %

COOLING

In general cooling of the tube is not necessary at normal ambient temperature at
frequencies below 50 MHz,

When the tube is used at or near its 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 current it is
recommended that both screen-grid socket connections be included in the circuit.
MECHANICAL DATA Dimensions in mm

Mounting position : vertical with base up or down

Net mass 1130 g
Base : Giant 5-pin
Accessories : Socket code 2422 512 01001 ; Anode connector type 40712
max 62
9¢ |
(o)) T
|
|
©
: g
S
g2
g1
- :‘tq}
oF
gr

I
2 ‘ ! H September 1975



QB3/300

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

Frequency | f____.upto 120 upto 170 _upto 200 MHz
Anode voltage V, = max.3000 max.2500 max.2200 V
Anode input power Wiz = max. 625 max. 560 max. 435 W
Anode current I, = max. 225 mA
Anode dissipation W, = max. 125 1) w
Grid No.2 voltage ng = max. 400 \'
Grid No.2 dissipation Wg2 = max. 20 W
Negative grid No. 1 voltage —Vgl = max. 500 A
Grid No.l current Igl = max. 15 mA
OPERATING CONDITIONS

Frequency f <120 <120 <120 <120 MHz
Anode voltage Vg = 3000 2500 2000 1500

Grid No.2 voltage ng = 350 350 350 350

Grid No.1 voltage Vgl = -150 -15¢ -100 -150 V
Anode current I, = 167 200 200 110 mA
Grid No.2 current Igz = 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 225V
Grid No.l input power Wigl = 2 3 2.4 1.7 W
Grid No.2 dissipation Wg2 = 10.5 14 17..5 19.6 W
Anode input power W = 500 500 400 165 W
Anode dissipation LA = 125 125 125 355 W
Output power Wy = 375 37D 275 110 W
Efficiency n = 75 75 69 67 %

1y Anode red hot, temperature = 850 °C

September 1969 “ ) II 3



QB3/300

R.F. CLASS B TELEPHONY

LIMITING VALUES (Absolute limits)

Frequency _____________._. L] ety 120 e L0 upro 200 Mil
Anode voltage V, = max.3000 max.2500 max.2200 V
Anode input power Wiy = max. 200 max. 190 max. 150 W
Anode current L, = max. 135 mA
Anode dissipation W, = max. 125 l) W
Grid No.2 voltage ng = max. 400 \%
Grid No.2 dissipation Wg2 = max. 14 W
OPERATING CONDITIONS

Frequency f <120 <120 <120 MHz
Anode voltage V, = 3000 2500 2000 V
Grid No.2 voltage ng = 350 350 350 VvV
Grid No.1 voltage Vgl = =50 -50 =50 V
Anode current I = 60 70 83 mA
Grid No.2 current Igz = 1 1 1.&8 maA
Peak grid No.1 A.C. voltage Vglp = 50 55 65 V
Grid No.2 dissipation Wgz = 0.35 0.35 0.52 W
Anode input power W, = 180 175 166 W
Anode dissipation Wa N 122 120 12w
Output power Wo = 58 55 54 W
Efficiency n = 32 3.5 32.5 %
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 4.5 4 4 mA
Grid No.1 input power Wigl = 0.45 0.44 0.52 W

l) Anode red hot, temperature = 850 °C

4 l l ‘ ‘ September 1969



QB3/300

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

Frequency . £ prg 120 upmh LAO mpts 200 MHz
Anode voltage Vy = max.2500 max.2100 max.1800 V
Anode input power Wiq = max. 415 max. 375 max. 290 W
Anode current I, = max. 200 mA
Anode dissipation Wy = max. 83

Grid No.2 voltage ng = max. 400 Vv
Grid No.2 dissipation Wg2 = max. 20

Negative grid No.l voltage —Vgl = max. 500 \Y
Grid No.l current Igl = max. 15 mA

OPERATING CONDITIONS

Frequency f <120 <120 <120 MHz
Anode voltage Va = 2500 2000 1500 V
Grid No.2 voltage ng = 350 350 300 V
Grid No.1 voltage Vgl = =210 -220 -150 V
Anode current L = 152 150 160 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 VvV
Grid No.l input power Wigl = i 2 2.5 W
Grid No.2 dissipation Wgz = 10.5 11.5 10 W
Anode input power Wia = 380 300 240 W
Anode dissipation Wy = 80 75 83 W
Output power Wo = 300 225 157
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

September 1969 || H 5



QB3/300

AF. CLASS B AMPLIFTER AND MODULATOR.
LIMITING VALUES (Absolute limits)
Anode voltage

Anode current

Anode dissipation

Grid No.2 voltage

Grid No .2 dissipation

Negative grid No.1 voltage

Grid No.1 circuit resistance

OPERATING CONDITIONS , two tubes

Va
\Y
81

ng

Igl =0
vV, = max. 3000 V
I, = max. 225 mA
Wy = max. 125 Wl
Vg, = max. 600 V
Wg; = max. 20 W
-Vgl =  max. 500V
Rgl = max. 150 k2
2500 2000 1500
-97 =95.5 -94 Vv
600 600 600 v
25 17.6 12 k2
0 190 0 186 0 185 V
2x30 2x108 2x30  2x11il 2x30 2x109 mA
2x0 .1 213 2x0.1 2x12 2x0.15 2x13.5 mA
2x0.1 2x7.8 2%0.1 2x7.2 2%0 .1 2x8.1 W
2x75 2x270 2x60  2x222 2x45 2x163 W
2x75  2x97.5 2x60 2x92 2x45 2x78 W
0 345 0 260 0 170 W
- 64 - 58.5 - 52 %
- 4.0 - 846 - 3.5 %

1) Anode red hot, temperature = 850 °C

September 1969



QB3/300

AF. CLASS B AMPLIFIER AND MODULATOR. Ig] >0

LIMITING VALUES (Absolute limits)

Anode voltage Vi = max. 3000 V

Anode current I, = max. 225 mA

Anode dissipation W, = max. 125 wl)

Grid No.2 voltage ng = max. 400 V

Grid No.2 dissipation 29 = max. 20 W

Negative grid No.1 voltage —Vgl = max. 500 V

OPERATING CONDITIONS , two tubes
¥, = 2500 2000 1500 \%
Vgl = -51 -50 -48 A
ng = 350 350 350 v
Raa,\, = 20 12 72 k2
Vglglp = 0 240 0 296 0 330 Vv
L = 2x30 2x151 2x30 2x197.5 2x30 2x227.5 mA
Igl = 0 2x8.5 0 2x12 0 2x16 mA
Ig2 = 2x0.1 2x18  2x0.15 2x32  2x0.25 2x42 mA
Wigl = 0 2x0.9 0 2x1.6 0 2x2.4 W
Wg2 Z 0 2x6:3 2x0.1 2xl1.2 2x0.1 2x15 W
Wia = 2%75 2x377:5 2x60 2x395 2x45 2x341.5 W
W, = 2x75: 2%102.5 2x60 2x120 2x45 2x114 W
Wo = 0 550 0 550 0 455 W
n = = 72.5 = 69.5 = 66.5 %
deot = = 5 &= 5 - 5 %

1) Anode red hot, temperature = 850 °C

September 1969 || “ 7
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QB3/300GA

4-125A

R.F. POWER TETRODE

MECHANICAL DATA
Base : Metal-shell Giant 5p Dimensiens 1o mm

Socket: 2422 512 01001

max 62 %
9¢
44

max 125

132-144

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

1 I . I | September 1969



6156 QB3.5/7750

R.F. POWER TETRODE

QUICK REFERENCE DATA

A Freq. C telegr. B teleph. CagZ mod. B mod. 1)

Va Wy Y W Vv W v W

m MH a 0 a (6] a o
(m) | MH2) |y Ly | ) | w | @) | W) | W)
>4 <75 4000 1000 4000 126 3000- | 510 3000 1240
3000 800 3000 125 2500 875 2500 1140
2500 575 2500 125 2000 974
2.9 120 2500 500 1500 660

HEATING : direct; filament thoriated tungsten
Filament voltage Vg = 5 ¥V

Filament current It = 14.1 A

COOLING: radiation/low-velocity air flow

CAPACITANCES
Anode to all other elements except grid No.1 Ca = 4.5 pF
Grid No.1 to all other elements except anode Cgl = 12.7 . pF
Anode to grid No.1 Cagl = 0.12 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Hgog = Qi
Mutual conductance S(I;=100mA) = 4 mA/V

1
) Two tubes

Sentember 1967 l | . l I



QB3.5/750

TEMPERATURE LIMITS (Absolute limits)
max. 220 °C

max. 180 °C

Temperature of anode seal

fl

Temperature of pin seals

Bulb temperature max. 350 °C

COOLING

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 Dimensions in mm
Base : Giant 5p max 87
Socket : 2422512 01001 2
Anode connector : 40712 ol
Net weight : 185 g
N
92 o
-
f f

Mounting position: vertical with base up or down

722 8788

H April 1972
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QB3.5/750

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

Frequency 1 f____upto 75
Anode voltage Va =

Anode input power Wig =

Anode dissipation Wy =

Anode current I =

Grid No.2 voltage Vg, =

Grid No.2 dissipation Wgz

Negative grid No.1 voltage —Vgl =

Grid No.1 current Igl =

OPERATING CONDITIONS

Frequency f
Anode voltage A\
Grid No.2 voltage Vgoy
Grid No.1 voltage Vgl
Anode current Iy
Grid No.2 current Ig2
Grid No.1 current Igl
Peak grid No.1 A.C. voltage Vglp
Grid No.l input power Wigl
Grid No.2 dissipation Wg2
Anode input power Wia
Anode dissipation Wy
Output power WO
Efficiency n

upto 75;upto 100 upto 120 MHz
max. 4000 E max. 3300 {I max.2500 V
max. 1250 i max.lOOOé max. 750 W
max. 250 W
max. 350 mA
max. 600 v
max. 35
max. 500 A%
max. 20 mA
75 75 75 MHz
4000 3000 2500 V
500 500 500 VvV
-225 -180 -150 Vv
312 345 300 mA
45 60 60 mA
9 10 9 mA
303 265 220 V
2.5 2.4 1.8 W
22.5 30 30 W
1248 1035 750 W
248 235 175 W
1000 800 575 W
80 77 77 %

7722 2781
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QB3.5/750

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

Frequency _________f_____upto 75iupto 100} upto 120 MHz_
Anode voltage Va = max.4000 s max. 3300 : max.2500 V
Anode input power Wia = max. 400 E max. 320 . max. 240 W
Anode dissipation W, = max. 250 W
Anode current Iy = max. 250 mA
Grid No.2 voltage ng = max. 600 A%
Grid No. 2 dissipation Wgz = max. 23 W

OPERATING CONDITIONS

Frequency £ = 75 75 75 MHz
Anode voltage . V, = 4000 3000 2500 VvV
Grid No.2 voltage ng = 500 500 500 Vv
Grid No. 1 voltage Vg, = -100 -90 -84 V
Arnode current Ly = 54 125 150 mA
Grid No.2 current Ig2 = 0 0 0 mA
Peak gridNo.l A.C. voltage Vglp = 55.5 61l 06 V
Anode input power Wig = 376 375 375 W
Anode dissipation W, = 250 250 250 W
Output power W, = 126 125 125 W
Efficiency n = 335 33 33 %
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 18)%%s] 2 5.5 mA
Grid No. 1l input power Wigl = 0.06 0:25 0.7 W
Grid No.2 dissipation Wg2 = 4 3.8 6 W
7Z2 2782




i QB3.5/750

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

Freguency .. f______upto 75! upto 100} upto 120 MHz
Anode voltage V, = max. BZOOE ma.x.ZbOOi max.2000 V
Anode input power Wija = max. 825 E max. 660 : max. 500 W
Anode dissipation W = max. 165 W
Anode current L = max. 275 mA
Grid No.2 voltage ng = max. 600 v
Grid No.2 dissipation Wgz = max. 35
Negative grid No.l voltage -ng = max. 500 v
Grid No.l current Igl = max. 20 mA
OPERATING CONDITIONS
Frequency f = 75 75 MHz
Ancde voltage Va = 3000 2500 V
Grid No.2 voltage ng = 400 400 V
Grid No.l voltage Vgl = -310 =206 V
Anode current I5 = 225 200 mA
Grid No.2 current Ig2 2 30 30 mA
Grid No.1 current Igl & 9 9 mA
Peak grid No.1 A.C. voltage Vglp = 400 280 'V
Grid No.1 input power Wigl = 33 2.3 W
Grid No.2 dissipation Wgr2 = 12 12 W
Anode input power Wia = 675 500 W
Anode dissipation W, & 165 125 W
Qutput power Wo = 510 375 W
Efficiency n = 75.5 75 %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp = 350 350 VvV
Modulation power Wmod = 344 256 W
772 2783
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QB3.5/750

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

Frequency ool . upto B0 MEls
Anode voltage V, = max. 4 kV
Anode current L = max. 350 mA
Anode input power Wiz = max. 1250 W
Peak anode dissipation Wap = max. 275 W 1)
Anode dissipation Wa = max. 250 W
(Averaging time Tay = max. 5 sec)
Grid No.2 voltage ng = max. 600 V
Grid No. 2 dissipation . Wgz = max. 35 W
Grid No.1 circuit resistance Rgl = max. 250 k2

OPERATING CONDITIONS

£ - 30 30 30 30 30 30 MHz
v, = 4 3.5 4 3.5 3 2.5 KV
Vg, = -105 -110 -105 -98 -94 91 Vv
Vo, = 550 600 500 500 500 500V
82 — [ —_— | —— ] —] —_— | ——
Vgip = 0 105 | 0 110 | 0 105. 0 98 | 0 94 | 0 91V
I = 50 182 ' 50 207 ' S0 164 ' 50 164 ' 50 164 ' 50 164 mA
a
Iy = D 0] o ol o ol o o] o ol o 0 mA
l, = 0 9‘ 0 12| 0 8| 0 9] 0 10| 0 10.5ma
Wi, = 0 0 0 0 0 O 0 0 0 0 0 0w
Wy 0 5‘ 0 7.2’ 0 4‘ 04.5| 0 sl 0 5.3W
Wia =200 730 | 175 725 | 200 660 | 175 575 | 150 490 | 125 410 W
W, =200 220I 175 235 | 200 200| 175 175 | 150 157 | 125 140 W
W, = - 510 - 490 - 460 - 400 - 333 - 270W
|

n 2 69'— 67\— 70’- 69[— 68 | - 66 %
l) Max. value during a modulation cycle. 7722 2784

(o)}



QB3.5/750

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

Anode voltage v, = max. 4 kV
Anode dissipation Wy, = max. 250 W
Anode current I = max. 350 mA
Grid No.2 voltage ng = max. 6001)V
Grid No.2 dissipation Wgz =  Inax. 33 W
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.1 current 1gl =  Inax. 30 mA
Grid No.l1 circuit resistance Rsl = max. 250 Kk
OPERATING CONDITIONS, two tubes. Igl >0

Vs = 3000 2500 2000 1500 Y
Vgz = 300 300 300 300 Vv
\/gl -55 -51 -49 -45 v
Raa, -~ 14 9+2 1 616 | 4.55 kQ
Vegp - 0 W0 0 30 | 6 328 \ 0 323V
I = 2x50 2x275 1 2x50 2x312 2x50  2x347 ! 2x50  2x347 mA
Igz 0 2x34.5 { 0 2x44 | 0 2x55 I 0 2x58 mA
Igl = 0 2x15 ‘ 0 2x21 I 0 2x27 ’ 0 2x28 mA
Wigl 2 0  2%1.9 | 0 2x2.9 0 2x4 0 2x4 W
Wg, = 0 2x10.5 | 0 23| 0 2165 0 7.5 W
Wia = 2x150 2x825 ! 2x125 2x780 i 2x100 2x694| 2x75 2x520 W
W, = 2x150  2x205 , 2x125 2x210 2x100  2x207  2x75 2x190 W
Wo = 0 1240 0 1140 0 974! 0 660 W
it - 5| - 5 = B - 59
n = - 15 ] - 73 | B 70 l = 65.5 %
1) ng = max. 1000 V, when the temperature of the pin seals is max. 120 °C

7722 2785
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QB3.5/750

A.F. CLASS B AMPLIFIER OR MODULATOR

LIMITING VALUES.

See page 7.

OPERATING CONDITIONS, two tubes. Igl =0
Va = 3000 2500 2000 1500 V
ng = 500 500 500 500 V
Vgl = -94 =01 -88 -85 \Y
Raa,\, = 22 18 14.5 ‘ 10 k2
Vag, - 0 184 : 0o 178 l 0 173° 0 167
1, = 2x50 2x155| 2x50  2x1335 i 2x50  2x150 | 2x50 2x150 mA
Igz = 0 2x10 | 0 2x10.5 i 0 2xi4.5 i 0 2x15.5 mA
Wg, = 0 2x5 0 2%5:8 0 27 3 i 0 2x7.8 W
Wia = 2x1350  2x465 ‘ 2x125 2x387 ' 2x100 2x300 ! 2x75 2x225 W
Wa = 2x150 2x147 i 2x125 2x132 | 2x100 2x105 | 2x75 2x91 W
Wo = 0 635 0 510 ; 0 3490 ‘ 0 266 W
dtor = = 2.8 - 2.6 - 5 2 = 3 %
n = - 68 - 66 - 65 | = 60
722 2786
s I
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4-250A

QB3.5/750GA

R.F. POWER TETRODE

MECHANICAL DATA

Base : Metal-shell Giant 5p

Dimensions in mm

max 87
Socket: 2422 512 01001

o

150-161
max142

O
©)
O
©)
=

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
Faen, C telegr. Cagz mod. B S.S.B. B A.F.
(MHz) | vy | W, | Vv, Wo | vy | Wo v Wo(W) 2)
W W | O | W || W | W [0 70
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 \/ 5V
Filament current Ir = 14.1 A
CAPACITANCES
Grid No.l to all other elements except anode Cg1 = 12.7 pF
Anode to all other elements except grid No.1 Cy = 4.9 pF
Anode to grid No.1 Cagl 0:12 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 2500 V
Grid No.2 voltage ng = 500 V
Anode current I = 100 mA
Mutual conductance ] = 4.0 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Hgog; = 5.1

1) Intermittent service, ICAS
2) Two tubes

Senfemher 10A0 | |
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QB4/1100 h

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)

Bulb temperature = max. 350 °©C
Temperature of anode seal = max. 220 °C
Temperature of pin seals = max. 180 ©C
MECHANICAL DATA Dimensions in mm
Base : Giant Sp. - 1002 o
5 max87¢ o |
Socket : 2422 512 01001 528
Anode connector: 40712 3% -
Chimney : 40666 } il gty
it i
Net weight 1190 g ) i :i
i h
i i
ol | ;.
+I g il ”
NS i i
Q i 1l
I i
.. ::
i I
Qk‘i _________ I
J{::f?&--- e 3 --tu_-_-_gf
’N § :" RRRRS A _C_Vl
*E"Q A A 1 1 G L | 7 3
5] 11
g | 14759

Mounting position: vertical with base up or down
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QB4/1100

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

Frequency f upto 110 MHz
Anode voltage Va = max. 4000 V
Anode input power Wi, = max. 1400 W
Anode dissipation W, = max. 400 W
Anode current Ia = max. 350 mA
Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wgz = max. 35 W
Negative grid No.l voltage -'Vgl = max. 500 V
Grid No.1 current Igl = max. 25 mA

OPERATING CONDITIGCNS

Frequency f = 7 75 75 100 100 MHz
Anode voltage v, = 4000 3000 2500 4000 3500 V
Grid No.2 voltage Vg, = 500 500 500 3500 500
Grid No.1 voltage VgI = =220 =220 =200 =170 =170 WV
Anode current Iy = 350 350 350 270 250 mA
Grid No.2 current 182 = 25 30 35 16 17 mA
Grid No.l current Igl g 6 6 6.5 9.5 9 mA
Peak grid No.!1

A.C. voltage vglp = 305 305 290 240 235 V
Grid No.l input power Wi&n 1.8 1.8 1.8 2 1.8 W
Grid No.2 dissipation Wgz = 12.5 15 175 8 8.5 W
Anode input power W;, = 1400 1050 875 1080 875 W
Anode dissipation W, = 300 250 235 280 225 W
Output power W, = 1100 800 640 800 650 W
Efficiency n = 78.5 76 73 74 74 %
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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 £ upto 75 . 30 ‘MHz
Anode voltage % V, = max. 3200 4000 V
Anode input power Wi, = max. 880 1100 W
Anode dissipation W, = max 270 270 W
Anode current Iy = max. 275 275 mA
Grid No.2 voltage Vgz = max. 600 600 V
Grid No.2 dissipation Wg2 = max. 35 35 W
Negative grid No.1 voltage —Vgl = max. 500 500V
Grid No.1 current Igl = max. 25 25 mA

OPERATING CONDITIONS Grid No.2 modulated with transformer

ccs ICAS

Frequency f = 75 78 75 30 MHz
Anode voltage Va = 3000 2500 2000 3650 V
Grid No.2 voltage ng = 500 300 500 300V
Grid No.1 voltage Vgl = =220 -220 -220 -225 V
Anode current L, = 275 275 275 275 mA
Grid No.2 current Ig2 = 36 38 40 30 mA
Grid No.1 current Igl = 6 6 6 6 mA
Peak grid No.l

A.C. voltage Vglp = 305 308 305 308V
Grid No.l input power Wig1 = 1.6 17 1.6 1.7 W
Grid No.2 dissipation Wgz = 18 19 20 15 W
Anode input power Wia = 825 688 550 1000 W
Anode dissipation W, = 195 178 170 233 W
Output power Wy = 630 510 380 765 W
Efficiency n = 76 74 69 76.5 Y
Modulation depth m = 100 100 100 100 %
Peak grid No.2

A.C. voltage VgZp = 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
Anode voltage v, Fmax. w00 v
Anode input power ia = max. 1400 W
Anode dissipation W, = max. 400 W
Anode current L = max. 350 mA
Grid No.2 voltage ng = max. 850 V
Grid No.2 dissipation Wg2 = max. 35 W
OPERATING CONDITIONS
Frequency f = 60 MHz
Anode voltage Va = 4000 A%
Grid No.l voltage Vgl = -130 \4
Grid No.2 voltage Vg, = 705 \
i p—— single double
ienall Fone Fone
signal  signal
Peak grid No.1 A.C. voltage Vglp = 0 130 - A%
Anode current Iy = 65 250 175 mA
Grid No.2 current Ig2 = - 10 7  mA
Grid No.l current Igl = 0 0 0 mA
Grid No.2 dissipation ng = - 7.05 4.95 W
Anode input power Wi; = 260 1000 700 W
Anode dissipation W, = 260 350 375 W
Output power Ws = 0 650 325 W
Efficiency n = - 65 46.5 %
September 1969 ” “ 5



QB4/1100

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

f = 60 60 MHz 3

Va = 3500 3000 Vv

Vgl = =135 -140 Vv

7 = 5 v

V 29 750 810 V

single  double single double
zZero zero
) tone tone ) tone tone
signal . . signal - :
signal  signal signal  signal
= 35 L 0 =

Vglp 0 135 0 14 \%

L = 75 280 200 90 300 215 mA

Igz = - 12 8.4 - 155 10.5 mA

lgl 0 0 0 0 0 0 mA

Wg2 = 9 6.3 - 122 8.5 W

Wia = 263 980 700 270 900 645 W

W, = 263 380 400 270 400 395 W -

W, = 0 600 300 0 500 250 W

n = = 61.2 43 - 555 38.8 %
A.F. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)
Anode voltage V, = max. 4000 V
Anode dissipation W, = max. 400 W
Anode current Iy = max. 350 mA
Grid No.2 voltage Vg, = max. 800 V 1)
Grid No.2 dissipation Wg? = max. 35 W
Grid No.l current Igl = max. 25 mA

For Operating conditions please refer to pages 7 and 8

1y ng = max. 1000 V if the pin seal temperature is kept below 120 °C
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4-400A QB4/1100GA
8438
R.F. POWER TETRODE
MECHANICAL DATA
Base : Metal-shell Giant 5p Dimensions in mm
Socket: 2422 512 01001 rmax 87
19
1 o}
B Y
8
RS
N4
. N\ o1
b O 00O ‘;jl
g
g9 I =
w8 ]
475
max6971
For further data and curves of this type
please refer to type QB4/1100
|
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QB5/1750

6079

R.F. POWER TETRODE

QUICK REFERENCE DATA
For communication
A Freq. C telegr. Cagy mod Cg, mod
\7' W 7 “7 7 W
(m) | (MHz) 2 2 Va z Va X
) (W) V) (W) V) (W)
5 60 5000 1760 4000 1200 4500 400
4000 1410 4000 330
A Freq. B single side band Bmod l)
; V. W Vv W
m MHz & a9 4 q
il W V) W) wv | w
10 30 5000 900 5000 2220
4000 2250
For industrial application R.F. class C
D Freq. L 2) 243y
Voo W Ve W
m MHz L o e 2
a2 ¢ ) (VRMS) (W) (VR Ms)LL} (W)
3 60 4800 750 4250 1110
HEATING direct; thoriated tungsten filament
Filament voltage Vi = 10 Vv
Filament current I¢ = 9.9 A
TYPICAL CHARACTERISTICS at I; = 120 mA
Amplification factor of grid No.2
with respect to grid No.1 : Haog, 9.5
S = 7 mA/V

Mutual conductance
AL e e
Sy = selfrectification
AA = two phase half wave rectiiication without filter

September 1969 l ’ | ‘ 1



QB5/1750

CAPACITANCES

Grid No.1 to all other elements except anode Cgl = 24 pF
Anode to all other elements except grid No.1 Ca = 8.3 pF
Anode to grid No. 1 Cagl = 0«25 7DF

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)

Bulb temperature =  max. 250 OC
Temperature of anode seal = max. 220 °C
Temperature of pin seals =  max. 180 ©C

MECHANICAL DATA
Dimensions in mm

Base : Super giant
—» Socket 1 2422 512 00001 - max]i8
95
Anode connector: 40626 2
. o o ¥
Net weight : 375.g Ny }
d o
+1
S
|
|

gﬁf_:’:jl
o400

le_Mmax 81

Mounting position: vertical with base up or down

772 8793




QB5/1750

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Pregiemsy o f upto 75 upto 110}) MHz
Anode voltage Va max 5 max. 4.5 kV
Anode input power Wia max. 2250 max. 1800 W
Anode dissipation W, max. 500 W
Anode current I, max. 450 mA
Grid No.2 voltage ng max. 700 \%
Grid No.2 dissipation Wg2 max. 65 w
Negative grid No.!l voltage _Vgi max. 500 Vv
Grid No.1 dissipation ng max. 25 W
OPERATING CONDITIONS
Frequency f < 60 60 60 60 MHz
Anode voltage Va 5 5 4 4 kV
Grid No.2 voltage ng = 600 700 600 700 V
Grid No.1 voltage Vg, = =200 -200 -200 =200 V
Anode current Iy = 440 440 450 450 mA
Grid No.2 current Igy = 80 75 90 85 mA
Grid No.l current Igl = 35 25 39 27 mA
Peak grid No.l voltage Vgl p 350 340 350 340V
Amnode input power Wia 2200 2200 1800 1800 W
Grid No.l input power Wig, = 12 8 14 8.5 W
Grid No.2 dissipation Wgz = 48 52.5 54 59.5 W
Anode dissipation W, = 440 440 390 390 W
Output power Wqo = 1760 1760 1410 1410 W
Efficiency n = 80 80 78 78 %
1y See page F 772 8794
September 1967 H “ 3



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 f up to 75 MHz
Anode voltage Va = max. 4 kv
Anode input power Wia = max. 1600 W
Anode dissipation Wy = max. 330 W
Anode current Iy = max. 400 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.l dissipation ng =  max. 25 W

OPERATING CONDITIONS

Frequency f = 60 MHz
Anode voltage Va = 4 kV
Crid No.2 voltage ng = 600 V
Grid No.l voltage Vgl = =240 V
Peak grid No.2 voltage Vg2p = 340V
Peak grid No.l voltage Vgl p 415 V
Anode current Iy = 380 mA
Grid No.2 current Igz = 80 mA
Grid No.l current Igl = 20 mA
Anode input power Wia = 1520 W
Grid No.l input power wigl = 7.5 W
Grid No.2 dissipation Wgz = 48 W
Anode dissipation W, = 320 W
Output power Wo = 1200 W
Efficiency n = 79 %
Modulation factor m = 100 %
Modulation power Wmod = 760 W
7Z2 8795




QB5/1750

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

Frequency i up to 75 MHz
Anode voltage 'V, = max. 5000 V
Anode input power Wia max. 1000 W
Anode dissipation Wqg = max. 500 W
Anode current Ia = max. 225 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Negative grid No.l voltage —Vgl = max. 500 V

OPERATING CONDITIONS

Frequency f < 60 60 MHz
Anode voltage Va = 4500 4000 VvV
Grid No.2 voltage ng = 600 600 V
Grid No.1 voltage 1) Vg, = -180 -180 V
Grid No.l circuit resistance Rgl = 1400 1400 ©
Peak grid No.1 voltage Vgl p = 220 210 V
Anode current i = 200 200 mA
Grid No.2 current Ig2 = 5 5 mA
Grid No.l current Igl = 6.5 6.5 mA
Grid No.1 input power W-1gl 1.3 1.2 W
Anode input power Wia = 900 800 W
Anode dissipation W, = 500 470 W
Grid No.2 dissipation Wg2 = 3 3 W
Output power W, = 400 330 W
Efficiency n = 44.5 41 9
Modulation factor  m - =0 w0 %
Peak grid No.l modulation voltage Vgl modp = 100 100 V
Grid No.1 current 2) lgl = 26 27 mA
Grid No.l input power 2) Wigl = %) 5 W
1) With -170 V from fixed bias supply included

2) At crest of modulation 772 8796

September 1967 ‘ l | l 5



QB5/1750

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

Frequency f up to 30 MHz
Anode voltage vV, = max. 5000 V
Anode input power Wia = max. 2250 W
Anode dissipation ‘ Wy = max. 500 W
Anode current Iy = max. 450 mA
Grid No.2 voltage ng = max. 700 VvV
Crid No.2 dissipation Wgz = max. 65 W
Grid No.l circuit resistance Rg; = max. 50 k2

OPERATING CONDITIONS

Frequency £ < 30 MHz
Anode voltage v, = 5000 v
Grid No.2 voltage ng = 700
Grid No.1 voltage Vgl = -90

- single

. tone

signal sigl
Peak grid No.l voltage Vgl p ° 0 130V
Anode current I = Db 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 W
Grid No.2 dissipation Wgz = 0 18 W
Output power W, = 0 900 W
Efficiency n = = 64.5 %

772 8797




QB5/1750

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

LIMITING VALUES (Absolute limits)

Frequ‘eney f up to 75 MHz
Anode transformer voltage ) Vira = max. 5600 V(RMS)
Anode input power Wia = max. 1460 W
Anode dissipation W, = max. 300 W
Anode current Iy = max. 240 mA
Grid No.2 transformer voltage ‘*) Ver gy T mMmax. 780  V(RMS)
Grid No.2 dissipation Wgz = max. 65 W
Negative grid No.l voltage -Vg1 = max. 500 V

Grid No.l current lg1 =  max. S mA
Grid No.l circuit resistance Rgl = max. 50 k@

OPERATING CONDITIONS 2)

Frequency { < 60 MHz
Anode transformer voitage l) Vira = 4800 V(RMS)
Grid No.2 transformer voltage l) Ver gy 670 V(RMS)
Grid No.l resistor Rgl = 16 k2
Peak grid No.1 voltage Vgl p = 350 V
Anode current T = 200 mA
Grid No.2 current 18'2 = 32 mA
Grid No.l current Igl = 11 mA
Grid No.l input power Wigl = 3.5 W
Anode input power Wia = 1060 W
Anode dissipation Wy = 310 W

Grid No.2 dissipation Wgz % 24 W
Output power Wo = 750 W
Efficiency n = 71 %

1) Vir g and Vtr g, are the anode transformer secondary voltage per phase and

the screen gr'u% 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 niust, however, not be exceeded.
772 8798

September 1967 ” lr 7



QB5/71750

R.F. CLASS C AMPLIFIER FOR INDUSTRIAL USE

with anode voltage from two-phase half-wave rectifier

LIMITING VALUES (Absolute limits)

Frequency

without filter

Anode transformer voltage

Anode input power

Ancde 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 1)
D.C. value
Grid No.2 transformer voltage 1)
D.C. value

Anode voltage

Grid No.2 voltage
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

1) Virq and Virg

u A

1}

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

max.

60
4250
3825
600
540
14
300
325

20

16

1535
425
13.3
1110
72

V(RMS)
w

W

mA
V(RMS)
w

Vv

MHz
V(RMS)
A%
V(RMS)
v

kQ

Vv

mA

mA

mA

w
w

are the anode transformer secondary voltage per phase and

the screen gr'u% 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.

722 8799




QB5/71750

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

Anode voltage Va =  max. 5000 V
Anode input power Wiqa « = max. 2250 W
Anode dissipation W, = max. 3500 W
Anode current I =  max. 450 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wgz =  max. 65
Negative grid No.l voltage --Vgl = max. 500 V
Grid No.l current Igl =  max. 45 mA
Grid No.l circuit resistance Rgl =  max. 50 kR
OPERATING CONDITIONS, two tubes
Vg = 5000 4000 4000 v
ng = 600 600 600 Vv
Vgl = -62.5 -62.5 =60 A%
Raa,. ~ 26 20 16 kQ
Vglglp 0 260 0 254 0 305V
I = 2x30 2x290 2x45 2x283 2%55 2x366 mA
Igz = 0 2x43 0 2x40 0 2x60 mA
Igl = 0 2x13 0 2x13<5 0 2x18 mA
Wigl = 0 2561 .5 0 2x1.5 0 2x2.5 W
Wia = 2x250  2x1450 2x180  2x1140 2x220  2x1465 W
W, = 2x250 2x340 2x180 2x300 2x220 2x340 W
\ g9 = 0 2x26 0 2x24 0 2x36 W
Wo = 0 2220 0 1680 0 2250 W
dtot = = 5 - 4.7 o 5 %
n = - 765 - 74 - 76.5 %
7722 2845
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8179 QB5/72000

R.F. POWER TETRODE

QUICK REFERENCE DATA
C telegr. B S.S.B.
&‘;fg) Vs W, 'A W, (PEP)
V) W) V) W)
30 5000 | 2400 | 4000 1300

HEATING: direct; thoriated tungsten filament
Filament voltage Vg = 7.5V
Filament current Ip = 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 Cgl = 47.6 pF
Anode to all other elements except grid No.1l Ca = 9.5 pF
Anode to grid No.l1 Cagl = 0.1 pF
TYPICAL CHARACTERISTICS
Anode voltage v, = 4000 V
Grid No.2 voltage ng = 600 V
Anode current Iy = 200 mA
Mutual conductance S = 10 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Hgogy = 5.1

September 1967 I I | | 1



QB5/2000

COOLING : radiation and convection; low velocity air flow

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature = max. 330 OC
Temperature of anode seal = max. 220 *°C
Temperature of pin seals = max. 180 ©C
MECHANICAL DATA Dimensions in mm
max 153
(8.5
-
ol i
N

Base : Super giant 5p
Socket © 2422 512 00001
Anode connector : 40665
Net weight 1620 g

Mounting position: vertical

2 ” H October 1970



QB5/72000

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

Frequency . S upto 30 MHz
Anode voltage V, = max. 5.5 kV
Anode dissipation Wa = max. 800 W
Anode input power Wiz = max. 3.5 kW
Anode current Ia = max. 700 mA
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation Wg; = max. 120 W
Negative grid No.1 voltage —Vgl = max. 500 V
Grid No.1 current Igl = max. 35 mA

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage vy = 5 kV
Grid No.2 voltage Vg..‘ = 600 V
Grid No.l voltage V;Tj = =240 V
Anode current | L = 600 mA
Grid No.2 current I.g? = 185 mA
Grid No.l current IgI = 20 mA
Peak grid No.1 A.C. voltage Vglp = 300V
Driving power Wqar = 10 W
Anode input power . Wia = 3000 W
Grid No.2 dissipation Wg,) = 110 W
Anode dissipation Wy, = 606 W
Output power Wy = 2400 W
Efficiency n = 80 %
Paged

1) To be adjusted so that 1, = 150 mA at Vg =0V

2) Distortion levels with reference to either of the tones in a double tone test
signal. The quoted figures are the maximum encountered values at any driv-
ing level up to 100 %. 279 2900
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QB5/2000

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

Anode voltage

Anode dissipation

Anode input power

Anode current

Grid No.2 voltage

Grid No.2 dissipation
Negative grid No.l voltage

Grid No.l circuit resistance

OPERATING CONDITIONS

Frequency f
Anode voltage Vy
Grid No.2 voltage ng
Grid No .1 voltage Vgl
Peak grid No.1 A.C. voltage Vglp
Anode current L
Grid No.2 current Ig2
Grid No.l current Igy
Anode input power Wia
Grid No.2 dissipation Wg2
Anode dissipation Wa
Qutput power W,
Driving power War
Efficiency n
Peak envelope power Wo (PEP) =
Third harmonic distortion dj
Fifth harmonic distortion dg

1)2) See page 3

f upto 30 MHz_
Vo = max. 5.5 kV
Wa = max. 800 W
Wia = max. 2.5 kW
I = max. 600 mA
ng = max. 800 V
Wg2 = max. 120
—Vgl = max. 500 V
Rgl = max. 20 k&2
30 MHz
4 kV
600 A2
-105 vl
single double
zero
B tone  tone
& signal signal
0 100 100 V
150 465 330 mA
8 85 40 mA
0 0 0 mA
600 1860 1320 W
4.8 51 24 W
600 560 670 W
0 1300 650 W
0 0 0o W
- 69 49 9%
1300 W
<-35 dB?)
<-40 dB?)
772 2901
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QBL3.5/2000

COAXIAL UH.F. POWER TETRODE

Forced-air cooled coaxial power tetrode in metal-ceramic construction with integral
radiator, intended for use as U.H.F., amplifier or oscillator at frequencies up to 1000 MHz.
The coaxial arrangement of the terminals enables the tube to be used as plug-in tube

in coaxial circuits,

QUICK REFERENCE DATA
Freq. Class C telegraphy Class A linear amplifier
(MHz) Va-gl (kV) W (W) Vg g1 (kV) W, (W)
790 2,5 210
800 4,31 2100 J
Television service
Fred. Neg. modulation, positive synchronization
(e Va-g1 Wi syne Wy black
(kV) (W) (W)
800 4,32 2200 1300

HEATING : direct; thoriated tungsten filament

Filament voltage s Ve 3,6 V
Filament current It 58 A
Filament starting current [f max. 150 A

After the circuit has been adjusted for proper rube operation, the filament voltage
should be reduced to a value slightly above thar at which performance is affected.
R.F. voltages on the filament should be avoided.

o | |



QBL3.5/2000

TYPICAL CHARACTERISTICS

Anode voltage M = 3000 V
Grid No.2 voltage ng = 500 V
Anode current Ly = 0.48 A

Mutual conductance S = 20 mA/V

Amplification factor of grid No.2

with respect to grid No.1 Mgogy = 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 Cy = 6.0 pF
Anode to grid No.1 Cagl = 0.15 pF

Grounded grids No.l and 2
Anode to grid No.2 Cagz = 7 pF
Grid No.1 to filament Cglf = 20 pF
Anode to filament Cat = 0.02 pF
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 200 °C
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.
dissipation ieziil; inlet temp. air flow Pressure
W, (W) t, (°C) g(m¥min.) | Pi(mmH20)
1500 0 45 3.2 75
772 2903




QBL3.5/72000

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 varywith 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

1) 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 . .

: : with respect to the sum signal
sebemd Eigl  ~ITER ¢ e 1 B cnmpeniie il
sound carrier -7 dB B ¢ ¢ composite sig

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
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QBL3.5/2000

MECHANICAL DATA Dimensions in mm

89¢ ; 63 |
i

ST
==
—

Ql
3
W :
j[ | b o ']
|
0 | 4)
S
5 2 = I
& E 0039
T 62=03¢ |
Y TR
Sl E
g | Segx03
| f | b —
el
~| o+t
Te¥ 2
>~ E =
y v H EI
Lz 972024
66+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.1 max. 0.4 mm
9) Eccentricity with respect te 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

% -
i = -1
; \ | |
‘ |
|| SRS e—— S ——

772 2906

w
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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 f up to 1000 MHz
Anode voltage Va_gl = max. 4500 V
Anode dissipation Wy = max. 1500 W
Anode input power Wia = max. 3800 W
Anode current I = max. 0.9 A
Grid No.2 voltage ng -g] = max. 700 V
Grid No.2 dissipation Wg,) = max. 50 W
Grid No.2 current Igz— = max. 75 mA
Grid No.1l current Igl = max. 100 mA
Cathode voltage Vk_gl = max. 300 V

OPERATING CONDITIONS

Frequency f = 800 MHz
Anode voltage Va -g1 = 4310 V
Grid No.2 voltage Vgo-gp = 600 V
Cathode voltage Vk-g‘l = 110 V
Anode current L = 0.85 A
Grid No.2 current 1g2 = 28 mA
Grid No.l current Igl = 50 mA
Driver output power Wyr = 180 W
Useful power in the load wp = 2100 W 1)
Power gain Wp /War = 12

1) Typical value, measured in a circuit having an efficiency of approx. 85%.
722 2907




QBL3.5/2000

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.

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

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 Wia = max. 4000 W
Anode current I, sync = max. 0.95 A
Grid No.2 voltage Veo-g; sync ~ mMmax. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 sync = max. 75 mA
Grid No.1 current Igl sync = max. 100 mA
Cathode voltage Vk'gl = max. 500 V-
OPERATING CONDITIONS
Frequency £ = 800 MHz
Bandwidth at -3 dB B (-3 dB) = 6 MHz
Anode voltage Vi -g] = 4320 V
Grid No.2 voltage Vgo -g) = 600 V
sync Vk _gl sync B 120 V
Cathode voltage black Vk-g| black = 175V
white Vk-g| white = 345V
sync Iy sync = 0.9 A
Anode current y
black I black = 0.68 A
Grid No.2 current syne Igz L i 2 me
black Ig2 black = 5 mA
- sync Is = 50 mA
Grid No.1l current g1 sync
black Igl black = 35 mA
Driver output power Wdr sync = 220 W
" : sync W/ sync = 2200 W
Useful power in the load black W) black _ 1300 W
Power gain Wy /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.

The reference point for the electrode voltages is the terminal of grid No.1

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 L = max. 800 mA
Grid No.2 voltage ng -g] = max. 700 V
Grid No.2 dissipation Wgz = max. 30 W
Grid No.2 current Ig2 = max. 75 mA
Grid No.1 current Igl = max. 100 mA
Cathode voltage Vk_g1 = 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 = 500V
Cathode voltage Vk_gl = 28V l)
Anode current Iy = 580 mA
Grid No.2 current Ig2 = 5 mA
Grid No.1 current Igl = 0 mA
Driver output power W4 (PEP) = 16 W 2)
Output power in load Wp (PEP) = 210 W 3)
Intermodulation products d = -52 dB%)
Power gain Wp /Wqp = 13
1)2)3)4) See page 3 772 2909
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4X500A

QBL4/800

R.F. POWER TETRODE

QUICK REFERENCE DATA

H.F. class C telegraphy

Television service

Neg. mod.; pos. sync.

Freq. Va Wo Freq. Va Wo (W)
(MHz) (V) (W) r_-(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 Ig = 13.5 A
CAPACITANCES
Anode to all other elements except grid No.l Ca = 5.6 pF
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) = 6.2
Mutual conductance S(I, =200 mA) = 5.2 mA/V
TEMPERATURE LIMITS (Absolute limits)
Temperature of seals = max. 150 oC
Anode temperature = max. 150 °C

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.

Contemher 10AQ



QBL4/800

COOLING CHARACTERISTICS

Wy h Yimax. Ymin. Pi
(W) (m) (°c) (m3/min.) | (mm Hy0)
0 35 .80 9.8
) 0 45 0.59 12.9
00 1500 35 0.60 12.0
3000 25 0.63 L5
0 3D 0.77 L7+S
0 45 0.90 23.0
4001 1500 | 35 0.93 21.3
3000 25 0.97 20.5
0 35 1,18 35:8
500 0 45 I .32 46.9
° 1500 35 1.306 43.3
3000 25 1.42 41.5

MECHANICAL DATA

Net weight: 530 g

g2

£

Dimensions in mm

51

| 4.3

Rl

a1 T & F

N

=~

]

e 35
max720

_40

jyuju

min25.4

Mounting position: vertical with anode up or down

60.3+035

67
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QBL4,/800

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

FERGOBIEY o e somrs s o s smm e sl f e JPE0 120 MEE
Anode voltage W, = max. 4000 V
Anode input power Wi = max. 1400 W
Anode dissipation Wy = max. 500 W
Anode current I = max: 350 mA
Grid No.2 voltage Vg,) = max. 500 V
Grid No.2 dissipation Wg? = max. 30 W
Negative grid No.l voltage —Vgl_ =  max. 500 V
Grid No.l current Igl = max. 30 mA
Grid No.l circuit resistance Rgl = INEax. 30 k2

OPERATING CONDITIONS

Frequency f = 110 110 110 MHz
Anode voltage Va = 4000 3000 2500 V
Grid No.2 voltage Vg, = 500 500 500 V
Grid No. 1 voltage Vgl = =150 -150 -150 V
Anode current L = 315 310 310 mA
Grid No.2 current Ig? = 22 24 26 mA
Grid No.l current Igl = 16 16 15 mA
Peak grid No.1 A.C. voltage vglp 230 230 230 V
Grid No.l input power W.;gl = 5 5 5 W
Grid No.2 dissipation Wg‘) = 11 12 13 W
Anode input power Wia = 1260 930 775 W
Anode dissipation Wa = 330 260 245 W
Output power Wo = 930 670 530 W
Efficiency n = 73:5 92 68 5 %
Useful power in the load WL = 835 600 475 W

September 1969 | l . \ r 3



QBL4/800 || H

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

LIMITING VALUES (black level; absolute limits)

L [ . Y e TR R WS
Anode voltage Vg = max. 3000 V
Grid No.2 voltage ng = max. 500 'V
Anode current Iy = max. 350 mA
Anode input power Wi, = max. 1050 W
Anode dissipation W, = max. 500 W
Grid No.2 dissipation Wgz = max. 30 W
Grid No.1 current Igl =  max. 30 mA
Grid No.l1 circuit resistance Rgl = max. 30 k&2

OPERATING CONDITIONS , one tube

Frequency f = 220 220 MHz
Bandwidth B = 6 6 MHz
Anode voltage Vy ‘ = 2400 1850 V
Grid No.2 voltage ng = 500 500 V
Grid No.1 voltage Vgl = -100 -100 V
Peak grid No.1 A.C. voltage Vglp sync = 185 140 V
3 sync = 400 285 mA
Anode current la  plack = 300 215 maA
s A sync = 35 20 mA
Grid No.2 current 182 Mgk & 3 5wk
e sync = 15 10 mA
Grid No.1l current Igl Blaek - 5 5wk
Grid No.1 input power Wigl sync = 25 15 W
. sync = 960 525 W
Anode input power Wia bi,ack _ 290 400 W
sync = 600 300 W
Qulipst pewes Wo  black = 310 170 W

4 l , ‘ l September 1969
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6076 ' QBL5/3500

AIR COCLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
N Frey C telegr. C.{1g2 mod.
(m) (MHz) Ve W, Wy W,
(kV) (kW) (kV) (kW)
4 75 5 4.1 '
4 3.15
2.7 110 5 3.9 4 2.7
1.36 220 4 2.9
Television service
Pesn Neg.mod. Pos.sync. Pos.mod. Neg.sync.
(MHz) vV, W, (kW) Vy W, (kW)
(kV) sync black (kV) white
Narrow-band 170-220 4 549 3: 8 4 4.0
Broad-band 54-88 5 8.0 4.5
170-220 4 5.0 2.8 4 2.8

HEATING: direct; filament thoriated tungsten

Filament voltage Ve = 6.3V
Filament current Iy = 32.5 A
CAPACITANCES
Anode to all other elements except grid No.1 Cy = 8.4 pF
Grid No.1 to all other elements except anode Cgl = 23.5 pF
Anode to. grid No.1 Cag1 < 0:35 pE

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1 = 8.5

Peam
Mutual conductance 5, =24A) = 19 mA/V

September 1967 ‘ I ' |

—



QBL5/3500

TEMPERATURE LIMITS (Absolute limits)

Temperature of the seals = max. 180 °C
Bulb temperature = max. 250 °C
COOLING

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 )

Wd h ty q p;
(kW) (m) (©c) | (m3/min) | (mmH,0)
L 0 35 1.8 10

0 435 22 15
1500 35 2.2 13
3000 25 2.3 13
2.5 0 35 4.5 60
0 45 5.4 85
1500 35 5.4 73
3000 25 5.8 75
3 0 35 Dkl 95
MECHANICAL DATA Dimensions in mm

Insulating pedestal: 40635

Net weight 1.6 kg

N4+3

PE—

Y b

2 l | ' , October 1970



QBL5/3500

MECHANICAL DATA (continued) Dimensions in mm
Net weight of the tube : 2.25 kg
Filament and control grid connector: 40634
Screen grid connector 1 40622
a <595=705
<Max 635 %
9.1 mgx8 =
Onmr s T
9z © WY
& iét ARH ©
i Fg2
i $11
fof 92 max 92 :—, L
£ 0d |88
l ﬂ N L2l A A )
v v Y o
3 & |E
y N v
. :

¢ Max 876 |
< 90-92
96—97

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 QBW5/3500

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

September 1969 | | I ! 3
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6075 QBW5/3500

WATER COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
A — C telegr. Cagz mod .
(m) (MHz) vV, W, Va Wo
(kV) (kW) (kV) (kW)
4 75 5 4.1
4 3:15
2.7 11 5 3.9 43 2.7
1.36 22 4 2.9
Television service
Neg. : ; . | Pos. . Neg. :
B Neg.mod. Pos.sync os.mod. Neg.sync
(MHz) Va Wo (kW) Va W (kW)
(kV) Sync black (kV) white
Narrow -band 170-220 4 9:9 30 4 4.0
Broad-band 54-88 5 8.0 4.5
170-220 4 5.0 2.8 4 2.8
HEATING : direct; filament thoriated tungsten
Filament voltage Ve = 6.3 V
Filament current If = 32.5 A
CAPACITANCES
Anode to all other elements except grid No.1 Ca = 8.4 pF
Grid No.l to all other elements except anode Cgl = 23,5 prF
Anode to grid No.1 Cagl < 0.35 pF
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QBW5/3500

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1

Mutual conductance

TEMPERATURE LIMITS (Absolute limits)

Temperature of seals

Bulb temperature

COOLING

Hgog)

S (1, =2A)

= max. 180
= max. 250

8.5

Y@
oC

19 mA/V

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 benecessary at V,<4kV (V5<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

Wy 4 q Pi
(kW) (°C) (1/min) (atm)
; 20 2:5 0.073
] 50 3.0 0.1
9 20 2.5 0.073
50 4.8 0.25
3 20 3.0 0.105
50 6.9 0.55

t

= max.

50

e

772 8804




QBWS5/3500

MECHANICAL DATA Dimensions in mm

Tube mounted in water jacket type K713

_ 69.5-70.5
- 22 >
O-ring 3322 026 82801 ] max635,_ ‘.‘E’
91 =
T L E
} 1S
92
91 ﬁ‘
/\
A
f i 3
>
o}
£ >
Q7
O~
|| R
o~
&
\
A
A
0
(o]
5y

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

October 1970 ” “ 3



QBWS5/3500

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

UIBUTEIOT . i i s5mis s m e mte .. 0. 2% MOs
Anode voltage Yo = max. 5.5 5 4 kV
Anode input power Wig = max. 5.5 kW
Anode dissipation Wy = max. 3 kW
Anode current Ia = max. 1.1 A
Grid No.2 voltage Vg2 = max. 800 A%
Grid No.2 dissipation Wgz = max. 100 W
Negative grid No.l-voltage —Vgl = max. 500 A%
Grid No. 1 dissipation ng = max. 30 W
OPERATING CONDITIONS

Frequency f = 75 110 75 220 MHz
Anode voltage Va & 5 S 4 4 kV
Grid No.2 voltage Vg, = 800 800 800 800 V
Grid No.1 voltage ng = =250 -250 =250 -250 V
Anode current Ia = 1.1 1.1 1.1 1.1 A
Grid No.2 current Ig2 = 100 100 120 120 mA
Grid No.l current Ig1 = 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 Wgz = 80 80 96 % W
Anode input power Win = 5.5 55 4.4 4.4 kW
Anode dissipation Wy = 1.4 L /6 1,25 1.5 kW
Output power W, = 4.1 3.9 3.18 2.9 kW
Efficiency 7 = 74.5 71 72 66 %

722 8806
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QBWS5/3500

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
Screen grid modulated via a choke of 60 H

LIMITING VALUES (Absolute limits)

LA IR, SER. upto 30 __ 110 220 MHz
Anode voltage V, = max. 4.5 4 3.2 kV
Anode input power Wiz = max. 3.6 kW
Anode dissipation Wa = max. 2 kW
Anode current L = max. 0.9 A
Grid No.2 voltage ng = max. 800 Vv
Grid No.2 dissipation Wgz = max. 100 wl)
Negative grid No.l voltage —Vgl = max. 500 A%
Grid No.1 dissipation ng = max. 30 W
OPERATING CONDITIONS
Frequency f = 110 MHz
Anode voltage Vg, = 4 kV
Grid No.2 voltage ng = 800 V
Grid No.1 voltage Vgl = =375 V
Peak grid No.1 A.C. voltage Vglp = 625 V
Anode current L = 0.9 A
Grid No.2 current Ig2 = 120 mA
Grid No. 1l 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.1 input power Wig, = 48 W
Efficiency n N 75 %
Modulation factor m =00 g
Modulation power Wmod = 1.8 kW
1y For all other modulation methods Wgy = max. 65 W 772 8807
September 1967 H ” S



QBWS5/3500

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

Frequency

Anode voltage

Anode current

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

Grid No.1 current

OPERATING CONDITIONS

Frequency i = 30
Anode voltage Yy = 5
Grid No.2 voltage ng = 800
Grid No.1 voltage Vgl = -107
———
singl
Zero -
b one
RIgT signal
Peak grid No.1
A.C. voltage Vglp = 0 277
Anode current L = 0.08 1.3
Grid No.2 current Ig2 = 0 75
Grid No.1 current Ig1 = 0 55
Grid No. 1 input power Wigl = 0 15
Grid No.2 dissipation Wg2 = 0 60
Anode input power Wig 0.40 6.5
Anode dissipation Wy = 0.40 2.1
Output power Wo = - 4.4
Efficiency n = = 68

up to 30 MHz
max 5 kV
max 1.3 A
max. 6.5 kW
max. 3 kW
max. 800 V
max. 100 W
max. 80 mA
30 MHz
4 kV
800 A%
-104 v
—
sexo L
signal signal
0 274V
0.07 1.28 A
0 78 mA
0 54 mA
0 15 W
0 62.5 W
0.28 5.1 kW
0.28 1.8 kW
- 3.3 kW
e 65 %
772 8808
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QBW5/3500

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

Anode voltage Va max. 5 k¥
Anode input power Wia max. 5.5 kW
§nodéfdissipation W, max. 3 kW
Anoﬁe current I, max. 1.1 Al)
Grid No.2 voltage ng max. 800 V
Grid No.2 dissipation Wgz max. 100 W
Negative grid No.1 voltage —Vgl max. 500 V
Grid No.1 dissipation ng max. 30 W
OPERATING CONDITIONS, two tubes
Va = 5 S 5 4 kV
ng = 800 800 800 800
Vgl = -107 -107 =107 -103
Raa. = 3700 5000 17600 7000 Q
Vglglp 0 714 0 594 0 214 0 366 V
L =2x0.1 2x1.46 2x0.1 2xl1.1 2x0.1 2x0.32 2x0.1 2x0.6 A
Ig, = 0 2x120 0 2x50 0 2x10 0  2x60 mA
Igl = 0  2x150 0 2x40 0 0 0 2x11 mA
Iglp = 0 2x750 0 2x460 0 0 0 2x70 mA
Wigl 0 2x50 0 2xl1 0 0 0 2x2 W
Wg2 = 0 2x96 0 2x40 0 2x8 0 2x48 W
Wia =2x0.5 2x7.3 2x0.5 2x5.5 2x0.5 2x1.6 2x0.4 2x2.4 kW
W, =2x0.5 2x2.55 2x0.5 2x1.9 2x0.5 2x0.556 2x0.4 2x0.9 kW
Wy = 0 9.5 0 72 0 251 0 3.0 kW
n = = 65 = 65 - 65 - 62 %
1y At 100 % modulation with single tone sine wave Iy = 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 f up to 110  upto 220 MHz
Anode voltage  V, = max. 5 omax. 4 kV
Anode input power Wi, sync = max. 7 max. 6 kW
Anode current I, sync = max. 1.5 A
Anode dissipation W, sync = max. 3 kW
Grid No.2 voltage ng = max. 800 A%
Grid No.2 dissipation Wgz sync = max. 100 "
Negative grid No.l voltage —Vgl = max. 500 \%
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?2)
Bandwidth B(-3dB) = 12 12 7.5 MHz 2)
Anode voltage Va = S 4 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 A = 900 850 850 V °)
p P g181p
sync = 2.7 2.75 2.75 A
AR SRS B ke 1B 2.1 1.5 A
: sync = 145 110 250 mA
Grid No.2 current Ig2 - 40 50 65 mA
; sync = 82 100 80 mA
Grid No.1 current Igl Blask = 35 50 20 mA
GridNo.l input power Wig ~sync = 200-300 300-400 200-300 W %)
sync = 8.0 5.0 5.9 kW
SHEpD el Wo plack = 4.5 2.8 3.3 kW
1)2)3)4) see page 13 77.2 8809
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QBW5/3500

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

LIMITING VALUES (Absolute limits)

lf_riagll_ezl_cy _____________ f _______ up to 110 upto 220 MHz
Anode voltage Va = max. S5 max. 4 -kV-
Anode input power Wi, sync = max. 7 max. 6 kW
Grid No.2 voltage ng = max. 800 A%
Anode current Ia sync = max. 1.5 A
Anode dissipation W, sync = max. 3 kW
Grid No.2 dissipation Wg2 sync = max. 100 W
Grid No.l current Igl sync = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 54-88 170-220 MHz 1)
Bandwidth B(-1.5dB) = 6.5 6.5 MHz?2)
Bandwidth B (-3 dB) = 12 12 MHz 2)
Anode voltage Va = 5 4 kV
Grid No.2 voltage . Vg, = 800 800 V
Grid No.1 voltage Vg = ~-175 -150 V
1
Input A.C. voltage, v sync = 900 850 V 3)
peak to peak 81€1p black = 730 700V 3)
sync = 2.5 2.75 A
skl la plack = 1.75 8.1 A
. sync = 145 110 mA
Grid No.2 current Ig2 blaek = 40 50 mA
X sync = 82 100 mA
Grid No.l current Ig1 black = 35 50 mA
Grid No.1 input power Wig, ~sync = 200-300 300-400 W 4y
sync = 8.0 5.0 kW
ORGP pases Wo  black - 4.5 2.8 kW
12)3)%) See page 13 722 8810
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QBWS/3500

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

LIMITING VALUES (Absolute limits)

Frequency f up to 110 up to 220 MHz
Anode voltage v, = max. 5 max. 4 kV
Anode input power Wia white = max. 5.5 max. 4.4 kW
Grid No.2 voltage ng = max. 800 Vv
Negative grid No. 1 voltage —Vgl = max. 500 Vv
Anode current I, white = max. L.l A
Anode dissipation Wy  white = max. 3 kW
Grid No.2 dissipation Wgz white = max. 100 w
Grid No.1 current IgI white = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 170-2201) 170-220 MHz
Bandwidth B (-1.5dB) = 6.5 - MHz 2)
Bandwidth B(-3dB) = 2 7.5 MHz 2)
Anode voltage vV, = 4 4 kV
Grid No. 2 voltage ng = 800 800 V
i ) white = -230 -230 V
Grid No.1 voltage Vgl black = ~380 _380 V
Input A.C. voltage, - - :
Vo o v3
peak to peak 8181p o aE )
white = 2.1 1.7 A
A cur I -
R SUSRRE & black = 0.6 0.5 A
i N, B ! white = 50 80 mA
Grid No.2 current IgZ Bladk = 10 10 mA
3 5 white = 50 25 mA
Grid No.1l current Igl black = 0 0 mA
Grid No.1 input power Wigl = 300-400 200-300 W %)
white = 2.8°) 4.0 kW
~ - N
Ouifgut; powes Yo Hiark = 0.25 0.36 kW
1)2)3)4)5) See page 13. 772 8811




QBWS5/3500

R.F. . CLASS B AMPLIFIER FOR TELEVISION SERVICE,

negative synchronisation

LIMITING VALUES (Absolute limits)

positive modulation,

Frequency up to 110 up to 220 MHz
Anode voltage Vv, = max. 5 max. 4 kV
Anode input power white = max. 5.5 max. 4.4 kW
Grid No.2 voltage = max. 800 v
Anode current white = max. 1.1 A
Anode dissipation white = max. 3 kW
Grid No.2 dissipation white = max. 100 W
Grid No.1l current white = max. 80 mA
OPERATING CONDITIONS, two tubes in push-pull
Frequency f = 170-220 MHz 1)
5
Bandwidth B (-1.5dB) = 6.5 MHz ")
Bandwidth B (-3 dB) = 12 MHz 2)
Anode voltage v, = 4 kV
Grid No.2 voltage qu = 800 V
Grid No.1 voltage Vgl N =150 W
Input A.C. voltage, v white = 700V 3)
peak to peak 8181p black = 350 VvV 3)
white = 2.1 A
. T I
Anode current a black = 8.8 &
. white = 50 mA
Grid No.2 current Ig2 . o
. ) white = 50 mA
Grid No.1 current Igl Phacly = 0 mA
Grid No. !l input power Wigl white = 200-300 W %)
: o
white = 2.8 kW °)
SR i Yo  black = 0.25 KW
l)2)3)4)5) See page 13. 772 8812
September 1967 ” ” 11



QBWS/3500

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

LIMITING VALUES (Absolute limits)

Frequency f
Anode voltage vV,
Anode input power Wia
Anode current I,
Anode dissipation W
Grid No.2 voltage ng
Grid No. 2 dissipation Wgz
Negative grid No.1 voltage —Vgl
Grid No.1 current Igl

OPERATING CONDITIONS , two tubes
Frequency

Bandwidth

Bandwidth

Anode voltage

Grid No.2 voltage
Grid No. 1 voltage

Input A.C. voltage, peak to peak

Anode current
Grid No.2 current

Grid No.1 current
Grid No.l input power

Output power

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

up to 110 up to 220 MHz

= max S max 4 kV
sync = max. 7 max 6 kW
sync = max. 1.5 A
sync = max. 3 kW

= max. 800 A%
sync = max. 100 W

= max. 500 Vv
syac = max. 80 mA

in push-pull

f —
B (-1.5dB) =
B (-3 dB) =
Vg =
ey )
sync =

A% black =

g

L white =
Vglglp -
1 sync =
4 black =
I sync =
&2 black =
1 sync =
g1 black =
Wigl sync =
sync =

Wo black =

170-220 MHz 1)
4 MHz 2)
8.5 MHz 2)

3.5 kV

700 V

-120 V
-170 'V

640 V 3)

82 mA
38 mA

100 mA
50 mA

100-200 W 4)

3 kW
1.7 kW

772 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 W, (white) = 3.3 kW 772 2862

Sentemher 1947 | | | I 19



QBWS5/3500
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QBWS5/3500
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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)

Iant %sync'“wl I [ [
(%) Y Va = 4000V
120 ) =
slack | |} :ﬂz ”:S:V
Sy — =g 91910=
100 {50 kW e
Iﬂ L1 ‘ N
(A) /'/ i
4 00 - \ M~
lf * Igy
SR (mA)
3 60 S \ 150
Ig1
A} (mA)
2 40— gm‘ﬂﬂ 100 200
N
1 30 Jt“ g 50 100
—150 4N
-200 _¥\"\Y At \,{\\~ E N 2 £ (MH.
-250208 A0\ 20N IMeiz]
—300 \ \
—350
_40M X NN K
Vg, —450
s RN N\

7206155 —17.2.23. 0/cejj.

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. Uy 6.
Freq.
Va W, (W) 'A W, (W)
(=) (V) Ms 1) (V) IMS 1)
60 600 65 475 34
400 32
175 400 35
HEATING : direct; filament oxide-coated
Filament voltage \ = 1.6 V +15%
Filament current I¢ = 3.2

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

CAPACITANCES
Anode to all other elements except grid No.1 Cq = 8.5 pF
Grid No.!1 to all other elements except anode Cgl = 13.5 pF
Anode to grid No.1 Cagl < 0.24 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 200 V
Grid No.2 voltage ng = 200 V
Anode current 15 = 100 mA
Mutual conductance S = 7 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Hgogy = 4.5

1) Intermittent mobile service

September 1969 | | | | 1



QC05/35

MECHANICAL DATA
Base ¢ Octal 8p

Socket : 2422 501 03001 1)

Anode connector: 28 906 022

Net weight s D7 g

Dimensions in mm

406—41.9

IENE

max 83
max 97

max44

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.

220 ©C

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

operating frequency

Freq. Vv, Wia
(MHz) (%) (%)
60 100 100
80 84 92
125 65 78
150 58 72
160 56 70
175 53 67

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

the socket.

I | September 1969



Qco5/35

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

LIMITING VALUES (Absolute limits) See also page 2 for derating table
L A S - ...
Anode voltage Vs = max. 650 V
Anode input power Wia = max 90 W
Anode dissipation W, = max 25 W
Anode current L = max. 160 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. S
Negative grid No.1l voltage -Vgl = max. 150 V
Grid No.l current Ig1 = max. S mA
Grid No.l circuit resistance Rgl = max. 30 kQl)
OPERATING CHARACTERISTICS

Frequency f = 60 175 MHz
Anode voltage Va = 600 400 V
Grid No.2 voltage Vg, = 180 190 V2)
Grid No.1 voltage Vg, = -7l -54 V3)
Peak grid No.l1 A.C. voltage Vglp = 91 68 V
Anode current L = 150 150 mA
Grid No.2 current Ig2 = 15 15 mA
Grid No.1 current Igl = 2.8 2.2 ‘A
Grid No.l input power Wigl = 0.3 3 W
Anode input power Wia = 90 60 W
Anode dissipation Wy = 25 25 W
Output power ‘ Wo = 65 35 W
Efficiency n = 73.9 58 %

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

3) Vg, may be obtained by means of a grid resistor or from a combination of
grid resistor and fixed supply.

Sentember 1969 | | “ 3
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, intermittent mobile

service

LIMITING VALUES (Absolute limits) . See also page 2 for derating table
Frequency f upto 60 MHz
Anode volage V, = max. 480 V
Anode input power Wiz = max. 45 W
Anode dissipation W, = max. 14 W
Anode current L = max. 120 mA
Gri_d No.?2 voltage VgZ = max. 250 V
Grid No.2 dissipation Wg2 = max. 2 W
Negative grid No.l voltage -Vgl = max. 150 V
Grid No.l current Igl = max. 3.5 mA
Grid No.1 circuit resistance Rgl = max. 30 k2 l)
OPERATING CHARACTERISTICS

Frequency f = 60 60 MHz
Anode voltage Va = 475 400 V
Grid No.2 voltage Vg, = 135 150 V4
Grid No.1 voltage Vg = -10 -B7 ¥ 3)
Peak grid No.1 A.C. voltage Vglp = 95 107V
Anode current Ia = 94 112 mA
Grid No.2 current Ig7 = 9 12 mA
Grid No.1 current IgI = 2.8 3.4 mA
Grid No.1 input power Wigl = 0.3 0.4 W
Anode input power Wia = 45 45 W
Anode dissipation W, = 11 13 W
Output power Wo = 34 32 W
Efficiency n = 75 X %
Modulation factor m = 100 100 %
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. Cagy mod.
(21) (mg)' vV, Wo (W) vV, W, (W)
(V) CCS ICAS () CCS ICAS
5 60 750 70 600 52
600 52 66 475 34
500 48 400 32
1,7 175 400 35
320 25
AB mod. 1)2) AB mod. 1)3) AB mod. 1)%)
v, Wo (W) v, Wo (W) Va Wo (W)
4% CCS | ICAS | (V) CCS | ICAS | (V) [ ccs | 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 Vs = 6.3 V
Heater current If = 1.25 A
CAPACITANCES
Grid No.1 to all other elements. except anode Cgl = 13.5 pF
Anode to all other elements except grid No.l Cy = 8.5 pF

Anode to grid No.l Cagl < 0.24 pF

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

4) In triode connection

September 1969 l | | | 1



QEO05/40

TYPICAL CHARACTERISTICS

Anode voltage

Grid No.2 voltage

Anode current

Mutual conductance

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

MECHANICAL DATA

Base
Socket
Anode connector:

Net weight

Mounting position:

TEMPERATURE LIMIT (Absolute limits)

Bulb temperature

: Octal 8p
1 2422 501 03001

28 906 022

: 57g

arbitrary

Vi = 200 V
\’gz = 200 V
IS = 100 mA
S = 7 mA/V
Hgog) = 43
Dimensions in mm
406—41.9
/D\ |
|
\ \
3
RS
| 8%
ISES
E
v

max 44

max. 220 °C

\ ’ 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
175 53 67

Pages 4 and 5
l) For operation at maximum values

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

) Obtained preferably from a separate source modulated with the anode supply
or from the modulated anode supply through a series resistor

September 1969 ' | ‘ | 3



QE05/40

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

See also page 3 for derating table

Continuous ‘Intermittent

c.c.s. | 1.0.4.8.
Frequency _____ ... £ upto __60 4' upto 60 MHz
Anode voltage Va = max. 600 | max. 750 V
Anode input power Wiz = max. 67.5 | max. 90 W
Anode dissipation Wy = max 20 : max 25 W
Anode current I = max. 140 | max. 150 mA
Grid No..2 voltage ng = max. 250 | max. 250 V
Grid No.2 dissipation Wgz = max .3 | max. 3 W
Negative grid No.1 voltage —Vgl = max. 150 : max. 150 V
Grid No.1 current Igl = max. 3.5 I max. 4 mA
Peak heater to cathode voltage kap = max. 135 | max. 135 V
Grid No.1 circuit resistance Rgl = max. 30 | max. 30 kQl)
OPERATING CONDITIONS Continuous service | Intermittent service
008 | I.C.A.S.
Frequency £ = 60 60 175 ' 60 60 175 MHz
Anode voltage Vg = 600 500 320 : 750 600 400 V
Grid No.1 voltage Vg, = -58 -66 -5l i -62 =71 -34 V2
Grid No.2 voltage Vg, = 150 170 180 | 160 180 190 V3)
Anode current I, = 112 135 140 | 120 150 150 mA
Grid No.l current Igy = 2.8 2.5 2.0 : 3.1 2.8 2.2 mA
Grid No.2 current Ig2 = 9 9 10 | 11 10 10.4 mA
Peak grid No.1 voltage Vg = 73 84 64 : 79 91 68 V
Grid No.l input power Wigl = 0.2 0.2 3 | 0.2 0.3 3 W
Grid No.2 dissipation Wg, = 1.4 1.6 1.8 : 1.8 1.8 2.0 W
Anode input power Wia = 67.5 67.5 45 | 90 90 60 W
Anode dissipation W, =155 19.5 20 | 20 24 25 W
Output power Wy, = 52 48 25 : 70 66 35 W
Efficiency n = J7 71 55.5 | 78 78.5 58 %
1)2)3) See page 3
4 H ” September 1969



QE05/40

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits) Sre alao page 3 Tox dexating fable
Continuous ! Intermittent

€.C.S; | LiG.AS.
Frequency f up to 60 : upto 60 MHz
Anode voltage V4 = max. 480 | max. 600 V
Anode input power Wiz = max. 45 | max. 67.5 W
Anode dissipation Wy = max. 13.3 | max.16.7 W
Anode current L = max. 117 : max. 125 mA
Grid No.2 voltage ng =, max. 250 | max. 250 V
Grid No.2 dissipation Wgz = max. 2 | max. 2 W
Negative grid No.1 voltage -Vg, = max. 150 | max. 150 V
Grid No.l current Ig, = max. 3.5 Il max. 4 mA
Peak heater to cathode voltage kap = max. 135 | max. 135 V
Grid No. 1 circuit resistance Rgl = max. 30 |max. 30 le)
OPERATING CONDITIONS Continuous |Intermittent

service | service

C.C.S. | I.C.A.S.
Frequency £ = 60 60 ! 60  MHz
Anode voltage Va = 475 400 ll 600 \%
Grid No.1 voltage Vg, = =77 -87 | -87 v 4)
Grid No.2 voltage Vg, = 135 150 | 150 V9)
Anode current L, = 94 112 | 112 mA
Grid No.1 current Igl = 2.8 3.4 lI 3.4 mA
Grid No.2 current Ig2 = 6.4 7.8 | 7.8 mA
Peak grid No.1 A.C. voltage Vglp = 95 107 107 A%
Grid No.l input power Wigl = 0.3 0.4 | 0.4 w
Grid No.2 dissipation Wg, = 1.0 1.2 I 1.2 w
Anode input power Wia = 45 45 ‘ 67.5 \
Anode dissipation Wa = 11 13 : 155 W
Output power Wo = 34 32 52 W
Efficiency n = 75,5 71 | 77 %
Modulation factor _m = 100 100 | 100 %
Modulation power Wmod = 23 23 : 4 W

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

A.F. 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 Wia = max. 060 W
Anode dissipation W, = max. 20 W
Anode current I = max. 125 mA
Grid No.2 voitage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 3 W
Peak heater to cathode voltage kap = max. 135 V
Grid No. 1 circuit resistance Rgl = max. 100 k@

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

Vs = 600 500 400 AY
Vg, = 180 185 190 vl)
Vgl = -45 -40 -40 V2)
Raa = 7000 5500 4000 Q
—_—
Vglglp = 0 90 0 80 0 80 V
1a = 2x13  2x100 2x29  2x108 2x32 2x114 mA
Ig2 = 2x0.5 2x12 2x1 2x13 2x1.:3 2x13 mA
Wigl = 0 0 0 0 0 0 W
Wg2 = 2x0.1 2x2 2x0.2  2%2.4. '2%0.25 2x2.5 W
Wia = 2x7.8 2x60  2x14.5 2x54  2x12.8 2x45.5 W
Wa = 2x7.8 2x19  2x14.5 2x19 2x12.8 2x18 W
Wo = 0 82 0 70 0 35 W
- = - 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 recommended

6 H ( | September 1969



QE05/40

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

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

Anode voltage V, = max. 750 V
Anode input power Wiz = max. 85 W
Anode dissipation W, = max. 25 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 = max. 135 V
Grid No.l circuit resistance Rgl = max. 100 le)

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

Anode voltage Wy = 750 600 A
Grid No.2 voltage Vg, = 195 200 v 2)
Grid No.1 voltage Vg, = -50 -50 vl
Load resistance Raa~ = 8000 6000 Q

Input A.C. voltage

peak to peak Vglglp = 0 100 0 100 V
Anode current I =  2%12 2x110 2x14 2x115 mA
Grid No.2 current Igz = 2x0.5 2x13 2x0.5 2x13.5 mA
Grid No.1 input power Wigl = 0 0 0 0 W
Grid No.2 dissipation Wgz = 2x0.1 2x2.5 2x0.1 2x2.7 W
Anode input power Wia = 2x8.7 2x82.5 2x8.4 2x69 W
Anode dissipation Wq = 2x8.7 2x22.5 2x8.4 2x21.5 W
Output power Wo = 0 120 0 95 W
Efficiency n = - 72.5 - 69 %

Ly 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

A.F. CLASSAB AMPLIFIER AND MODULATOR with grid current

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

Anode voltage vV, = max. 600 V
Anode input power Wiag = max. 62.5 W
Anode dissipation W, = max. 20 W
Anode current Iy = max. 125 mA
Grid No.2 voltage ) ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 3 W
Peak heater to cathode voltage kap = Jmax. 135 V
Grid No.l circuit resistance Rgl = max. 30 k0l)

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

\'A = 600 500 400 A
vgz = 165 175 175 V2)
Vg, = -44 -44 -41 vly
Raa. = 6800 4600 3700 Q
S NS — N
Veigip 0 97 0 102 0 95 Vv
L = 2xll  2x103  2x13  2x121  2x16  2x116 mA
Igz' = 2x0.3  2x8.5  2x0.3 2x9  2x0.5 2x9 mA
Ig, = 0 2x0.5 0  2x1.0 0 2x0.8 mA
Wig, = 0 2x0.1 0 2x0.15 0 2x0.1 W
Wg2 = 2x0.05 2x1.4 2x0.06 2x1..6 2x0.1 2x1.6 W
Wia = 2x6.6  2x62 2x6.5 2x60.5 2x6.4 2x46.5 W
w, = 2%6.6  2x17  2x6.5 2x19  2x6.4 2x15.5 W
W, 5 0 90 0 83 0 62
n = - 72..5 - 68.5 - 66.5 %

l) 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.
Anode voltage
Anode input power
Anode dissipation
Anode current

Grid No.2 voltage

Grid No.2 dissipation

Peak heater to cathode voltage

Grid No. 1 circuit resistance

I.C.A.S. OPERATING CONDITIONS,

Anode voltage
Grid-No.2 voltage
Grid No.1 voltage
Load resistance
Input A.C. voltage
peak to peak
Anode current
Grid No.2 current

Grid No.1 current

Grid No.l input power

Grid No.2 dissipation

Anode input power
Anode dissipation
Output power

Efficiency

1

LIMITING VALUES (Absolute limits), intermittent service

max. 750
max. 90
max. 25
max. 135
max. 250
max. 3
max. 135
max. 30

750 600

165 190

-46 -48

7400 5000
—_— —_—
0 108 0 109
2x11 2x120 2x14 2x135
2x0.:15 2x10  2x0.6 2x10
0 2%1.3 0 2x1.0
0 2x0.2 0 2x0.15
2x0,03 2x1.7  2x0.1 2x1.9
2x8.3 2x90  2x8.4 2x81
2x8.3  2x24.5 2x8.4  2x24.5
0 131 0 113
- 73 - 70

l) Under these conditions only fixed bias is recommended

\Y%

W

AW
mA
\Y%

w

\%
kQl)

intermittent service; two tubes (Igl >0)

%
Vv 2)
v 1)
Q

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) C.G.S5. LCA S,
Anode voltage Vi = max. 400 max. 400 V
Anode current Ia = max. 90 max. 90 mA
Anode input power Wiz = max. 35 max. 35 W
Anode dissipation Wy, = max. 20 max. 25 W
Peak heater to cathode voltage kap = max. 135 max. 135 V
Grid No.1 circuit resistance Rgl = max. 100 max. 100 le)
Grid No.1 circuit resistance Rgl = max. 500 max. 300 kQU)
C.C.S. OPERATING CONDITIONS, continuous service; two tubes (Igl =0)
Anode voltage Va = 400 250 Vv
Grid No.1 voltage Vgl = -100 -50 V
Load resistance Raa. = 8000 5000 Q
Peak grid to grid voltage Vggp = 0 200 0 100 V
Anode current Ia = 2x20 2x30 2x60 2x62 mA
Anode input power Wia = 2x8 2x20 2x15 2x15.5 W
Anode dissipation Wa = 2x8 2x9 2x15 2x10.53 W
Output power Wqo = 0 22 0 10 W
Efficiency n = - 35 - 32 %
I.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes

Anode voltage Vy = 400 Vv
Grid No.1 voltage Vgl = -100 \
Load resistance Raa. = 8000 Q
Peak grid to grid voltage Vggp = 0 200 V
Anode current 1 = 2x20 2x50 mA
Anode input power Wia = 2x8 2x20 W
Anode dissipation W, = 2x8 2x9 W
Output power Ws = 0 22 W
Efficiency n = - 55 %

1) For values of Rgl exceeding 100 k€2, cathode bias is required
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e 6883A
QEO05/40H 61594
QE05/40K ' 8032
QEO5/40F QEO05/40K
Heater voltage Vy = 12.6 V Heater voltage Vy = 13.5 Vv
Heater current Iy = 0.585 A

Heater current Ip = 0.625 A

MECHANICAL DATA
Base: Octal 8 p.

366—396
>

=

795125

max 96

-

<
&

17.5.jeld]

Dimensions in mm

Base: Octal 8 p.

‘36.5—39.6
91

|

N

¢ T

|
max42.lI

»
B
>
2

794132

max 96.8

<

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

QEO5/40H

Heater voltage

Heater current

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. Cag,) mod. B S.5.B: B mod. 2)
(MHz) V, W, | Va Wo | Vg wol) Va W,
(v W) | (V) | (W) | (V) [ (W) V) | W)
30 750 200 600 130 750 220 750 300
600 200

HEATING : indirect; cathode oxide-coated

Heater voltage Vg = 6.3 V
Heater current I = 3.9 A
COOLING : radiation and convection
CAPACITANCES
Anode to all other elements except grid No.l C, =.12.7 pF
Grid No.1 to all other elements except anode Cgl = 30 pF
Anode to grid No.1 Cagl < 0.9 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg, = 750 V
Grid No.2 voltage ng = 250 V
Anode current I, = 100 mA
Mutual conductance S = 9 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Mgog) = 57

l) Peak envelope power with double tone signal

2) Two tubes

September 1969 !



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 < max72
_ 14.4
Socket : 2422 512 01001 !
ot A
Top cap : IEC 67-III-1b, type 3 =y
Anode
connector : 40680 @
Net weight: 220 g e
N
©
©
L. v
4754, g

Mounting position: vertical, or horizontal with plane of unodes vertical.

9 September 1969



QE08/200

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

Frequency f up to 30 MHz
Anode voltage Va = max. 1100 V
Anode input power Wi 5 = max. 400 W
Anode dissipation Wy = max. 100 W
Anode current Iy = max. 400 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 12 W
Negative grid No.1 voltage -Vg = max. 130 V
Grid No.1 current Igl = max. 30 mA
Grid No. 1l circuit resistance Rgl = max. 25 kQ
Heater to cathode voltage Vit = max.. 125 V

OPERATING CONDITIONS

Frequ éncy t = 30 30 MHz
Anode voltage Vi = 750 1000V
Grid No.2 veltage ng = 230 230V
Grid No.1 voltage Vgl = -9 -9 Vv
Anode current Ia = 385 385 mA
Grid No.2 current Ig, = 20 20 mA
Grid No.l current Igl N h 6 mA
Peak grid No.1 AC voltage Vglp = 120 120V
Anode input power Wia = 285 385 W
Grid No.1 input power Wigl = 1.0 1.0 W
Grid No. 2 dissipation Wgz = 5 5 W
Anode dissipation Wa = 85 95 W
Output power Wq = 200 29 W
Efficiency n = 70 75. %
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QE08/200

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

Frequency f upto 30 MHz
Anode voltage 77V, =max. 650 V
Anode input power Wi, = max. 200 W
Anode dissipation W, = max. 67 W
Anode current L = max. 350 mA
Grid No.2 voltage Vg,) = max. 300 V
Grid No.2 dissipation Wg? = max. 10 W
Negative grid No.l voltage -Vg, = max. 150 V
Grid No.l current Igl = max. 30 mA
Grid No. 1 circuit resistance Rgl = max. 25 k&
Heater to cathode voltage Vikf = max. 125 V

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage Va = 600 V
Grid No.2 voltage \73) = 250 VvV
Grid No. 1 voltage \7gl = -100 V
Anode current 1, = 300 mA
Grid No.2 current Igz = 20 mA
Grid No.l current Igl = 4 mA
Peak grid No.1 A.C. voltage Vglp = 110V
Anode input power Wia = 180 W
Grid No.l input power ngl = 0.4 W
Grid No.2 dissipation Wgz = S W
Anode dissipation W, = 50 W
Output power Wo = 130 W
Efficiency n = 2 %
Modulation factor 77 Tm =TT 100 %
Peak grid No.2 A.C. voltage Vgzp = 220 vl
Modulation power Wmod= 90 W

1) Obtained fr~m a separate winding on the modulation transformer
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QEO08/200

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

Frequency i upto 30 MHz
Anode voltage Vi = max. 85 V
Anode input power Wi, = max. 250 W
Anode dissipation Wy = max. 100 W
Anode current I, = max. 400 mA
Grid No.2 voltage ng = max. 350 V
Grid No.2 dissipation Wg2 = max. 12w
Grid No.l circuit resistance Rgl = max. 25 k2
Heater to cathode voltage Vkf = 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 f = 30 MHz
Anode voltage Va = 750 \%
Grid No.2 voltage ng = 310 v
Grid No.1 voltage Vg, = -45 v 1)
PRSI S

Peak grid No.1 A.C. voltage Ve, = O 432) v
Anode current Ia = 130 270 mA
Grid No.2 current Igz = <5 26 mA
Grid No.1 current Igl = 0 0 mA
Anode input power Wiag = 098 200 W
Grid No.l dissipation ng = 0 0 W
Grid No.2 dissipation Wg2 = 1.5 8§ W
Anode dissipation Wy = 098 90 W
Output power Wo = 0 220 W3)
Efficiency n = - 55 %

1) To be adjusted so that I, = 130 mA at Vgl =0
2) To be adjusted so that Iy, =0 B
3) Peak envelope power
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QEO08/200 ’

AF. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 825 V
Anode dissipation W, = max. 100
Anode current L, = max. 400 mA
Grid No.2 voltage Vg, = max. 300 AY
‘Grid No.2 dissipation Wg, = max. 12 W
Negative grid No.l voltage —Vgl = max. 130 V
rid No.l current Igl = max. 30 mA
Grid No.l circuit resistance Rgll = max. 15 k2
Heater to cathode veltage Vkf = max. 125 V

OPERATING CONDITIONS, two tubes

Anode voltage Vs = 750 600 Vv
Grid No.2 voltage ng = 250 250 Vv
Grid No.1 voltage Vg.1 - -45 -45 v
Load resistance Raan = 3600 3500 Q2
——— ——
Peak grid to grid voltage Vglglp = 0 110 0 165 V
Anode current L, = 2x45 2x280 2x25 2x235 mA
Grid No.2 current Ig2 = 0 2x40 2x0.5 2x24 mA
Grid No.l current Igl = 0 2x1 0 2x0.5 mA
Anode input power Wia = 2x34 2x210 2x15 2x140 W
Grid No.2 dissipation Wg, = 0 2x10 9 %6 W
Anode dissipation W, = 2x34 2x60 2x15 2x40 W
Output power Wo = 0 300 0 200 W
Total harmonic distortion  dgy, = = 6.5 = 5 %
Efficiency n = - 71 .5 - 71.5 %

f
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QE08/200H | 7836

R.F. BEAM POWER TETRODE

HEATING : indirect
Heater voltage Ve = 26.5 V

Heater current Iy = 0.8 A

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

1 1
| |
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7034

4X150A ‘ } QEL1/150

FORCED AIR COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
Prey. C telegr. Cng mod. AB mod.
(MHz) A W v, W, vy woh[ w,2)
(V) (W) V) (W) () (W) (W)
<150 2000 370 1600 230 2000 380 630
5 260 )0 1
1500 260 1200 160 1500 400 440
163 1250 195 1000 140 5 -
1000 | 150 800 | 100 1000} 230 270
750 110 600 80 800 170 215
600 85 400 55
500 1250 170
1000 120
800 95
600 50
B SSB B television
(EI:\/}}C;(Q) Va W, (PEP) Freq. Va Wy (sync)
(V) (W) (MHz) (V) (W)
175 2000 300 216 1250 250
1500 220 1000 200
1000 130 750 135
HEATING : indirect by A.C.. or D.C.; cathode oxide-coated
Heater voltage Mg = 6.0 V
Heater current Iy = 2,60 A
Waiting time Ty = min. 30 sec

When the tube is driven to max. input as a straight through class C amplifier
the heater voltage should be reduced according to the following table

f < 300 MHz 300-400 MHz 400-500 MHz
Vg 6.0V ° 5. 78 V 5.5V
l) Without grid current, two tubes 2) With grid current, two tubes

September 1969 I l I | 1



QEL1/150

‘CAPACITANCES

Anode to all other elements except grid no. 1 Ca(gl) 4,4 pF
Grid no. 1 to all other elements except anode Cgl(a) 16 pF
Anode to grid no. 1 Cagl 0,03 pF

TYPICAL CHARACTERISTICS

Anode voltage Va 500 Vv
Grid no. 2 voltage ng 250 'V
Anode current Iy 200 mA
Transconductance S 12 mA/V
Amplification factor Pg2g1 5
COOLING

The use of an air-system socket with chimney is recommended, sirce a standard loctal
socket does not ensure an adequate cooling of the base.

With an air -system socket air is directed to the base seals, past grid no. 2 seals,
glass envelope and anode seal and through the radiator to provide effective cooling
with minimum air flow. All four cathode connections should be used.

The figures in the table below apply to the simultaneous cooling of the radiator and the
base, making use of a socket with air chimney.

1
Wa h ty 9min pi )

250 W Om | 20°C | 0,16 m3/min | 12 Pa*)

TEMPERATURE LIMITS (Absolute max. rating system)

2
Anode temperature max. 250 °c )
Anode seal temperature max. 200 °c
Base and grid no. 2 seal temperature max. 175 °C

1) Pressure drop in cavities etc. excluded.
2) Measured on base end of anode surface at the junction with the radiator fins.

*)1 Pa = 0, 1 mmH 0.
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QEL1/150

MECHANICAL DATA Dimensions in mm
Mounting position : any
Net mass 130 g
a
i
. a3t0s
92 1 — .
g7 | m ; i
= ‘ — |
8
k f f a— Al
S
|
4 x
b o R g
| max 35,7 € o &
| LP ] B & o+ |
= = N3 |
92"{1 5 k} ng ;
| T T g |
f &U R
| /12215 x| 8
w4E ¥ ‘ S0
| Dy 1 2 g1 3
St 300, 3
| 6.610,/31 SR8
‘ wrton NTs
TS
le 36,2302 ~

At higher frequencies the ring-surface terminal should be used for connecting the screen

grid.
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QEL1/150

R.F. AMPLIFIER AND OSCILLATOR CLASS C TELEGRAPHY OR F.M. TELEPHONY

LIMITING VALUES (Absolute limits)

Frequency f up to 150 500 MHz
Anode voltage 77 V, = max.2000 1250 V
Anode current Ia = max. 250 250 mA
Anode input power Wia = max. 500 320 W
Anode dissipation Wy = max. 250 250 W
Grid No.2 voltage Vg2 = max. 300 300V
Grid No.2 dissipation Wg2 = max. 12 12 W
Negative grid No.l voltage —Vg] = max. 250 250 'V
Grid No.1 dissipation ng = max. 2 2 W
Grid No.l circuit resistance Rgl = max. 25 25 k@
Peak heater to cathode valtage Vl\fp = max. 150 150 V

OPERATING CONDITIONS

Frequency f < 150 150 MHz
Anode voltege Vg = 2000 1500 V
Grid No.z voltage ng = 250 250 V
Grid No.1 voltage Vgl = -88 -88 V
Peak grid Ne.1 A.C. voltage Vglp 2 110 110V
Anode current I, = 250 250 mA
Grid No.2 current Igz = 24 24 mA
Grid No.l current IgL = 8 8§ mA
Grid No.1 input power Wig] = 2.9 1.5 W
Anode input power Wia = 500 379 - W
Anode dissipation W, = 130 115 W
Output power Wo = 370 260 W

4 l l = ’ ’ September 1969



QEL1/150

R.F. AMPLIFIER AND OSCILLATOR CLASS C TELEGRAPHY OR F.M. TELEPHONY
{continued) ‘

OPERATING CONDITIONS (continued)

Frequency f = 165 165 165 165 MHz
Anode voltage Va = 1250 1000 750 600 V
Grid No.2 voltage Vg,) = 250 250 250 250 V
Grid No.l voltage Vgl = =80 -80 -80 =75V
Peak grid No.1 A.C. voltage Vng 106 95 96 oL Vv
Anode current 1, = 200 200 200 200 mA
Grid No.2 current Iy, = 20 31 37 37° mA
Grid No. 1 current IgI = 11 10 11 11 mA
Grid No.1 input power Wig, = 1.2 1.0 1.0 1.0 W
Anode input power Wia> = 250 200 130 120 W
Anode dissipation Wa = 55 50 40 35 W
Output power Wo = 195 150 110 8§85 W
With ceaxial cavity

Frequency f = 300 500 500 500 MHz
Anode voltage Va = 1250 1000 800 600 V
Grid No.2 voltage Vg2 = 280 250 250 250 V
Grid No. 1 voltage Vgl = -9 -110 -110 -110 V
Anode current Iy = 250 200 200 170 mA
Grid No.2 current Igz = 6 7 7 6 mA
Grid No.1 current Ig; = 12 10 10 6 mA
Driver output power Wyr = 30 25 20 15 W
Anode input power Wia = 312 200 160 102 W
Anode dissipation W, = 142 80 65 52 W
Output power W, = 170 129 95 30 W

O maiti i e s VLY || ¥ H =



QEL1/150

R.F. AMPLIFIER CLASS C TELEPHONY ,
ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

Frequency f up to 150 500 MHz
Anode voltage Vi = max. 1600 1000 V
Anode current 1, = max. 200 200 mA
Anode input power Wiga = max. 480 300 W
Anode dissipation W, = max. 165 165 W
Grid No.2 voltage ng = max. 300 300 V
Grid No.2 dissipation Wg, = max. 10 10 W
Negative grid No.1 voltage _Vgl = max. 230 250 V
Grid No. 1 dissipation ng = max. 2 2 W
Grid No. 1 circuit resistance Rgl = max. 25 25 kR
Peak heater to.cathode voltage kap = max. 150 150 VvV

OPERATING CONDITIONS

Frequency f <130 <150 MHz
Anode voltage Vay = 1600 1200 V
Grid No.2 voltage Vg, = 250 250 V
Grid No.1 voltage Vg = -118 -118 v 1)
Peak grid No.1 A.C. voltage vglp = 136 136 V
Anode current L, = 200 200 mA
Grid No.2 current Ig2 = 23 23 * mA
Grid No.1 current Igl = 5 5 mA
Grid No.l input power Wigl = 3 2 W
Anode input power Wia = 320 240 W
Anode dissipation W, = 90 80 W
Output power Wo = 230 160 W
Modulation depth m = 100 100 %
Peak grid No.2 modulation voltage ngp = 200 180 'V
Modulation power Wmod = 115 80 W

1) Obtained from grid No.l resistor or from a combination of grid No.l resis-
tor with either fixed supply or cathode resistor

A | l II CAantarmilaaw 1040



QEL1/150

R.F. AMPLIFIER CLASS C TELEPHONY ,
ANODE AND SCREEN GRID MODULATION (continued)

OPERATING CONDITIONS (continued)

Frequency f = 165 165 165 165 MHz
Anode voltage Va = 1000 800 600 400 V
Grid No.2 voltage Vg, = 12560 250 250 250

Grid No.1 voltage Vgl = -105 -100 -95 -9 V1)
Peak grid No.1 A.C. voltage Vglp = 125 120 120 110
Anode current Ia = 200 200 200 200 mA
Grid No.2 current Ig2 = 20 25 30 35 mA
Grid No.l current Igl = 15 10 8 7 mA
Grid No.1 input power Wigl = 2 15 1.0 1.0 W
Anode input power Wi = 200 160 120 80 W
Anode dissipation Wy = 60 60 40 25 W
Output power Wy = 140 100 80 35 W
Modulation depth m = 100 100 100 100 %
Peak grid No.2 modulation voltage ngp = 170 160 130 140 'V
Modulation power Wmod = 70 50 40  27.5 W

1) Obtained from grid No. 1 resistor or from a combination of grid No.1 resis-
tor with either fixed supply or cathode resistor




QEL1/150

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

Frequency i upto 175 500 MHz
Anode voltage Vo, = max. 2000 1250 'V
Anode current L = max. 250 250 mA
Anode input power Wi, = max. 300 315 W
Anode dissipation W, = max. 230 250 W
Grid No.2 voltage ng = max. 400 400 V
Grid No.2 dissipation Wg,) = max. 12 i2 W
Negative grid No.l voltage —Vg; = max. 230 250 V
Grid No.l circuit resistance

(with fixed bias) Rgl = max. 25 25 k2
Peak heater tc cathode voltage kap = max. 150 150V
OPERATING CONDITIONS Operation with cathode bias is not recommended
Frequency f = 175 MHz
Anode voltage Va = 2000 vV
Grid No.2 voltage ng = 300 v
Grid No.l voltage Vgl = -47 A%
Load resistance R, = 4200 Q

single double
Zero :
. tone tone
signal . i
signal signal
Peak grid No.1 A.C. voltage Vglp = 0 47 47 vV
Anode current b = 78 250 160 mA
Grid No.2 current Ig2 = -1 -7 -5" mA
Grid No.l current Ig1 = 0 0 0 mA
Grid No.1 input power Wig1 = 0 0 0 W
Anode input power Wia = 150 500 320 W
Anode dissipation Wa = 150 200 170 W
Output power Wo = 0 300 150 W
Peak envelope power Wo(PEP) = - - 300 W
Third order intermodulaticn
distortion d3 = = - -32 dB

8 | I | I Sentemher 10A0
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QEL1/150

A.F. POWER AMPLIFIER AND MODULATOR ,
CLASS AB WITHOUT GRID CURRENT

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2000 V
Anode current I, = max. 250 mA
Anode dissipation Wy = max. 250 W
Anode input power Wia = max. 500 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wg,) = max. 12 W
Grid No.l1 circuit resistance

(each tube) Rgl = max. 100 k92
Peak cathode to heater voltage kap = max. 150 V

OPERATING CONDITIONS (Two tubes)

Anode voltage V5 = 2000

Grid No.2 voltage Vg, = 300 \
Grid No.1 voltage \'rw-l = =30 A
Load resistance Raja. ~= 8760 Q2
Peak grid to grid A.C. voltage \,L’Jlglp = 0 100 V
Anode current Iy = 2x50 2x235 mA
Grid No.2 current Igz = = 2x18 mA
Grid No.2 dissipation Wgz = - 2x5.4 W
Anode input power Wia = 2x100 2x470 W
Anode dissipation Wa = 2x100 2x180 W

Output power W = 0 580 W

10 } ‘ | ' September 1969



QEL1/150

A.F. POWER AMPLIFIER AND MODULATOR ,
CLASS AB WITHOUT GRID CURRENT (continued)

OPERATING CONDITIONS (two tubes; continued)

Anode voltage ¥y = 1500 A%
Grid No.2 voltage Vg, = 300 Vv
Grid No.1 voltage ng = =50 Vv
Load resistance Raa = 6570 R
Peak grid to grid A.C. voltage \rglglp = 0 100V
Anode current L = 2x30 2x228 mA
Grid No.2 current Ig,) = - 2x21 mA
Grid No.2 dissipation W;,) = - 2x6.3 W
Anode input power \Vi,(; = 2x75 2x340 W
Anode dissipation W, = 2x75 2x140 W
Output power Wo = 0 400 W
Anode voltage ¥, = 1000 800 Vv
Grid No.2 voltage Vg, = 300 300 A%
Grid No.1 voltage VgI = -43 -40 \Y%
Load resistance Rga. = 4250 4400 Q
Peak grid to grid A.C. voltage Vglglp = 0 86 0 80 V
Anode current L = 2x82.5 2x225 2x105 2x218 mA
Grid No.2 current Ig2 = = 2x26 - 2x38 mA
Grid No.2 dissipation Wgz = - 2x7.8 - 2x11.4 W
Anode input power Wia = 2%x82.5 2x225 2x84 2x174 W
Anode dissipation Wa = 2x82.5 2x110 2x84 2x89 W
Output power W, = 0 230 0 170 W
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QEL1/150

A.F. POWER AMPLIFIER AND MODULATOR, :
CLASS AB WITH GRID CURRENT

LIMITING VALUES (Absolute limits)

Anode voltage Vy = max. 2000 V
Anode current I = max. 250 mA
Anode dissipation W, = max. 250 W
Anode input power Wia = max. 500 W
Grid No.2 voltage “7’537 = max. 400 V
Grid No. 2 dissipation Wg; = max. 12 W
Grid No.1 dissipation ng = max. 2 W
Grid No. 1 circuit resistance

(each tube) Rgl = max. 100 k2
Peak cathode to heater voltage kap = max. 150 'V
OPERATING CONDITIONS (two tubes)
Anode voltage Va = 2000 Vv
Grid No.2 voltage Vg, = 300 A%
Grid No.1 voltage Vé’Jl = -50 A
Load resistance Rja. = 8100 Q
Peak grid to grid A.C. voltage Vglglp = 0 106V
Driving power War = 0 0.2 W
Anode current Ia = 2x50 2x250 mA
Grid No.2 current Ig_) = = 2x18 mA
Grid No.2 dissipation W;’Z = - 2x5.4 W
Anode input power Wia = 2x100 2x500 W
Anode dissipation Wa = 2x100 2x185 W
Output power Wo = - 630 W
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QEL1/150

A.F.POWER AMPLIFIER AND MODULATOR, CLASS AB WITH GRID CURRENT

(continued)

OPERATING CONDITIONS (two tubes; continued)

Anode voltage Va = 1500

Grid No.2 voltage Vg2 = 300 Vv
Grid No. 1 voltage Vgl =50 AY
Load resistance Raa. = 5970 Q
Peak grid to grid A.C. voltage Vglglp 0 106V
Driving power Wdr = 0 0.2 W
Anode current I, = 2x50 2x250 mA
Grid No.2 current Igz = - 2x18 mA
Grid No.2 dissipation Wg2 = - 2x5.4 W
Anode inpnt power Wia = 2%75 2x375 W
Anode dissipation W, = 2x75 2x155 W
Output power Wo = 0 440 W
Anode voltage V, = 1000 800 Vv
Grid No.2 voltage ng = 300 300 Vv
Grid No. 1 voltage Vgl = -45 -40 A%
Load resistance Raa . 3950 3140 Q
Peak grid to grid A.C. voltage Vglglp 0 98 0 90 VvV
Driving power War = 0 0.15 0 0.15 W
Anode current L = 2x83 2x247 2x105 2x250 mA
Grid No.2 current Ig, = - 2x29 - 2x40 mA
Grid No.2 dissipation W;;,, = = 2x8.7 = 2x12 W
Anode input power Wi; = 2x83 2x247 2x84 2x200 W
Anode dissipation Wy = 2x83 2x112 2x84 2x93 W
Output power Wo = 0 270 0 215 W

| “
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QEL1/150

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

LIMITING VALUES (Absolute limits)

Frequency

Anode voltage

Anode current

Anode dissipation

Anode input power

Grid No.2 voltage

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

Grid No.l circuit resistance

Peak cathode to heater voltage

OPERATING CONDITIONS at centre frequency of resonance curve

Frequency
Bandwidth at -1.5 dB
Anode voltage

Grid No.2 voltage

Grid No. 1 voltage

Peak grid No.1 A.C. voltage

Anode current

Grid No.2 current

Grid No.1 current

Grid No.l input power

Output power

sync
black
sync

black

sync
black

sync
black

sync
black
sync
black

216
5)
1250
300
=70
100

/2
305
230

45
10

25

U O

250
140

max.

max.

max.

max.

max.

max.

max.

216

216 MHz
1250 V
250 mA
250 W
500 W
400 V
12 W
250 'V
2 W
50 k2
150 'V
216 MHz
5 MHz
750 'V
300 V
-60 V
85 V
65 V
335 mA
245 mA
50 mA
20 mA
15 mA
4 mA
7 W
4.25 W
135 W
75 W
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7035

4X150D ! QEL1/150H
|

FORCED AIR COOLED R.F. POWER TETRODE

HEATING: indirect by AC or DC; cathode oxide coated
Hearter voltage Vg = 26,5 V

Heater current P = 0.58 A

For further data and curves of this type
please refer to type QEL 1/150

March 1966 ! ’






7580

QEL 2/200

V.H.F./U.H.F. TRANSMITTING TETRODE

Forced air cooled beam power tetrode with ceramic to metal seals for use as
linear R.F. power amplifier for frequencies up to 500 MHz and designed for

S.S.B. transmitters

QUICK REFERENCE DATA

S5.5.B A.M. teleph.
Exeq).
(MHz) Va (V) | Wo(W)PEP| V, (V) W, (W)
30 2000 400 2000 105
500 2000 106

HEATING: indirect by A.C. or D.C.; cathode oxide-coated
Vf =

Heater voltage

Heater current at Vf =6V

Cathode heating time

¥

1"

Tw =

6.0 V £10%

2

6 A

min. 30 s

The heater voltage should be reduced according to the following table:

Frequency Vs
300 MHz or lower 6.0V
300 to 400 MHz 5=75
400 to 500 MHz 5:5 V
TYPICAL CHARACTERISTICS
Anode voltage a = 500 V -
Grid No.2 voltage ng = 250 V 300 V
Anode current Ly = 200 mA -
Grid No.2 current Ig2 - 50 mA
Mutual conductance S = 12 mA/V -
Amplification factor of grid No.2
with respect to grid No.1l Mgog) = 4
January 1967 “ H 1



QEL2/200

CAPACITANCES

Anode to all other elements except grid no. 1 Ca(gl) 4,5 pF
Grid no. 1 to all other elements except anode Cgl(a) 17 pF
Anode to grid no. 1 Cagl 0,065 pF
TEMPERATURE LIMITS (Absolute max. rating system)

Temperature of anode core and all seals max. 250 °c
COOLING

The use of an air system socket with chimney is recommended, since a standard loctal
socket does not ensure an adequate cooling of the base.

With an air-system socket air is directed to the base seals, past grid no. 2 seal, the
ceramic envelope and anode seal and through the radiator to provide effective cooling
with minimum air flow . All four cathode connections should be used.

Required air flow with air-system socket

Wy h £y Amin Pj
250 W 0m 20 °c | 0,11 m3/min 80 Pa *)

At higher altitudes and/or temperatures the air flow must be increased to maintain the
anode and seal temperatures within the limits.

*) 1Pa = 0,1 mm Hy0.

1) The limiting value for a signal having a minimum peak to average power ratio < 2,
such as is obtained in single-tone operation, is 250 mA.
During short periods of circuit adjustment under single-tone conditions, the average
anode current may be 350 mA.

[3S]
~

Automatic bias is not recommended.

w
~

Driver output power measured at the grid no. 1 circuit of the QEL2/200.

s
-

Average power measured in the load of an output circuit having an efficiency
of 95%.

5) Average power measured in the load of an output circuit having an efficiency
of 85%.

(o)}

To be adjusted for zero signal anode current.

2 ‘ ‘ ‘ \ September 1975



QEL2/200

MECHANICAL DATA Dimensions in mm
Mounting position : any
Net mass 1120 g
14,20~ 14,55
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At higher frequencies the ring-surface terminal should be used for
connecting the screen grid.

1) Contact surface.
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QEL 2/200

R.F. SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute max. rating system)

L RO . e =0 k.
Anode voltage Va max. 2000 V
Anode current Ia max. 350 mA l)
Anode dissipation W, max. 250 W
Grid No. 2 voltage ng max. 500 V
Grid No. 2 dissipation Wgz max. 12 W
Negative grid No.1 voltage —Vgl max. 250 V
Grid No.1 circuit resistance with fixed bias Rgl max. 25 kR 2)
Peak heater to cathode voltage kap max. 130 V

OPERATING CONDITIONS

Frequency f 30 MHz
Anode voltage Va 2000 , Vv
Grid No. 2 voltage ng 400 A%
Grid No. 1 voltage Vg, ~77 v 6)
Load resistance Ry 3050 Q
Zero single double
signal tone tone
Anode current Iy 70 350 225 mA
Grid No.2 current 7 Ig2 = 35 16 mA
Grid No.1 current Igl - - 0.05 mA
Driving power (PEP) War = 1 1 w3
Grid No. 2 dissipation Wg2 - - 6.4 W
Anode dissipation Wa 140 280 240 W
Output power in load W (PEP) 0 400 400 W 4)
Third order intermodulation d3 - = -21 dB
distortion
Fifth order intermodulation ds - - -29 dB
distortion
1)2)3)2)0) see page 2. 722 7985

™

|| H



QEL 2/200

LINEAR R.F. POWER AMPLIFIER - A.M. TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency ) f up to 500 MHz
Anode voltage Vo = max. 2000 V
Anode current Ly = max. 180 mA
Anode dissipation Wg = max. 250 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance with fixed bias Rgl = max. 25 le)
Peak heatgr to cathode voltage kap = max. 150

OPERATING CONDITIONS

Frequency f = 30 500  MHz
Anode voltage Va4 = 2000 2000 V
Grid No.2 voltage ng = 400 400

' Grid No.1 voltage Vgl = =] =77 N
Anode current Iy = 175 175  mA
Grid No.2 current Igz = 6 4 mA
Load resistance Ry, = 3050 3050 @
Driver output power Wgr = 0.25 3 W2
Anode input power Wia = 350 350 W
Anode dissipation W, = 245 244 W
Tube oufput power Wo = 105 106 W
Output power in the load Wioad = 100%) 905) W

1) Automatic bias is not recommended

2) The driver output power represents the circuit lossesand is the actual power
measured at the input to the grid No.l circuit of the tube. The actual power
required depends on the operating frequency and the circuit used. The tube
driving power is approximately zero watts

4)3) See page 2 772 7986
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QEL 2/200
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4CX250B QEL2/275

7203

V.H.F./U.H.F. TRANSMITTING TETRODE

Forced air cooled tetrode with ceramic to metal seals and coaxial arrangement
of the terminals for R.F. amplifier, oscillator and frequency multiplier service
and for single side band operation

QUICK REFERENCE DATA
C telegr. Cag, mod. AB SSB AB mod 1)
Freq.
(MHE) V, Wo Va W, Va W, Va | Wo
(v) (W) (V) (W) (V) (W) vy | W)
175 2000 390 2000 | 300 || 2000 | 600
1500 280 1500 235 | 1500 | 215 || 1500 | 430
1000 190 1000 145 | 1000 | 120 || 1000 | 240
500 70 500 60
500 2000 250
B television
Freq. Neg.mod. Pos.synchr.
MH
{2k} Va (V) | Wosyne (W)
216 2000 440
1500 300
1000 160

HEATING: indirect by A.C. or D.C.; cathode oxide-coated

Heater voltage N 6.0 V +10%
Heater current at Vg = 6 V I = 2.6 A
Cathode heating time Ty = min. 30 sec

The heater voltage should be reduced according to the following table:

Frequency Ve
300 MHz or lower 6.0V
300 to 400 MHz 5.75V
400 to 500 MHz 55 'V

1y Two tubes

September 1969 | l | | L



QEL2/275

CAPACITANCES

Anode to all other elements except grid no. 1 Ca(gl) 4,5 pF
Grid no. 1 to all other elements except anode Cgl(a) 15,7 pF
Anode to grid no. 1 Cagl <0,06 pF

TYPICAL CHARACTERISTICS

Anode voltage Va 500 V

Grid no. 2 voltage ng ©250 VvV

Anode current 1, 200 mA
Transconductance S 12 mA/V
Amplification factor Hg2gl 5,2

TEMPERATURE LIMITS (Absolute max. rating system)

Temperature of anode core and all seals max. 250

COOLING

The use of an air -system socket with chimney is recommended, since a standard loctal
socket does not ensure an adequate cooling of the base.

With an air-system socket air is directed to the base seals, past grid no. 2 seal, the
ceramic envelope and the anode seal and through the radiator to provide effective cooling
with minimum air flow. All four cathode connections should be used.

Required air flow with air-system socket

Wa h tj 9min P
250 W 0m 20 °C | 0,11 m3/min | 80 Pa *)

At higher altitudes and/or temperatures the air flow must be increased to maintain the
anode and seal temperatures within the limits.

*) 1 Pa = 0,1 mm HyO.

‘ \ September 1975



QEL2/275

MECHANICAL DATA

Mounting position : any

Dimensions in mm

Net mass 1120 g

14,20~ 14,55
1 4
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) Contact surface.
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QEL2/275

R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY

LIMITING VALUES (Absolute limits)

Frequency o cccceme-
Anode voltage

Anode current

Anode dissipation

Grid No.2 voltage

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

Grid No.!l circuit resistance

Peak heater to cathode voltage

OPERATING CONDITIONS

Frequency f = 175
Anode voltage Vy = 2000
Grid No.2 voltage ng = 250
Grid No.1 voltage Vg1 = =90
Peak grid No.1 A.C. voltage Vglp = 112
Anode current I, = 2350
Grid No.2 current Ig2 = 19
Grid No.l current Igl = 26
Driver output power War = 2.9
Grid No.2 dissipation Wg2 =2 7.5
Anode input power Wig = 500
Anode dissipation W, = 110
Output power Wo = 39
Efficiency n = 80

1) With coaxial cavity

112

375
95
280

~
(9]

250
60
190

max.

max.

= max.

= max.

= max.

max.

500 MHz
2000 V
250 mA
250 W
300 V
12 W
250 V
2 W
25 kQ
150 V
5001) MHz
2000 V
300 V
-90 Vv
= ¥
250 mA
10 mA
25 mA
182)wW
- W
- W
- W
250 W
- %

2) The driver stage is required to supply tube losses and R.F. circuit losses.
The driver stage should be designed to provide an excess of power above the
indicated value to take care of variations in line voltage, in components, in
initial tube characteristics, and in characteristics during life.

l l September 1969



QEL2/275

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

Frequency f up to 500 MHz
Anode voltage © UV, = max. 1500 V
Anode current Iy = max. 200 mA
Anode dissipation W, = max. 165 W
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 12 W
Negative grid No.1 voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance Rgl = max. 25 k@
Peak heater to cathode voltage kap = max. 150 V

OPERATING CONDITIONS

Frequency f = 175 175 175 MHz
Anode voltage Vy = 1500 1000 500 V
Grid No.2 voltage Vg, = 250 250 250 v 1)
Grid No.1 voltage Vg, = -100 -100 -100 V 3
Anode current L = 200 200 200 mA
Grid No.2 current IgZ = 20 22 31 mA
Grid No.1 current Igl = 14 14 15 mA
Peak grid No.1 A.C. voltage Vglp = 1Y 177 118 'V
Driver output power Wdar = 1.7 1.7 1.8 W2)
Anode input power Wia = 300 200 100 W
Anode dissipation Wa = 65 55 40 W
Output power Wy = 235 145 60 W
Efficiency n = 78 - 60 %

1) The D.C. grid No.2 voltage must be modulated approximately 55% in phase
with the anode modulation in order to obtain 1009 modulation.

2) See page 4.

3) Obtained from grid No.l resistor or from a combination of grid No.1 resis-
tor with either fixed supply or cathode resistor.

September 1969 “ “
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QEL2/275

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

s L U — L s s pero.. 900 Mis
Anode voltage V, = max. 2000 V
Anode current I; = max. 250 mA
Anode dissipation W, = max. 250 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = max. 12 W
Grid No.1 circuit resistance Rgl = max. 25 k2
Heater to cathode voltage Vi = max. 150 V

OPERATING CONDITIONS (single tone signal)

Frequency f = 175 . 175 175 MHz
Anode voltage vy = 1000 1500 2000 A
Grid No.2 voltage ng = 350 350 350
Grid No.1 voltage Vgl = ) -55 -39 \%
JEENNEESY —_—
Peak grid No.l voltage Vglp = 0 50 0 50 0 50 V
Anode current Iy = 100 250 100 250 100 250 mA
Grid No.2 current Igz = 0 10 0 8 0 5 mA
Grid No.l current Igl = 0 0 0 0 0 0 mA
Anode input power Wiz = 100 250 150 375 200 500 W
Grid No.2 input power Wigz = 0 1.75 0 1.4 0 1.4 W
Anode dissipation Wy = 100 130 150 160 200 200 W
Output power Wy = 0 120 0 215 0 300 W
Anode current I, = - 190 - 190 - 190 maAl)
Grid No.2 current Igz = - 2 - -1 - -2 mAl)

1y Double tone signal

6 ‘ l I | September 1969



QEL2/275

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

LIMITING VALUES (Absolute limits)

Frequemcy - f_ 5410216 MHz_
A;;;io;—voltage V, = max. 2000 V
Anode current Iy = max. 250 mAl)
Anode dissipation W, = max. 250 W
Grid No.2 voltage Vg, = max. 400 V
Grid No.2 dissipation Wg; = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.l dissipation ng = max. 2 W
Peak heater to cathode voltage kap = max. 150 V

OPERATING CONDITIONS

Frequency f = 216 216 216 MHz
Bandwidth B = 5 5 5 MHz
Anode voltage Va = 1000 1500 2000 V
Grid No.2 voltage ng = 350 350 350 V
Grid No.l voltage Vgl = =60 -65 =70 V
Peak grid No.1 A.C. voltage Vglp ;T;CC}\ : (;:2) ;; (/7(2) X
sync = 355 360 360 mA
Atigde VEETe la black = 250 250 250 maA
. sync = 27 29 29 mA
Grid No.2 current Ig2 fhadl & 4 0 0 mA
: sync = 2 5 5 mA
Grid No.l current Igl Elaik & 0 0 0 ik
_ 2
= 2
Grid No.1 input power Wigl ;i’;;k b O'g l.(Z) ; 6 x )
. sync = 160 300 440 W
SHEPNE poves Wo  Black = 9 170 250 W

1) Averaged over any frame

2) See page 4

September 1969 l | l | 7



QEL2/275

A.F. POWER AMPLIFIER AND MODULATOR CLASS AB
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 2000 V
Anode current L, = max. 250 mAl)
Anode input power Wiz = max. 250 W 1y
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wgz = max. 12 W l)
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.l circuit resistance Rgl = max. 100 k2
Peak heater to cathode voltage kap = max. 150 'V

OPERATING CONDITIONS (values for two tubes)

V, = 1000 1500 2000 \%
Vg? = 350 350 350 A%
Vgl = =55 -55 =55 \%
Raa. = 3500 6200 9500 Q
E—— O — J——
Vglglp 0 100 0 100 0 100 V
Igl = 0 0 0 0 0 0 mA
Ia = 2x100 2x250 2x100 2x250 2x100 2x250 mA
Ig2 = 0 2x10 0 2x8 0 2x5 mA
Wia = 2x100 2x250 2x150 2x375 2x200 2x500 W
W, = 2x100 2x130 2x150 2x160 2x200 2x200 W
Wo = 0 240 0 430 0 600 W

Ly Averaged over any low-frequency cycle of sine wave form.

8 | | ’ l September 1969
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4CX250F QEL2/7275H

7204

COAXIAL R.F. POWER TETRODE
Heater voltage Vf = 26.5 V £10%
Heater current Ifr = 0.58 A

For further data and curves of this type
please refer to type QEL2/275

February 1965 H H 1
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7983 MAINTENANCE TYPE QQC03/14

R.F. QUICK HEATING DOUBLE TETRODE
FOR MOBILE EQUIPMENT

QUICK REFERENCE DATA, intermittent service
C telegr. 1 s _
F.M. teleph. ) Tripler - doubler
Freq. 5 =
(MHz) Va (V) Wy (W) ) Va (V) Wy (W) °)
200 250 11
200 9.5
27.5/165 250 1.25
200 1.0

HEATING: direct; parallel supply; filament oxide-coated
Filament voltage Vg = 3.15 V +10 %
Filament current I = 1.6 A

It is recommended that the filament be fed from a D.C.-A.C. converter

Cathode heating time for obtaining an output power of more than 70% of the ulti-
mate power Tp = max. 1 sec.

The filament voltage should be switched on during the whole conversation period.
Interruption of the filament voltage during this period is not recommended.

TYPICAL CHARACTERISTICS

Anode voltage Va = 200 V

Grid No.2 voltage ng = 200 V

Anode current I, = 30 mA
Mutual conductance S = 3.2 mA/V

Amplification factor of grid No.2
with respect to grid No.l “gzgl = 7.5

1)y Two systems in push-pull
2) Output power in the load according to circuit diagram on page 3
3) Output power in the load according to circuit diagram on page 4

September 1968 | | “ i



QQcCo03/14

CAPACITANCES (without external shield)

Anode to all other elements except grid No.1 C, = Cpt = 3.2 pF
Grid No.1 to all other elements except anode Cg1 = Cgl' = 6.8 pF
Anode to grid No.l Cagl = Cavgl, < 0.1 pF

Anode of one system to grid No.l of the
other system Cagl' = C,t < 0.13 pF

a gl
Between the grids No. 1 Cglgl' = 1.9 pF
Between the anodes Caa’ = 0.09 pF
The tube has been internally neutralized up to 200 Mc/s
MECHANICAL DATA Dimensions in mm
Base : Noval ;
max 22
Socket : 2422 502 01003
N
Tube retainer: 40647 =N |
Net weight : 16 g |
N
NN
N
R
&g
-
v

Mounting position: If the tube is mounted with its main axis deviating from the
vertical, it is recommended that the pins 2 and 7 be placed in a vertical plane

COOLING: radiation and convection
The use of a closed tube shield is not allowed

TEMPERATURE LIMITS (Absolute limits)
Bulb temperature = max. 225 °C

Pin temperature = max. 120 °C

2 H H September 1968



QQCo03/14

R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency £ up to 200 MHz
Anode voltage Va = Va = max. 300 V
Anode dissipation W, = W, = max. 7 W
Anode current I, = g = max. 55+ mA
Grids No.2 voltage Vg2, g9’ =  max. 200 V
Grids No.2 dissipation Wg2+g2v =  max. 2x1 W
Negative grid No.l voltage —Vgl = —Vgl' =  max. 150 V
Grid No.1 dissipation ng = ng. = max. 0.2 W
Grid No.l current Igl = Igl' = max. 4 mA
Grid No.l circuit resistance Rgl = Rgl' =  max. ‘100 kQ
Cathode current Ik = max. 2x65 mA
Peak cathod\e current Ikp = max. 2x300 mA

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

two systems in push-pull oaco.a/mﬁ—
Driver stage
T00pF"

Frequency f = 200 200 MHz
Anode voltage Vo = Vg = 250 200 V
Grids No.2 supply voltage ng2y gy = 250 200 V
Grids No.2 resistor Rg2' gy’ = 22 6.8 k2
Anode current I, = Iy = 45 45 mA
Grids No.2 current Ig2+g2' = 4,2 5.1 mA
Grid No.l current Ig1 = Igl' = 1.5 1.5 mA
Anode input power Wia = Wjyr = 11.2 9.0 W
Anode dissipation Wa = Wg = 4.5 3.5 W
Grids No. 2 dissipation Wg2+g2. = 0.65 0.8 W
Output power in load Wl’ = 11 9.5 W

September 1968 | I ll 3



QQCo03/14

R.F. CLASS C FREQUENCY TRIPLER AND DOUBLER
1..C..A.S: LIMITING VALUES (Absolute limits), intermittent service

Frequency i up to 200 MHz
Anode voltage Vo = Vg = max. 300 V
Anode dissipation W, = Wy = max. 7 W
Anode current I, = Igt =  max. 45 mA
Grids No.2 voltage ng’ go' =  max. 200 V
Grids No.2 dissipation Wg2+g2- = max. 2x1 W
Grid No.l current Igl = Igl' = max. 3 mA
Grid No.l circuit resistance Rg1 = Rgl' = max. 100 k2
Cathode current Ik = max. 2x50 mA
Peak cathode current Ikp = max. 2x300 mA

I.C.A.S. OPERATING CONDITIONS, intermittent service;
one system as a tripler and one system as a doubler

For data see page 5.

| ' September 1968
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QQCo03/14

I.C.A.S. OPERATING CONDITIONS, intermittent service;
one system as a tripler and one system as a doubler (continued)

Tripler Doubler
Frequency f = 27+5/82:5 82.5/165 MHz
Anode voltage Vg = Vg' = 250 250 V
Grids No.2 supply voltage ng2’g2' = 250 AY
Grids No.2 resistor Rgz’ g9 = 39 kQ
Anode current Iz = Iy = 20 20 mA
Grids No.2 current Ig2+g2- = 4.0 mA
Grid No.1 current Igl = Igl' = 0.75 1.25 mA
Anode input power Wia = Wig' = 5.0 5.0 W
Anode dissipation W,a = Wy = 3.5 8.0 w
Grids No.2 dissipation Wg2+g2' = 0.38 w
Output power W, = 1.5 2.0 w
Efficiency n = 30 40 %
Output power in load \ = 1.25 L+25 W
Tripler Doubler
Frequency f = 27.5/82.5 82.5/165 MHz
Anode voltage Vg = Vg' = 200 200V
Grids No.2 supply voltage ngZ’gZ' = 200 A%
Grids No.2 resistor Rgz’gz. = 22 k2
Anode current I, =1y = 20 20 mA
Grids No.2 current Ig2+g2' = 4.0 mA
Grid No.l current Igl = Igl' = 0.75 1:25 mA
Anode input power Wiq = Wia' = 4.0 4.0 W
Anode dissipation W, = Wy = 2.8 2.4 w
Grids No.2 dissipation Wg2+g2' = 0.45 w
Output power Wo = 1:2 1.6 w
Efficiency n = 30 40 %
Output power in load Wj = 1.0 1.0 w
September 1968 || || 5






5895 MAINTENANCE TYPE QQC04/15

R.F. DOUBLE TETRODE
FOR MOBILE EQUIPMENT

QUICK REFERENCE DATA
Freq. C telegr. Cagg mod. B mod. 1)
Va Wo 1) Va Wo 1) Va Wo
(MHz) | (V) (W) V) (W) V) (W)
CCS ICAS CCS ICAS C.C:S;
60 600 26.6 35 450 17.5 4350 18
250 8.2
186 | 600 | 25.6 | 33.6 | 250 | 6.0 | 7.8 LG Al
600 28,2
HEATING : direct; filament oxide-coated
Filament voltage Ve 3-3..15 6-6.3 \%
Filament current If 1.36 0.68 A
Pins 3-(1+5) 1-5
TYPICAL CHARACTERISTICS
Amplification factor of grid No. 2
with respect to grid No. 1 Hgogy 7.5
Mutual conductance 2) S (Ia = 20 mA) 2 mA/V

1) C.C.S. = continuous service
I.C.A.S. = intermittent service
2) One system .~
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QQCo04/15

CAPACITANCES por apaiom
Anode to all other elements except grid No. 1 Ca 3.3 pF
Grid No. 1 to all other elements except anode Cgy 8.5 pF
Anode to grid No. 1 Cag; 0.05 pF
in push-pull
Output capacitance Co 1.7 pF
Input capacitance Ci 5.7 pF
MECHANICAL DATA Dimensions in mm
Base : loctal
Socket : 40213

Net weight: 40 g

Mounting position: Vertical with base up or down
Horizontal with pins 1 and 5 in a horizontal plane

TEMPERATURE LIMITS (Absolute limits)
Pin temperature max. 100 ©C

Bulb temperature max. 200 ©C
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QQC04/15

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

Frequency S wpro 18 . MHz
Anode voltage Va max. 600 \Y
Anode input power Wig max. 2x18 w
Anode dissipation Wy max. 2x6 w
Anode current I5 max. 2x30 mA
Grid No. 2 voltage Vg max. 250 \Ys
Grid No. 2 dissipation Wgz max. 7

Negative grid No. 1 voltage Vg, max. 200 AY%
Grid No. 1 current Igl max. 2x5 mA

C.C.S. OPERATING CONDITIONS, continuous service

two system in push -pull

Frequency f 60 186 MHz
Anode voltage Va 600 600 A%
Grid No. 2 voltage Vg, 200 200 \%
Grid No. 1 voltage Vgy -80 -80 \%
Anode current Iq 2x30 2x30 mA
Grid No. 2 current Igy 6 3 mA
Grid No. 1 current Ig, 2x1.0 2x1.0 mA
Input A.C. voltage, peak to peak Vegig1'p 210 210 A%
Grid No. 1 input power Wig1 2x0.1 2x0. 1 w
Grid No. 2 dissipation Wg2 1.2 0.6 W
Anode input power Wia 2x18 2x18 W
Anode dissipation Wy 2x4.7 2x5.2 w
Output power Wo 26.6 25.6 w
Efficiency n 74 71h ¢

1y In order to prevent overheating a low-velocity air flow should be directed on the
bulb and the base
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I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency ... S upto 186 _____ Mbz_
Anode voltage Va max. 600 \
Anode input power Wia max. 2x24 W
Anode dissipation Wy max. 2x8 A
Anode current Ia max. - 2x40 mA
Grid No. 2 voltage , Vgy max. 250 Vv
Grid No. 2 dissipation Wg2 max. 7 W
Negative grid No. 1 voltage —Vg1 max, 200 \Y
Grid No. 1 current Igy max. 2x5 mA

R.F. CLASS C TELEGRAPHY
I.C.A.S. OPERATING CONDITIONS, intermittent service

two systems in push-pull

Frequency £ 60 186 MHz
Anode voltage Va 600 600 Vv
Grid No. 2 voltage gy T200 200 WV
Grid No. 1 voltage Vg, 80 =80 Vv
Anode current Ia 2x40 2x40 mA
Grid No. 2 current Igz 5.5 4.5 mA
Grid No. 1 current Ig; 2x1.2 2x1.3 mA
Input A. C. voltage, peak to peak Vglglvp 220 \\220_ v
Grid No. 1 input power Wigl 20 12 2x0.13 T W
Grid No. 2 dissipation Wgo A 0.9 w
Anode input power Wia 2x24 2x24 w
Anode dissipation Wj 2xﬂ6.\5 2x7.2 w
Output power Wo 35 336 W
Efficiency n 73 701) ¢

1) In order to prevent ‘overheating a low-velocity air floW should-be directed on the
bulb and the base.
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QQC04/15

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

Pregueney o o] . S ipte L L
Anode voltage Va max. 480
Anode input power Wia max. 2x11.5
Anode dissipation Wa max. 2x4
Anode current Ia max. 2x25
Grid No. 2 voltage Vgo max. 250
Grid No. 2 dissipation Wg, max. 4.5
Negative grid No. 1 voltage —Vgl max. 200
Grid No. 1 current Igy max. 2x5

C.C.S.OPERATING CONDITIONS, continuous service

two system in push -pull

Frequency f 60 186
Anode voltage Va 450 250
Grid No. 2 resistor Rg, 18 10
Grid No. 1 voltage Vgl -80 -70
Anode current Ia 2x25 2x19.5
Grid No. 2 current 182 14 11
Grid No. 1 current Igl 2x1.0 2x1.5
Peak grid No. 1 voltage Vglp 83 110
Grid No. 1 input power Wigy 2x0.08 2x0. 15
Grid No. 2 dissipation Wg2 2.8 1.6
Anode input power Wia 2x11.25 2x4.9
Anode dissipation Wa 2%2.5 2x1.9
Output power Wo 17.5 6.0
Efficiency ] L % . 61 __
Modulation factor m 100 100
Modulation power Wmod 11.5 5

mA

MHz
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

s L N —— TR N . .
Anode voltage Va max. 480 )
Anode input power Wia max. 2%15,5 W
Anode dissipation Wa max. 2x%5 W
Anode current Ia max. 2x32 mA
Grid No. 2 voltage Vg, max. 250 Vv
Grid No. 2 dissipation Wg, max. 4.5 W
Negative grid No. 1 voltage —Vgl max. 200 Vv
Grid No. 1 current Ig; max. 2x5 mA

1.C.A.S. OPERATING CONDITIONS, intermittent service e

two systems in push-pull

Frequency f 60 186 MHz
Anode voltage Va 250 250 A
Grid No. 2 resistor Rg,y 10 10 k@
Grid No. 1 voltage Vg, =70 =70 )
Anode current Ia 2%26.,.5 2x26.5 mA
Grid No. 2 current Ig2 9 9 mA
Grid No. 1 current Igl 2x1.8 2515 mA
Peak grid No.1 A.C. voltage Vglp 110 110 Vv
Grid No. 1 input power Wig1 2x0.18 2x0. 15 W
Grid No. 2 dissipation Wgy 1.5 1.5 w
Anode input power Wia 2x6.6 2x6.6 W
Anode dissipation Wa 2%2,5 2x2.7 W
Output power Wo 8.2 7.8 W
Ll . e - S 9 %k .
Modulation factor m 100 100 %
Modulation power Wmod 7 7 w
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A.F. CLASS B AMPLIFIER AND MODULATOR 'OR
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage

Anode input power
Anode dissipation
Anode current

Grid No. 2 voltage
Grid No. 2 dissipation

Negative grid No. 1 voltage

Va max. 600
Wia max. 2x18
Wa max. 2x6
Ia max. 2x30
Vg, max. 250
Wg2 max. 7
Vg 1 max. 200

C.C.S. OPERATING CONDITIONS continuous service

two systems in push-pull

Heater voltage
Anode voltage
Grid No. 2 voltage
Grid No. 1 voltage
Load resistance
Input A.C. voltage,
peak to peak
Anode current
Grid No. 2 current
Grid No. 1 current
Anode input power
Anode dissipation
QOutput power
Total distortion

Efficiency

1y D.C. voltage

Ve 6.31)

Vs 450

Vs 200

Vgl -24

Raa'lL 20
Ve,gr'p 0 94
I 2x2.8  2x32.5
Igo 2x0. 16 2x5
Ig1 0 2x1;1
Wia 2x1.3 2x14.6
Wa 2x1.3 2x5.6
Wo 0 18
drot = 5
n = 61..5

=

mA

< < < <

P
¢
©
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A.F. CLASS B AMPLIFIER AND MODULATOR (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage Va max. 600 A%
Anode input power Wia max. 2x24 w
Anode dissipation Wa max. 2x8 w
Anode current Ia max. 2x40 mA
Grid No. 2 voltage Vgo max. 250 Vv
Grid No. 2 dissipation Wgz max. ) W
Negative grid No. 1 voltage —Vgl max. 200 A

L.C.A.S. OPERATING CONDITIONS intermittent service

two system in push-pull

Heater voltage V¢ 6.3 1) \Y
Anode voltage Va 600

Grid No. 2 voltage ng 200 Y
Grid No. 1 voltage Vg, -24 \%
Load resistance Raa'< 25 k@
Input A.C. voltage, peak to peak Veig1'p 0 85 v
Anode current Ia 2x3.0 2%x33.5 mA
Grid No. 2 current Ig2 2x0.18 2x4.5 mA
Grid No. 1 current Ig1 0 2x1.2 mA
Anode input power Wia 2x1.8  2x20.1 w
Anode dissipation Wa 2x1.8 2x6 W
Output power Wo 0 28.2

Total harmonic distortion dot = 5 %
Efficiency n = 70 %

1) D.C. voltage

o
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R.F. DOUBLE TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. Cagy mod.
Wo (W) 1) Wo (W) 1)
(m) (MHz) Va g Va E
%) ccs ICAS (V) ccs ICAS
0.6 500 180 5.8 180 4.2 5.8
200 7.2
A Freq. C fr.mult.
Wo (W) 1
(m) (MHz) \A 2
%) cCs ICAS
1.8/0.6 167/500 180 2.35
200 2.95

HEATING : indirect; cathode oxide-coated

Heater voltage V¢ = 6.3 12.6 V2
Heater current If = 0.6 0.3 A
Pins = 9-(4+5) 4-5
TYPICAL CHARACTERISTICS per system
Anode voltage Va = 150 Vv
Grid No.2 voltage ng = 150 Vv
Anode current I, = 25 mA
Amplification factor of grid No.2
with respect to grid No.1 Mgog ~ 31
Mutual conductance .S = 10.5 mA/V

1) Two systems

2) A temporary deviation of 109 of Vi is permissible; e.g. when the tube is fed
from an accumulator, the actual V¢ should not exceed 7V or 14 V and the
accumulator may be used until its voltage has decreased to such an extent
that Vfis 5.7 Vor 11.4 V
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CAPACITANCES

per system
Anode to all other elements except grid No.1 Ca = 1.6 pF
Grid No.l to all other elements except anode Cg1 = 6.4 pF
Anode to grid No.1 Cagl = 0.16 pF

in push-pull
Output Co = 0.95 ‘pF
Input Ci = 3.8 pF

The tube is internally neutralized

MECHANICAL DATA Dimensions in mm
Base : Noval
Socket: 2422 502 01003 max227

max 60.3
max66.7

Mounting position: arbitrary

Low loss socket without collar is recommended. At high frequencies use of a
metal retaining device is not recommended due to loss of output power.

COOLING

Radiation and convection. The use of a closed can is not allowed."

TEMPERATURE LIMITS (Absolute limits)
Bulb temperature (at hottest point) max. 225 ©C

Pin seal temperature max. 120 ©°C
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R.F. CLASS C TELEGRAPHY; two systems in push-pull
LIMITING VALUES (Absolute limits)

C.C.Ss. I.C.A.S.
Frequency f up to 500 up to 500 MHz
Anode voltage Vo = max. 250 max. 250 V
Anode input power Wia = max. 2x6 max. 2x7 W
Anode dissipation W, = max. 2x3 max. 2x3.75 W
Anode current I = max. 2x45 max. 2x50 mA
Grid No.2 voltage ng = max. 200 max. 200 V
Grid No.2 dissipation Wg2 = max. 2x1.5 max. 2x1.75
Negative grid No.l voltage —Vgl = max. 100  max. 100 Vv
Grid No.1 current Igl = max. 2x3 max. 2x4 mA
Heater to cathode voltage Vif = max. 100  max. 100 V
OPERATING CONDITIONS c.c.S 1.C.A.S
Frequency f = 500 500 MHz
Anode voltage Va = 180 200 V
Grid No.2 voltage ng = 180 200 V
Grid No.l voltage Vgl = =20 -20 V
Grid No.1 resistors Rgl = C27 27 kQ l)
Input A.C. voltage, peak to peak Vglgl'p = 50 50
Anode current Ia = 2x27.5 2x31 mA
Grid No.2 current Igz = 1245 14 mA
Grid No.l current Igl = 2x0.75 2x0.75 mA
Anode input power Wia = 2x5 2x6.2 W
Anode dissipation W, = 2x2.1 2x2.6 W
Grid No.2 dissipation Wgz = 2.25 2.8 W
Driver output power War = 1.2 1.2 W
Output power Wo = 5.8 7.2 W
Efficiency n = 58 58 %
Output power in load Wy = 5 6 W

1) Each system
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION; two systems in
push-pull

LIMITING VALUES (Absolute limits)

C.C.S I.C:A.S
Frequency f__..upto 500 upto 300 MHz
Anode voltage Va = max. 200 max. 200 V
Anode input power Wia = max. 2x4 max. 2x5 W
Anode dissipation W, = max. 2x2 max. 2x2.5 W
Anode current I = max. 2x32 max. 2x40 mA
Grid No.2 voltage ng = max. 200 max. 200 V
Grid No.2 dissipation Wg2 = max. 2x1.0 max. 2x1.15 W
Negative grid No.1 voltage --Vgl = max. 100 max. 100V
Grid No.l current Igl = max. 2x3 max. 2x4 mA
Heater to cathode voltage Vs = max. 100 max. 100 V
OPERATING CONDITIONS c.c.s. 1.C.A.S.
f = 500 500 MHz
Va = 180 180 V
ng = see circuit diagram
Vgl = -20 -20 V
Rg, = 68 27 kal)
VglgL'P = 45 50 V
I, = 2x20 2x27.5 mA
Ig2 = 9.5 12.5 mA
Igl = 2x0.3 2x0.75 mA
Wia = 2x3.6 2x5.0 W
Wa = 2x1.5 2x2.1 W
Wg2 = 1.7 2.25 W
War = 1.0 1.2 W
Wo = 4.2 5.8 W
n = 58 58 %
W o SN N 5.0 W __
m = 100 100 %
Wmod = 4.5 6.1 W

1) Each system
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R.F. CLASS C FREQUENCY TRIPLER, two systems in push-pull

LIMITING VALUES (Absolute limits)

Frequency f
Anode voltage Va
Anode input power Wia
Anode dissipation Wy
Anode current I,
Grid No.2 voltage ng
Grid No.2 dissipation Wg2

Negative grid No.l voltage —Vgl
Grid No.l current I

Heater to cathode voltage Vit

OPERATING CONDITIONS

Frequency i
Anode voltage Va
Grid No.2 supply voltage ngz
Grid No.2 resistor Rgz
Grid No.1 resistors Rgl
Input A.C. voltage, peak to peak Vglgl B
Anode current Iy
Grid No.2 current Ig2
Grid No.l current Igl
Anode input power Wig
Anode dissipation W,
Grid No.2 dissipation Wgz
Driver output power War
Output power Wo
Efficiency n
Output power in load W£

C.E.5
upto 500
max. 250
max. 2x4
max. 2x3
max. 2x30
max. 200
max. 2x1.5
max. 100
max. 2x3
max. 100
C.C.S:
167/500
180

180

1200

82

165

2x20

9.7
2x0.9
2x3.6
2x2.45
1..63

1.4

2,35

33

1.8

I.C.A.S.
up to 500
max. 250
max. 2%
max. 2x3.75
max. 2x40
max. 200
max. 2x1.75
max. 100
max. 2x4
max. 100

I B8

167/500
200
200

1200
82

165
2x22.5
11.0
2x0.9
2x4.5
2x3.05
2.05
1.1
2.95
33

2.2

mA

1) Each system. Fixed bias or a combination of fixed bias and grid current

biasing is not recommended.

September 1969 ||

92}



QQEO02/5

7206496-17.17.5.jb/e.

b
13 B = 0B CIEN
== S o B N 0
>4 + + S | | mu
T T i &
BIREE " <
[ SN—
T S
HHEH S
1 T [ S
| | || L2
i ! i { i
-
3 i i §
S |
N 1
)
S A UTAT
B {
mi | | | 8
REEEENI T { {
WL |
HHT __
] I//.I ol 1
EERSS N (NN I
ENEE { : 18
T B
TTT N 1L
\
HHH FHHH
S ) S o°
S S S
~ N

7206497-17.17.5.jb/e.

LI TELLELE T m
i - =
o
el E
I Se> 0 N
" QN o
Pl B 1 ()
I
o~
8
I~
)
N 0
Il
N
TS
19
R
v / 3
1A N
I 71 1]
SRSy s
)
S a9 S S
S o> o ¥
R¥E ®

September 1969



QQE02/5

7206498-17.17.5. jb/e. S 7206499-17.17.5~]b/e. IS
SRS ST S
ST T nllIbhf | Tn ISk
i N I PN THR -
0 e L N
— S
S ) SIS < = =
= s 0 2 0 f
" N o o S o
S-p 4 s + ) | 1 2
{ T |
=3 | { { N
S \ |
{
\ 1
| 1
|
JEEEER.
[ | i { | S
\ { i .
8 \
= { |
\ \ {
= | \ \ )
S \ __ 5
N \ =
S IEERRIGRREE AREEE!
> <) { | ¥ 1
IS \
)
i IS)
{ T 1S3
\ { | { =
1 \ v 1) {
{ y i
7 = t v \
—~ 3 it \
7 == )
i)
/ 1
i \
N
+
e o — : )
T O [ ) S S o< < S S
5I & N S H S It
B RFE R =

Sentember 1969 ||




7206500 -17.17.5. jb/e.

1/
g1

—2.5V
—5V

180V

Yoz

QQE02/5

=

150 200  Va(v) 250

100

50

Igy
(mA)

150

100

7206501-17.17.5 .jb/e.

[

=+10V

e 2 S

1T

250

Var

Vgp =180V

50

™~

N~

Va(V)

200

150

100

Ig 1=
(m4)
30

20

0

” September 1969




6360 QQE03/12

R.F. DOUBLE TETRODE

QUICK REFERENCE DATA
" Fresg C telegr. Cagz mod.
(m) (MHz) Va Wo (W) 1) Va Wo (W) 1)
V) CCS ICAS (V) CCS ICAS
1.5 200 300 12 16 200 7:1 8.8
250 9.0 11.2
200 7.4 9.0
C fr. mult. B mod.
A Freq. =i 1
(m) (MHz) Va Wo (W) 1) Va Wwol)
(V) CCS ICAS V) (W)
4.5/1.5 67/200 300 89 4.8 300 17.5
250 3.0 4.2 250 14
200 2.8 3.5 200 8.7

HEATING : indirect; cathode oxide-coated

Heater voltage Vi = 63 12.6 V2)
Heater current I = 0.82 0.41 A
Pins = 9-(4+5) 4-5

TYPICAL CHARACTERISTICS per system

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

7.5
Mutual conductance S (Ia =30 mA) = 3.3 mA/V

l) Two systems in push-pull; useful power output in load

2) Occasional operation at 5.3V or 7.8 V(resp. 10.6 V or 15.6V) is acceptable.
The tube may be used with only half the heater energized during the stand-by
period of a transmitter in order to reduce heater current consumption during
this time.
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CAPACITANCES per system
Anode to all other elements except grid No.1l C, = 2.6 pF
Grid No.1 to all other elemen.ts except anode Cgl = 6.2 pF
Anode to grid No.1 Cagl < 0.1 pF
1n push-pull
Qutput capacitance Cq = 1.4 pF
Input F:apacitance G = 5.1 pF

The tube is internally neutralized

MECHANICAL DATA Dimensions in mm

Base : Noval
max22
Socket : 2422 502 01003 ]

I
Tube retainer: 40647 /—A\

Net weight :17 g

max72
max78

2 '
¥V

Mounting position: arbitrary; if the tube is mounted horizontally, it is recom-
mended that pins 2 and 7 are placed in a vertical plane.

COOLING

Cooling: radiation and convection. The use of a closed can is not allowed

TEMPERATURE LIMITS (Absolute limits)
Bulb temperature max. 225 ©°C

Temperature of pin seals max. 120 ©C
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R.F. CLASS C TELEGRAPHY ; two systems in push-pull
C.C.S. LIMITING VALUES (Absolute limits) continuous service

Frequency oot upto ___. 200 _MHz
Anode voltage V, = max. 300 Vv
Anode dissipation . W, = max. 2x5 W
Anode input power W;, = max. 2x11.25 W
Anode current I = max. 2x45 mA
Grid No.2 voltage ng = max. 200V
Grid No.2 dissipation Wg2 = max. 2x1 W
Negative grid No.1 voltage —Vgl = max. 150 Vv
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x3 mA
Carthode current : Ix = max. 2x50 mA
Peak cathode current Ikp = max. 225 mA
Heater to cathode voltage Vkf = max. 100 Vv

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 200 200 200 MHz
Anode supply voltage ) ‘ Va=Vp = 300 250 200 V
Grid No. 2 voltage Vgr2 = 175 = -V
Grid No. 2 resistor Rg2 = = 47 22k
Grid No. 1 voltage Vgl = -40 - -V
Grid No.1 resistor Rg, Ly = = 18 15 kQ
Input A.C. voltage, peak to peak Vglgl'p 110 110 115 'V
Anode current Iy = 2x37.5 2x33.5 2x35 mA
Grid No.2 current Ig2 = 2 & R 2.2 mA
Grid No.1 current Igl = 2x0.9 2.2 2.7 mA
Anode 1nput power Wia = 2x11.25 2x8.4 2x7 W
Anode dissipation W, = 2x4 2x2.9 2x2.8 W
Grid No.2 dissipation Wgo = 0.4 0.3 0.33 W
Grid No.1 input power Wigl 2x0.05 0.12 0.14 W
Output power Wo = " 14.5 L1 8.4 W
Efficiency n = 65 65 60 %
Output power W2 = 12 9 7.4 W

1) Common resistor for both systems

2y Useful power output in load

CAntnmlaw 10A0 I l | I k3



QQE03/12

R.F. CLASS C TELEGRAPHY, two systems in push-pull; continued
I.C.A.S. LIMITING VALUES (Absolute limits) intermittent service

BEBIUBIEY o s s i e s o d o e .. A0 M
Anode voltage V, = max. 300 V
Anode dissipation W, = max. 2x7 W
Anode input power Wiqg = max. 2x15 W
Anode current Iy = max. 2x35 mA
Grid No.2 voltage Vg2 = max. 200 Vv
Grid No.?2 dissipation Wg2 = max. 2x1 W
Negative grid No.1 voltage —Vgl = max. 150 VvV
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.l current Igl = max. 2x4 mA
Cathode current Ix = max. 2x65 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vi = max. 100 Vv

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 200 200 200 MHz
Anode supply voltage Va=Vp = 300 250 200 VvV
Grid No.2 voltage ng = 200 = -V
Grid No.2 resistor Rgz = = 27 8.2 k2
Grid No.1 voltage Vgl = -45 v
Grid No. 1 resistor Rg, Ly = = 18 15 kQ
Input A.C. voltage, peak to peak Vglgl'p = 130 120 130 V
Anode current a = 2x%50 2x40 2x42 mA
Grid No.2 current Ig2 = 3.0 2.4 3.1 mA
Grid No.l current Igl = 2xl.5 2.5 3.0 mA
Anode input power Wia = 2x15 2x10 2x8.4 W
Anode dissipation Wa = 2x6  2x3.5 2x3.4 W
Grid No. 2 dissipation Wgz = 0.6 0.45 0.55 W
Grid No.l input power Wigl = 2x0.1 0.15 0.18 W
Output power LUS = 18.5 13 10 W
Efficiency n = 62 65 60 %
Output power Wo 2) = 16 11.2 9 W

1y Common resistor for both systems

2) Useful power output in load

A4 ! | l | Cantamha+ 10A0
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-

pull

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

Frequency o A BpYY .00 MUz
Anode voltage Vi = max. 240 'V
Anode dissipation W, = max. 2x3.3 W
Anode input power Wia = max 2x7.5 W
Anode current I = max. 2x37.5 mA
Grid No.2 voltage ng = max. 200 VvV
Grid No.2 dissipation Wgz = max. 1.3 W
Negative grid No.l voltage —Vgl = max. 150 Vv
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.l current Igl = max. 2x3 mA
Cathode current Ik = max. 2x40 mA
Peak cathode current Ikp = max. 2x180 mA
Heater to cathode voltage ‘ Vit = max. 100 Vv

C.C.S. OPERATING CONDITIONS, continuous service

£ = 200 MHz
Va=Vp = 200 V
Vg ) =
By 2y = 33 kQ
Verg1p 130V
Ia = 2x33.5 mA
Igz = 2.6 mA
AF. Ig = 1.5 mA
Wig = 2%6.7 W
W, = 2x2.65 W
+¥ Wg2 = 0.46 W
Wig, = 0.1 W
Wo = 8.1 W
# = 60 %
Wo ) =TI W
m = 100 %
Wmod = 6.7 W

1y See diagram
2y Common resistor for both systems
3) Useful power output in load
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull; continued

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

Frequency f up to 200 MHz
Anode voltage TN, T =“max. 240 V
Anode dissipation Wa = max. 2x4.6 W
Anode input power Wia = max. 2x10 W
Anode current L = max. 2x46 mA
Grid No.2 voltage ng = max. 200 Vv
Grid No.2 dissipation Wgz = max. 1.3 W
Negative grid No.1 voltage —Vgl = max. 150 VvV
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x4 mA
Cathode current Ii = max. 2x52 mA
Peak cathode current Ikp = max. 2x240 mA
Heater to cathode voltage . Vs = max. 100 V

1.C.A.S. OPERATING CONDITIONS, intermittent service

f = 200 MHz
Va=Vp = 200 V
ng l) =
Rg, 2y = 15 kQ
Vglgl'p = 130 V
T = 2x43 mA
Igz = 3.1 mA
AF Igl = 3.3 mA
Wia = 2x8.6 W
W, = 2x3.7 W
+Vp W, = 0.54 W
Wig, = 0.2 W
W, = 9.8 W
n = 57 %
\_N_Q_S)____:_ _________ 8.8 W __
m = 100 %
Wmod = 8.6 W

1) See diagram
2) Common resistor for both systems
3) Useful power output in load

A “ “ Cantarmhas 1040
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R.F. CLASS C FREQUENCY TRIPLER, two systems in push-pull
C.C.S. LIMITING VALUES (Absolute limits) continuous service

Frequency o upEm 20 MER
Anode voltage Va = max. 300 V
Anode dissipation W, = max 2x5 W
Anode input power Wiy ' = max. 2x7.5 W
Anode current Iy = max. 2x30 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wgz = max. 2 W
Negative grid No.1 voltage ) -Vgl = max. 150 V
Grid No. 1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x2 mA
Cathode current Ik = max. 2x35 mA
Peak cathode current Ik = max. 2x225 mA
Heater to cathode voltage Vit = max. 100 V

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 67/200 67/200 67/200 MHz
Anode supply voltage Va=Vp = 300 250 200 V
Grid No.2 voltage Vg2 = 150 161 155V
Grid No.2 resistor Rg2 = = 47 15 k2
Grid No.1 voltage Vgl = =100 s -V
Grid No.1 resistor Rg, Iy = - 47 33 kQ
Input A.C. voltage, peak to peak Vglgl'p = 230 230 230 VvV
Anode current Ia = 2x24 ° 2x25 2x28.5 mA
Grid No.2 current Ig2 = 240 1.9 3.0 mA
Grid No.l current Igl = 2%1.0 2x1.0 2x1.6 mA
Anode input power Wia = 2x7.2 2x6.25 2x5.7 W
Anode dissipation W, = 2x4.0 2x3.75 2x3.8 W
Grid No.2 dissipation Wgz = 0.30 0.31 0.46 W
Grid No.1 input power Wigl = 0.23 0:23 0.35 W
Output power W, = 6.5 5.0 3.8 W
Efficiency n = 45 40 3358 %
Output power Wo?) = 3.5 3.0 2.8 W

1y Common resistor for both systems

2) Useful power output in load

September 1969 II ” 7
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R.F. CLASS C FREQUENCY TRIPLER, two systems in push-pull; continued
I.C.A.S. LIMITING VALUES (Absolute limits) intermittent service:

Frequency ...t UDAD e 200 MHz
Anode voltage Vg = max. 300 Vv
Anode dissipation W, = max. 2x7 W
Anode input power Wiz = max. 2x10 W
Anode current Iy = max. 2x42 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. 2 W
Negative grid No.1 voltage —Vgl = max. 150 V
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Ig1 = max., 2x3 mA
Cathode current Iy = max. 2x45 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vkf = max. 100 Vv

I.C.A.S. OPERATING CONDITIONS, intermittent service

f = 67/200  67/200  67/200  67/200 MHz
Va=Vp = 300 300 250 200 V
Vg, = 150 175 176 175V
Rg, = - - 18 4.7 kQ
Vg, = -100 -100 - - Vv
Rg, Ly = - = 27 22 kQ
Verg1p - 240 230 230 230 V
I, = 2x32.5 2x32.5 2x36 2x39 mA
Ig, = 3.5 2.7 4.1 5.2 mA
Igl = 2x1.9 2x1.2 2x1.9 2x2.3 mA
Wia = 2x9.7 2x9.7 2x9 2x7.8 W
W, = 2x5.8 2x6. 1 2x5.9  2x5.55 W
Wg, = 0.53 0.47 0.72 0.91 W
Wig, = 0.45 0.28 0.43 0.52 W
Wo = 7.8 742 6.2 4.5 W
n = 40 37 34.5 29 %
w,2 = 4.8 4.2 4.2 3.5 W

1) Common resistor for both systems

2) Useful power output in load

8 ‘ ‘ ‘ \ September 1969
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AF. CLASS AB AMPLIFIER AND MODULATOR WITHOUT GRID CURRENT
LIMITING VALUES (Absolute limits) only for speech and music

Anode voltage Va = max. 300 V
Anode dissipation W, = max. 2x7 W
Anode input power Wis = max. 2x15 W
Anode current L = max. 2x50 mA
Grid No.2 voltage Vg2 = max. 200 VvV
Grid No.2 dissipation Wg2 = max. 2x1 W
Peak grid No.2 dissipation Wgzp = max. 2x2 W
Negative grid No.1 voltage —Vgl = max. 150 Vv
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x4  mA
Cathode current Iy = max. 2x60 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vkf = max. 100 Vv
OPERATING CONDITIONS
Vi = 300 250 200 Vv
Vgo = 200 200 200 Vv
Vg 11 = -21.5 -21.5 -21.5 v
Raat, = 10 8 6:5 k2
Vglgl'p 0 43.5 0 44.5 0 43.5 'V
5 = 2x15 2x36 2x15 2x34.5 2x15 2x33 mA
Ig2 = 1.2 12.6 1.4 12.4 2.4 14 mA
Wgz = 0.24 2:5 0.28 2:5 0.48 2.8 W
Wia = 2x4.5 2x10.8 2x3: 75 2x8.65 2x3.0 2x6.6 W
w, = 2x4.5 2x4.8 2x3. 75 2x4.0 2x3.0 2x3.1 W
Wo = 0 12 0 9.3 0 7.0 W
n = o 56 = 54 - 58 %
deot = = 2.5 - 2. 7 - 3.2 %

1y Individual adjustment of the grid bias of each system is recommended

September 1969 H H 9
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A.F. CLASS AB AMPLIFIER AND MODULATOR WITH GRID CURRENT
LIMITING VALUES (Absolute limits)only for speech and music

Anode voltage Va = max. 300 V
Anode dissipation Wa = max. 2x7 W
Anode input power Wia = max. 2x15 W
Anode current Iy = max. 2x50 mA
Grid No.2 voltage Vg, = max. 200 VvV
Grid No.2 dissipation Wg2 = max. 2x1 W
Peak grid No.2 dissipation WgZp = max. 2x2 W
Negative grid No.l voltage —Vgl = max. 150 VvV
Grid No.l1 dissipation . ng = max. 2x0.2 W
Grid No.l current Igl = max. 2x4 mA
Cathode current I = Fiax. 2x60 mA
Peak cathode current Ix = max. 2x300 mA
Heater to cathode voltage Vkf = max. 100 Vv
OPERATING CONDITIONS
Va = 300 250 200 Y
Vgo = 200 200 200 v
Vg, ) = -21.5 -21.5 -21.5 v
Raar, 6.5 5.0 5.0 kQ
Vglglip = 0 64 0 67 0 54 V
a = 2x15 2x50 2x15 2x50 2x15 2x41.1 mA
Igz = 1.2 11.4 1.4 13 2.4 19 mA
Igl = 0 2x0.56 0 2x0.62 0 2x0.22 mA
Wgz = 0.24 2.3 0.28 2.6 0.48 3.8 W
Wigl = 0 2x0.02 0 2x0.02 0 2x0.01 W
Wia = 2x4.5 2x15 2%3.75 2x12./5 2x3.0 2x8.22 W
W, = 2x4.5 2x6.25 2x3:75 2x5.5  2x3.0 2x3.87 W
W, = 0 17.5 0 14 0 8.7 W
n = - 58 — 56 - 53 %
diot = - 5.0 - 549 - 6.0 %

l) Individual adjustment of the grid bias of each system is recommended
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R.F. DOUBLE TETRODE

QUICK REFERENCE DATA (two systems)
C telegr. Cagy mod. Cfr.mult.
A Freq A Freq
y v V' v A . v w
MH a o a (6] a o
m ] MHED |y [ owy | ) | Wy i R 1031
1.5 200 600 | 48 | 500 | 31 4.5/1.5 67/200 | 300 | 10
400 | 30 | 300 | 17 2.25/0.75 | 133/400 | 300 8
300 | 21 - B mod.
200 | 13
Q.75 400 400 | 24 | 300 | 13 (\\/,‘5; X)\(’))
300 | 17
200 | 11 500 | 23.5
0.5 600 400 | 20 400 | 13.2

HEATING: indirect, series or parallel supply; cathode oxide-coated

Heater voltage Vi = 6.3 12.6 V
Heater current Iy = 1.3 0.65 A

Pins 5—(147) 1=

CAPACITANCES per gystem
Anode to all other elements except grid No.1 Cqy = 2.6 pPF
Grid No.l to all other elements except anode Cgl = 7.0 pE
Anode to grid No.1 Cagl < 0.08 pF
Cagl_cn < 0.035 pF

See electrode arrangement (page 2) for internal neutralisation by Cp and Cp'

in push-pull
Output capacitance Co = 1.6 pF

Input capacitance Ci = 4.4 pF

September 1969 H “ '
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TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.l Hgog, (I, = 20 mA) = 9
Mutual conductance S (I =20 mA) = 2.5 mA/vV
MECHANICAL DATA Dimensions in mm
Base ! Septar
Socket 1 2422 513 00001
Anode connector: 40623
Net weight o ax46
a_ b, a
AN KA
—'lma—" w |
=y
| ¥
Qg
2 P
+ 9| 5
S
=t
__Sr %
E
Mounting position: arbitrary
TEMPERATURE LIMITS (Absolute limits)
Temperature of anode seals and bulb max. 220 °C
Temperature of bottom seals max. 180 ©C
COOLING
Generally natural cooling is sufficient with: Vg = 600 Vupto 150 MHz

Va = 500 Vup to 200 MHz

d

Va 300 V up to 430 MHz

Above these limits or with high ambient temperatures it may be necessary to
direct an air flow of about 15 1/min. on top of the bulb to keep the seal tempera-
tures within the stated limits

l) Max. 3 mm glass included
2) Max. 2.5 mm glass included

D) H || Sentember 1969
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 600 V
Anode dissipation W, = max. 2x10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 W
Negative grid No.l voltage —Vgl = max. 75V
Grid No.l circuit resistance with fixed bias Rg1 = max. 50 k@
Grid No.l circuit resistance with automatic bias Rgl = max. 100 k@
Grid No.l current Igl = max. 2x2.5 mA
Cathode current Ix = max. 2x55 mA
Heater to cathode voltage Vikf = max. 100 V

OPERATING CONDITIONS, two systems in push-pull

Wavelength A = 1.5 1.5 L5 1.5 m
Frequency f & 200 200 200 200 MHz
Anode voltage Va = 600 400 300 200 V
Grid No.2 voltage ng = 250 250 250 200 V
Grid No.1 voltage Vgl = -60 -50 -40 -30 ¥V
Anode current I = 2x50 2x50 2x50 2x50 mA
Grid No.2 current Igz = 2x4 2x4 2x4 .5 2x4 mA
Grid No.l current Igl = 2x0.7 2x0.7 2x0.7 2x1 mA
Anode input power Wiz = 2x30 2x20 2x15 2x10 W
Anode dissipation Wy = 2x6 2x5 2x4.5 2x3.5 W
Grid No.2 dissipation Wg2 = 2x1.0 2x1 .0 211 2x0.8 W
Grid No.1l input power Wigl % 1.5 1 <1 <l W
Output power Wo = 48 30 21 13 W
Efficiency n = 80 % 70 65 %

September 1969 H I 3
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R.F. CLASS C TELEGRAPHY

(continued)

OPERATING CONDITIONS, two systems in push-pull

Wavelength A = 0.7 0.75 0:75 00 m
Frequency f = 400 400 400 600 MHz
Anode voltage Vg, = 400 300 200 400 V
Grid No.2 voltage ng = 250 250 200 250 V
Grid No.1 voltage Vgl = =30 -40 -30 =50 V
Anode current I3 = 2x50 2x50 2x50 2x50 mA
Grid No.2 current Igz = 2x2.5 2%2 48 2x3.0 2%2.5 mA
Grid No.1 current Igl = 2x0.7 2x0.6  2x0.5 2x0.7 mA
Anode input power Wia = 2x20 2x15 2x10 2x20 W
Anode dissipation W, = 2x8 2%6':0 2x4.5 2x10 W
Grid No.2 dissipation Wg2 = 2x0.6 2x0.6 2x0.6 2x0.63 W
Grid No.l input power Wigl = 2 1:3 L W
Output power Wo = 24 17 11 20 W
Efficiency n = 60 57 55 50 %
4 H ” September 1969
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

Anode voltage Vg, = max. 500 V
Anode dissipation 2 = max. 2x10 W
Grid No.2 voltage ng = max. 250 VvV
Grid No.2 dissipationl Wg2 = max. 2x1.5 W
Negative grid No.l voltage —Vgl =  max. 100V
Grid No.l current Igl = max. 2x2.5 mA
Cathode current Ik = max. 2x50 mA
Heater to cathode voltage Vif = max. 100 V
OPERATING CONDITIONS, two systems in push-pull
Wavelength A = L.5 L.5 0.7 m
Frequency f = 200 200 400 MHz
Anode voltage Va = 500 300 300 Vv
Grid No.2 voltage ng = 250 250 250 Vv
Grid No.l voltage Vgl = -80 =50 =50
Anode current Ly = 2x40 2x40 2x40 mA
Grid No.2 current Igz = 2x4 2x4 2x3 mA
Grid No.l current Igl = 2%l 40 2x1.0 2x1.0 mA
Anode input power Wia = 2x20 2x12 2x12 W
Anode dissipation W, = 2x4.5 2%3.5 2x5.5 W
Grid No.2 dissipation Wg2 = 2x1 2x1 2x0.75 W
Grid No.l input power Wig1 = 2x5 2x2.5 w
Output power Wo = 31 7 13 W
Efficiency n = 77.5 71 34 %
Modulation factor m - 100 100 100 %
Modulation power Wmod = 20 12 12 W
September 1969 H ” 5
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R.F. CLASS C FREQUENCY TRIPLER
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 600 V
Anode dissipation W, = max. 2xI10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 W
Negative grid No.l voltage -Vgl = max. 200 V
Grid No.1 circuit resistance with fixed bias Rgl = max. 50 k2
Grid No.1 circuit resistance with automatic bias Rg1 = max. 100 k2
Grid No.l current Igl = max. 2x2.5 mA
Cathode current Ik = max. 2x50 mA
Heater to cathode voltage Vkf = max. 100 V

OPERATING CONDITIONS, two systems in push-pull

Wavelength A = 4.5/1.5 2.25/0:75 m
Frequency f = 66.7/200 133/400 MHz
Anode voltage Va 2 300 300 V
Grid No.2 voltage ng = 250 250

Grid No.1 voltage Vgl = =175 =175
Anode current I, = 2x45 2x45 mA
Grid No.2 current Ig2 = 2x3.0 2x2.8 mA
Grid No.1 current Igl = 2%15 2x1.2 mA
Anode input power Wiag = 2x13.5 2x13.5 W
Anode dissipation W, = 2x8.5 2x9.5 W
Grid No.2 dissipation Wg2 7 2x0. /5 2x0.7 W
Grid No.l input power wigl = 2x1 2x2 W
Output power Wo = 10 8.0 W
Efficiency n = 37 29.5 %
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AF. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Vg = max. 600 V
Anode dissipation W, = max. 2x10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 W
Negative grid No.l voltage . —Vgl = max. 75V
Grid No.1 circuit resistance with fixed bias Rgl = max. 50 k2
Grid No.1 circuit resistance with automatic bias Rgl = max. 100 kR
Cathode current Ix = max. 2x55 mA
Heater to cathode voltage Vkf = max. 100 V

OPERATING CONDITIONS, two systems in push-pull

Anode voltage Vg = 300 300 A%
Grid No.2 voltage ng = 250 250 v
Grid No.l1 voltage Vgl = -26 =25 \Y%
Load resistance Raal. = 20 11 k2

Input A.C. voltage,

peak to peak Vglgl'p = 0 52 0 50 V
Anode current I, = 2x12.5 2%30+5 2x12:5 2x35 mA
Grid No.2 current Ig2 = 2x0.35 2x8.1 2x0.6 2x9.5 mA
Grid No.2 dissipation Wgz = 0.18 4.05 0.3 4.75 W
Anode input power Wig = 2x6.25 2x18.25 2x3.75 2x10.5 W
Anode dissipation Wa = 2x6.25 2x6.5 2x3.75 2x3.9 W
Output power W, = 0 23.5 0 13.2 W
Total distortion deot = 3.5 - 3.5 %
Efficiency i) = - 63.5 - 63 %
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R.F. DOUBLE TETRODE

Double tetrode for use as class C amplifier at frequencies up to 600 MHz in
continuous tunable transmitters for a large frequency range.

CAPACITANCES

Anode to all other elements except grid No.1 = Ca = 2.6 pF
Grid No. 1 to all other elements except anode Cgl = 6.2 pF
Anode to grid No.1 Cagl 0.04t0 0.07 pF
Neutralizing capacitances Ch=Ch=0.015t00.04 pF

For further data and curves of this type
please refer to type QQE03/20

Sentemher 1969 || II 1
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R.F. DOUBLE TETRODE

QUICK REFERENCE DATA
C telegr. C freq. tripler
C.C.5. I.C.A.S. C.C.s. I.C.A.S.
Freq. ;
(MHE) V, W, ‘A Wo Va Wo V, W,
V) (W) V) (W) (V) (W) (V) (W)
960 250 7 250 8
320/960 250 2.75 250 3

HEATING : indirect; cathode oxide-coated

Heater voltage Vi 6.3 12.6 V4+109%
Heater current I = 0.6 0.3 A

Pins 7-(1+8)  1-8

CAPACITANCES (each system)

Anode to all other elements except grid No.1 C, g 1.35 pF
Grid No.1 to all other elements except anode Cgl = 4.5 pF
Anode to grid No.1 Cagl = 0.145 pF

TYPICAL CHARACTERISTICS

Anode voltage Vo = 350 V
Grid No.2 voltage ng = 200V
Anode current Iy = 25 mA
Mutual conductance S = 10.5 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Mgog) = 26
TEMPERATURE LIMIT (Absolute limiit)
Temperature of pin seals max. 220 °C
Bulb temperature max. 220 °C

—
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MECHANICAL DATA

Example of anode-tank circuit
connector at 960 MHz

Socket assembly : 2422 501 90007
Net mass 1 35g

Mounting position: arbitrary

Dimensions in mm

3¢3_

T -t
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R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits) C.C.S. L.C.A.S,
Frequency £ up to 960 up to 960 MHz
Anode voltage V, = max. 400 max. 400 V
Anode input power Wia = max. 2xI10 max. 2x12 W
Anode dissipation W, = max. 2x8 max. 2x10 W
Anode current I = max. 2x45 méx. 2x50 mA
Grid No.2 voltage Vg, = max. 225 max. 225V
Grid No.2 dissipation Wg, = max. 2x1.5 max. 2x1.75 W
Negative grid No.l voltage —Vgl~ = max. 100 max. 100 V
Grid No.1 current Ig.l = max. 2x4 max. 2x5 mA

OPERATING CONDITIONS , two systems in push-pull

c.C.S. I.C.A.S.

Frequency f = 960 960 MHz
Anode voltage Vo = 250 250 V
Grid No.2 voltage Vg, = 160 1) 1702) v
Grid No.1 voltage Vg‘l‘ = -15 -15 V
Grid No.1 resistor Rgl = 20 20 k2
Anode current Iy E 2x35 2x40 mA
Grid No.2 current Ig2 = 15 15 mA
Grid No.1 current Igl = 2x%0.79 2x0.75 mA
Anode input power Wia = 2x8.8 2x10 W
Anode dissipation W, = 2x5.4 2x5.4 W
Grid No.2 dissipation Wg,) = 2.5 2.9 W
Driver output power Wd; = 1.4 1.4 W
Output power Wy = 7 8 W
Output power in the load W/ = 4 5 W
Efficiency n = 40 40 %

1y Adjust Vg, until I, = 2x35 mA at Wo max.
2) Adjust Vg, until I = 2x40 mA at Wo max.
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R.F. CLASS C FREQUENCY TRIPLER

max.

max.

max.

max.

400 VvV
2x12 W
2x10 W
2x40 mA

250 V

2x1.75 W
100V
2x5 mA

1.C.A.S:
320/960 MHz

LIMITING VALUES (Absolute limits) €0 =S4
Frequency f up to 960
Anode voltage Va = max. 400 omax. 400
Anode input power Wiy max. 2x10
Anode dissipation Wy, = max. 2x8
Anode current I = max. 2x40
Grid No.2 voltage Vg2 = max. 225
Grid No. 2 dissipation Wgz = max. 2x1.5
Negative grid No.1 voltage —Vgl max. 100
Grid No.l current Igl = max. 2x4
OPERATING CONDITIONS , two systems in push-pull
C.C.S.
Frequency f = 320/960
Anode voltage vV, = 250
Grid No.2 voltage gy 150
Grid No.1 resistor Rgl = 20
Anode current I = 2x37.5
Grid No.2 current Igz = 15
Grid No.l current Igl = 2x2.25
Anode input power Wia = 2x9.5
Anode dissipation W, = 2x8
Grid No.2 dissipation Wg2 = 225
Driver output power Wi = 3
Output power Wy = 2,75
Output power in the load Wj = 1.5
Efficiency n = 14.7

250 'V

170 'V
20 k2
2x40 mA
16 mA
2x2.25 mA

2x10 W

2x8.5 W

2.8 W

3 W

3 W

1.8 W

15 %
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R.F. DOUBLE POWER TETRODE

QUICK REFERENCE DATA

X Freq. C telegr. 1) Cag, mod. Ly

(m) (ME2) Vg W, (W) Vy, Wo (W)
(V) CcCs | 1Cas (V) Cccs | ICAS

1.5 200 750 26 35 600 17 26
500 26 425 16

1.2 250 500 23

HEATING : indirect; cathode oxide -coated

Heater voltage Vg o= 6.3 12.6 V
1.6 0.8 A
Pins 5-(1+7) 1-7

Heater current Ig

CAPACITANCES per system

Anode to all other elements except grid No.1l Cy = 3.8 pF
Grid No.1 to all other elements except anode Cgl = 8 pF
Anode to grid No.1 Cagl < 0.07 pF
Cathode to grid No.2 Chgy = 65 pF 2)

TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Hgog, = 6.5

Mutual conductance S (I, =30 mA) = 3 mA/V3)

Ly Two systems in push-pull
2) Including internal capacitor between grid No.2 and cathode

3) Per system
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TEMPERATURE LIMITS (Absolute limits)

Temperature of anode and pin seals max. 180 OC
Bulb temperature max. 220 °C
MECHANICAL DATA Dimensions in mm
Base : Septar
Socket : 2422 513 00001
50%7
Anode connector: 40615 1547,
Net. weight : 60 g _f’}'
.
i
3+
|
— 3
__ i 2

Mounting positicn: arbitrary
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R.F. CLASS C TELEGRAPHY , two systems in push-pull
C.C.S. LIMITING VALUES (Absolute limits),continuous service

s . . e 2 e,
Anode voltage V4 = max. 750 max. 670 V
Anode input power Wip = max. 2x18 max. 2x16 W
Anode dissipaticn W, = max. 2x7.5 w
Anode current Iy = max. 2x45 mA
Grid No.2 voltage ng = max. 250 Vv
Grid No.2 dissipation Wg2 = max. 5

Negative grid No.l voltage -Vg1 = max. 175 v
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 kQ 1)
Grid No.1 circuit resistance Rgl = max. 25 k2 2)
Heater to cathode voltage Ve = max. 100 \%

C.C.S. OPERATING CONDITIONS , continuous service

f = 200 200 200 250 250 MHz
Vs = 750 500 400 500 400 V
Vg,, = 200 200 200 200 200 V
&
Vgl = -65 -65 -65 -65 -65 V
I, = 2x24 2x36 2x45 2x32 2x40 mA
Igz = 15 14 14 12 14 mA
Igl = 2x1.4 2x1.3 2x1.4 2x0.9 2x1.0 mA
= 150 150 150 140 140 Vv
€181'p
Wig, = 2x0.10 2x0.09 2x0.10 2x0.06 2x0.07 W
= 3.0 2.8 2.8 2.4 2.8 W
82
Wia = 2x18 2x18 2x18 2x16 2x16 W
W, = 2x5 2x5 2%5:.25 -2x7.0 2x7.5 W
Wo = 26 26 25.5 18 17 W
n = 72 72 71 56 53 %
I) Per system 2) per tube
September 1969 “ ” 3
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RF.. CLASS C TELEGRAPHY , two systems in push-pull; continued
I1.C.A.S. LIMITING VALUES (Absolute limits),intermittent service

2L . E o ER¥E 200 uple 250 Wi
Anode voltage Va = max. 750 max. 670 V
Anode input power Wis = max. 2x25 max. 2x22 W
Anode dissipation Wy = max. 2x10 W
Anode current It = max. 2x57.5 mA
Grid No.2 voltage ng = max. 250 \'
Grid No.2 dissipation Wg2 = ‘ max. 5 W
Negative grid No.l voltage —Vgl = max. 175 )
Grid No.1 current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 k2 1)
Grid No.1 circuit resistance Rgl = max. 25 k2 2)
Heater to cathode voltage Vit = max. 100 \%

I.C.A.S. OPERATING CONDITIONS , intermittent service

Frequency f = 200 MHz
Anode voltage Va = 750 'V
Grid No.2 voltage ng = 200 V
Grid No.1 voitage Vg1 = =30 V
Anode current I, = 2x32.5 mA
Grid No.2 current I\,? = 22 mA
Grid No.1l current IgI = 2x2.0 mA
Input A.C. voltage, peak to peak Vglgl'p = 130V
Grid No.1 input power Wigl = 2x0.12 W
Grid No. 2 dissipation Wg,) = 4.4 W
Anode input power Wi; = 2x24.4 W
Anode dissipation Wy = 2x6.9 W
Output power Wo = 35 W
Efficiency n = 72 ‘%
1) Per system 2) Per tube
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull

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

Frequency . .cooooooo.. S CL L
Anode voltage V, = max. 600 max. 530 V
Anode input power Wiag = max. 2x1l max. 2x10 W
Anode dissipation W, = max. 2%5 W
Anode current Ls = maxs 2x37 .5 mA
Grid No.2 voltage \;\”‘7 = max. 250 v
Grid No.2 dissipation Wg; = max. 3.4 W
Negative grid No.l voltage —Vg; = max. 175 A
Grid No.l current Igl = max. 2x3 mA
Grid No.1 circuit resistance Rg;l = max. 50 k1)
Grid No. 1 circuit resistance Rgl = max. 25 k2 2)
Heater to cathode voltage Vit = max. 100 A

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 200 200 MHz
Anode voitage Va = 600 425 'V
Grid No.2 voltage ng = 200 200V
Grid No.1 voltage Vgl = -65 -60 V
Anode current la = 2x18 2x26 mA
Grid No.2 current Ig9 = 16 16 mA
Grid No.l current Igl, = 2x] .3 2x1.2 mA
Input A.C. voltage, peakto peak Vglgl'p 150 140V
Grid No.1 input power wig} = 2x0.09 2x0.075 W
Grid No.2 dissipation Wg2 = 3.2 3.2 W
Anode input power Wia = 2x10.8 2x11 W
Anode dissipation W = 2%2.3 2x3 W
Output power W = 17 16 W
Efficiency n = 79 72 %
Modulation factor m =770 T o0 g
Modulation power Wmod = 13:5 13.5 W

L)y Per system 2y per tube
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull; continued

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

REREREIED, o o e R . L. ...
Anode voltage Va =  max. 600 V
Anode input power Wia = max. 2x18 W
Anode dissipation Wy = max. 2x7.5 W
Anode current Iy = max. 2x47.5 mA
Grid No.2 voltage ng = max. 250 Vv
Grid No.2 dissipation Wg2 = max. 5 W
Negative grid No.l voltage —'\7g1 = max. 175V
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 kel)
Grid No.1 circuit resistance Rg1 = max. 25 kR 2)
Heater to cathode voltage Vi = max. 100 V

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 200 MHz
Anode voltage Vi = 600 V
Grid No.2 voltage ng = 200 V
Grid No.1 voltage Vg1 = -70 V
Anode current I = 2x30 mA
Grid No.2 current Igz = 20 mA
Grid No.l1 current Igl = 2x1.5 mA
Input A.C. voltage, peak to peak Vglgl'p = 160 V
Grid No.1 input power wigl = 2x0.105 W
Grid No.2 dissipation Wgz = 4.0 W
Anode input power Wia = 2x18 W
Anode dissipation W, = 2x5 W
Output power Wo = 26 W
Efficiency n = 72 %
Modulation factor 7T m = 100 %
Modulation power Wmod = 20 W

1) Per system 2) Per tube
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R.F. DOUBLE POWER TETRODE

QUICK REFERENCE DATA
C telegr. Cagz mod.
G.C.S. 1.C: A.Ss CuCuSs L.Ci AS:
A Freq. Va Wo V. W, Va Wo Va Wo
(m) (MHz) Vy | W) | (V) W) (V) W)Y (W)
5 60 600 71 600 79
1.5 200 600 90
1.2 250 750 85 750 96 600 64 600 71
0.7 430 520 66
0.6 500 500 60
C fr.mult. B mod.
A Freq. Va Wo Va Wo
(m) (MHz) V) (W) (V) (W)
6/2 50/150 500 20 600 86
400 18 450 60
4/1.3 75/225 400 12 300 37

HEATING: indirect; cathode oxide-coated

Heater voltage A 6.3 12.6 V
Heater current If = 1.8 0.9 A
Pins 5-(147) 1=

TYPICAL CHARACTERISTICS

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

Hgog) B

8.2
Mutual conductance (per system) S(I,=30mA) = 4.5 mA/V

COOLING: radiation

When the tube is used at frequencies above 150 Mc/s, it may be necessary to
direct a low-velocity air flow on the bulb and on the anode seals
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CAPACITANCES per system

Anode to all other elements except grid No.l C, = 3.2 pF
Grid No.1 to all other elements except anode Cg1 = 10.5 pF
Anode to grid No.l Cagl < 0.09 pF

Cagl -C, < 0.035 pF
See electrode arrangement for internal neutralisation by Cp and Cpe
in push-pull
Output capacitance Co = 2.1 pF

Input capacitance Ci = 6.7 pF

TEMPERATURE LIMITS (Absolute limits)

>t

Temperature of bulb and anode seals max. 250 °C
Temperature of bottom pin seals max. 180 °C
max 46
MECHANICAL DATA * 1% * Dimensions in mm
28,
Base : Septar ; *r %‘I‘ ;
L g/ T

Socket : 2422 513 00001 ; L "\&Q‘L T

Anode connector: 40623 ‘
Lo

: . IS

Net weight 160 g ol

X
g

g ’é‘

g

\

|

\

!

Y

g

0y | | B
o £

AV L
H,maxé@ 5l

Mounting position: vertical with base up or down
horizontal with anode pins in a horizontal plane

1y Max. 3 mm glass included

|
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R.F. CLASS C TELEGRAPHY
C.C.8. LIMITING VALUES (Absolute limits), continuous service

Frequency f up to 250 upto 500 MHz
Anode voltage V, = max. 750  max. 600 V
Ancde input power Wiz = max. 2x60 max. 2x50 W
Anode dissipation Wy, = max. 2x20 W
Anode current Ly = max. 2x110 mA
Grid No.2 voltage ng = max. 300 \Y%
Grid No.2 dissipation Wg2 = max. 2x3.5 W
Negative grid No.l voltage —Vgl = max. 175 v
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 k2
Heater to cathode voltage Vi = max. 100 v

C.C.S. OPERATING CONDITIONS, continuous service
two systems in push-pull

Frequency f = 200 250 430 500 MHz
Anode voltage Va = 600 750 520 500 V
Grid No.1 voltage Vgl = -80 -80 -80 = v
Grid No.l resistor Rgl = = o = 20 k2
Grid No.2 voltage ng = 250 250 250 250 V
Anode current L; = 2x100 2x80  2x100 2x100 mA
Grid No.1 current Igl = 2x2.5 2x1.5 2x2.8 2x3 mA
Grid No.2 current Ig2 = 16 L7 18 20 mA
Input A.C. voltage,

peak to peak Vglgl'p = 200 250 - = v
Grid No.2 dissipation Wgz = 4 4.25 4.5 5 W
Anode input power Wia = 2x60 2x60 2x52 2x50 W
Anode dissipation W, = 2x15 2x17.5 2x19 2x20 W
Output power Wo = 90 85 66 60 W
Efficiency n = 75 71 64 60 %
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R.F. CLASS C TELEGRAPHY (continued)
1.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f up to 250 upto 500 MHz
Anode voltage Va - max. 750 max. 600 V
Anode input power Wia = max. 2x75 max. 2x60 W
Anode dissipation w, = max. 2x22.5 W
Anode current 1, = max. 2x120 mA
Grid No.2 voltage ng = max. 300 v
Grid No.2 dissipation Wg2 = max. 2x4 w
Negative grid No.l voltage —Vgl = max. 175 \Y%
Grid No.! current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 kQ
Heater to cathode voltage Vg = max. 100 Vv

1.C.A.S. OPERATING CONDITIONS, intermittent service
two systems in push-pull

Frequency f = 250 MHz
Anode voltage Vq = 750 V
Grid No.!1 voltage Vgl = -80 V
Grid No.2 voltage ng = 250 V
Anode current Iy = 2x90 mA
Grid No.l current Igl =  2x1.7 mA
Grid No.2 current Ig2 = 14 mA
Input A.C. voltage, peak to peak Vglgl'p = 260 V
Grid No.2 dissipation Wg2 = 3.5 W
Anode input power Wia = 2x67.5 W
Anode dissipation Wa = 2x19.5 W
Output power Wo = 9% W
Efficiency n = %
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency f ____uwpto 250 upto 500 MHz
Anode voltage V, = max. 600 max. 480 V
Anode input power Wiy = max. 2x45 max. 2x33.5 W
Anode dissipation W, = max. 2x14 max. 2x14 W
Anode current Lo = max. 2x92 max. 2x92 mA
Grid No.2 voltage ) ng = Inax. 300 max. 300 V
Grid No.2 dissipation Wg2 = max. 2x3.5 max. 2x3.3 W 1)
Negative grid No.l voltage —Vgl = max. 175 max. 1738 W
Grid No.l current Igl = max. 2x%5 max. 2x5 mA2
Grid No.l circuit resistance Rg1 = max. 50 max. 50 k2 ©)
Heater to cathode voltage Vkf = max. 100 max. 100 V

C.C.S. OPERATING CONDITIONS, continuous service
two systems in push-pull

Frequency £ = 60 250 MHz
Anode voltage Vg e 600 600 V
Grid No.2 voltage ng = 250 250 V
Grid No.1 voltage Vg_l = =80 -80 V
Anode current Iy = 2x75 2x75 mA
Grid No.2 current Igz = 20 18 mA
Grid No.1 current Igl = 2x3.8 2x1.6 mA
Peak grid No.l1 A.C. voltage Vglp = 105 130 V
Grid No.2 dissipation Wg2 = 5 4.5 W
Anode input power Wia = 2x45 2x45 W
Anode dissipation Wy = 2%9:9 2x13 W
Output power Wo = 71 64 W
Efficiency n = 19 71 %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp 90 90 V
Modulation power Wmod = 45 45 W

1) Screen grid modulated via a choke. For all other modulation methods
Wg, = max. 2x2.3 W
2) Per system. When a common grid resistor is used Rgl = max. 25 kQ
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Ll SN S .. 280, mete. . 200 Mik
Anode voltage V, = max. 600 max. 480 V
Anode input power Wi, = max. 2x50 max. 2x40 W
Anode dissipation Wa = max. 2x15 max. 2x15 W
Anode current 1a = max. 2x100 max. 2x100 mA
Grid No.2 voltage ng = max. 300 max. 300 V
Grid No.2 dissipation Wg2 = max. 2x4 max. x4 W 1)
Negative grid No.l voltage —Vgl = max. 175 max. 175V
Grid No.l current Igl = max. 2x5 max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 max. 50 k@ 2)
Heater to cathode voltage Vkf = max. 100 max. 100 VvV

I.C.A.S. OPERATING CONDITIONS, intermittent service;
two systems in push-pull

Frequency f N 60 250 MHz
Anode voltage Va = 600 600 V
Grid No.2 voltage ng = 250 250 'V
Grid No.l1 voltage Vgl = -80 -80 V
Anode current Ia = 2x83 2x83 mA
Grid No.2 current Ig, = 16 16 mA
Grid No.1 current Igl = 2x4 2x1.7 mA
Peak grid No.l1 A.C. voltage Vglp = 105 130 'V
Grid No.2 dissipation Wg2 = 4 4 W
Anode input power Wia = 2x50 2x50 W
Anode dissipation Wy = 2x10.5 2x14.5 W
Output power W, = 79 71 W
Efficiency n = 79 71. %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp = 90 90 V
Modulation power Wmod = 50 50 W

l) Screen grid modulated via a choke. For all other modulation methods
Wg2 = max. 2x2.6 W
2) per system. When a common grid resistor is used Rgl = max. 25 kQ
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R.F. CLASS C FREQUENCY TRIPLER
LIMITING VALUES (Absolute limits)

Frequency f up to 250 upto 500 MHz
Anode voltage V, = max. 750  max. 600 V
Anode input power Wiz = max. 2x60 max. 2x50 W
Anode dissipation W, = max. 2x20 w
Anode current Iy = max. 2x110 mA
Grid No.2 voltage ng = max. 300 v
Grid No.2 dissipation Wg2 = max. 2x3:5 W
Negative grid No.l voltage _Vgl = max. 173 Vv
Grid No.1 current Igl = max. 2X5 mA
Grid No.! circuit resistance Rgl = max. 50 k2
Heater to cathode voltage Vkf = max. 100 v

OPERATING CONDITIONS two systems in push-pull
Wavelength

A = 6/2 6/2 4/1.3 m
Anode voltage Va = 500 400 400 V
Grid No.2 voltage ng = 250 250 250 'V
Grid No.1 voltage Vgl = =150 -150 -150 V
Anode current Ia = 2x60 2x73 2x65 mA
Grid No.2 current Ig2 = 10 16 20 mA
Grid No.l current Igl = 2x3 2%x2:9 2x1.5 mA
Input A.C. voltage, peak to peak Vglgl'p 360 360 360 V
Grid No.l input power Wigl = 2x0.6 2x0.5 2x0.3 W
Grid No.2 dissipation Wgz = 2.5 4 5 W
Anode input power Wia = 2x30 2x29 2x26 W
Anode dissipation W, = 2x%20 2x20 2%x20 W
Output power W, = 20 18 12 W
Efficiency n = 33 31 23 %
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A.F. CLASS B AMPLIFIER AND MODULATOR without grid current
LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 600 V
Anode input power Wiqa = max. 2x60 W
Anode dissipation W, = max. 2x20 W
Anode current i = max. 2x110 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 2x3.5 W
Grid No.l circuit resistance Rgl = max. 50 k@
Heater to cathode voltage Vkf = max. 100 VvV

OPERATING .CONDITIONS;; two systems in push-pull

Va = 600 450 300 A%
Vg, Ly = -27.5 -27.5 -26 v
ng B 250 250 250 v
Raa' = 125 10 6.5 k2
7 v - 33 55 g 7
V g181'p 0 35 0 95 0 52 V
I, = 2x20 2x62 2x20 2x58 2x20 2x56 mA
Igz = 0.9 23 1.4 27 2.2 28 mA
Wgz = 0.2 5.8 0.4 67 0.6 7.0 W
Wia = 212, 2x37 2x9.0 2x26 2x6.0 2x16.8 W
Wy = 2x12 2x12 2x9.0 2%8.5 2x6.0 2x5.6 W
Wo = 0 50 0 35 0 22.5 W
deot = = 2.4 - 3.l = 2.9 %
n = - 675 - 67.5 - 67 %

1y Individual adjustment of the grid bias of each system is recommended
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A.F. CLASS B AMPLIFIER AND MODULATOR with grid current
LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 600 VvV
Anode input power W, = max. 2x60 W
Anode dissipation Wy = max. 2x20 W
Anode current I = max. 2x110 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 2x3.5 W
Grid No.l current Igl =  max. 2x5 mA
Grid No.l circuit resistance Rgl =  max. 50 k2
Heater to cathode voltage Vkf = max. 100 V

OPERATING CONDITIONS, two systems in push-pull

Va = 600 450 300 v
Vg, 1 = ~25 -25 -25

ng = 250 250 250 A%
Raal = 8.0 6.0 4.0 kQ
Vglgl'p 0 78 0 76 0 75V
P, = 2x25 2x100 2x25 2x97 2x25 2x94 mA
Igrl = 0 2x2.6 0 2x2.6 0 2x2.6 mA
Ig2 = 1:2 26 19 28 218 28 mA
Wigl = 0 2x0.1 0 2x0.1 0 2x0.1 W
Wgz = 0.3 6.5 0:5 7+0 Qs 7.0 W
Wia = 2x15  2x60 2x11.2  2x43.5 2x7.5  2x28.2 W
W, = 2x15 2x17 2x11.2 2x18.:9 2x7.5 2x9.7 W
\US = 0 86 0 60 0 37 W
deot = - 5 - 5 - 5 %
n - - 7145 - 69 - 65.5 %

1y Individual adjustment of the grid bias of each system is recommended

September 1969 l | I | 9
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MAINTENANCE TYPE -— TAWI12/20

R.F. POWER TRIODE

QUICK REFERENCE DATA
1
N Frequ. C telegr. B teleph. C an. mod. B mod. 1)
(m) | (MHz) Va | Wo | Va | W, v, W, v, W,
(kV) | (kW) (kV) | (kW) (kV) (kW) (kV) (kW)
>11 <28 12 22 12 5 10 9,5 12 42
10 18 10 16

HEATING : direct; tungsten filament

Filament voltage Vs 21,9 ¥V
Filament current If 80 A
Filament starting current If max. 160 A
Cold filament resistance R¢o 22,4 mQ

Each tube is marked with the value of the filament voltage at which the saturation
current has a value of 11 A.

TYPICAL CHARACTERISTICS

Transconductance S 10 mA/V
Amplification factor 1 38
Saturation current Igar 11 A
CAPACITANCES

Filament to anode Cta 1,4 pF
Grid to filament Cgf 23,5 pF
Grid to anode Cga 25 pF
COOLING water

It is necessary to direct a low-velocity air flow to the grid seals at frequencies
higher than 20 MHz.

1) Two tubes.

Cantambar 107 | ‘



TAWI12/20

Rate of flow 9min 20 1/min
Pressure drop Pi 50 kPa
MECHANICAL DATA Dimensions in mm
Accessories

Grid connector type 40664

Filament connector with cable (2 required) type 40662

Water jacket ( net mass 4,3 kg) type K707

O-ring code 3322026 83802

Mounting position : exactly vertical with anode down
Net mass : 3,6 kg

(8x)M5

Lift min. 395

*100 kPa = 1 at.

Lenrtemhber 1075



TAWI12/20

LIMITING VALUES (Absolute max. rating system)
Anode voltage

Anode dissipation

Grid dissipation

Grid circuit resistaace

Rate of flow (Wa = 18 kW)

Outlet temperature of cooling water

Temperature rise of cooling water

Temperature of bulb and seals

OPERATING CONDITIONS R.F. CLASS C

Wavelength A
Anode voltage Va
Grid voltage Vg
Anode current Iy
Grid current Ig
Peak grid a.c. voltage Vgp
Grid input power Wig
Anode input power Wia
Anode dissipation W,
Output power Wo
Efficiency na
Modulation depth m
Modulation power Winod

V, max. 12 kv
W, max. 18 kW
Wg max. 500 W
R, max. 200 k@

q min 20 1/min
tp max. 60 °C
to = f; max 1 "¢
t  max. 150 °C

Telegraphy mf&fiiion

>11 >11 i
i 10 10 kV
-600 =500 -900 V
- %9 L4 A
0,4 0,42 0,5 &
1800 1600 2100 V
720 670 1050 W
32,4 27 ol &
e 9 4,5 kW
i - 9,5 kW
= 67 68 %
100 %
7 kW

September 1975 ] ,






5866 TB2.5/7300

R.F. POWER TRIODE

QUICK REFERENCE DATA

2 Preg. C telegr. C osc. B teleph. Cq mod.
(m) (Mc/s) Va Wo Va W, Va Wo Va Wo
V) | W) vV | W] V) | W vy | W)
4 75 2500 | 390 2500 65 2000 | 204
2000 295 2000 64 1500 153
1500 210 1500 59 1000 95
1000 126

2 150 2500 | 376

2000 282

1.5 200 2000 198

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 6.3V
Filament current Ig = B.4 A
CAPACITANCES
Anode to all other elements except grid Cq = 0.1 pF
Grid to all other elements except anode Cg = 4.3 pF
Anode to grid Cag = 5.2 pF

TYPICAL CHARACTERISTICS
Amplification factor M = 25

Mutual conductance S(I;=44 mA) = 2.8 mA/V

COOLING : radiation/low-velocity air flow

It is necessary to direct a low-velocity air flow to the bottom and the top seal if
the tube is used at or near the limiting values at frequencies above 50 Mc/s.

722 3779
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TB2.5/300

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2500 V
Anode dissipation W, = max. 135 W Ly
Grid dissipation Wg = max. 16 W
Grid circuit resistance with fixed grid bias Rg = max. 0.1 M2
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ
Cathode current Iy, = max. 250 mA
Peak cathode current kp 7 max. 1.6 A

Temperature of anode seal

Bottom temperature

MECHANICAL DATA

Base : giant 5p
Anode connector 1 40624
Socket 12422 512 01001

Socket with grounded
grid connections: 40213/01

Net weight : 110 g

= max. 220 °¢

= max. 180 °C

Dimensions in mm

4475 max 188

Mounting position: vertical with base up or down

1) Anode red hot, temperature = 850 °C

7Z2 8626

(6]



TB2.5/300

OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY

Wavelength A = 4 4
Anode voltage Vg = 2500 2000 15
Grid voltage Vg = =200 =150 =1
Anode current Iy = 205 205 2
Grid current Ig = 40 40
Peak grid A.C. voltage 'v'gp = 390 340 3
Grid input power Wig = 14 13
Anode input power Wia = 512 410 3
Anode dissipation W, = 122 115
Output power W, = 390 295 2
Efficiency n = 76 72

OPERATING CONDITIONS R.F. CLASS B TELEPHONY

10
68

1000 VvV

260
10
205

126

v
W
W

79 W
W

61.5 %

Wavelength A = 4 4 4 m
Amnode voltage Vg = 2500 2000 1500 Vv
Grid voltage Vg = -87 -67 -45
Anode current I, = 77 97 120 mA
Peak grid A.C. voltage Vgp = 100 100 100V
Anode input power Wia = 193 194 180 W
Anode dissipation Wy, = 128 130 121 W
Output power Wy = 65 64 39 W
Efficiency n = 34 33 38 %
Modulation depth m = 100 w00 100 %
Grid current Ig = 20 28 52 mA
Grid input power Wig = 3.6 8l 9.4 W
7Z2 3781
September 1967 ” || 3



TB2.5/300

OPERATING CONDITIONS R.F. CLASS C ANODE MODULATION; two tubes

Wavelength A = 4 4 4 m
Anode voltage Va = 2000 1500 1000 V
Grid voltage Vg = 295 -180 =130 V
Anode current L, = 2585 299 255 mA
Grid current Ig = 80 80 80 mA
Peak grid A.C. voltage Vgp = 415 370 320 V
Grid input power Wig = 30 27 23 W
Anode input power Wia = 510 382 255 W
Anode dissipation W, = 102 76 65 W
Output power Ws. = 408 306 190 W
Efficiency n = 80 80 74.5 %
Modulation depth m = 100 0o 100 %
Modulation power Wmod = 255 191 126 W

OPERATING CONDITIONS AS R.F. CLASS C OSCILLATOR; two tubes

Wavelength A = 2 2 1.5 m
Anode voltage Va = 2500 2000 2000 V
Anode current I, = 410 410 346 mA
Grid current Ig = 80 80 80 mA
Grid resistor Rg = 2500 1875 1875 Q@
Anode input power Wia = 1025 820 692 W
Anode dissipation W, = 245 230 270 W
Grid input power Wig = 28 26 26 W
Output power W, = 752 564 396 W
Efficiency i = 73 69 57 %
772 3782




TB2.5/300

OPERATING CONDITIONS AS R.F. CLASS C OSCILLATOR for high frequency
heating and diathermy generators

A. With anode voltage from single-phase full-wave rectifier without filter

Wavelength A = 7.3 m
Anode voltage vV, = 2000 V 1)
Anode current I, = 170 mA
Grid current . Ig = 34 mA
Grid resistor Rg = 3750 @
Anode input power Wia = 420 W
Anode dissipation Wa = 120 W
Grid input power Wig = 10 W
Output power W, = 290 W
Efficiency n = 69 %

B. With anode and grid alternating voltage. Phase-shift of 180° between Va
and V

Wavelengfh A = 7.3 m
Anode voltage Vg, = 2500 Vgwms
Anode current Iy = 90 mA
Grid current Ig = 20 mA
Grid resistor Rg = 1700 @
Grid voltage Vg = 85 VRMS
Anode input power Wia = 255 W
Anode dissipation W, = 85 W
Output power W, = 170 W
Efficiency n = 67 %

1) Mean value 722 3783

September 1967 | I | r 5



TB2.5/300

OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY
grounded grid, two tubes

Wavelength = 3 3 3 3 m
Anode voltage Vg = 2500 2000 1500 1000 V
Grid voltage Vg = -200 =150 -110 -80 V
Anode current Iy = 410 410 410 410 mA
Grid current Ig = 80 80 80 80 mA
Peak grid A.C. voltage Vgp = 390 340 300 260 V
Grid input power Wig = 158 136 118 100 W
Anode input power Wia = 1025 820 615 410 W
Anode dissipation W, = 245 230 195 138 W
Output power Wy = 780+130  590+110 420496  252+80 wl)
Efficiency n = 76 72 68 61.5 %2)

1y Power transferred from driving stage included

2) Pure tube efficiency 7722 3784




TB2.5/300

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

Anode voltage
Anode dissipation
Grid dissipation
Cathode current

Peak cathode current

OPERATING CONDITIONS, two tubes

Anode voltage

Grid voltage

Load resistance

Peak grid to grid voltage
Anode current

Grid current

Grid input power

Anode input power
Anode dissipation

Output power

Total harmonic distortion

Efficiency

Anode voltage
Grid voltage

Load resistance

Peak grid to grid voltage
Anode current

Grid current

Grid input power

Anode input power

Anode dissipation

Output power

Total harmonic distortion

Efficiency

Va
7
Ve
R ad~

Vegp

deot

Va max. 2500 V
W, max. 135 W
Wg max. 16 W
I max. 250 mA
Ikp max. 1.6 A
2500 2000 Vv
-86 -65 Y
18.2 12.0 k2
0 412 0 394 VvV
2x30  2x178 2x30  2x208 mA
0 2x42 0 2x42 mA
0 2x7.8 0 2x7.3 W
2x75  2x445 2x60  2x416 W
2%75 2x95 2x60  2x101 W
0 700 0 630 W
= 5.0 - 3.7 %
~ 78.5 - 76 %
1500 1000 A%
-46 =23 \Y
8.5 5.0 k2
0 340 0 295 V
2x30  2x210 2x30  2x210 mA
0 2x40 0 2x40 mA
J 2x6.1 0 2x5.4 W
2x45  2x315 2x30  2x210 W
2x45 2x90 2x30 2x73 W
0 450 0 274 W
= 2.9 - 2:2 %
- 7145 - 65 %
7Z2 3785
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7986 TB2.5/400

R.F. POWER TRIODE

QUICK REFERENCE DATA
grounded
C telegr. : B teleph. Ca mod.
by Freq. grid P "
G [Me/e) Va Wo Va Wo Va Wo Va Wo
V) W) W) W) W) W) %) W)
2 150 2500 390 2500 65
2000 295 2000 64 2000 | 205
1500 210 1500 59 1500 154
1000 126 1000 96
3 100 2500 | 910
2000 | 700
1500 516
1000 | 332
C osc. industrial B mod.
two tubes
Va m Wo Vaas| W Va Wo
) W | V| W ()] W)
6 50 2000 290 | 2500 | 170 2500 | 700
1000 | 274
HEATING: direct; filament thoriated tungsten
Filament voltage Vi = 6.3 V
Filament current Ig = 5.8 A
CAPACITANCES
Anode to all other elements except grid Cq = 0.1 pF
Grid to all other elements except anode Cg = 4.9 pF
Anode to grid Cag = 5.0 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 2500 V
Anode current Iy = 60 mA
Amplification factor u = 25
Mutual conductance S = 2.8 mA/V
772 3440
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TB2.5/400

TEMPERATURE LIMITS (Absolute limits)
Temperature of anode seal = max. 220 °C
Bottom temperature = max. 180 ©C

It is recommended to direct a low-velocity air flow on bottom and top seal if the
tube is used at or near the limiting values at frequencies above 50 Mc/s

MECHANICAL DATA max 62 Dimensions in mm
Base : giant 5p ';sy" ‘
—= Socket . 2422 512 01001 B
Anode connector: 40624 ‘
Net weight : 125 g
|
Pl
g S x
3) e g
Internal screen
g g w! |
¥\ ‘,q;.%
4.75— ks}
] 5 : - .
f f &

Mounting position: vertical with base up or down

COOLING: radiation/low-velocity air flow




TB2.5/400

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

Frequency £ upto 150 Mc/s
Anode voltage V, = max. 3000 V
Anode current L, = max. 255 mA
Anode dissipation W, = max. 150 W
Anode input power Wi, = max. 512 W
Negative grid voltage ’ —Vg = max. 300 V
Grid current Ig =  max. 45 mA
Grid circuit resistance with fixed grid bias Rg = max. 0.1 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ

OPERATING CONDITIONS

Frequency f = 150 150 150 150 Mc/s
Anode voltage vV, = 2500 2000 1500 10600 VvV
Grid voltage Vg = =200 -150 -110 -80 V
Anode current Iy = 205 205 205 205 mA
Grid current Le = 40 40 -~ 40 40 mA
Peak grid A.C. voltage \;;ép = 390 340 300 260V
Grid input power - Wi ® 14 13 11 10 W
Anode input power Wia = 512 410 308 206 W
Anode dissipation W, = 122 115 98 79 W
Output power Wo = 390 295 210 126 W
Efficiency n = 76 72 68 61.5 %
772 3442
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TB2.5/400

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

Frequency f upto 150 Mc/s
Anode voltage 777V, = max. 3000 V
Anode current Lz = max. 170 mA
Anode dissipation W, = max 150 W
Anode input power Wi, = max 200 W
Grid current Ig = max. 55 mA
Grid circuit resistance with fixed grid bias Rg = max. 0.1 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ
OPERATING CONDITIONS

Frequency f = 150 150 150 Mc/s
Anode voltage Vo = 2500 2000 1500 V
Grid voltage Vg = -87 -67 -45 V
Anode current Iy = 77 97 120 mA
Peak grid A.C. voltage Vgp = 100 100 100 V
Anode input power Wia = 193 194 180 W
Anode dissipation W, = 128 130 121 W
Output power Wy = 65 64 59 W
Efficiency n = 34 33 33 %
Modulation factor m = 100 00 100 %
Grid current Ig = 20 28 52 mA
Grid input power Wig = 3.6 5.1 9.4 W

772 3443




TB2.5/400

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

Frequency f upto 150 Mc/s
Anode voltage 7 Va = max. 2400 V
Anode current I = max. 170 mA
Anode dissipation W, = max. 100 W
Anode input power Wia = max. 340 W
Negative grid voltage Vg = max. 300 V
Grid current Ig = max. 45 mA
Grid circuit resistance with fixed grid bias Rg = max. 0.1 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 M2

OPERATING CONDITIONS

Frequency f = 150 150 150 Mc/s
Anode voltage Va = 2000 1500 1000 V
Grid voltage Vg = =225 -180 -130 V
Anode current I, = 128 128 128 mA
Grid current Ig = 40 40 40 mA
Peak grid A.C. voltage Vgp = 415 370 320 V
Grid input power Wig = iks 14 12 W
Anode input power Wia = 256 192 128 W
Anode dissipation W, e 51 38 32 W
Output power W, = 205 154 9% W
Efficiency n = 80 80 75 %
Modulation factor m - 100 w0 100 %
Modulation power Wmod = 128 96 64 W
772 3444
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TB2.5/400

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

Frequency i upto 150 Mc/s
Anode voltage T V, = max. 3000 V
Anode current Ia = max. 205 mA
Anode dissipation W, = max. 150 W
Anode input power Wi, = max. 512 W
Negative grid voltage —Vg = max. 300 V
Grid current Ig =  max. 45 mA
Grid circuit resistance with fixed grid bias Rg = max. 0.1 M2
Grid circuit resistance with automatic grid bias Ry = max. 0.2 MQ

OPERATING CONDITIONS, two tubes

202.be/cjj.

o
10
+0

Frequency f = 100 100 100 100 Mc/s
Anode voltage Vg = 2500 2000 1500 1000 V
Grid voltage Vo = -200 -150 -110 -80 V
Anode current I, = 410 410 410 410 ma
Grid current Ig = 80 80 80 80 mA
Peak grid A.C. voltage Vgp = 390 340 300 260 V
Grid input power Wig = 158 136 118 100 W
Anode input power Wiq = 1025 820 615 410 W
Anode dissipation W, = 245 230 195 158 W
Output power Wo = 780+130  590+110 420496  252+80 W Ly
Efficiency n = 76 72 68 61.5 % 2)
T) Power transferred from driving stage included

2) pure tube efficiency 772 3445




TB2.5/400

R.F. CLASS C OSCILLATOR for high-frequency heating and diathermy gener-
ators, with anode voltage from single-phase full-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f upto 150 Mc/s
Anode voltage  Vp = max. 2700 V 1)
Anode current Iy = max. 180 mA
Anode dissipation W, = max. 150 W
Anode input power Wi, = max 512 W
Negative grid voltage —Vg = max. 300 V
Grid current Ig = max. 40 mA
Grid circuit resistance with fixed grid bias R = max. 0.1 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ
OPERATING CONDITIONS

Frequency f = 50 Mc/s
Anode voltage v, = 2000 v 1
Anode current Ly = 170 mA
Grid current Ig = 34 mA
Grid resistor Rg = 3750 Q
Anode input power Wia = 420 W
Anode dissipation w, = 120 V"
Grid input power Wig = 10 w
QOutput power Wy = 290 w
Efficiency n = 69 %

1y Mean value 722 3446

~l
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TB2.5/400

R.F. CLASS C OSCILLATOR for industrial use with self-rectification. Phase
shift of 1800 between V4 and Vg

LIMITING VALUES (Absolute limits)

Frequency f upto 150 Mc/s
Anode voltage V. = max. 2825 Vgpys
Anode current Iy = max. 110 mA
Anode dissipation W, = max. 150 W
Anode input power Wip = max. 340 W
Negative grid voltage —Vg = max. 300 V
Grid current Ig = max. 35 mA
Grid circuit resistance with fixed grid bias Rg = max. 0.1 M@
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ

OPERATING CONDITIONS

Frequency f = 50 Mc/s
Anode voltage Vg & 2500 VRMS
Anode current I, = 90 mA
Grid current Ig = 20 mA
Grid resistor Rg = 1700 Q
Grid voltage Vg = 85 VRMS
Anode input power Wia = 255 W
Anode dissipation Wy = 85 W
Output power Wo = 170 AW
Efficiency n = 67 %

772 3447




TB2.5/400

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

Anode voltage Va
Anode current I,
Anode dissipation Wa
Anode input power Wia
Grid current Ig
OPERATING CONDITIONS, two tubes
Anode voltage Vg, = 2500
Grid voltage Vg N -86
Load resistance Raa. ~ 1842
—_—
Peak grid to grid voltage Vggp 0 412
Anode current’ Iy = 2x30 2x178
Grid current Ig = 0 2x42
Grid input power Wig = 0 2x7.8
Anode input power Wi, = 2x75 2x445
Anode dissipation Wy = 2x75 2x95
Output power Wo = 0 700
Total harmonic distortion dtot = - 5.0
Efficiency n = - 78.5

max. 3000 V
max. 210 mA

max. 150 W

max. 512 W
max. 45 mA

1000 A%

-23 \
5.0 kQ

0 295V
2x30 2x210 mA
0 2x40 mA

0 2x5.4 W

2x30  2x210 W

2x30 2x73 W

0 274 W

- 2.2 %

- 65 %
772 3448
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5867 TB 3/750

R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr. c g‘rounde.g C osc. B mod.
Freq. gl
(Mc/s) Va W, Va Wol) Va Wo 1) Va Wol)
(kV) W) | (kV) W) | V) (W) (kV) (W)
100 4 1200 4 2320 4 1550
3 840 3 1936 3 1626 3 1360
25 750 25 1747 2.5 1140
2 585 2 1374
TaiB 425 1.5 1040
C oscillator, industrial
Breq. Fa'a¥ O
(Mc/s) Vg W, Ya \US
(kV) W) | V) (W)
50 3.5 1100 4 630
2:25 685 3 415

HEATING: direct, parallel supply; filament thoriated tungsten

Filament voltage Vi = 5 tlg%
Filament current I = 14.1 A
CAPACITANCES
Anode to all other elements except grid Cq = 0.16 pF
Grid to all other elements except anode Cg = 6.3 pF
Anode to grid Cag = 5.0 pF
TYPICAL CHARACTERISTICS
Anode voltage Ng = 3 kV
Anode current Iy = 90 mA
Mutual conductance S - = 5 mA/V
Amplification factor u = 25

l) Two tubes

September 1969 I l | |
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TB 3/750

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature ) thylp = max. 350 e
Anode seal temperature ta = max. 220 °C
Pin temperature tpin = max. 180 E 6!
COOLING

In cases where the maximum permissible temperatures arelikely to be exceeded,
as would normally be the case at frequencies above 30 Mc/s with full ratings, a
low-velocity air flow has to be directed onto the anode seal and the bottom of the
envelope. The cooling will be facilitated by the use of a blower and a glass chim-
ney type 40666

MECHANICAL DATA Dimensions in mm
Socket © 2422 512 01001 Base : Giant 3p.
Anode connector (clip) : 40624 Net weight : 190 g
Chimney ;40666
max 873 =
2.6
of A
f
1}
il
| 1
|
i
© it
+| Ii
N I
N I
i
I
i
i
=57t

i
W

g max 628 Mounting suggestion of
tube with shimney

Mounting position: vertical with base up or down

In order to prevent overheating of the grid pins by high-frequency current it is
recommended to include the three grid socket connections in the circuit
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R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency f upto 100 Mc/s
Anode voltage V, = max. 4 kV
Anode input power Wip = max. 1550 W
Anode dissipation W, = max. 350 W
Negative grid voltage —Vg = max. 300 V
Grid dissipation Wg = max. 40 W
Grid circuit resistance Rg = max. 100 k2
Cathode gurrent Ik = max. 500 mA

OPERATING CONDITIONS

Frequency f = 100 100 100 100 100 " Mc/s
Anode voltage v, = 4 3 2.5 2 1.5 kv
Grid voltage Vg = =350 -250 -200 -150 -120 ¥V
Peak grid A.C. voltage Vgp = 535 430 380 320 295 'V
Anode current Ly = 380 363 400 400 400 mA
Grid current Ig = 80 69 69 30 80 'mA
Driving power War = 40 27 © 23.5 23 21,3 W
Anode input power Wia = 1520 1090 1000 800 600, W
Anode dissipation W, = 320 250 250 215 175 W
Output power Wo = 1200 840 750 585 425 W
Efficiency n = 79 77 75 73 71 %
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R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY  (continued)
OPERATING CONDITIONS, grounded grid, two tubes

Vg T
753
m < 9 o
Frequency f = 100 100 100 100 Mc/s
Anode voltage NV, = 3 235 2 1.5 kV
Grid voltage Vg = -250 -200 -150 -120 V
Peak grid
A.C. voltage Vgp = 430 380 320 295 'V
Anode current I, = 726 800 800 800 mA
Grid current Ig = 138 138 160 160 mA
Driving power Wdr = 310 294 250 233 W
Anode input power Wi, = 2180 2000 1600 1200 W
Anode dissipation W, = 500 500 430 350 W
Output power W, = 1680+256  1500+247 11704204 850+190 W 1)
Efficiency n = 77 75 73 71 %

ly Power transferred from driving stage included
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R.F. CLASS C OSCILLATOR
LIMITING VALUES (Absolute limits)

s N——— . — LA IR
;\node voltage Va- = -ma.x. ) 4 kV
Anode input power Wiz = max. 1550 W
Anode dissipation w, = max. 350 \
Negative grid voltage —Vg = max. 500 \Y
Grid dissipation Wg = max. 40 W
Grid circuit resistance Rg = max. 100 k2
Cathode current Ix = max. 500 mA

OPERATING CONDITIONS, two tubes

Frequency f = 100 100 Mc/s
Anode voltage Vg = 4 3 kV
Anode current L. = 760 726 mA
Grid current Ig = 160 138 mA
Grid resistor Rg = 2200 1800 €
Driving power War = 80 54 W
Anode input power Wia = 3040 2180 W
Anode dissipation W, = 640 500 W
Output power Wo = 2320 1626 W
Efficiency n = 77 75 %
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
single-phase full-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f upto 50 upto 100 upto 150 Mc/s
Anode voltage V= max. 3.8 max.2.7 max. 1.8 KV
Anode input power Wigq = max. 1500 max. 975 max. 656 W
Ancde dissipation W, = max. 350 max.350 max.350 W
Negative grid voltage —‘Vg = max. 500 max. 500 max. 300 V
Grid dissipation Wg = max. 40 max. 40 max. 40 W
Grid circuit resistance Rg = max. 100 max. 100 max. 100 K2
Cathode current I, = max. 450 max.4350 max. 450 mA
OPERATING CONDITIONS

Frequency i = 50 50 Mc/s
Anode voltage Via = 3.5 2.25 kV
Anode current L, = 325 340 mA
Grid current Ig = 65 60 mA
Grid resistor Rg = 4500 3330 @
Anode input power Wiqa = 1400 935 W
Anode dissipation Wy, = 300 250 W
Output power W, = 1100 685 W
Efficiency n = 78 73 %
Output power in the load Wj = 900 560 W
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith self rectification,
180 phase shift between Vg and Vg

LIMITING VALUES (Absolute limits)

Frequency f upto 50 upto 100 upto 130 Mc/s
-;';1;1—s_fc—)1nr-n-e—1: _V';)-l{age; ------ \-/ t-r = max. 4.5 max. 3.5 max. 2.25 kVRwMS
Anode input power Wiz = max. 900 max. 730 max. 500 W
Anode dissipation W, = max. 350 max. 350 max. 350 W
Negative grid voltage —Vg = max. 500 max. 500 max. 500 V

Grid dissipation Wg = max. 40 max. 40 max. 40 W
Grid circuit resistance Rg = max. 100 max. 100 max. 100 k&
Cathode current Iy = max. 285 max. 285 max. 285 mA

OPERATING CONDITIONS

Frequency f = 50 50 Mc/s
Transformer voltage Vir = 4 3 kVRMS
Anode current 1, = 190 180 mA
Driving voltage Vg = 280 110 VRMS
Grid current ' I,y = 35 32 mA
Grid resistor Rg = 5500 3060 @
Anode input power Wig = 840 600 W
Anode dissipation W, = 210 185 W
Output power W, = 630 415 W
Efficiency n = 75 9 %
Output power in the load WL) = 3515 350 W
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AF. CLASS B AMPLIFIER AND MODULATOR two tubes in push-pull
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 4 kV
Anode input power Wiz = max. 1550 W
Anode dissipation W, = max. 350 W
Negative grid voltage -Vg = max. 500 V
Grid dissipation Wg = max. 40 W
Grid circuit resistance Rg = max. 100 k2
Cathode current Iy = max. 500 mA

OPERATING CONDITIONS

Vi = 4 3 2.5 KV
Vg = -135 -102 -77.5 vl)
Raan, = 20 14.5 12 k2
Vggp 0 485 0 475 0 400 V
1 = 2x88  2x270 2x60  2x290 2x90  2x300 mA
Ig = 0 2x30 0 2x60 0 2x55 mA
War = 0 2x7 0 2x13 0 2x10 W
Wia = 2x350 2x1080 2x180  2x870 2x225  2x750 W
W, = 2x350  2x305 2x180  2x190 2x225  2x180 W
W, = 0 1550 0 1360 0 1140 W
dtot = - < 2.5 = &2 2:5 = < 245 %
n = - 717 - 78.1 - 76 %

l) To be adjusted for zero signal anode current
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5868 TB4/1250

R.F. POWER TRIODE

QUICK REFERENCE DATA
round
C telegr. gi?;n od Ca mod. B mod. 2)
A Freq. g
m) | Me/s) | Vo | Wo | vy [ Wb | vy | W, Va | W,
V) | W | V) | W) V) | (W) V) | (W)
3 100 4000 | 1690 [ 4000 | 1930 | 3000 | 1050 4000 | 2290
3500 | 1430 | 3500 | 1650 3500 | 2440
3000 | 1175 | 3000 | 1375 3000 | 2310
2500 950 | 2500 | 1120 2500 | 2000
HEATING: direct; filament thoriated tungsten
Filament voltage Vg = 10 V
Filament current I = 9.9 A
CAPACITANCES
Anode to all other elements except grid ¢, = 0.17 pF
Grid to all other elements except anode Cy = 8.0 pF
Anode to grid Cag = 7.0 pF
TYPICAL CHARACTERISTICS
Amplification factor U = 28

Mutual conductance

wn

(I =125 mA) = 4.5 mA/V

TEMPERATURE LIMITS (Absolute limits)
Temperature of anode seal = max. 220 °C
Temperature of bottom pin seals - max. 180 °C

Bulb temperature max. 250 °C

i

L) Power transferred from driving stage included
2) Two tubes
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COOCLING
In general cooling of the tube is not necessary at normal ambient temperature
at frequencies below 50 Mc/s.

When the tube is used at or near the limiting values at frequencies above
50 Mc/s, it will be necessary to direct a low-velocity air flow on the anode seal

and the bottom of the envelope.

MECHANICAL DATA Dimensions in mm

Socket : 2422512 00001
i max 118 |
Anode connector: 40626 | 954 ﬁ
3 T
Net weight : 420 g g | ?

Mounting position: vertical with base up or down
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

2L A f BP0 TOD Moo
Anode voltage Vg = max. 4000 V
Anode dissipation Wg = max. 450 W
Grid dissipation Wy = max. 50 W
Grid current lg = max. 115 mA
Cathode current Ix, = max. 650 mA

OPERATING CONDITIONS (controlled)

Wavelength A = 3 3 3 3 m
Anode voltage V, = 4000 3500 3000 2500 V
Grid voltage Vg = =350 -300 -250 -200 V
Anode current I, = 535 535 535 535 mA
Grid current Ig = 115 115 115 115 mA
Peak grid A.C. voltage Vgp = 580 520 460 405 V
Grid input power Wig = 60 54 48 42 W
Anode input power Wiz = 2140 1880 1600 1340 W
Anode dissipation W, = 430 450 425 390 W
Output power Wo = 1690 1430 1Y75 950 W
Efficiency n = 79 76 73.5 71 %
OPERATING CONDITIONS (self excited)

Wavelength A = 3 3 3 3 m
Anode voltage Vg = 4000 3500 3000 2500 V
Grid resistor Rg = 3000 2600 2200 1800 €
Anode current Iy = 535 535 335 535 mA
Grid current Ig = 115 115 115 115 mA
Peak grid A.C. voltage Vgp = 580 520 460 405 V
Grid input power Wig = 60 54 48 42 W
Anode input power Wia = 2140 1880 1600 1340 W
Anode dissipation Wy = 450 450 425 390 W
Output power W, = 1630 1376 1127 908 W
Efficiency n = 76.5 73 70.5 67.5 %
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OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY (continued)
Grounded grid circuit, two tubes

20.2.c/ge)

E N

Wavelength A = 3 3 3 3 m
Anode voltage V, *= 4000 3500 3000 2500 V
Grid voltage Vg = -350 -300 -250 -200 V
Anode current L, = 2x535 2x535 2x535 2x535 mA
Grid current Ig = 2x115 2x115 2x115 2x115 mA
Peak grid voltage Vgp = 580 520 460 405 V
Grid input power Wig = 2x320 2x274 2x248 2x212 W
Anode input power W;, = 2x2140 2x1880 2x1600 2x1340 W
Anode dissipation W, = 2x450 2x450 2x425 2x390 W
Output power W, = 3380+520 2860+440  2350+400  1900+340 wl)
Efficiency n = 79 76 73.5 71 %2)

Ly Power transferred from driving stage included

2) Pure tube efficiency
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R.F. CLASS C ANODE MODULATION
LIMITING VALUES (Absolute limits)

Frequency f upto 100 Mc/s
Anode voltage Va - max. 3000 V
Anode dissipation W, = max. 300 W
Grid dissipation Wg =  max. 50 W
Grid current Ig = max. 115 mA
Cathode current Ix = max. 550 mA
OPERATING CONDITIONS

Wavelength A = 3 m
Anode voltage Va = 3000 Vv
Grid voltage Vg = =375 A%
Anode current I, = 450 mA
Crid current Ig = 85 mA
Peak grid A.C. voltage Vgp = 580 A%
Grid input power Wig = 42 w
Anode input power Wia = 1350 w
Anode dissipation W, = 300 w
Output power W, = 1050 w
Efficiency n = 78 %
Modulation factor m = 100 %
Modulation power Wmod = 675 w
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AF. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 4000
Anode dissipation W, = max. 430
Grid dissipation Wg = max. 50
Cathode current I, = max. 700
Peak cathode current Iy, = max. S
Grid current Ig = max. 130
Grid circuit resistance Rg = max. 50
OPERATING CONDITIONS, two tubes

Anode voltage Vg = 4000 3500

Grid voltage Vg = =135 -114

Load resistance Rga = 14.5 10.2

Peak grid to grid voltage Vggp = 0 566 0 563
Anode current Iy = 2x70 2x368 2x70 2x442
Grid current Ig = 0 2x93 0 2x115
Grid input power Wig = 0 2x24 0 2x29
Anode input power Wia = 2x280 2x1474 2x245  2x1550
Anode dissipation W, = 2x280 2x329 2x245 2x330
Output power Wo = 0 2290 0 2440
Total distortion diot = - S & 5
Efficiency n = = 777 = 78.8
Anode voltage Vq = 3000 2500

Grid voltage Vg = -94 =75

Load resistance Rga, = T S5:2

Peak grid to grid voltage '\7ggp = 0 560 0 530
Anode current Iy = 2x70 2x500 2x70 2x555
Grid current 1g = 0 2x130 0 2%x1.26: ,
Grid input power Wig = 0 2x33 0 2x30
Anode input power Wia = 2x210  2x1500 2x175  2x1387
Anode dissipation W, = 2x210 2x345 2x175 2x387
Output power W, = 0 2310 0 2000
Total distortion dot = = 5 = 39
Efficiency n 5 = 77 = 72

mA

mA
kQ
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with

two-phase half-wave rectifier without filter
LIMITING VALUES (Absolute limits)

Frequency

anode voltage from

Anode voltage
Negative grid voltage
Anode current

Grid current

Anode input power
Anode dissipation

Grid dissipation

OPERATING CONDITIONS

Transformer voltage Ver
Anode Voitage Vg,
Anode current I,
Grid current Ig
Grid resistor Rg
Anode input power Wia
Anode dissipation W,
Output power Wo
Efficiency n

40001)
3600
450
100
3.0
2000
450
1500

= max.

= max.

= max.

= max.

33502)
3000
400
85
3.0
1480
400
1040
70

VRMS

1) Care must be taken that under these operating conditions the absolute limiting
values are not exceeded by variation of the supply voltage or the load or by

tolerances in the circuit elements.

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

ceeded.

3) D.C. value
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
three-phase half-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f » upto 100 Mc/s
Anode voltage V, = max. 4000 V
Negative grid voltage —Vg = max. 500 V
Anode current I, = max. 535 mA
Grid current Ig = max. 115 mA
Anode input power Wig = max. 2200 W
Anode dissipation W, = max. 450 W
Grid dissipation Wg = max. 50 W

OPERATING CONDITIONS

Transformer voltage Vir = 34001) 29002) VRMS
Anode voltage V, = 4000 3400 Vv 3)
Anode current I = 535 450 mA
Grid current Ig = 115 100 mA
Grid resistor Rg = 3.0 3.0 k2
Anode input power Wiq = 2140 1530 W
Anode dissipation W, = 450 390 W
Output power W, = 1630 1090 W
Efficiency n = 76.5 71 %

L) Care must be taken that under these operating conditions the absolute limiting
values are not exceeded by variation of the supply voltage or the load or by
tolerances in the circuit elements.

2) Under these conditions normal deviations of voltages and load are permis-
sible. The absolute limiting values of the tube must, however, not be ex-
ceeded.

3) D.C. value.
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with self rectification
LIMITING VALUES (Absolute limits)

Frequency f upto 100 Mc/s
Transformer voltage Ver = max. 4500 VRMS
Negative grid voltage —Vg = max. 500 V
Anode current I, = max. 280 mA
Grid current Ig = max. 55 mA
Anode input power Wia = max. 1450 W
Anode dissipation W, = max. 450 W
Grid dissipation Wg = max. 50 W

OPERATING CONDITIONS

Transformer voltage Ver = 45001) 38002) VRMS
Anode current I, = 280 240 mA
Grid current Ig = 55 47 mA
Grid resistor Rg = 3.4 3.4 k2
Anode input power Wi, = 1400 1010 W
Anode dissipation Wy = 350 295 W
Output power Wy, = 1000 670 W
Efficiency n = 71s5 66 %

1y Care must be taken that under these operating conditions the absolute limiting
values are not exceeded by variation of the supply voltage or the load or by
tolerances in the circuit elements.

2) Under these conditions normal deviations of voltages and load are permis-
sible. The absolute limiting values of the tube must, however, not be ex-
ceeded.

\O
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TB4 /1500

R.F INDUSTRIAL TRIODE

Radiarion cooled triode of metal-glass construction intended for use as an industrial

oscillator
QUICK REFERENCE DATA
Oscillator output power (Wo-Wrgedh), typical Wose 1.58 kW
Frequency for full ratings f max. 50  MHz

To be read in conjunction with "General Recommendations Transmitting tubes,

Tubes for R.F. heating."”

A. R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE
with anode voltage from a three—phase rectifier

OPERATING CONDITIONS continuous service

Frequency f 50 50 50 MHz
Oscillator output power (W _ -We..q;) Wose 1.55 1.58 1.55 kW
Anode vootage Va 6 5 4 kv
Anode current Iy 350 430 535 mA
Anode input power Wis 2100 2150 2140 W
Anode dissipation Wa 460 480 490 W
Anode output power Wo 1640 1670 1650 W
Anode efficiency . N 78 78 77 %
Oscillator efficiency Nosc 74 73.5 72.5 %
Feedback ratio Vgp/vap 15 15.5 20 %
Grid resistor Rg 4.2 3.5 2.7 k@
Grid current, on load Ig 120 130 150 mA
Grid voltage, negative -Vg 500 456 405V
Grid dissipation Wg 23 29 41 W
Grid resistor dissipation WRg 60 59 61 W
August 1971 H ” 1
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LIMITING VALVJES (Absolute max.

Frequency for full ratings

Anode voltage

Anode current

Anode input power

Anode dissipation

Grid voltage

Grid current, on load
off load

Grid dissipation

Grid circuit resistance

Cathode current, mean

Envelope temperature

Seal temperature

rating system)

f
Va
Iy

Wia

up to
max.
max.
max.

max.

meax.
max.
max.
max.
max.
max.

max.

50 MHz
7 kv
560 mA
2.5 kW
500 W
1250 Vv
210 mA
280 mA
100 W
15 kQ
850 mA
350 ©°C
220 °C

l ' August 1971



TB4 /1500

B. R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE,

with anods voltage from three-phase rectifier,

OPERATING CONDITIONS , intermittent service

Frequency f 50 50 MHz
Oscillator output power (Wovwfeedb) Wosc 3.05 2.28 kW
Anode voltage Va 6 6 kV
Anode current L 700 630 mA
Anode input power Wia 4200 3150 W
Anode dissipation W, 1000 750 W
Anode output power W, 3200 2400 W
Anode efficiency n. 76 76 %
Oscillator efficiency n:sc 72:5 7248 %
Feedback ratio vV_./V 16 17 %
Grid resistor Rg 3.3 2.7 k@
Grid current, on load I 170 160 mA
Grid voltage, negative -\gg 560 432 'V
Grid dissipation Wg 55 48 W
Grid resistor dissipation WR.g 95 69 W
LIMITING VALUES (Absolute max. rating system)
Frequency for full ratings f up to 50 MHz
Anode voltage VY, max. 7 kV
Anode current I, max. 750  mA
Anode input power Wia max. 5 kW
Anode dissipation Wy max. See page 7
Grid voltage —Vg max. 1250 VvV
Grid current, on load 1g max. 185 mA
off load 1 max. 300 mA
Grid dissipation \ﬁg max. 100 W
Grid circuit resistance Ré max. 15 k@
Cathode current, mean Ik max. 1.1 A
Envelope temperature tony max. 330 °c
Seal temperature t max. 220 °c
August 1971 H H 3
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C. R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE,

with anode voltage from single—phase rectifier without filter

OPERATING CONDITIONS , continunus service

Frequency f 50
Oscillator output power (W,-Wfeedb) L 1.568
Anode voltage Wiy 5.4
Anode current Ly 320
Anode input power Wea 2125
Anode dissipation Wy 490
Anode output power Wo 1635
Anode efficiency My 77
Oscillator efficiency Nosc 74
Fegdbackt ratio vV gp/Vap 13
Grid resistor Rg 4.2
Grid current, on load Ig : 110
Grid voltage, negative _Vg 462
Grid dissipation Wg 15
Grid resistor dissipation WRg 50

LIMITING VALUES (Absolute max.

Frequency for full ratings

Anode voltage

Anode current

Anode input power

Anode dissipation

Grid voltage

Grid current, on load
off load

Grid dissipation

Grid circuit resistance

Cathode current, mean

Envelope temperature

Seal temperature

rating system)

f up to
‘ \"a max.
i o max.
Wia max.
W, max.
=V s max.
(=3
Iy max.
g
Ly max.
\{?g max.
R max.
g
Tk max.
i max.
max.

50
.525
4.5
380
2100
500
1600

gt Ut W

_— o n

S
ur o N
w o O

6.3
500
2.5
500
1250
185
280
100
15
780
330
220

MHz
kW
kv
mA

MHz
kv
mA
kW
w

vV
mA
mA
w
kO
mA
O C
(@, C
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D. R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE,

with self rectification

OPERATING CONDITIONS , continuous service

Frequency f 50 MHz
Oscillator output power (Wo=Wieedh) Wosc 990 W
Transformer voltage, RMS Vi 4.5 kV
Anode current Ly 280 mAD
Anode input power Wiy 1400 W
Anode dissipation Wy 380 W
Anode output power W, 1020 W
Anode efficiency N4 78 %
Oscillator efficiency Nose 71 e
Fc‘cdbac}\: ratio \78})/VHP 1k_>‘ %
Grid resistor Rg 2.7 k@
Grid current, on load L. 80 mab
Grid voltage, negative —ég 216V
Grid dissipation Wo 14 W
Grid resistor dissipation WRg 17 W
LIMITING VALUES  (Absolute max. rating system)
Frequency for full ratings f up to 50  MHz
Transformer voltage, RMS Vi max. 5 kv b
Anode current Iy max. 320 mA
Anode input power Wia max. 1600 W
Anode dissipation W, max. 500 W
Grid voltage, at peak of mains frequency
sine wave _Vg max. 1350 V

Grid current, on load Ig max. 110 m:\l)

off load i max. 150 mal
Grid dissipation \gg max. 100 W
Grid circuit resistance Rg max. 15 k@
Cathode current, mean I max. 470  mA 1)
Envelope temperature teny max. 330 ZC
Seal temperature t max. 220 °C
1) Average over any mains frequency cycle.
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HEATING : direct; filament thoriated tungsten
Filament voltage Vi ) v
Filament current l¢ 32.5 A

The filament is designed to accept temporary fluctuations of +5 7 and -10 %.

CAPACITANCES

Anode to filament Caf 0.2 pr
Grid to filament Cgf 7:9 pF
Anode to grid Cag 55 1 pF
CHARACTERISTICS measured at V, =4 kV, I = 120 mA

Transconductance S 3.3 mA/V
Amplification factor o 21

COOLING

In general cooling of the tube working at the published operating conditions with
matched load is not necessary. When the tube is mounted in a small cabinet adequate
ventilation must be provided.

At non-matched load, combined with the highest operating frequencies a low-ve—
locity air flow onthe tube is necessary. Asmall fan will suffice; it is recommended
to mount the fan underneath the tube socket.

ACCESSORIES

Socket catalogue nr. 2422 511 05001

Anode connector type 40665
6 ” H August 1971



TB4 /1500

MECHANICAL DATA Dimensions in mm

Mounting position: vertical

Net weight: approx. 450 g
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7092 ‘ TB5/2500

R.F. INDUSTRIAL TRIODE

Radiation cooled triode of glass construction intended for use as an industrial os-
cillator

QUICK REFERENCE DATA

Oscillator output power (Wo= W, qp), typical Wosc 2.73 kW

Frequency for full ratings f max. 50 MHz

To be read in conjunction with "General Recommendations Transmitting tubes,
Tubes for R.F. heating."

A. R.F.CLASS C OSCILLATOR FOR INDUSTRIAL USE

with anode voltage from a three-phase rectifier

OPERATING CONDITIONS , continuous service
Frequency f 30 S0 50 50 MHz

Oscillator output power (Wo=Wieedb) Wosc 2.73 2.61 2.04 1.44 kW

Anode voltage Vi, 6 5 4 3 kv
Anode current Iy 600 700 700 700  mA
Anode input power Wiy 3600 3500 2800 2100 W
Anode dissipation Wy 760 780 640 540 W
Anode output power W, 2840 2720 2160 1560 W
Anode efficiency Na 79 78 77 74 A
Oscillator efficiency ;’70% 76 75 73 69 %
Feedback ratio Vgp/vap 13 17 20 25

Grid resistor Rg 3 2.5 2 1.5 k2
Grid current, on load Ig 150 160 180 200 mA
Grid voltage, negative —Vg 450 400 360 300 V
Grid dissipation Wg 43 46 55 60 W
Grid resistor dissipation WRg 67 64 65 60 W

Recommended grid blocking capacitor at high frequencies about 100 pF
~at 1 MHz about 1000 pF

—
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TB5/2500

LIMITING VALUES (Absolute max. rating system)

Frequency for full ratings f
Anode voltage Va
Anode current I,
Anode input power Wia
Anode dissipation W,
Grid voltage —Vg
Grid current, on load Ig
off load 1 g
Grid dissipation Wg
Grid circuit resistance Rg
Cathode current, mean Ik
peak Ikp
Envelope temperature B
Seal temperature t

up to

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

50 MHz
7 kv
750 mA
4000 W
800
1250V
300 mA
400 mA
150 W
10 kQ
1.2 A
4.3 A
350 °C
220 °C

[SS]
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TB5/2500

B. R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE

with anode voltage from a three—phase rectifier

OPERATING CONDITIONS , intermittent service

Frequency f 50 50 MHz
Oscillator output power (W,=Weoeqp) Wose 4.25 3.24 kW
Anode voltage Va 6 5 kv
Anode current I 950 900 mA
Anode input power Wia 5700 4500 W
Anode dissipation Wy 1300 1125 W
Anode output power W, 4400 3375 W
Anode efficiency Ny 77 75 9
Oscillator efficiency Nosc 74 72 %
Feedback ratio Vgp/Vap 17 20 9
Grid resistor R 2.5 2 kQ
Grid current, on load Igg 190 190 mA
Grid voltage, negative Vg 475 380 V
Grid dissipation Wo 63 63 W
Grid resistor dissipation WRg 90 72 W
LIMITING VALUES - ( Absolute max. rating system)
Frequency for full ratings f max. 50 MHz
Anode voltage Va max. 7 kV
Anode current Iy max. 1000 mA
Anode -input power Wia max. 7000 W
Anode dissipation Wa max. see page 7
Grid voltage -Vg max. 1250 V
Grid current, on load Ig max. 300 mA
off load 1g max. 400 mA
Grid dissipation Wg max. 150 W
Grid circuit resistance Rg max. 10 k@
Cathode current, mean Ik max. 1.4 A
peak Ikp max. 4.3 A
Envelope temperature tenv max. 350 9@
Seal temperature t max. 220 9¢
August 1971 ” H 3
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C. R.F.CLASSC OSCILLATOR FOR INDUSTRIAL USE
with anode voltage from single—phase rectifier without filter

OPERATING CONDITIONS , continuous service

Frequency f 50 50 MHz
Oscillator output power (Wo—Wgeedh) Wosc 2655 2451 W
Anode voltage Va 5.4 4.5 kV
Anode current L. 530 600  mA
Anode input power Wia 3520 3320 W
Anode dissipation W, 770 770 W
Anode output power W, 2750 2550 W
Anode efficiency Ny 78 77 %
Oscillator efficiency Nosc 75 749
Feedback ratio Vg‘p/Vap 13 18:8 %
Grid resistor Rg 3 2.5 k@
Grid current, on load 1 140 150 mA
Grid voltage, negative -—gg 420 375 V
Grid dissipation Wg 36 43 W
Grid resistor dissipation WRg 59 56 W
LIMITING VALUES (Absolute max. rating system)
Frequency for full ratings f up to 50 MHz
Anode voltage V, max. 6.3 kV
Anode current Iy max. 670 mA
Anode input power Wia max. 4000 W
Anode dissipation Wa max. 800 W
Grid voltage . -Vg max. 1250 V
Grid current, on load Ig max. 270 mA
off load I max. 400 mA
Grid dissipation \§g max. 150 W
Grid circuit resistance Rg max. 10 k@
Cathode current, mean Iy max. 1.0 A
peak Ikp max. 3.3 A
Envelope temperature tenv max. 350 ©°C
Seal temperature t max. 220 ©°¢

4 H || August 1971
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D. R.F.CLASSC OSCILLATOR FOR INDUSTRIAL USE

with self rectification

OPERATING CONDITIONS

Frequency

Oscillator output power (Wo=Weaedh)
Transformer voltage, RMS

Anode current

Anode input power

Anode dissipation

Anode output power

Anode efficiency

Oscillator efficiency

Feedback ratio

Grid resistor

Grid current, on load

Grid voltage, negative

Grid dissipation

Grid resistor dissipation
Recommended grid blocking capacitor

Nosc

Vep/Vap

g
Wo

WRg

at high frequencies about
at about 1 MHz

50 MHz
1.49 kW
5.2 kV
360 m:\l)
2080 W
520 W
1560 W

75 A

72 %

17 9
1.8 k@
100 mAD
180 V

54 W

18 W

100  pF

about 1000 pF

LIMITING VALUES (Absolute max. rating system)

Frequency for full ratings f up to 50 MHz
Transformer voltage, RMS Vir max. D 46 kV
Anode current I max. 100 mab
Anode input power Wy max. 2250 W
Anode dissipation W, max. 800 W
Grid voltage, at peak of mains frequency
sine wave —\"g max. 1250 WV
Grid current, on load ]g\ max. - 160 mab
off load 1 max. 210 mab
Grid dissipation V%g max. 150 W
Grid circuit resistance Rg max. 10 k@
Cathode current, mean Ik max. 610 mAD
peak ]kp max. 4.3 A
Envelope temperature tenv max. 850 ©©
Seal temperature t max. 220 9g
1) Averaged over any mains frequency cycle
August 1971 H " 3
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HEATING : direct: filament thoriated tungsten
Filament voltage Vi 6.3 A%
Filament current If 32.5 A

The filament is designed to accept temporary fluctuations of +5 % and -10 %.

CAPACITANCES

Anode to filament Caf 0.25 pF
Grid to filament Cgf 10.5 pF
Anode to grid Cag 6.2 pF
CHARACTERISTICS measured at V4 =4 kV, I; = 190 mA

Transconductance S 5.1 mA/V
Amplification factor n 22

COOLING

In general cooling of the tube is not necessary at matched load. When the tube is
mounted in a small cabinet adequate ventilation must be provided.

Atnon-matched load or at high anode veltages, combined with the highest operating
frequencies a low-velocity. air flow directed on the tube is necessary. A small fan
will suffice: it is recommended to mount the fan underneath the tube socket.

ACCESSORIES
Socket catalogue nr. 2422 511 05001
Anode connector type 40665

6 H ” August 1971
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MECHANICAL DATA -

max 155

> Dimensions in mm
9.5
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9
Net weight: approx. 600 g 4 N
/
0
H
&
9
I‘
(=) .
f3) (Df e
X ‘
@
g
é
(%)=
e = =
100 = —W=500W
80—
60 2 =
IS, e
AN
S W, =1150W——
40 = 1500W !
- T ¢ A B T
205 —
: =t
0 S nak =T
0 10 2 30 40 50

Operatica time (sec)

August 1971 l |



TB5/2500

7R51330

B ] * 1T : ©
¢ : 1 < _ HHH N
] ‘ 11T ol | 7 7 NAD ARNEEE N
S A A ;
[ | \ ‘ | 1] N ]
R
Ot I 7 i : + —
=l < N LT T
| SAMALOY L
BN LA
WA
N 1
T ass A A SEEsaEs T
ARNOOAA
IR A T
LSRRG
°= S S ° S S S °
N ” ¥ T i

August 1971



8591

TBH6/14

WATER COOLED INDUSTRIAL R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase

Freq
(MHz) Va Wo
(kV) (kW)
30 7 17.7
6 14.3
HEATING: direct; filament thoriated tungsten
Filament voltage V¢ 6.3 \7-'__ l?)i
Filament current Ir 136 A
Cold filament resistance Rfo 5 mQ
Peak filament starting current pr max.280 A
CAPACITANCES
Anode to all other elements except grid s 1.2 pF
Grid to all other elements except anode Cg 44.5 pF
Anode to grid ‘ag 33.5 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg 6 kv
Anode current Iy 249 A
Mutual cenductance B 23 mA/V
Amplification factor H 1% 5
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals t max. 220 s
September 1972 H H 1



TBH6 /14

WATER COOLING CHARACTERISTICS

Wa i qmin Pi to
(kW) (°C (1/min) | (atm) | (°C)
5 20 2.3 0.02 56
50 4.6 | 0.07 68

10 20 4.5 0.06 55
50 9.0 0.21 67

15 20 7.0 0.14 53
50 14.0 0.45 66

Water inlet temperature  t; = max. 50 °C

At water inlet temperatures between 20 °C and 50 °C the required quantity of water can
be found by linear interpolation.

MECHANICAL DATA Dimensions in mm

Grid connector 40664 Connection of the grid lead

Theé rounded side of the grid connector should face theanode.To ensure a uniform R.F.
current distribution in the grid seal at frequencies higher than 4 MHz, the grid lead
shouid be connected as shown in the figure at right

2 ” “ September 1972



TBH6/14

MECHANICAL DATA (continued) Dimensions in mm

Filament connectors with cable

Grid connector

18

40662 Net weight 3.8 kg
40664

1 —
©~
' ' J
[ttt 1
g ‘k" f=———— R ——
i o 148 AW
163
‘ 45°
Y s
A
- 3
<+
(32}
o
water connections 5
filament pins
[a) slot 7x14(8x)
2 for bolt M6
a

2028f/ad N 16 12 .

12

202.8f/ad

Fof

Mounting position: vertical with anode down

September 1972 H



TBH6/14

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
three-phase rectifier without filter

LIMITING VALUES  (Absolute limits)

Frequency f up to 30 MHz
Anode voltage Va max. 8 kv
Anode input power Wia max. 30 kW
Anode dissipation Wa max. 15 kw?)
Anode current I max. 4.0 A
Negative grid voltage . =Ng max. 1600 V
Grid current, loaded Ig max. 1.5 A
Grid current, unloaded Ig max. 2.0 A
Grid circuit resistance Rg max. 10 k@
OPERATING CONDITIONS
Frequency £ 30 30 MHz
Anode voltage Va 7 6 kV
Anode current, loaded Ia 3.5 3.3 A
Anode current, unloaded Ip 0.7 0.51 A
Grid current, loaded Ig 0. 95 0.8 A
Grid current, unloaded Iy 1.35 1.1 A
Grid resistor Rg 950 1000 @
Load resistance Ra o 1000 870 @
Feedback ratio under

loaded conditions Vg /Va_ 25 26 %
Anode input power Wia 24.5 19.8 kW
Anode dissipation Wy 6.8 5.8 kW
Output power Wo 177 14.3 kW
Efficiency n 72 72 %
Output power in the load W, 14 11 kwl)

1) Useful power in the load, measured in a circuit having an efficiency of about 85%.
2) TBL6/14 Wa max.=10kW

4 ” “ September 1972
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8610 TBH6/6000
WATER COOLED R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER
QUICK REFERENCE DATA
General purposes
C telegr. B teleph. Cy mod. B mod. 1)
(21) (Fl\z;qz) Va | Wo | Va | Wo | Vva | Wo Va | W,
(kV) | (kW) | (kV) | kW) | (kV) | (kW) (kV) | (kW)
4 75 6 6.9 6 1.9 6 13.3
5 5.6 ] 1.45 5 4.7 ] 6.6
4 4 4.5 4.1 4.5 6.0
= 3.5 4 98
3.5 3 3.5 4.6
3 2.2 3 33
Television service
Neg. mod. Pos. sync. Pos. mod. Neg. sync.
(F\i[;q/) Va W, sync W, black ¥ W, white
; (kV) (kW) (kW) (kV) (kW)
75 5 9 5.35 5) 9
HEATING: direct, filament thoriated tungsten
Filament voltage Vi 12.6 V
Filament current If 33
CAPACITANCES
Anode to all other elements except grid Ca 0.3 pF
Grid to all other elements except anode Cg 16 pF
Anode to grid Cag 11 pF
1) Two tubes 722 8641

March 1966 || ‘ | 1



TBH6/6000

TYPICAL CHARACTERISTICS

Anode voltage V, 4 kV
Anode current Iy 1 A
Amplification factor “ 32
Mutual conductance S 17 mA/V

COOLING : Water and low velocity air flow

TEMPERATURE LIMITS (Absolute limits)

Water inlet temperature ti max. 50 ©C
Temperature of filament seals max. 210 ©C
Temperature of anode and grid seals max. 180 ©C

WATER COOLING CHARACTERISTICS

Wa 4 dmin Pi to
(kW) (°C) (1/min) (atm) (°c)
2 20 1.5 0.06 44

50 3 9.22 62
4 20 3 0,22 42
50 6 0.73 61
6 20 2 0.54 39
50 10 1.8 59

At water inlet temperatures between 20 °C and 50 °C the required quantity of water
can be found by linear interpolation.

In general no air cooling will be required at ambient temperatures below 35 °C. At
higher temperatures a low velocity air flow to the grid and filament seals will be
necessary.

7722 8642




TBH6/6000

MECHANICAL DATA Dimensions in mm
Filament connectors 40634 916
e .
Grid connector 40622 \ ,mini2 .
Net weight 0.8 kg © T 1
5 : 3
=

filament connections
water connections

<+
—l™
~
slot 7x14 (6x)
for bolt M6

219

2028.4/tjj;

The use of wing nuts for connecting the water
connections should be avoided

The centre tap f. must not be used for filament current supply.
The connectors 40634, however, must be used for the cooling of all three filament
pins, thus also of pin f..

Mounting position: vertical with anode down

For further data except cooling curves, please
refer to type TBW6/6000

September 1970 I l | |
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8592

TBH7 /8000

WATER COOLED INDUSTRIAL R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER

Water cooled triode with integral helical cooler intended for use as an industrial

oscillator

QUICK REFERENCE DATA

Frequency for full ratings

Oscillator output power (W, -Weeedb)

osc

(=)}

kW
MHz

on

max. B

To be read in conjunction with "General Recommendations Transmitting tubes, Tubes for

R.F. heating"

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE *

OPERATING CONDITIONS
Frequency

Oscillator output power (W - Weooqp )

Transformer voltage, RMS
Anode voltage

Anode current

Anode input power

Anode dissipation

Anode output power

Anode efficiency
Oscillator efficiency

Grid current, on load

Grid input power

oscC

50 MHz
6 kW
P | kV
6 1Y
1,5 A
9 kW
2:7 kW
6.3 kW
70 %
67 %
0,4 A
300 w

*With anode voltage from three-phase half-wave rectifier without filter.

September 1972 ‘ |
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TBH7 /8000

LIMITING VALUES  ( Absolute max. rating system)

Frequency f up to 55 MHz
Anode voltage . Vg  max. 7 kV
Anode current Iy max. 1,8 A
Anode input power Wi, max. 11 kW
Anode dissipation W,  max. 6 kW
Grid voltage -\"g max. 1250 v
Grid current, on load Ig max. 0,5 A
off load Ig max. 0,7 A
Grid resistor Rg max. 10 k2
Temperature of filament seals t max. 210 °C
Temperature of anode and grid seals t max. 180 ¢
HEATING: direct; filament thoriated tungsten
Filament voltage V¢ 12,6 \%
Filament current Ig 33 A
CAPACITANCES
Anode to all other elements except grid Cy 0,3 pF
Grid to all other elements except anode Cg 16 pF
Anode to grid Cag 11 pF
CHARACTERISTICS measured at V4 = 6 kV, I, =1 A
Transconductance S 15 mA/V
Amplification factor u 32

2 I | \ ’ September 1972



l TBH7 /8000

COOLING
Wa 4 9min Pi o
kW) | €O | (/min) | (@tm) | (°0)
2 20 1,5 0,06 44
50 3 0,422 62
4 20 3 0,22 42
30 6 0,73 61
6 20 ) 0,54 39
30 10 1,8 39
Absolute max. water inlet temperature i} max. 50 o

At water inlet temperatures between 20 °C and 50 OC the required quantity of water can
be found by linear interpolation.

In general no air cooling will be required at frequencies up to 30 MHz and at ambient
temperatures below 35 °C. At higher temperatures or at higher frequencies a low velocity
air flow to the grid and filament seals will be necessary.

ACCESSORIES
Filament connectors type 40643
Connector for centre pin of

the filament 40649
Grid connector 40650 or 40622

The centre filament pin f. must not be used for filament current supply. The connector
type 40649 should, however, be used for cooling of this pin.

The grid connector type 40650 must not be used at frequencies higher than 30 MHz.

w
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TBH7 /8000

MECHANICAL DATA Dimensions in mm
Mounting position: vertical with anode down

Net weight: approx. 0, 8 kg

filament connections
water connections

slot 7x14(6x)
for bolt M6

|
v

2028g/h])

The use of wing nuts for the water connections should be avoided.

S
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8593 TBH7/9000

WATER COOLED INDUSTRIAL R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Freq. Three phase
Va wp 1)
Mz (V) (W)
50 Pl 6.1
6.2 5.0

BEATING: direct; filament thoriated tungsten

Filament voltage vg = 12.6 %
-10%
Filament current Ig = 33 A
CAPACITANCES
Anode to all other elements except grid Cq = 1.0 pF
Grid to all other elements except anode Cg = 14.2 pF
Anode to grid Cag = 7.9 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg = 6 kV
Anode current I = 1L A
Mutual conductance S = 12 mA/V
Amplification factor 7] = 24
l) Useful power in the load 772 3646

June 1965 ;| “ 1



TBH7/9000

TEMPERATURE LIMITS (Absolute limits)

Water inlet temperature t; = max. 50 ©C

"

Temperature of the seals max. 220 9C

WATER COOLING CHARACTERISTICS

Wa 51 9min Pj to
(KW) ©C) (/min) | (atm) ©C)
2 20 1 0.032 56
30 2 0.084 68
4 20 2.2 0.10 49
50 4.4 0.49 65
6 20 4 0.41 43
50 8 1.4 62 ]

At water inlet temperatures between 20 and 50 °C the required quantity of water
can be found by linear interpolation.

At frequencies above 4 MHz a low velocity air flow should be directed to the
seals.

At frequencies above 4 MHz both grid terminals should be connected in parallel
and care should be taken to distribute the R.F. current equally over both grid
terminals to avoid excessive temperatures.

ACCESSORIES
Filament and grid connectors ( 4 required) type 40634

(%]
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TBH7/9000

MECHANICAL DATA Dimensions in mm

Net weight 1 kg .
,?J

8
L ]
=== ﬁL\min n
max 18 4 =
max 86 ¢
a 5
—
65
? [
filament and grid g
1 — connections
water connections
3 S
82
slot 7x14 (6x) ! !
for bolt M6 T ©

(L T —— A

109 63/8 | AIV 8o ¥ B2sac

v '
A

15.26 aci

The use of wing nuts for connecting the
water connections should be avoided

Mounting position: vertical with anode down

w
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TBH7/9000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from
three-phase rectifier without filter

LIMITING VALUES (Absolute limits), continuous service

Frequency £ up to 50 MHz
Anode voltage Ve = max. 8 kv
Anode input power Wia = max. 12 kW
Anode dissipation W, = max, 6 kW
Anode current | I = max. 1.8 A
Negative grid voltage —Vg = max. 1230 V
Crid current, loaded Ig = max. 0.4 A
Grid current, unloaded Ig = max. 0.5 A
Grid circuit resistance Rg =’ max. 10 k2

OPERATING CHARACTERISTICS , continuous service

Frequency . £ = 50 50 MHz
Anode voltage Vg = 7200 6200 V
Anode current, loaded In = 1.8 1.4 A
Anode current, unloaded Ia = 10,37 0.40 A
Grid current, loaded Ig = 0.36 0.37 A
Grid current, unloaded ' Ig = 0.47 0.47 A
Grid resistor Rg = 1830 1500 @
Load resistance ' Ra. = 2300 2100 @
Feedback ratio under loaded conditions ng/vax = 17 17 %
Anode input power Wia = 10.S 8.68 kW
Anode dissipation ) Wy = 3.3 2.5 kW
Efficiency ] = 70 71 %
Output power in the load Wj = 6.1 5.0 kw1

l) Useful power in the load, measured in a circuit having an efficiency of 85 %
7722 3540
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TBH12/25

WATER COOLED INDUSTRIAL R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Three phase
Freq.
(MHz) Va Wo
(kV) (kW)
30 12 29.0
23.3
8 17.9

HEATING : direct; filament thoriated tungsten
Filament voltage
Filament current
Cold filament resistance

The filament current must never exceed a peak value
at any time during the initial energizing schedule

) + 5%
Ve 8.0 V0o
I = 98 A
R = 0.008 €

of 210 A instantaneously

CAPACITANCES
Anode to all other elements except grid a = 0.4 pF
Grid to all other elements except anode Cg = 37 pF
Anode to grid ag ~ 30 pF
TYPICAL CHARACTERISTICS
Anode voltage Vi = 12 kV
Anode current I, = 2 A
Amplification factor 7 = 34
Mutual conductance S = 20 mA/V
772 8647
June 1965 H H I
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TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature t; = max. 50 ©C

Temperature off all seals = max. 220 OC

WATER COOLING CHARACTERISTICS

Wa Ly dmin Pj
(kW) (°C) (1/min) (atm.)
10 20 4.2 0.08

50 8.4 0.27
15 20 6.5 0.16
50 13.0 0.50
20 20 9.3 0.30
50 18.6 1.0

Atwater inlet temperatures between 20 °C and 50 °C the required quantity of
water can be found by linear interpolation

Generally a low velocity air flow to the seals is required

MECHANICAL DATA
e

=y Dimensions in mm

Grid connector 40663 Connection of the grid lead

The rounded side of the grid connector should face the ancde. To ensure a uni-
form R.F. currentdistribution inthe grid seal at frequencies higher than 4 MHz,
the grid lead should be connected as shown at right. 779 3556
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MECHANICAL DATA (continued) Dimensions in mm
Filament connectors with cable 40662 ”AL, .
Grid connector 40963 546—5—:—49'54)
Net weight 5.2 kg EQE;_ i T 1f ‘
N |
ol —

i

<
~
Dl

vy

slot 7x14 (8x)
for bolt M6

water connections’
filament pins

4
20.28.ab/be

Mounting position: vertical with anode down

September 1970 l | I l 3
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
three-phase half-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency £ up to 30 MHz
I_Xnode voltage vV, = max. 13 kV
Anode current Iy = max. 4.8 A
Anode dissipation W, = max. 20 kW
Anode input power Wi, = max. 60 kW
Negative grid voltage —Vg = max. 1500 V
Grid current Ig = max. 0.8 A
Grid circuit resistance Rg = max. 10 k2

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Transformer voltage Vir = 8.9 7.4 6.0 kV
Anode voltage Va = 12 10 8 kV
Anode current, loaded Iy = 3.2 3.2 3.2 A
Anode current, unloaded 15 = 0.52 0.50 0.48 A
Grid current, loaded Ig = 0.50 0.50 0.50 A
Grid current, unloaded Ig = 0.74 0.77 0.80 A
Grid resistor Rg = 2.0 1.6 1.1 kR
Load resistance Ra = 1800 1450 1100 %
Feedback ratio under loaded

conditions VgN/VaN = 16 17 19 %
Anode input power Wia = 38.4 32.0 25.6 kW
Anode dissipation W, = 9.4 8.7 7.7 kW
Output power Wo = 29.0 23.3 17.9 kW
Efficiency n = 75.5 72.5 70 %
Output power in the load Wy = 25 20 15.5 kwl)

1) Useful power in the load measured in a circuit having an efficiency of 90%

7722 3554
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TBH12/38

WATER COOLED INDUSTRIAL R.F. POWER TRIODE
WITH INTEGRAL HELICAL COOLER

QUICK REFERENCE DATA

Freq.

C osc. industrial

v, W
M a (0]
(MHz) |y 3y (kW)
30 12 39
10 31.3

8 23.2

HEATING: direct; filament thoriated tungsten

Filament voltage

Filament current

Cold filament resistance

Vi
I
R¢

+5 %

v 0

-10 %
130 A
0.006

The filament current must never exceed a peak value of 280 A at any time during
the initial energizing schedule

CAPACITANCES

Anode to all other elements except grid

Grid to all other elements except anode

Anode to grid

TYPICAL CHARACTERISTICS

Anode voltage

Anode current

Amplification factor

Mutual conductance

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals

Water inlet temperature

L

max.

2200 °¢
50 ©C

0.9 pF
45 pF
23.8 pF
12 kV
2 A
21
25 mA/V

September 1972 ‘ |
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COOLING: Generally a low velocity air flow to the seals is required

WATER COOLING CHARACTERISTICS

Wa ti 9min Pi
(kW) (°C) (1/min) (atm.)
10 20 4.2 0.08

50 8.4 0..27
15 20 6.5 0.16
50 13:.0 0.5
20 20 9.3 0.3
50 18.6 L0

At water inlet temperatures between 20 °C and 50 °C the required quantity of
water can be found by linear interpolation

MECHANICAL DATA Dimensions in mm

Grid connector 40663 Connection of the grid lead

The rounded side of the grid connector should face the anode. To ensurea uni-
form RF current distribution in the grid seal at frequencies higher than 4 MHz,
the grid lead should be connected as shown in the figure at right.

2 H ” September 1972



TBH12/38

MECHANICAL DATA (continued)
Connectors with cable for filament : 40662
Grid connector 40663
Net weight : 5.4 kg

52

~
w
A

slot 7x14(8x)
; for bolt M6
water connections

filament pins

94

20.2.8.ablch

Mounting position: vertical with anode down

Dimensions in mm

65 95

77

max 422

219

September 1972 l '
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
three-phase rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
anode voltage Ve  max. 13 KV
Anode current Ia max. 5 A
Anode dissipation W, max. 20 kW
Anode input power Wia max. 60 kW
Negative grid voltage -Vg max. 2 kV
Grid current, loaded Ig max. 1.5 A
Grid current, unloaded Ig max. 2.0

Grid circuit resistance Rg max. 10 k2

OPERATING CONDITIONS

Frequency f _ 30 30 30 MHz
Anode voltage vV, 12 10 8 kV
Anode current, loaded Iy 4.5 4.5 4.5
Anode current, unloaded 15 0.65 0.63 0.62
Grid current, loaded Ig 0.9 0.9 0.9
Grid current, unloaded Ig 1:22 1.3 1.35 A
Grid resistor Ry 1100 1000 900 @
Load resistance Raqs 1450 11090 800 €
Feedback ratio under

loaded conditions Vg /Va., 16 19 24 %
Anode input power Wia 54 45 36 kW
Anode dissipation W4 15 13.7 12.8 kW
Output power Wo 39 3 3 23.2 kW
Efficiency n " 72.5 70 64.5 %
Output power in the load W 30 25 18 kwl)

l) Useful power in the load, measured in a circuit having an efficiency of about
85%.

4 I | | | September 1972
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7004 TBL2/300

AIR COOLED COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Frequency C telegr. C an.mod.
(MHz) V, (V) Wy (W) Va (V) Wy (W)
175 2500 475 2000 505
300 2000 460 1600 370
470 1750 405 1400 275
600 1600 350 1280 225
900 1300 155 1040 107

Industrial oscillator class C

40 pperation Single-phase full-wave

Frequency with filter
(MHz)
Vir (V) Wo (W) Va (V) Wo W)
470 1750 235 1750 385

HEATING : direct; filament thoriated tungsten

Frequency f < 600 600to 750 750 to 900 MHz
Filament voltage Vi = 3.4 3.3 3.2 V
Filament current I = 19 - - A
CAPACITANCES
Anode to all except grid Cy < 0.12 pF
Grid to all except anode Cg = 9 pF
Anode to grid Cag = 4 pF

TYPICAL CHARACTERISTICS

Anode voltage Va = 2000 V
Anode current I = 150 mA
Amplification factor M & 32
Mutual conductance S ® 10 mA/V

September 1969 | I | I 1
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AIR CGOLING CHARACTERISTICS

W, h 4 9min b;
(W) (m) ) (m3/min) (mm Hy0)
0 45 0.45 24.0
< 300 1500 35 0.46 22.3
3000 25 0.49 21.5

Temperature of envelope = max. 200 °C

Generally it will be necessary to direct an air flow to the centre filament seal.

MECHANICAL DATA Dimensions in mm

Net weight: 143 g . 36.4%02
2547102
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Eccentricity of the electrode connections: The electrode connections A. B and
C are within cylindrical surfaces having a diameter of 9.5, 25.9 and 36.9mm
respectively and being coaxial with the cylindrical surface D.

Mounting position: vertical with anode up or down

2 ‘ l ’ l September 1969
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f up to 175 300 470 600 900 MHz
Anode voltage Va = max.2500 2000 1750 1600 1300 V
Anode current I = max. 400 400 400 400 400 mA
Anode input power Wi, = max.1000 800 700 640 520 W
Anode dissipation W, = max. 300 300 300 300 300 W
Negative grid voltage -Vg = max. 300 300 300 300 300 VvV
Grid current Ig = max. 120 120 120 120 120 mA

OPERATING CONDITIONS

Data for grounded grid circuit except for the data at 175 MHz which refer to a
grounded cathode circuit.

Frequency f = 175 300 470 600 900 MHz
Anode voltage Vi = 2500 2000 1750 1600 1300 V
Anode current Ly = 260 335 380 400 350 mA
Grid voltage Vg = =200 -120 -105 =90 -60 V
Grid current Iy = 100 100 100 100 100 mA
Peak grid AC voltage Vgp = 279 - - - = ¥
Grid input power Wig = 25 - - - - W
Anode input power wia = 630 670 665 640 455 W
Anode dissipation W, = 175 210 260 290 300 W
Output power Wo = 475 460 405 350 155 W
Efficiency n = 73 69 61 g5 34 %

September 1969 ’ ‘ l I 3
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RF. CLASS C ANODE MODULATION
LIMITING VALUES (Absolute limits)

Frequency f up to 175
Anode voltage Va = max. 2000
Anode current Iy = max. 335
Anode input power Wi, = max. 670
Anode dissipation Wa = max. 200
Negative grid voltage -Vg = max. 300
Grid current Ig = max. 120

OPERATING CONDITIONS

200
300
120

Data for grounded grid circuit except for the data at 175 MHz which refer to a

grounded cathode circuit

300
1600
335
-1402)
120

470
1400
332
-120
110

600
1280
332
-100
100

900
1040
290
-80
80

MHz
Vv l)
mA
\7
mA
\7

W

W

Frequency f = 175
Anode voltage Va = 2000
Anode current Iy = 335
Grid voltage Vg = -2002)
Grid current Ig = 120
Peak grid AC voltage Vgp = 275
Grid input power Wig =2 30
Anode input power Wi, = 670
Anode dissipation W, = 165
Output power Wo = 505
Efficiency n = 75.9
Modulation depth m = 100
Modulation power Wmod °~ 335

l) With respect to cathode
2) Partially fixed bias

I l September 1969
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with self-rectification
LIMITING VALUES (Absolute limits)

I_:_r_egflfe{l_cy _______ i up to 470 MHz
Transformer voltage Vi - max. 1800 V(RMS)
Anode current Iy = max. 210 mA
Anode input power Wia = max. 400 W
Anode dissipation Wa = max. 170 W
Negative grid voltage —Vg = max. 500 V

Grid current, loaded Ig = max. 85 mA
Grid current, unloaded Ig = max. 120 mA
Grid circuit resistance Rg = max. 5 k@

OPERATING CONDITIONS

Frequency f = 470 MHz
Transformer voltage Vir = 1750 V(RMS)
Anode current, loaded Iy = 185 mA
Anode current, unloaded Iy = 105 mA
Grid current, loaded Ig = 75 mA
Grid current, unloaded 1) Ig = 80 mA
Grid circuit resistance under matched conditions Rg = 400 @
Anode input power o wia = 365 W
Anode dissipation W, = 130 W
Tube output power Wo = 235 W
Tube efficiency » n = 64 %
Output power in the load 2 ! W = 165 W

S ——

1y The grid resistance is obtained by a current stabilising device

2) Measured by a calorimetric method
\

September 1969 I l T | r S
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
a single-phase full-wave rectifier with filter.

LIMITING VALUES (Absolute limits)

Frequency . £ up to 470 MHz
Anode voltage -\'f; & ma); 41_6;0_0 _ V_ B
Anode current I = max. 400 mA
Anode input power \\'13 = max. 700 W
Anode dissipation W, = max. 300 -W
Negative grid voltage -Vg = max. 300 V
Grid current, loaded Ig = max. 110 mA
Grid current, unloaded Ig = max. 120 mA
Grid circuit resistance Rg = max. > k&2

OPERATING CONDITIONS

Frequency f = 470 MHz
Anode voltage Vg = 1750 V
Anode current, loaded Ly = 340 mA
Anode current, unloaded Ly = 170 mA
Grid current, loaded Ig 2 95 mA
Grid current, unloaded 1) Ig = 100 mA
Grid circuit resistance under matched conditions P:g = 1000 @
Anode input power \\'ia = 395 W
Anode dissipation Wa = 210 W
Tube output power Wo = 385 W
Tube efficiency n = 63 ¥
Output power in the load \\'£ = 270 W

1y The grid resistance is obtained by a current stabilising device.

6 | ‘ ‘ I September 1969
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8119 TBL2/400
AIR COOLED COAXIAL RF. POWER TRIODE
QUICK REFERENCE DATA

Industrial oscillator class C
Frequency C telegr.
(MHz) grounded grid DC operation AC operation
Va (V) [ WoW) | Va(V) | Wo(W)'| Vir (V) | Wo (W)
470 2000 595 2000 480 1800 230
640 1800 490
730 1800 460
810 1800 408 1800 284

HEATING: direct; filament thoriated tungsten

Frequency
Filament voltage

Filament current

CAPACITANCES
Anode to all except grid
Grid to all except anode

Anode to grid

TYPICAL CHARACTERISTICS
Anode voltage
Anode current

Amplification factor

Mutual conductance

f < 600
Vg = 3.4
If = 19

600 to 750 750 to 900 MHz
3.3 3.2 v
- - A

Ca < 0.12 pF

Cg = 11.5 pF
Cag = 6.5 pF

Va = 2000 V

I, = 200 mA

M = 33

S = 10 mA/V

September 1969 I I
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TEMPERATURE LIMITS (Absolute limits)

Temperature of seal between filament terminals

Temperature of other seals

COOLING CHARACTERISTICS

max. 200 ©C

1

= max. 250 °C

Wy h ti qmin Pi

(W) (m) (°c) (m3/min) (mm H,0)

400 0 45 0.65 12
1500 35 0.65 12
3000 25 0.65 12

The required quantity ofair is independent of the anode dissipation and the fre-

quency.

MECHANICAL DATA

Net weight: 157 g

Dimensions in mm

36.4i0.2¢7
254F02¢
f 902
) | 3
= a4 | A
£ i — I @‘Tn!
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9
. C i
minl5 Fye]
straigh? [ 3 Tl
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o 413r028 |

Eccentricity of the electrode connections: The electrode connections A, B andC
are within cylindrical surfaces having a diameter of 9.5, 25.9 and 36.9 mm
respectively and being concentric with the cylindrical surface D.

Mounting position: vertical with the anode up or down.

‘ I September 1969
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f up to 470 600
Anode voltage Va = max. 2200 2100
Anode current I, = max. 400 400
Anode input power Wia = max. 880 840
Anode dissipation Wy = max. 400 400
Negative grid voltage -Vg = max. 300 300
Grid current I = max. 120 120

OPERATING CONDITIONS in grounded grid circuit

Frequency £ = 470 640 730
Anode voltage Vg = 2000 1800 1800
Anode current Iy = 400 400 400
Grid voltage Vg = -140 ~120 -120
Grid current Ig = 120 100 100
Grid input power Wig = 120 105 105
Anode input power Wia = 800 720 720
Anode dissipation Wa = 290 310 340
Output power W, = 510+85 410+80 380+80
Tube efficiency n = 63 .5 57 53

l) With respect to cathode

2) Power transferred from driving stage included

120 mA

810 MHz
1800 Vv 1)
400 mA
-120 V
100 mA
105 W
720 W
392 W
328+80 W 2)

45.5 %

September 1969 | | | l
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE
LIMITING VALUES (Absolute limits)

Frequency f up to 470 900 MHz
Anode voltage Va, = max. 2200 2000 V
Anode current Iy = max. 400 400 mA
Anode input power Wi, = max. 880 800 W
Anode dissipation W, = max. 400 400
Negative grid voltage —Vg = max. 300 300V
Grid current, loaded Ig = max. 120 120 mA
Grid current, unloaded Ig = max. 130 130 mA
Grid circuit resistance Rg = max. 10 10 k2

OPERATING CONDITIONS

Frequency f g 470 810 MHz
Anode voltage Va = 2000 1800 V
Anode current, loaded Iy = 380 380 mA
Anode current, unloaded Iy = 170 - mA
Grid circuit resistance Rg = 1000 1000 Q1)
Grid current, loaded Ig = 110 110 mA
Grid current, unloaded Ig = 120 120 mA
Anode input power Wia = 760 684 W
Anode dissipation W, = 280 400 W
Tube output power Wy = 480 284 W
Tube efficiency n = 63 41 9
Output power in the load WL‘ = 340 200 W

1) The grid circuit resistance is obtained by a current stabilising device. The
stated value applies to loaded conditions.

4 | I | I September 1969
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE in grounded grid circuit

with self rectification

LIMITING VALUES (Absolute limits)

Frequency & upto 470 MHz
Transformer voltage Vir = max. 2000 V(RMS)
Anode current I, = max. 210 mA
Anode input power wia = max. 450 W
Anode dissipation W, = max. 170 W
Negative grid voltage —Vg = max. 300 V
Grid current, loaded 0 Ig = max. 85 mA
Grid current, unloaded 5 ! Ig = max. 120 mA
Grid circuit resistance Rg = max. 5 kQ
OPERATING CHARACTERISTICS
"Voltages with respect to cathode
Frequency f = 470 MHz
Transformer voltage Vir = 1800 V(RMS)
Anode current, loaded I, = 190 mA
Anode current, unloaded I = 110 mA
Grid current, loaded Ig = 70 mA
Grid current, unloaded Ig = 100 mA
Grid circuit resistance Rg = 400
Anode input power Wia 2 380 W
Anode dissipation Wa = 150 W
Tube output power Wy, = 230 W
Tube efficiency n = 60 %
Output power in the load WQ = 160 W
September 1969 || II S
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8120 TBL2/500

AIR COOLED COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr.
Freguency grounded grid
(MHz)
Va (V) Wo (W)
400 2500 670
625 2200 580

HEATING : direct; filament thoriated tungsten

Frequency f < 600 600to 750 > 750 MHz
Filament voltage Vg = 3.4 3.3 3.2V
Filament current I = 19 - - A
CAPACITANCES
Anode to all except grid C, = 0.05 pF
Grid to all except anode Cg = 11 pF
Anode to grid Cag = 3.8 pF

TYPICAL CHARACTERISTICS

Anode voltage Va = 2400 V
Anode current Iy = 240 mA
Amplification factor M = 70
Mutual conductance S = 14 mA/V

—
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TEMPERATURE LIMITS (Absolute limits)

Temperature of envelope = max. 200 °C

COOLING CHARACTERISTICS

Wa h 51 dmin Pi
(W) (m) °C) (m?</min) (mm H0) |
0 45 0.9 24 W‘
500 1500 35 0.9 20
3000 25 1.0 21 ‘
MECHANICAL DATA Dimensions in mm
Net weight: 157 g 364028
T T
" 254%02¢
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Eccentricity of the electrode connections: The electrode connections A, B and
C are within cylindrical surfaces having a diameter of 9.5. 25.9 and 36.9 mm
respectively and being concentric with the cylindrical surface D.

Mounting position: vertical with the anode up or down

2 ’ September 1969
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R.F. CLASS C TELEGRAPHY or F.M. TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency f up to 400 625 940 MHz
Anode voltage Va = max. 2700 2500 2000 V
Anode current I = max. 400 400 400 mA
Anode input power \\ria = max. 1000 880 800 W
Anode dissipation Wy = max. 3500 500 300 W
Negative grid voltage -Vg = max. 300 300 300 Vv
Grid current Ig = max. 175 175 160 mA

OPERATING CONDITIONS in grounded grid circuit

Frequency £ = 490 625 MHz
Anode voltage Va 7 2500 2200 V
Negative grid voltage ~Vg = 70 60 VvV
Anode current Iy = 380 380 mA
Grid current Ig = 160 170 mA
Grid input power Wig = 70 65 W
Anode input power \\"-la = 950 835 W
Anode dissipation Wy = 330 302 W
Tube output power W, = 620450 533+47 W1
Tube efficiency n = 65 64 G
Output power in the load Wy = 470 405 W 2)
Power gain Wo/ Wi = 9.6 8.9

1y power transferred from driving stage included

2) Measured in a circuit having an efficiency of 70%
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7804

TBL6 /14

AIR COOLED

INDUSTRIAL R.F. POWER TRIODE

HEATING: direct, filament thoriated tungsten

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase

Freq.
req v, W,
(k=) (kV) (kW)
30 i 17.7
6 14.3
Filament voltage V¢
Filament current It
Cold filament resistance Rip =

0.

The filament current must never exceed a peak value of 280 A at

the initial energizing schedule

+ 5%
6.3 V. _j5q
136 A
005 @

any time during

CAPACITANCES

Anode to all other elements except grid ’ = 1.2 pF

Grid to all other elements except anode = 44.5 pF

Anode to grid 38.5 pF

TYPICAL CHARACTERISTICS

Anode voltage = 6 kV

Anode current = 29 A
Mutual conductance = 23 mA/V
Amplification factor = 173

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals = 220 °C

September 1969 H “ 1



TBL6 /14

AIR COOLING CHARACTERISTICS

W, h 51 min Pi
(kW) (m) (°C) | (m3/min) | (mm Hp0)

5 0 45 5.9 15

0 35 5 12

1500 35 6.2 14

3000 25 6.6 15

7S 0 45 9.0 34

0 35 8.0 27

1500 35 9.5 32

3000 25 10.2 34

10 0 45 12.3 63

0 35 11 50

1500 35 13 59

3000 25 14 64

MECHANICAL DATA Dimensions in mm

Grid connector 40664 Connection of the grid lead

The rounded side of the grid connector should face the anode. To ensure a
uniform R.F. current distribution in the grid seal at frequencies higher than
4 MHz , the grid lead should be connected as shown in the figure at right

2 ” ” September 1969



TBL6/14

MECHANICAL DATA (continued)

163
148
| @: 95
fft ff 3]
N
LG %
g | XM5
&
Q
&
g
i ,
: i I3
1
5 : 3
| \l q 4
ma— 3
max 101 g
7200055 %
224 17
M S
E
(6x)7¢
t 1 *t 7200055
la 242 |
i 262 :
ACCESSORIES
Filament connectors
with cable : 40662
Frid connector 1 40664

Insulating pedestal : K508
or air distributor : K509

Net weight of tube : 3.8 kg Dimensions {n mm

Net welght of pedestal: 7.4 kg Mounting position: vertical with anode down

For intermittent service see curves page 4

For further data and curves (except cooling curves) please refer to type TBH6/14

September 1972 | | || 3



TBL6 /14

Limits of anode dissipation and cooling, intermittent service.

7703882-202125/n
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MAINTENANCE TYPE

TBL6/20

AIR COOLED

COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

C telegr.

B television

grounded grid I;Ieg. mod. ;os. mod.
Freq. 0s. sync. eg. sync.
(MHz) Vg WQ Vg Wo (kW) Va Wo (kW)
(kV) (kW) (kV) sync. (kV) white
110 5 17
48 to 88 5 17 5 17
170 to 220 4 12 4 12
HEATING: direct; filament thoriated tungsten
Filament voltage Vg = 6.3 V
Filament current If = 14 A
Cold filament resistance Rfp = 0.004 @

The filament current mustnever exceeda peak value of 500 A at any time during
the initial energizing schedule

CAPACITANCES

Anode to all other elements except grid

Grid to all other elements except anode

Anode to grid

TYPICAL CHARACTERISTICS

Anode current

Anode voltage

Amplification factor

Mutual conductance

—
®

<
®

®

0.6 pF 1)
= 65 pF
= 29 pF

= 60

= 60 mA/V

1) Anode fully screened from filament terminals by a flat metal screenconnected
to the grid terminal
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TBL6/20

AIR COOLING CHARACTERISTICS. See also cooling curves

Wa n b Imin Pi

(kW) (m) (°C) (m3/min) (mm H0)

345 0 35 5.0 16

1500 35 95:9 16

3000 25 5.7 16

8 0 35 77 35

1500 35 9 40

3000 25 9 36

10 0 35 11 65

1500 35 13 75

3000 25 13 66

Recommended direction of air flow

b

X

S XL T

AT 7T

- >
) T
=

I

Generally it is necessary to direct an air flow on the grid, anode and filament
seals. E.g. at 220 MHz an air flow of 0.6 m3/min on each of these sealsis
necessary.

TEMPERATURE LIMITS (Absolute limits)

Temperature of seals = max. 180 ©C
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TBL6/20

MECHANICAL DATA Dimensions in mm
. 127-1
Net ight: 9.5 k e li]
crwels J 82+05
g 405+05 Lol
| &%
[N -~
A= S NEAAEN
|
| ———— \ v
g F - FI;;" |
i o 18
I g—& =%}
- fv 1271 % Biye
¢ Jj*\ng tl
&/ =T Nk
&
o7 i g ‘
o/ 1 ot
'r\b‘ | (e} !
“r | ‘H |
i P
\ |
xcf—’ ‘ v

159%07

PR o AR—
169%05
T

Eccentricity of outer diameters of the electrode terminals and of the protruding
edge of the radiator housing with respect to the radiator housing is max. 1 mm

)i ks
S _90°t05°

Mounting position: vertical with anode up or down

ACCESSORIES

Insulating pedestal 40654
Grid and anode connector 40651
Inner filament connector 40652
Outer filament connector 40653
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TBL6/20

R.F. CLASS C TELEGRAPHY, grounded grid

LIMITING VALUES (Absolute limits)

Frequency f up to 110 MHz
Anode voitage Va = max. 5.5 KV
Negative grid voltage —Vg = max. 500 V
Anode current Iy = max. 6

Grid current Ig = max. 1.5 A
Anode input power Wiz = max. 30 kW
Anode dissipation Wy = max. 10 kW

OPERATING CONDITIONS

Frequency f = 110 MHz
Anode voltage Vg = 5 kV
Grid voltage Vg = =300 V
Anode current L, = 4.8 A
Grid current Ig = 1.2 A
Peak grid A.C. voltage Vgp = 520 V
Grid input power Wig = 2560 W
Anode input power Wig = 24 kW
Anode dissipation Wy, = 9 kW
Output power Wy = 15+2 kwl)
Efficiency n = 62.5 % 2)

1) Power transferred from driving stage included

2) Pure tube efficiency
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TBL6/20

R.F. CLASS B TELEPHONY FOR TELEVISION SERVICE; linear, grounded-grid
amplifier s
Negative modulation, positive synchronisation (CCIR and FCC system)

LIMITING VALUES (Absolute limits)

Frequency f upto 88 upto 220 MHz
Anode voltage Va S max. 5.5 max. 4.5 kV
Anode input power W<1a sync = max. 25 max. 22 kW
Anode dissipation Wy sync = max. 10 max. 10 kW
Anode current I sync = max. 6 max. 6 A
Grid current Ig sync = max. 1.2 max. 1.2 A

OPERATING CONDITIONS (at centre frequency of the resonance curve)

Frequency f = 48 to 88 170 to 220 MHz
Bandwidth B(-1.5dB) = - 7 MHz
Bandwidth B(-3dB) = 6 12 MHz
Anode voltage Va = 5 4 kV
Grid voltage Vg = -90 -75 'V
] sync = 270 255 'V
Peak grid A.C. voltage Vgp gl = 200 180V
sync = 4.8 4.8 A
Anode current I ool i 3.6 36 A
; sync = 1.0 L0 A
Gt emsdcent g black = 0.3 0.35 A
Grid input power Wig sync = 1.4 1.3 kW
~ sync = 17 12 kW
Output power Wo plack = 9.6 6.75 kW

September 1969 \ ' I \ )



TBL6/20

R.F. CLASS B TELEPHONY FOR TELEVISION SERVICE ; linear, grounded-grid
amplifier
Positive modulation, negative synchronisation (RTF and BBC system)

LIMITING VALUES (Absolute limits}

) —— s T DRl Wie
Anode voltage Va = max. 5.5 max. 4.5 kV
Anode input power Wia white = max. 25 max. 22 kW
Anode current I, white = max. 6 max. 6 A
Grid current Ig white = max. 1.2 max. 1.2 A
Anode dissipation W4 white = max. 10 max. 10 kW

OPERATING CONDITIONS (at centre frequency of the resonance curve)

Frequency f = 48 to 88 170 to 220 MHz
Bandwidth B(-3dB) = 6 12 MHz
Anode voltage V, = o 4 kV
Grid voltage Vg = -90 ~75 V
white = 270 255 'V
Pe: i G
eak grid A.C. voltage Vgp black = 110 5 v
ite = ’ .8 A
Anode current I :f;ii _ 1445_; 1442 A
g . white = 1 1 A
Sl g s black = 0.2 0.2 A
Grid input power Wig white = 1.4 1.3 kW
white = 17 12 kW
Output power "~ Yo plack = 1.7 1.2 kW

(o)}
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7753 TBL6/74000

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Three phase rectifier
Freq.
Continuous Intermittent
(MHz) en
V, (KV) | Wy (kW) | V, (KV) | Wo (kW)
50 i 4.85
6 4,1 6 5.9

HEATING : direct; filament thoriated tungsten

: _ + 5%
Filament voltage Ve = 6.3 V -10%,
Filament current I = 65 A
CAPACITANCES
Anode to all other elements except grid C, < 0.5 pF
Grid to all other elements except anode Cg = 13 pF

Anode to grid cag = 7.5 pF

TYPICAL CHARACTERISTICS

Anode voltage ¥y F 6 kV
Anode current Iy =0.24 A
Amplification factor W = 23
Mutual conductance S = 7 mA/V

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals max. 220 °C

Temperature of external parts of the anode max. 270 °C

772 3531
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TBL6 /74000

COOLING

Continuous service W, (kW) gmin (m3/min) pi (mm Hp0)
1.3 1.6 16
1.7 2.1 25

For intermittent service see figure page A

At higher altitudes and/or temperatures a corresponding higher amount of air
should be applied

RECOMMENDED COOLING DEVICE

I

(1) = metal housing (see page 3)
(2) = glass cylinder
(3) = socket 2422 511 05001 )

(4) = ground plate (see page 3)

(

Dimensions of the glass cylinder:
Height : 118 mm
Outside diameter : 150 mm

Inside diameter : 144 mm

_)
ro®

20212.4/dy,

The cooling air should preferably be supplied through the space under the ground
plate (4). This ground plate should have holes of sufficient cross section to pass
the required air flow.

The housing (1) should be connected to the anode connector. Atfrequencies above
4 MHz both grid terminals should be connected in parallel. At the highest fre-
quencies care should be taken to distribute the R.F. current equally between
both grid terminals to avoid excessive grid seal temperatures.

772 8655




TBL6/4000

RECOMMENDED COOLING DEVICE (continued) Dimensions in mm

< 40
| section BB
I A
‘ |
i
Aﬂ ‘1 jA |
v | RS
1 ,
[ 1=y
P T 1 ‘
e 743 . |
L 5 .
Metal housing (1) section AA
/
/ L ) 4
/ 457 7
b v ; Lo
\ | | ]
B8 ?} (38

“20212 /4

Ground plate (4)

Z;OKIOX)
- o
(4X)
t
-
/
// \
r )
| e
e iKon
\ |
/
\\ #
S S
I |
e :
SOCKET / T/
2422 511 05001
! 772 8656
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TBL6 /74000

MECHANICAL DATA (dimensions in mm)

Socket: 2422 511 05001 ' _max 70

L -

-~

)
|
=

86

\J

Mounting position: vertical with anode up or down

l) Area for anode connector 772 8657




H TBL6/4000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from
three-phase rectifier without filter

LIMITING VALUES (Absolute limits) continuous service

Frequency : f up to 50 MHz
Anode voltage T V, = max. 8 kv
Anode current Iy = max. L A
Anode input power Wia = max. 7 " kW
Anode dissipation W, = max. 1.7 kW
Negative grid voltage -Vg = max. 1250 V
Grid current, loaded Ig = max. 0.4 A
Grid current, unloaded Ig = max. 0.5 A
Grid resistor Rg = max. 10 k2

OPERATING CONDITIONS ; continuous service

Frequency f = 50 50 MHz
Transformer voltage Vir = 6.0 5.1 kVRms
Anode voltage Va = 7 6 kV
Anode current, loaded Iy = 0.9 0.9 A
Anode current, unloaded I, = 0.2 0.2 Al
Grid current, loaded Ig = 0.25 0.28 A
Grid current, unloaded Iy = 0.30 0.35 A1)
Grid resistor Ry = 2.5 2 k2
Load resistance Ry = 3.85 3.3 k@
Feedback ratio under loaded conditions Vg~/Va~ = 15 16 %
Anode input power Wia = 6.3 5.4 kW
Anode dissipation Wy = 1.45 1.3 kW
Output power Wo = 4.85 4.1 kW
Efficiency n = 77 76 %
Output power in the load Wy = 4.0 3.3 kW 2)

1) In a typical circuit
2y Useful power in the load measured in a circuit having an efficiency of 85%.
772 3535
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TBL6 74000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from

three -phase rectifier without filter

LIMITING VALUES (Absolute limits) intermittent service

Frequency

Anode voltage

Anode current

Anode input power
Anode dissipation
Negative grid voltage
Grid current, loaded
Gria current, unloaded

Grid resistor

OPERATING CONDITIONS, intermittent service
Frequency

Transformer voltage

Anode voltage

Anode current, loaded

Anode current, unloaded

Grid current, loaded

Grid current, unloaded

Grid resistor

Load resistance

Feedback ratio under loaded conditions
Anode input power

Anode dissipation

Output power

Efficiency

Output power in the load

1y see figure page A
2)Ina typical circuit

max.

max.

max.

Vg !/ Va..

Wia

50 MHz

8 kV
1.5 A

9 kW
2.1 kw D)
1250 V
0.4 A
0.5 A
10 k2
50 MHz
5.1 kKVRas

6 kV
1.33 A
0.33 A2
0.38 A
0.48 A 2)
1450
2200 Q
17 %

8 kW
2.1 kwly
5.9 kW
74 %
4.75 kw 3)

3) Useful power in the load measured in a circuit having an efficiency of 85%.
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100,
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Cooling data oS
60 h =0m oS
= t;i =max35°C EEERY
i g =minl6m3¥min [0S
60
40 N Wy =17kW
o= 21kW
20
0
0 5 10 15 20 25 30 35

Operation time (sec)
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TBL6/76000

5924
AIR COOLED R.F. POWER TRIODE
QUICK REFERENCE DATA
General purposes
N Freq. C telegr. B teleph. Ca mod. B mod. 1)
(m) | (MHz) Va W, Y, W Va W, Vi W,
(kV) | (kW) | (kV) | (kW) | (kV) | (kW) kV) | (kW)
+ 75 6 6.9 6 1.9 6 13..3
5 5.6 5 1.45 5 4.7 5] 6.6
4 4 4.5 4.1 4.5 6.0
4 S 4 5:3
3.5 3 38 4.6
3 2.2 3 3.3
Television service
Neg. d. : s . . . ’
ey eg. mo Pos. sync Pos. mod. Neg. sync
(MHz) Vig * W, sync W, black Vs W, white
(kV) (kW) (kW) (kV) (kW)
70 5 9 535 5 9

HEATING: direct; filament thoriated tungsten

Filament voltage Vi 12.6 V
Filament current . Iy 33
CAPACITANCES
Anode to all other elements except grid C, 0.3 pF
Grid to all other elements except anode Cg 16 pF
Anode to grid cag 11 pF

COOLING: forced air

1) Two tubes
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TBL6/6000

TYPICAL CHARACTERISTICS

Anode voltage

Anode current

Amplification factor

Mutual conductance

Va 4 kv

Iy 1 A

v 32

S 17 mA/V

AIR COOLING CHARACTERISTICS, sece also the cooling curves

Wa h tj max. dmin. pi
(KW) (m) (0C) (m3/min) (mm Hy0)
1 0 38 3 8
0 45 3.1 8
1500 35 3.7 9
3000 25 4.1 10
3 0 3b 5.2 23
0 45 6.1 29
1500 35 0.2 26
3000 25 6.6 26
5 0 35 9.2 68
0 45 10.7 90
1500 35 11.,2 81
3000 25 11.6 79
TEMPERATURE LIMITS (Absolute limits)
Temperature of seals = 180 °C
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TBL6/6000

MECHANICAL DATA Dimensions in mm

Mounting position: Vertical with anode up or down.
The centre tap f, must not be used for filament current supply. The connectors type
40634, however, must be usec for cooling of all three filament pins.

) a
Net weight: approx. 4.6 ki
g £p 5 69.5-70.5
<_Mmax59
. Te OO T
""i E: ﬁ S
Sl max10
fht (5 | 0 | g
o A
g N
5
Loy
i a 32
S
IS
i
Yy
ACCESSORIES
Grid connector type 40650 2
or 40622
Filament connectors 40634
Insulating pedestal 40630

For further data and curves (except cooling curves) please refer to type TBW6/6000

1) This pin is marked "O"
2) The connector 40650 should be used only below 30 MHz.
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TBL6/6000

7Z06489-20.2 12.1/1jj).

55— = ; 100 L —r T L7100
W _tI,;:max35°C - p; W, |ti=max45°C 1 b p;
(kW) oz (mmH,0) i (mmH,0)
(kW) ’
3 4 50 3 50
P /1P
1 0 1 0
0.4 45 7 45
N at N at
(H.R) ! (°C) (HR) (°c)
1 B 4
0.2 o 3 05 35
A At a
It 1
N t i
e
0, 25 0 - L 2
0 5 q (m¥min) 10 0 5 q(m¥min) 10 J
7206487-20.2.12.1/f]
. h =1500m o 4 h =3000m o
W, |ti=max35°C ; p; Wa |t; = max 25°C ; P;
(mmH;0) Y (mmH,0)
(kW) i W
3 AP, 50 3 50
V.
4!
7 0 7 0
0.4 45 04 45
N At N WP at
(H.R), kb (°C)  (HR) (°C)
02 35 02 35
I v,
4 N A
N, -
I
1
00 5 q(m¥min) 10 2 00 5 q (m¥min) 10 a8
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6961 TBL7/8000

AIR COOLED R.F. POWER TRIODE

Triode for use in industrial R.F. generators and in telegraphy and telephony
transmitters.

QUICK REFERENCE DATA
by Freq. C telegr. C osc. B mod. 1)
' W v, Wo || Vv w
MHz) a [¢] a [¢] a (¢]
(m) | ¢ &) | W) | v | oaw) || &) | aw)
10 30 6.5 9.5 7.0 20
6.0 8.5 5:0 9.0
5.0 7..1 4.0 Tl
6 50 6.0 6.0
COOLING : forced air
HEATING : direct; filament thoriated tungsten
Filament voltage Vg 12.6 V
Filament current I 33
CAPACITANCES
Anode to all other eclements except grid 5 0.3 pF
Grid to all other elements except anode Cg 16 pF
Anode to grid Cag 11 pF
TYPICAL CHARACTERISTICS
Anode current L, I A
Anode voltage V5 6 kV
Amplification factor H“ 32
Mutual conductance S 15 mA/V

1) Two tubes

Contemhar 1079 || || 1



TBL7/8000
AIR COOLING CHARACTERISTICS
W, h 4 q Pj
max. min.
(kW) | (m) (°C) | (m3/min) | (mm H,0)
0 35 4.8 o See cooling curves
5 0 45 5.7 25 e &
1500 35 Dl 23
3000 25 6.1 23
0 35 6.2 32
3.5 0 45 7D 42
’ 1500 35 7.3 36
3000 25 7.8 36
0 35 9.2 68
6 0 45 10.7 91
1500 35 11.2 81
3000 25 11:7 80
Temperature of filament seals max. 210 °C
Temperature of grid and anode seals max. 180 °C
Filament connectors 40634
Connector for centre pin of filament 40649 1)
Grid connector 40650 2) or 40622

Insulating pedestal (see page 4) 40630

1) The centre tap fc (diameter 10.5 mm; marked O) must not be used for fila -
ment current supply. The connector type 40649, however, must be used for
the cooling of this pin.

2) See page 4. The connector 40650 should only be used below 30 MHz .
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TBL7/8000

MECHANICAL DATA Dimensions in mm

Mounting position: vertical with anode up or down

a
. 69.56-705
== — >
«max59
g o
te < b
(Vo)
ffcf S g}
o 9
> © -
Q8
A a4 Lnx é
&

122-1226

For further data and curves ( except cooling curves ) please

refer to type TBW6/6000

1) See page 2
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TBL7/8000
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8269 TBL7/ 9000

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Freq. Three phase
Va Wy 1)
(hlkiz) (kV) (kW)
50 7.2 6.1
6.2 5.0

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 12,6 V _1—(5) %
Filament current Ig = 32 A
CAPACITANCES
Anode to all other elements except grid Ca = 0.4 pF
Grid to all other elements except anode Cg = 18,5 pF
Anode to grid Cag = 7.4 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg = 6 kV
Anode current Iy = 1 A
Mutual conductance S = 12 mA/V
Amplification factor L = 24

l) Useful power in the load
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TBL7/9000

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode and seals = max. 220 ©°C

AIR COOLING CHARACTERISTICS for continuous service

For intermittent service see figure page A

Wa h 4 Qmin Pi
(kW) m | O | (m%min) | (mm Hy0)

2 0 35 4.8 20

0 45 8.7 25

1500 35 5.7 23

3000 25 6:1 23

4 0 35 6.8 38

0 45 7.9 49

1500 35 7.8 42

3000 25 8.4 42

6 0 35 9.2 68

0 45 10,7 90

1500 35 11,2 81

3000 25 117 81

At frequencies above 4 MHz both gridterminals should be connected in parallel.
At the highest frequencies care should be taken to distribute the R.F. current
equally over both grid terminals to avoid excessive grid seal temperatures.

2 ‘ ‘ | | September 1969



TBL7/9000

MECHANICAL DATA Dimensions in mm
Net weight of the tube: 4.4 kg

8
S f
g 1
‘ [
3
122-7122.6¢ L
Connectors for grid and filament 40634
Insulating pedestal 40630
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TBL7/9000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from
three -phase rectifier without filter

LIMITING VALUES (Absolute limits), continuous service

Frequency f up to 50 MHz
Anode voltage Va = max. 8 KV
Anode input power Wig = max. 12 kW
Anode dissipation W, = max, 6 kW
Anode current I = max. 1.8 A
Negative grid voltage —Vg = max. 1250 V
Grid current, loaded Ig = max. 0.4 A
Grid current, unloaded Ig = max. 0.5 A
Grid circuit resistance Rg = max, 10 k2

OPERATING CHARACTERISTICS , continuous service

Frequency f = 50 50 MHz
Anode voltage Va = 7200 6200 V
Anode current, loaded I = 1,5 1.4 A
Anode current, unloaded I = 0.37 0.40 A
Grid current, loaded Ig = 0.36 0.37 A
Grid current, unloaded Ig = 0.47 0.47 A
Grid resistor Rg = 1850 1500 €
Load resistance Ra,. = 2300 2100 Q2
Feedback ratio under loaded conditions ng / Va, = 17 17 %
Anode input power Wia = 10.8 8.68 kW
Anode dissipation Wy = 3.3 2.9 kw
Efficiency n = 70 71 %
Output power in the load W = 6.1 5.0 kw1

l) Useful power in the load, measured in a circuit having an efficiency of 85 %

4 | l l i September 1969



TBL7/9000

72044023-20.2.12.g-ijjj.
[
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(%) 1 i
Wo=6kW 1 ]
100 T
T | h ti q )
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50 AR
i
™~
hY
0
(92‘) [TTT11 }
h t; q
(m) | (°C)|(m¥min)
0 35 57 H
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= Py
% 0 2

Operation time (sec)
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TBL7/9000
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6618 TBL12/25

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase
Freq.
Va Wo
L (kV) (W)
30 12 29.0
10 23.3
8 17.9

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 8.0 V * 5%
-10 %

Filament current I¢ = 98 A

Cold filament resistance Rfp = 0.008 @

The filament current must never exceed a peak value of 210 A instantaneously
at any time during the initial energizing schedule

CAPACITANCES
Anode to all other elements except grid C, = 04 pF
Grid to all other elements except anode Cg = 37 pF
Anode to grid Cag = 30 pF
TYPICAL CHARACTERISTICS
Anode voltage Vo = 12 kV
Anode current I, = 2 A
Amplification factor M = 34
Mutual conductance S = 20 mA/V
TEMPERATURE LIMIT (Absolute limit)
Seal temperature = max. 220 °C 772 8674

June 1965 H “ 1



TBL12/25

AIR COOLING CHARACTERISTICS

Wa h tj Imin By
(kW) (m) °cy (m3/min) (mm Hy0)

7 0 35 6.6 10

0 45 7.7 13

1500 35 7.9 12

3000 25 8.3 12

10 0 35 10.5 23

0 45 12:.3 31

1500 35 12.6 28

3000 25 1842 27

15 0 3 - 18.1 60

0 45 21.2 79

1500 39 2147 73

3000 25 22.8 70

To ensure a uniform R.F. current distribution in the grid seal especially at
frequencies higher than 4 MHz, the grid lead should be connected as shown
below

772 3548




TBL12/25

MECHANICAL DATA Dimensions in mm
Filament connectors

with cable 1 40662

Grid connector . 40663

Insulating pedestal  : 40648

| 190
Net weight of the tube  : 17.3 kg ; 7766‘5 “‘1’1
| e
Net weight of pedestal : 7.15 kg ? r »‘?ﬁ i !
‘ g -
- 264 . ‘ ‘ f 1] =f | 44
65 ‘ ‘ (Bxm5 R
) [ / v
b S— — )
¥ -
“: g |
28 S S
NN |
A § f g
S
‘ I
G} \7¢ A o ¥ ; ‘
19 | ‘
-———~—— . |
max192 fax)M5 |
[ = f r? 1
a ‘ ""Q'*"Y E’ """" S* l
o 7
3
218 X
g 8
0 S
N
f T
(6x) 79
i I as
la 242 |
[ Ll
I 262 )
Mounting position: vertical with anode down
772 8675
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TBL12/25

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

LIMITING VALUES (Absolute limits)

Frequency f up to 30 MHz
Anode voltage Ve - max. 13 KV
Anode current Iy = max. 4.8 A
Anode dissipation W, = max. 15 kW
Anode input power Wi, = max. 60 kW
Negative grid voltage —Vg = max. 1500 V
Grid current Ig = max. 0.8

Grid circuit resistance Rg =  max. 10 k2

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Transformer voltage Vir = 8.9 7.4 6.0 kV
Anode voltage vV, = 12 10 8 kV
Anode current, loaded 1 = 3.2 B:2 3:2

Anode current, unloaded L, = 0.52 0.50 0.48

Grid current, loaded Ig = 0.50 0.50 0.350

Grid current, unloaded Ig = 0.74 0.77 0.80 A
Grid resistor Rg = 2.0 1.6 1.1 kR
Load resistance Ry = 1800 1450 1100 @

Feedback ratio under

loaded conditions Vg~/va~ = 16 17 19 %
Anode input power Wia = 38.4 32.0 25.6 kW
Anode dissipation Wy = 9.4 8.7 7.7 kW
Output power Wo = 29.0 23.3 17.9 kW
Efficiency n = 75.5 72.5 70 %
Output power in the load Wy - 25 20 15.5 kwlh

1y Useful power in the load measured in a circuit having an efficiency of about
90% 722 3550
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TBL12/38

7806

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase
Freq.
\Y W

a 0
S (kV) (kW)
30 12 39
31.3
8 23.2

HEATING: direct; filament thoriated tungsten

Filament voltage V¢ 8 Vv i B %
-10 %

Filament current If 130 A

Cold filament resistance Rfo 0.006

The filament current must never exceed a peak value of 280 A at any time during
the initial energizing schedule

CAPACITANCES

Anode to all other elements except grid Cy 0.9 pF

Grid to all other elements except anode Cg 45 pF

Anode to grid Cag 23.5 pF

TYPICAL CHARACTERISTICS

Anode voltage Wi 12 kV

Anode current I 2 A
Mutual conductance 25 mA/V
Amplification factor K 21

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals max. 220 °C

September 1972 (l



TBL12/38

COOLING See also cooling curves

Wa h ti dmin Pi
&W) | (m) | (°C) | (m3/min) | (mm Hy0)

7/ 0 35 6.6 10

0 45 Tid 13

1500 35 7.9 12

3000 25 83 12

10 0 35 10.5 23

0 45 12.0 al

1500 35 12.6 28

3000 25 I'3i:.2 27

15 0 35 18.1 60

0 45 21.2 79

1500 35 21.7 73

3000 25 22.8 70

MECHANICAL DATA

Grid connector 40663

Dimensions in mm

Connection of the grid lead

The rounded side of the grid connector should face the anode. To ensure a uniform
RF current distribution in the grid seal at frequencies higher than 4 MHz, the grid lead
should be connected as shown in the figure at right.
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TBL12/38

MECHANICAL DATA (continued) Dimensions in mm

Mounting position: vertical

Net weight: approx. 16.1 kg

o1
| | ©
L |
‘ ~BxM5
w0
2
3
[ ) N
e
lﬂ] E ; RINEES
=10
4l
Q 198 |
©
& max 192 QL
e o
v | : \\
x e p
a )
I
g
I l /(8X)7¢
T
f f le 242 |
262 "
ACCESSORIES
Filament connectors type 40662
Grid connector 40663
Insulating pedestal 40648 net weight  7.15 kg
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TBL12/38

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from
three-phase rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anode voltage 7 v,  max. 13 kv
Anode current L max. 2 A
Anode dissipation W, max. 15 kW
Anode input power Wia max. 60 kW
Negative grid voltage —\"g max. 2 kV
Grid current, loaded Ig max. 1.5 A
Grid current, unloaded 1g max. 2.0 A
Grid circuit resistance Rg max. 10 k@

OPERATING CONDITIONS

Frequency f 30 30 30 MHz
Anode voltage Va, 12 10 8 kV
Anode current, loaded Iy 4.5 4.5 4.5 A
Anode current, unloaded I, 0.65 0.63 0.62 A
Grid current, loaded Ig 0.9 6.9 0.9 A
Grid current, unloaded Ig l~.22 13 1.35 A
Grid resistor Rg 1100 1000 900 €
Load resistance R 1450 1100 800
Feedback ratio under

loaded conditions VgN/VaN, 16 19 24 %
Anode input power Wia 54 45 36 kW
Anode dissipation W, 15 13.7 12.8 kW
Output power W 39 313 23.2 kW
Efficiency n 728 70 64.5 %
Output power in the load WZ 30 25 18 kW l)

1y Useful power in the load, measured in a circuit having an efficiency of about
85%.
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TBL12/38

7206504 -20.2.12.ab/ch.
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TBL12/40

AIR COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr. C, mod. B mod. l)
(1;;;2) Va Wo Va Wo Va Wo
(kV) | (kW) | (kV) [ (kW) (kV) | (kW)
30 12 41 10 27.5 10 19.2

HEATING: direct; filament thoriated tungsten
Filament voltage Vi = 8 VvV
Filament current Iy = 130 A

The filament current must never exceed a peak value of 280 A at any time during
the initial energizing schedule

CAPACITANCES

Anode to all other elements except grid Cqy . = 06 pF

Grid to all other elements except anode Cg = 45 pF

Anode to grid Cag = 27 pF

TYPICAL CHARACTERISTICS

Anode voltage Vg = 12 kV

Anode current Iy = 2 A
Mutual conductance S = 25 mA/V
Amplification factor u 33

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals . = max. 220 °C

1y Two tubes

September 1969 Il ' H 1



TBL12/40

AIR COOLING CHARACTERISTICS

W, h ¢ 9min Pi
(kW) (m) °c) (m3 /min) (mm HyO)
7 0 35 6.6 10
0 435 qs7 13
1500 35 7.9 12
3000 25 8.3 12
10 0 39 10.5 23
0 45 123 31
1500 35 12.6 28
3000 25 13.2 27
15 0 35 18.1 60
0 45 21.2 79
1500 35 21.7 73
3000 25 22.8 70
MECHANICAL DATA
Dimensions in mm
Net weight of tube 19 kg
Net weight of pedestal: 7.13 kg
4 IR
3
a [ ] N
g |
1
T f |

Mounting position: vertical

2038

e max 1928

4

-

221%
225¢

-

<t
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TBL12/40

ACCESSORIES

Dimensions in mm

Connectors with cable for filament: 40662
Insulating pedestal 40648
Grid connector 40663

The rounded side of the grid connector should face the anode. To ensure a
uniform R.F. current distribution in the grid seal at frequencies higher than
4 MHz, the grid lead should be connected as shown below

I [
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TBL12/40

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Frequency f up to 30 MHz
Anode voltage V. = max. 13 kV
Anode input power Wia = max 60 kW
Anode dissipation W, = max 15 kW
Anode current I, = max. 4.8 A
Negative grid voltage —Vg = max. 1500 V
Grid current Ig = max 1.0 A
Grid circuit resistance Rg = max 10 k2
OPERATING CONDITIONS
Frequency f = 30 MHz
Anode voltage Vg = 12 kV
Grid voltage g - -1000 A%
Anode current I = 4.5 A
Grid current Ig = 0.8 A
Peak grid A.C. voltage Vgp = 1600 v
Grid input power W-lg = 1150 w
Anode input power Wi, = 54 kW
Anode dissipation W, = 13 kW
Output power Wag = 41 kW
Efficiency n = 76 %

4 H H September 1969



TBL12/40

R.F. CLASS C ANODE MODULATION

LIMITING VALUES (Absolute limits)

i f OB S0 Mie
Anode voltage Va = max. 10 kvl
Anode input power Wia = max. 40 kW
Anode dissipation W, = max. 10 kW
Anode current Ly = max. 3.8 A
Negative grid voltage '\/g = max. 13500
Grid current Ig = max. 1.0 A
Grid circuit resistance Rg =  max. 10 kQ
OPERATING CONDITIONS
Frequency f = 30 MHz
Anode voltage Vg = 10 kV
Grid voltage Vg = -1000 A% 2)
Anode current I = 39 A
Grid current Ig = 0.8 A
Peak grid A.C. voltage Vgp S 1500 Vv
Grid input power Wig = 1080 w
Anode input power Wia = 35 kW
Anode dissipation W, = 7.5 kW
Output power Wqo = 27.5 kW
Bfficlency O S B
I—V[-(;dl,l—lati—on factor m = 100 %
Modulation power Wmod 17.5 kW
l) With 120% modulation and 3000 m above sea level
2) Grid bias partially obtained by a grid resistor
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TBL12/40

A.F. CLASS B AMPLIFIER AND MODULATOR (especially for use with a
cathode-follower)

LIMITING VALUES (Absolute limits)

i

Anode voltage v max. 13 kV

a
Anode input power Wig = max. 60 kW
Anode dissipation W, = max. 15 kW
Anode current I, = max. 4.5 A
Grid circuit resistance Rg = max. 10 k
OPERATING CONDITIONS, two tubes

Anode voltage Vg = 10 kV
Grid voltage Vg = -290 v
Load resistance Ras. 7 6240 Q
Peak grid to grid A.C. voltage Vggp = 0 900 V
Anode current I, = 2x0.1 2x1.6 A
Grid current Ig = 0 2x0.035 A
Peak grid current Igp = = 2x0.24 A
Grid input power Wig = 0 2x14 W
Anode input power Wia = 2x1.0 2x16 kW
Anode dissipation W, = 2x1.0 2x6.4 kW
Output power Wo = 0 19.2 kW
Efficiency n = - 60 %

6 H H September 1969
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6078 TBL12/100

AIR COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA
General purposes
C telegr. C an. mod. B mod. 1)
A Freq ¢
fga) (MHz) Va Wo Va W, Vi We
(kV) (kW) (kV) (kW) (kV) (kW)
20 15 12 108 10 80 32 202
15 20 12 94.5 10 54.5 10 116
12 25 11 70 9 42.5 10 77
L1 817 ] 10,5 59 8.5 36.5 9 62
10 30 10 50 8 31 8.5 54
8 46.8
Television service
T R I —— T;
Frag, Neg. mod., pos. sync. )
(MHz) Va Wq sync
(kV) (kW)
48 -68 6.5 100 %

HEATING: direct; filament thoriated tungsten

Filament voltage V¢ 1745 v
Filament current If 196 A
Cold filament resistance Rfo 12 mQ
Filament peak starting current . pr max. 420 A
CAPACITANCES

Anode to all other elements except grid Cy 3.4 pF
Grid to all other elements except anode Cg 116 pF
Anode to grid Cag‘ 86 pF

l) Two tubes

2) Power transferred from driving stage included
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TBL12 /100

TYPICAL CHARACTERISTICS

Anode voltage Va 3 10 kV
Anode current Iy 50 5 A
Amplification factor u - 27
Mutual conductance S - 50 mA/V
Maximum mutual conductance Smax 92 = mA/V

TEMPERATURE LIMITS  ( Absolute limits)

Temperature of seals t max. 180 %
COOLING
Wa h 2] gmin Pi
(kW) (m) (°c) | (m3/min) | (mm Hy0)
30 0 35 35 114
0 45 40 143
1500 35 42 136
3000 25 44 132
45 0 35 54 275
0 45 62.5 335
1500 35 64.5 322
3000 25 68 319

When the tube is used at frequencies above 6 MHz , special attention must be
paid to the anode and grid-seal temperatures.

Cooling of these seals is effected by air flowing through the slots provided at the
top of the cooler housing. In certain cases, e.g. at low anode dissipation and
with cooling by the minimum quantity of air (according to the cooling curves),
the air flow to the seals will not be sufficient to maintain the seal temperatures
below the maximum permissible value at frequencies above 6 MHz.
Consequently, in these cases, a larger quantity of air must be supplied.

When using the special filament connectors type No. 40628, together with con-
necting leads of adequate cross-section, additional air cooling of the filament
terminals is, as a rule, not necessary.

Care should be taken to ensure firm contact of the filament terminals in order
to obtain equal distribution of current over these terminals.

” September 1972
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TBL12/100

MECHANICAL DATA Dimensions in mm
Mounting position: vertical with anode down
Net weight: 28.5 kg

When connecting the filament the three pins of each group must be joined.

740

285

129

764

e

Tube mounted in cooler housing type K506

ACCESSORIES

Filament connectors type 40628

Cooler housing K506

Net weight of K506 72 kg

For further data and curves please refer to type TBW12/100
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RS TBW6/14

WATER COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase
Freq.
(MH q) Va Wo
i (kV) (kW)
30 7 L7, &
6 14.3

HEATING: direct, filament thoriated tungsten

Filament voltage Vi = 6.3 v T 3%
g f - J =10 o
/0
Filament current I¢ = 136 A
Cold filament resistance Rfo = 0.005 @

The filament current mustnever exceed a peak value of 280 A at any time during
the initial energizing schedule :

CAPACITANCES

Anode to all other elements except grid G = 1,2 pF
Grid to all other elements except anode Cg = 44.5 pF
Anode to grid Cag = 33.5 pF

TYPICAL CHARACTERISTICS

Anode voltage Vg = 6 kV

Anode current I = 2.5 A
Mutual conductance S = 23 mA/V
Amplification factor M = 17.5

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals = max. 220 °C

September 1972 H H 1



TBW6/14

WATER COOLING CHARACTERISTICS

Wa t dmin pj

(kW) (°C) (1/min) (atm.)

] 20 4.5 0.03

50 12 0.2

10 20 9.5 0.15

50 22 0.6

15 20 15 0.3

50 34 1.4

— MECHANICAL DATA Dimensions in mm

Filament clips with cable : 40662

Grid connector 1 40664
Water jacket : K720
O-ring large : 262208030889
small : 262208030736 A ‘A —'F
RN
(6xX)M5—] 1 '
g ! T 1 ?} T
Net weight of tube 2. kg | -
=M
Net weight of water jacket: 2.2 kg t’f,\l’ 2
07561 |1 | wd ’g‘ g‘
LB, T
T T |
a O L 150 ! o \
SR
] Sy
£ ; ?‘EE’” =g
o ! Tamaa it~
___:_3" !
tl;-q-/ FEB«'— _¢_
f f

For further data and curves (except cooling curves)
please refer to type TBH 6/14
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TBW6/14

08 20 ]
iy Vi W E e 2o
(kW) ;=20 atm) (kW) =50 (atm)
5 406 15 AAHS
4 A
A
> oi
10 04 10 7 1
—
A
/ /
5 A Ho2 5 05
- - v a
0 0 0 o
5 0 q(i/min) 15 10 20 30 (1/mi)
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5923 TBW6/6000
WATER COOLED R.F. POWER TRIODE
QUICK REFERENCE DATA
General purposes
C telegr: B teleph. C, mod. B mod. 1)
A Freq.
(m) (MHz) Va Wo Va Wo Va Wo Va Wo
kV) | (kW) | (kV) | (kW) | (kV) | (kW) (kV) | (kW)
< 75 6 6.9 6 1.9 6 13.3
5 5.6 5 1.45 5 4.7 5 6.6
4 4 4.5 4.1 4.5 6.0
4 %) 4 5.8
3.5 3 349 4.6
3 2.2 3 3.3
Television service
Neg. mod. Pos. sync. Pos. mod. Neg. sync.
Freq.
(MHz) Va W, sync W black Vi, W, white
(kV) (kW) (kW) (kV) (kW)
75 ) 9 935 S 9
HEATING: direct, filament thoriated tungsten
Filament voltage Vg 12.6
Filament current Ig 33 A
CAPACITANCES
Anode to all other elements except grid Cy 0.3 pF
Grid to all other elements except anode Cg 16 pF
Anode to grid Cag 11 pF

1) Two tubes
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TBW6/6000

TYPICAL CHARACTERISTICS

Anode voltage Va 4 kV

Anode current I 1 A
Mutual conductance S 17 mA/V
Amplification factor % 32

COOLING: water/low-velocity air flow

WATER COOLING CHARACTERISTICS See also the cooling curves

Wa 4 amin?) P
(kW) (°C) (1/min) (atm)
1 20 2.9 0.08
50 3 0.1
2 20 2.9 0.08
50 ) 0.3
4 20 4 0.18
S0 9 0.9
6 20 6 0.4
50 14 2.5

It is necessary to direct a low-velocity air flow to the anode and the grid seal at
frequencies above 30 MHz
The air flow must be started upon or before application of the filament voltage

TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature i max. 50 ©°C

Temperature of seals t max. 180 ©C

l) At inlet temperatures between 20 and 50 °C the required quantity of water can
be found by proportional interpolation
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TBW6/6000

MECHANICAL DATA Dimensions in mm
Mounting position: vertical with anode down
Net weight: 0.45 kg 69.5-70.5
< Max59 |
9.1
Cmimnin RIS
a Q =
5] e
| E 7 -t ) |
| max10 ) ‘
g =
© |
o o) |
<} | ol
ffcf x| I
g 3
£

Tube mounted in water jacket K713
The centre tap f. must not be used for filament current supply. The connectors
type 40634, however, must be used for the cooling of all three filament pins, thus
also of pin f_

ACCESSORIES

Grid connector type 40650 3) or 40622

Water jacket K713 net weight 0.52 kg
Filament connector 40634

"O" ring 3322 026 82801

1y 1/8 in pipe thread
2) This pin is marked "O"

3) The connector 40650 should be used only below 30 MHz.
When the tube is used with this connector at maximum ratings additional cooling
of the grid seals will be required.
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TBW6/6000

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

Frequency f up to 75 MHz
Anode voltage Vs max. 6 kv
Negative grid voltage -Vg max. 1000 V
Anode current Ia max. 1.5 A
Grid current Iy max. 0.35 A
Grid dissipation Wg max. 120 W
Anode input power Wia max. 9 kW
Anode dissipation W, max. 6 kW 1)

OPERATING CONDITIONS

Wavelength A 4 4 4 m
Frequency f 78 79 75 MHz
Anode voltage Va 6 5 4 kV
Grid voltage Vg -400 -300 -200 V
Anode current Ia 1. 1.5 1.37 A
Grid current Ig 0:31 0.33 0.35 A
Peak grid A.C. voltage Vgp 740 640 500 V
Grid input power Wig 210 190 160 W
Anode input power Wia 9 7.5 5.5 kW
Anode dissipation Wy 2.1 1.9 1.5 kW
Output power Wy 6.9 5.6 4 kW
Efficiency n 76: 5 o 73 %

1) TBL6/6000 W, max, =5 kW

- ’ ‘ ‘ ‘ September 1972



TBW6/6000

RF. CLASS C TELEGRAPHY, grounded grid
LIMITING VALUES (Absolute limits)

Frequen_c_y___ . ______f_ upto 75 MHz
Anode voltage Va max. 6 kV
Positive cathode to grid voltage ng max. 1000 V
Anode current Iy max. 1.5 A
Grid current Ig max. 0.35 A
Grid dissipation Wg max. 120 W
Anode input power Wia max. 9 kW
Anode dissipation Wy max. 6 kw 1

For frequencies from 75 MHz up to 220 MHz See page 17

OPERATING CONDITIONS, two tubes
7

r—t) == =l

Lody/
g -

20.2.b.e/cjj.

For data please refer to page 6

1) TBL6/6000 W, max.= 5 kW
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TBW6/6000

R.F. CLASS C TELEGRAPHY, grounded grid (continued)

OPERATING CONDITIONS, two tubes (continued)

A
f

4

75

6

-400
2x1.5
20,31
740
2x1120
2x9
2%x2.1
13.8+1.82
76.5

2.7h
110

5

-300
2x1.5
2x0.33
640
2x920
2x7 .5
2x2.2
10.6+1.46
71

2,74
110

4
-200
2x1.37
2x0.35
500
2x675
2%5. 2
2x1.7
7.6+1.03
69

1.36) m
220 MHz

-200
2%1+25

450
2x380
2x5 kW

v
A
2x0.2 A
Vv
W

2x2.5 kW
540.6 kW 2)

l) When using the tube above 108 MHz, particular attention must be paid to a
careful design of the installation, otherwise the tube may be damaged.
Therefore, our guarantee for the tubes operating at frequencies above 108
MHz can only be given after approval of the installation.

2) Power transferred from driving stage included.

3) Pure tube efficiency.
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TBW6/6000

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

Frequency f upto 75 MHz
Anode wologe v, m ;x. 6- ) kV
Anode current Iy max. l.1 A
Anode input power Wia max. 6.6 kW
Anode dissipation W, max. 6 kw 1)

OPERATING CONDITIONS

Wavelength A 4 4 m
Frequency f 79 75 MHz
Anode voltage Va 6 5 kV
Grid voltage Vg ~-180 -145 V
Anode current Iy 0.99 0.9 A
Peak grid A.C. voltage Vgp 250 225V
Anode input power Wia B39 4,5 kW
Anode dissipation Wy 4 3.05 kW
Output power Wo 1.9 1.45 kW
s M R LI, 32 %
Modultion BaesE |+ m “"-IE)E)""""_IE)E)"E/%""
Grid current Iy 0.3 0.32 A
Grid input power W-1g 140 130 W

1) TBL6/6000 W, max.= 5 kW
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TBW6/6000

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

FIEQEI_GEIEZY o f up to 75 MHz
P Va max 5--1&- )
Negative grid voltage -V g max. 1000 V
Anode current Iy max. 1.8 A
Grid current Iy max. 0.35 A
Grid dissipation Wg max. 120 W
Anode input power Wiq max. 6.5 kW
Anode dissipation Wy max. 4 kW 2
OPERATING CONDITIONS

Wavelength A 4 4 4 4 4 m
Frequency £ 75 75 75 79 75 MHz
Anode voltage Va S 4.8 4 3.5 3 kV
Grid voltage Vg -400 =350 =300 =300 -230 V1)
Anode current Iy Tie2 12 1.2 1 1 A
Grid current Ig 0.3 0.3 0.3 0.3 0.3 &
Peak grid A. C.voltage Vgp 690 650 600 600 510 VvV
Grid input power Wig 190 180 165 165 140 W
Anode input power Wia 6 5.4 4.8 4.2 3 kW
Anode dissipation Wy 1.3 1.3 1.8 1.2 0.8 kW
Output power Wy 4.7 4.1 3. 3.0 2.2 kW
Efficiency n 78 76 73 715 73 %
Modulation fator m 100 100 100 100 100 %
Modulation power Wimod 3.0 2.7 2.4 2.1 1.5 kW

l) Grid bias partially obtained by the grid resistor
2) TBL6/6000 W, max.= 3. 4 kW
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TBW6/6000

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

Anode voltage Vy max. 6 kV
Anode current Iy max. 1.5 A
Anode input p:)wer Wia max 9 kW
Anode dissipation W, max. 6 kWI)
Grid circuit resistance Rg max. 15 k2
OPERATING CONDITIONS, two tubes

Va 6 5 4.5 kv
Vg -165 -138 -125 vV
Raan 4900 6400 6100 Q
Vggp 0 910 0 661 0 655 V
I 2x0.125 2%l .5 2x0.11  2x0.91 2x0.1 2x0.92 A
Ig 0 2x0.28 0 2x0.14 0 2x0.09 A
Wig 0 2x115 0 2x42 0 2x27 W
Wia 2x0.75 2x9 2x0.55 2x4.55 2x0.45 2x4.15 kW
W, 2x0.758 2x2.35 2x0.58 2x1.25 2x0.45 2x1.15 kW
Wo 0 13.3 0 6.6 0 6 kW
dtot - 4.3 = 3.3 - 3.7 %
n = 74 - 73 = 72 %
Va 4 3.5 3 kV
Vo -112 -100 -90 A
Raa~ 4900 4200 4400 Q
Vggp 0 632 0 618 0 570 'V
I, 2x0.1 2x0.94 2x0.075 2x0.95  2x0.065 2x0.8 A
Ig 0 2x0.19 0 2x0.18 0 2x0.2 A
Wig 0 2x54 0 2x50 0 2x52 W
Wia 2x0.4 2x3.75 2x0.26 2x3.3 2x0.2 2x2.4 kW
W, 2x0.4 2x1.1 2x0.26 2x1 2x0.2 2x0.75 kW
W, 0 5.3 0 4.6 0 3.3 kW
deot = 2.6 > 2.9 & 3.8 %
n = 71 = 70 = 69 %

1) TBL6/6000 W, max.= 5 kW
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TBW6/6000

GRID MODULATED R.F. CLASS C AMPLIFIER for television service; negative
modulation, positive synchronisation (American and European system)

LIMITING VALUES (Absolute limits)

Frequency f upto 75 up to 220 MHz
Anode voltage Va  max. 5  max. 4 kv
Anode input power Wija sync max. 9.5 max. 6.5 kW
Anode dissipation W, sync max. 5 max. 4 kW
Anode current I, sync max. 1.9 max. 1.6 A

Grid dissipation Wg sync max. 120 max. 120 W
Negative grid voltage -Vg max. 1000 max. 1000 V

OPERATING CONDITIONS, two tubes in push-pull

Frequency £ 48 to 75 170 to 2201) MHz

Bandwidth (~1.5 db) B 5.25 6.5 MHz 2)

Bandwidth (-3  db) B 8 10 MHz 2)

Anode voltage vV, S 4 kV
sync -200 -150 V

Grid voltage Vg black -300 =225 'V
white =550 =500 V

Peak grid to grid voltage Vggp sync 1000 1000 Vv 3)

Anode current I, lsai,;cck 32 32 2

. sync 0.5 0.4 A

Crid current g Black 0.35 0.22 A

Grid input power Wig sync 250 350 to 450 W4)
sync 9 6 kW

Ousput. pewer Wo  Black 5.35 3.37 kW

1) When using the tube above 108 MHz, particular attention must be paid to a
careful design of the installation, otherwise the tube may be damaged.
Therefore, our guarantee for the tubes operating at frequencies above 108
MHz can only be given after approval of the installation

2) These values are based onmeasurements on a circuit with a single LC section

3) Measured by the slide back method

4) Driving power is accounted for largely by circuit losses. The indicated driving
power is required to take care of losses in damping resistors, circuit losses
and tube driving power
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TBWG6/6000

GRID MODULATED R.F. CLASS C AMPLIFIER for television service; positive
modulation, negative synchronisation (BBC system)

LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Anode voltage Va max. 5 kV
Negative grid voltage Vg max. 1000 V
Anode current I, white max. 1.9 A
Anode input power Wj, white max. 9.5 kW
Anode dissipation W, white max. 6 kw D
Grid dissipation Wg white max. 120 W

OPERATING CONDITIONS, two tubes in push-pull

Frequency i 48-75 MHz
., {dant = 85 %) 5.25 MHz
ridtt £ B
Bandwidth (Lant = 70 %) 8 Mz
Anode voltage Va 5 kV
white =200 V
Grid voltage V., black -460 V
g -
sync =380 V
Peak grid to grid voltage Vggpwhitc 1000 Vv
white 3.8 A
Anode current Iy islaick 0.8 A
. white 0.5 A
Grid current Ig S _ 0 A
Grid input power Wig white 250 W
} . white 9 kW
utpak powes WO biack 0.6 kW

1) TBL6/6000 W, max.= 5 kW
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TBW6/6000

R.F. CLASS B TELEPHONY for television service(American and European sys-
tem

LIMITING VALUES (Absolute limits)

Frequency f upto 75 up to 220 MHz
Anode voltage Va max. 5 max. 4 kV
Anode input power Wi, sync max. 9.5 max. 6.5 kW
Anode dissipation “W, sync max. 5 max. 4 kW
Anode current I sync max. 1.9 max. 1.6 A
Grid dissipation Wg sync max. 120 max. 120 W
OPERATING CONDITIONS two tubes in push-pull
Frequency f 48to75 170 to 2201) MHz
Bandwidth (~1.5 db) B 5.25 6.5 MHz 2)
Bandwidth (-3  db) B 8 10 MHz 2)
Anode voltage vV, ) 4 kV
Grid voltage Vg -200 -150 V
sync 1000 1000 V3)
Peak grid to grid voltage Vg, black 800 750 Vv 3)
white 0 200 V3)
sync 3.8 3w2 A
Anode current I, Dblack 3 2.6 A
white 0.2 - A
sync 0.5 0.4 A
Grid current Ig black 0.22 0.220 A
white 0 = A
Grid input power Wig sync 250 350 to 450 W %)
sync 9 6 kW
S Pros Wo  plack 5.35 3.37 kW

l) When using the tube above 108 MHz, particular attention must be paid to a
careful design of the installation, otherwise the tube may be damaged
Therefore, our guarantee for the tubes operating at frequencies above 108
MHz can only be given after approval of the installation

2) These values are hasedon measurements on a circuit with a single LC section

3) Measured by the slide back method

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

12 ” H September 1972



TBW6/5000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from

two -phase half -wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency

Anode voltage
Negative grid voltage
Anode current

Grid current

Anode input power
Anode dissipation

Grid dissipation

OPERATING CONDITIONS

Transformer voltage , RMS Vir
Anode voltage Va
Anode current Iy
Grid current Ig
Grid resistor Rg
Grid input power Wig
Anode input power Wia
Anode dissipation Wy
Output power Wo
Efficiency n

f
VB.
_\/g
Ia
Ig
Wia
\N'd
Wg
6.0h
5.4
1.35
0.31
1300
210
9
2.8
6.5
72

0.31
max. 9
max, [§)

120

5..1%)
4.6
1.18
0.27
1100
160
6.5
1.84

70

KV
kv3)

Q2
kW

kW
kW

1y Care must be taken that under these operating conditions the absolute lim-
iting values are not exceeded by variation of the supply voltage or the load or

by tolerances in the circuit elements

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

ceeded
3y D.C. value
4) TBL6/6000 W, max.= 35 kW
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TBW6/6000

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

LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Anode voltage Va | max. 6000 V
Negative grid voltage —Vg max. 1000 V
Anode current Iy max. 1.5 A

Grid current Ig max. 0.35 A
Anode input power Wia max. 9 kW
Anode dissipation Wy max. 6 kW
Grid dissipation Wg max. 120 W

OPERATING CONDITIONS

Frequency f 75 75 MHz
Transformer voltage, RMS Vg 5.11) 4.42) kv
Anode voltage Va 6.0 5.1 kv3)
Anode current Ia 1:9 1.25 A
Grid current Ig 0.31 0.28 A
Grid resistor Ry 1300 1100 @
Grid input power Wig 210 160 W
Anode input power Wia 9 6.4 kW
Anode dissipation Wa 1.9 1.74 kW
Output power Wo 6.9 4.5 kW
Efficiency n 76.5 70 %

l) Care must be taken that under these operating conditions the absolute lim-
iting values are not exceeded by variation of the supply voltage or the load or
by tolerances in the circuit elements

2 n o

“) Under these conditions normal deviations of voltages and load are permis-
sible. The absolute limiting values of the tube must, however, not be ex-
ceeded

3) D.C. value
4y TBL6/6000 W, max. = 5 kW
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TBW6/76000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with self rectification
LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Transformer voltage, RMS Vie | max. 6800 V
Negative grid voltage —\'g max. 640 V
Anode current Iy max. 0.8 A
Grid current Iy max. 0.19 A
Anode input power Wia max. 9 kW
Anode dissipation W, max. 6 kW 3)
Grid dissipation Wg max. 120 W

OPERATING CONDITIONS

Frequency f 75 75 MHz
Transformer voltage , RMS Vir 6.81) 5.92) kv
Anode current Iy 0.8 0.7 A
Grid current Ig 0.19 0.165 A
Grid resistor Rg 1050 1050

Grid input power Wig W
Anode input power Wia 6.05 4.6 kW
Anode dissipation Wy 1.5 1.24 kW
Output power W, 4.55 3.36 kW
Efficiency n 75 73 %

1) Care must be taken that under these operating conditions the absolute lim-
iting values are not exceeded by variation of the supply voltage or the load or
by tolerances in the circuit elements

2) Under these conditions normal deviations of voltages and load are permis-
sible. The absolute limiting values of the tube must, however, not be ex-
ceeded

3y TBL6/6000 W, max. =5 kW
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TBW6/6000
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TBW6/6000

72 i ! 7Z01 4!89720.2 12 ,)‘/1‘/“'_T
Vo 1 HHHH H
(kV) ! !
w -|C telegrr 1 n
(kW) . HH ' (%)
10 ; 100
ab Wi
s
S !
8 d n 80
s ] T
6|38 - . 60
e AT
I L~
A e
HEENEEEREE RN < «dlENIRENRER
, ; H
4t2 5 40
7/ 1 -+ + = Iy [
R o "
20 ‘ | 20
[ I Il
- HH .
! Ig
- I I
olo [ } T ‘{ I 0
7 2 3 4 X (m) 5
300 150 100 75 f (MHz) 60

September 1972 “ “ 17



TBW6/6000
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6960 TBW7/78000

WATER COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr. C osc. B mod. 1)
A Freq. .

i (MrHej) Va Wo Va W, Va Wo
(kV) (kW) (kV) (kW) (kV) (kw)
10 30 6.5 9.5 7:0 20
6.0 8.5 5.0 9.0
5.0 Tl 4,0 7.1

6 50 6.0 6.0

COOLING: water/low velocity air flow

HEATING: direct; filament thoriated tungsten

Filament voltage V¢ 12.6 V

Filament current If 33 A

CAPACITANCES

Anode to all other elements except grid @, 0.3 pF

Grid to all other elements except anode Cg 16 pF

Anode to grid ag 11 pF

TYPICAL CHARACTERISTICS

Anode voltage Vg 6 kV

Anode current Iy 1 A
Amplification factor M 32
Mutual conductance S 15 mA/V

1) Two tubes
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TBW7/8000

WATER COOLING CHARACTERISTICS , see also the cooling curves

Wa 5] dmin 1) Di
(kW) ©C) (1/min) (atm)
1 20 2.5 0.08
50 3 0.1
2 20 2.5 0.08
50 5 0.3
4 20 4 0.18
50 9 0.9
6 20 6 0.4
50 14 2.5

TEMPERATURE LIMITS (Absolute limits)

Inlet temperature ti max. 50 °C
Temperature of filament seals max. 210 ©C
Temperature of grid and anode seals max. 180 °cC
ACCESSORIES

Filament connectors 40634

Connector centre pin of filament 40649 2)

Grid connector 40630 3) or 40622

Water jacket K713

In general, no air cooling will be required at frequencies up to 30 MHz and at
ambient temperatures below 35 9@,

At higher frequencies or at higher ambient temperatures a low-velocity air flow
to the grid and filament seals will be necessary.

1y At water inlet temperatures between 20 and 50 °C the required quantity of
water can be found by proportional interpolation

2) The centre tap f. (diameter 10.5 mm; marked O) must not be used for fila-
ment current supply. The connector type 40649, however, mustbe used for the
cqoling of this pin

3y See page 3. The connector 40630 should only be used below 30 MHz
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TBW7/8000

MECHANICAL DATA Dimensions in mm

Mounting position: vertical with anode down
Net weight: 0.45 kg

Net weight of water jacket: 0.52 kg

O-ring: 3322 026 82801

L 695-705
o max59
05 9
ASQ‘ =g "*‘E:f‘
a 3, B
E. -1
W
g- g L]
Wi~ /71 © |
g e D | o
EV [ S S— f fc f >§< . %c:
g
g
! |
| 415
o e
S lise L 8
S
Yy |
|
R

1)- =6

Grid connector type 40650
01/8 in pipe thread

2y See page 2
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TBW7/8000

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)
BIBOIBIGT e i
Anode voltage

Negative grid voltage

Anode current

Grid current

Anode input power

Anode dissipation

OPERATING CONDITIONS

Wavelength A
Frequency f
Anode voltage Vg
Grid voltage Vg
Anode current Iy
Grid current Ig
Peak grid A.C. voltage Vgp
Grid input power Wig
Anode input power Wia
Anode dissipation W,
Output power Wo
Efficiency n

max.

max.

max.

30 MHz
7.2 kV
1250 'V
2.9 A
0.6 A
14 kW
6 kW
10 m
30 MHz
5.0 kV
-300 'V
2.0 A
0.5 A
660 V
297 W
10 kW
2.9 kW
7.1 kW
71 %
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TBW7/8000

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage Va max. 7.2 kV
Anode current Iy max. 2.2 A

Anode input power Wia max. 14 kW
Anode dissipation Wy max. 6 kW
Grid circuit resistance Rg max. 15 k€2

OPERATING CONDITIONS, two tubes

\'A 7 5 5 4 kV
Vg -250 -165 -165 -135 \%
Rag._ 4150 4800 5500 3800 Q
Vegp 0 1300 0 880 | 0 730 | 0 930 V
I, 2%0.2  2x2.0 | 2x0.15 2x1.251] 2x0.15  2x1.1]2x0.1 2x1.25 A
Ig 0 2x0.53! 0 2x0.331 0 2x0.22! 0 2x0.36 A
Igp - 2x2.8 : - 2x1.75: - 2x1.2: - 2x1.8 A
Wig 0 2x310 0 2x130 0 2x70, 0 2x135 W
Wia 2x1.4 2x14 | 2x0.75 2x6.2 | 2x05.75 2%5:9 | 2x0.4 2x5.0 kW
W, 2x1.4  2x4.0]2x0.75 2x1.7| 2x0.75 2x1.5] 2x0.4 2x1.45 kW
W, 0 20 | 0 9! o 8ol o 7.1 xw
n ~ 715 = 72.5| - 725! - 1%
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TBW7/78000 H

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

LIMITING VALUES (Absolute limits)

RS20 R S — A 23 W
Anode voltage vV, max. 7 kV
Negative grid voltage —Vg max. 1250 V
Anode current L max. 1.8 A
Crid current , off load Ig max. 0.5 A 1)
Anode input power Wis max. 11 kW
Anode dissipation W, max. 6 kW
Grid circuit resistance Rg max. 10 k2

OPERATING CONDITIONS

Frequency f 50 MHz
Transformer voltage Ve 5100 VRMS
Anode voltage Va 6.0 kV
Anode current Iy 1.5 A
Grid current , on load ) Ig 0.4 A
Grid resistor Rq 1000 @
Grid input power W‘ig 300 W
Anode input power Wis 9 kW
Anode dissipation Wy 2.7 kW
Output power Wiy 6 kW2)
Efficiency n 67 %

1) off load max. 0.7 A

2) Available power (load + circuit losses)

September 1972
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8268 TBW7/9000

WATER COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Freq. Three phase

1

Va W )

MHED Gy | aw)
50 7.2 6.1
6.2 5.0

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 12,6 V _;—8 é’)
Filament current If = 32 A
CAPACITANCES
Anode to all other elements except grid Cq = 0.4 pF
Grid to all other elements except anode Cg = 13.5 pF
Anode to grid Cag = 7.4 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 6 kV
Anode current Iy = 1 A
Mutual conductance S = 12 mA/V
Amplification factor % = 24

l) Useful power in the load

September 1967 “ l ‘
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TBW7/9000

TEMPERATURE LIMITS (Absolute limits)

Water inlet temperature = max, S0 ©°C
Temperature of the seals = max. 220 ©C
WATER COOLING CHARACTERISTICS
Wa 51 Amin Pi
(kW) (] (1/min) (atm)
2 20 2,9 0.06
50 9 0.2
-+ 20 - 0.14
50 9 0.7
6 20 6 053
50 14 1.9

At water inlet temperatures between 20 and 50 °C the required quantity of water
can be found by proportional interpolation.

At frequencies above 4 MHz both grid terminals should be connected in parallel.
At the highest frequencies care should be taken to distribute the R.F. current
equally over both grid terminals to avoid excessive grid seal temperatures.

772 3542




TBW7/9000

MECHANICAL DATA Dimensions in mm
Net weight of the tube 0.57 kg
Net weight of water-jacket : 0.76 kg
$20+05
39.740.
| &
A gga s &
Q )
|
¢86mar
- | | #3802 1
A e B
3 L:;*J:::‘:‘:::_;:J
N | l !--»--r-l
! ! I;_.'»--{_J 2
-
| | : '&
i b
! |
| F=%~=1
| I |
| r_}--l_}
| Ju— ]
.___?i,;\_:
Al N @
/,/ 1\‘\:

T T7z08264

Grid and filament connectors 40634

Water jacket K721
+ O-ring large : 262208030798
small : 262208030733
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TBW7/9000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from
three-phase rectifier without filter

LIMITING VALUES (Absolute limits), continuous service

Frequency £ up to 50 MHz
Anode voltage Vo = max. 8 kv
Anode input power Wi, = max. 12 kW
Anode dissipation W, = max. 6 kW
Anode current Iy = max. 1.8 A
Negative grid voltage Vg = max. 1250 v
Grid current, loaded Ig = max. 0.4 A
Grid current, unloaded Ig = max. 0.5 A
Grid circuit resistance Rg = max. 10 k@

OPERATING CHARACTERISTICS , continuous service

Frequency f = 30 S0 MHz
Anode voltage Va = 7200 6200 V
Anode current, loaded Ia = 1.5 1.4 A
Anode current, unloaded Ia = 0.37 0.40 A
Grid current, loaded Ig = 0.36 0.37 A
Grid current, unloaded Ig = 0.47 0.47 A
Grid resistor Rg = 1830 1500 @
Load resistance Ra. = 2300 2100 @
Feedback ratio under loaded conditions ng /VaN = 17 17 %
Anode input power Wia = 10.8 8.68 kW
Anode dissipation Wa = 3.3 2.5 kW
Efficiency n = 70 71 %
Output power in the load Wf = 6.1 5.0 kw1

l) Useful power in the load, measured in a circuit having an efficiency of 85
772 3540
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6617 TBW12/25

WATER COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

Three phase
(I;\;Heg)' Va Wo
(kV) (kW)
30 12 29.0
10 23.3
8 14:9
HEATING: direct; filament thoriated tungsten
Fil Ite w = 687% 2%
ilament voltage f : -10 %
Filament current I¢ = 98 A
Cold filament resistance Rfp = 0.008 £

The filament current must never exceed a peak value of 210 A instantaneously at
any time during the initial energizing schedule

CAPACITANCES
Anode to all other elements except grid C, = 0.4 pF
Grid to all other elements except anode Cg = 37 pF
Anode to grid Cag = 30 pF
TYPICAL CHARACTERISTICS
Anode voltage v, = 12 kv
Anode current Ia = 2 A
Amplification factor M = 34
Mutual conductance S = 20 mA/V

TEMPERATURE LIMIT (Absolute limit)
Seal temperature = max. 220 °C

Generally a low velocity air flow to the seals is required

September 1967 | ‘ | | 1



TBW12/25

WATER COOLING CHARACTERISTICS t; = max. 50 oC
Wy t e ) pi

(kW) (°c) (1/min) (atm.)
5 20 6 0.02
50 15 0.22
10 20 11 0.1
50 25 0.7
15 20 16 0.25
50 37 1.3
20 20 22 0.5
50 49 2.3

To ensure a uniform R.F. current distribution in the grid seal especially at
frequencies higher than 4 MHz , the grid lead should be connected as shown
below .

Ly At inlet temperatures between 20 and 50 C the required quantity of water can
be found by proportional interpolation 772 3552
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TBW12/25

MECHANICAL DATA Dimensions in mm

Net weight of the tube ¢ 2.8 kg 190
Net weight of water jacket: 2.1 kg - —77—766%5 —
Filament connectors )
with cable : 40062
Grid connector 1 406063
Water jacket v K717
-> O-ring large @ 262208030895 | g (a})M5

small : 262208030736

max 376

Tube with grid connector
and water jacket

Mounting position: vertical with anode down

September 1971 ‘ l . l 3



TBW12/25

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

LIMITING VALUES (Absolute limits)

Frequency f up to 30 MHz
;\node velsgs Vo . _max_. _13 kV
Anode current I = max. 4.8 A
Anode dissipation W, = max, 20 kW
Anode input power Wiz = max. 60 kW
Negative grid voltage -Vg = max. 1500 V
Grid current Ig = max. 0.8 A
Grid circuit resistance Rg = max. 10 k22

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Transformer voltage Vir = 8.9 7.4 6.0 kV
Anode voltage Va = 12 10 8 kV
Anode current, loaded I = 3.2 3.2 3.2 A
Anode current, unloaded I, = 0.52 0.50 0.48 A
Grid current, loaded Ig = 0.50 0.50 0.50 A
Grid current, unloaded Ig = 0.74 0.77 0.80
Grid resistor Rg = 2.0 1.6 1.1 kR
Load resistance Ry = 1800 1450 1100 €
Feedback ratio under loaded

conditions Vgx/va—\ = 16 17 19 %
Anode input power Wia = 38.4 32.0 25.6 kW
Anode dissipation Wy = 9.4 8.7 7.7 kW
Output power Weo = 29.0 23.3 17.9 kW
Efficiency n = 75.5 72.5 70 %
Output power in the load Wj = 25 20 15.5 kwl)

1) Useful power in the load measured in a circuit having an efficiency of 90%

772 3554




TBW12/25

NS » [ — 20.212 ab/b
1000 N 6%’,6] > uL ‘ Ip 7206524~ 20.212 abl/be
Vg MM Z 1.3
, N A"
(v) > N> > NG ___-.5-0
NN 2 e S g
N ol DTN e
1 ~ <> TP = o
KON LN TRISZ L0
) NPT T N %0A
S
500 A e R 20
d - R J M~N24A
X TS o> T | ™~ ~22A
1IN S AN T o -~ ~20A
b R — ~— ~16A
_; - - Nl ™ \\ ‘76A
A\ e -2 Ty = P r~14A
i o~ L T ~ =124
TS = S T =104
0 - e~ ey T — A
e~ i P, =~ —
eyt N O B \\ L ~4A
|
—
“8’1\‘
—500
—1000
—1500
0 5 10 15 Vg (kV)

September 1967 ll l ; A
i



TBW12/25

120 ; " 720a03}3_210 2.I7240£J/be.
I i L
(4)
R¢ cold =0.008Q :
100 TTT T
- i A
I 7
T 7
A~
S ! I
80 A
/ 1
i
" 1
7
60 g
i I
ll J\ I J I
4 T
4 T
40 / —
I
TT
E
20 SN SN EEN
J {50 1
%
0 T T T
0 2 4 6 (V) 8




7807 TBW12/38

WATER COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
C osc. industrial

(FI\;;q. Va Wo
?) (kV) (kW)

30 12 39
10 31.3

8 232

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 8 VvV tl(s) ZS
Filament current If = 130 A
Cold filament resistance Rfo = 0.006

The filament currentmust never exceed a peak value of 280 A at any time during
the initial energizing schedule

CAPACITANCES
Anode to all other elements except grid Ca = 0.9 pF
Grid to all other elements except anode Cg = 45 pF
Anode to grid Cag = 23.5 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 12 kV
Anode current In = 2 A
Amplification factor v = 21
Mutual conductance S = 25 mA/V

TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 220 ©C

Water inlet temperature tj = max. 50 ©C

September 1967 | l ‘ | 1



TBW12/38

COOLING: Generally a low velocity air flow to the seals is required

WATER COOLING CHARACTERISTICS. See also page A

Wy 4 9min Pi
(kW) (°C) (1/min) (atm.)
S 20 6 0.02

50 15 0.22
10 20 11 0.1
50 2o 0,7
15 20 16 0.25
50 37 a3
20 20 22 (B
50 49 2.3

At water inlet temperatures between 20 °C and 50 ©C the
water can be found by proportional interpolation

MECHANICAL DATA

Grid connector 40663

required quantity of

Dimensions in mm

Connection of the grid lead

The rounded side of the grid connector should face the anode. To ensure a uni-
form RF current distribution in the grid seal at frequencies higher than 4 MHz,
the grid lead should be connected as shown in the figure at right. 772 3563




TBW12/38

MECHANICAL DATA (continued) Dimensions in mm
Water jacket 7 K722

Filament connectors : 4006062

Grid connector : 400663
Net weight of the tube : 3.0 kg Y
Net weight of water
jacket @ 2.7 kg
O-ring large : 262208030895
small : 262208030736
3
N
8
§
NI 3 T T )
’ES 1 160 | -
o1 130 )
& L 148
a N :
t AT § [ %
o X9 : 025 T3>} | E
8 . :
! i Rk
| |
‘ L__]I ‘r._.J “9 i ‘
;o ) e et

92.5

Tube mounted in water jacket

Mounting position: vertical with anode down

For further data and curves (except cooling curves)

please refer to type TBH 12/38
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6077 TBW12/100

WATER COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA
General purposes
C telegr. C anode mod. B mod. 1)
A Freq.
() (MHz) Va Wo Vg W, Va Wo
(kV) (kW) (kV) (kW) (kV) (kW)
20 15 12 108 10 80 12 202
15 20 12 94.5 10 54.5 10 116
12 25 11 70 9 42.5 10 77
11 27.5 10.5 59 8.5 36.5 9 62
10 30 10 50 8 31 8.5 54
8 46.8
Television service
Neg. mod., pos. sync. l)
E ¥
(I\f[;qz) Va W, sync
(kV) (kW)
48 to 68 6.5 100 2
HEATING : direct; filament thoriated tungsten
Filament voltage Vs 17.5 A%
Filament current I¢ 196 A
Cold filament resistance R¢ 12 m&

o
The filament current must never exceed a peak value of 420 A at any time during the
initial energizing schedule.

CAPACITANCES
Anode to all other elements except grid Ca 3.4 pF
Grid to all other elements except anode Cg 116 pF

Anode to grid Cag 86 pF

I) Two tubes

2) Power transferred from driving stage included

September 1972 I ‘ l \ 1



TBW12/100

TYPICAL CHARACTERISTICS

Anode voltage Vg 3 10 kV
Anode current Iy 50 5 A
Amplification factor 7] - 27
Mutual conductance S - 50 mA/V
Maximum mutual conductance Smax 92 - mA/V

TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature 4 max. 50 ©C

Temperature of seals max,; 180 ©°C

WATER COOLING CHARACTERISTICS; see also cooling curves

Wa 4 9min pj
(kW) (9C) (1/min) (atm)
30 20 25 0.15
50 45 0.45
50 20 32 0 .25
50 65 0.85
100 20 55 0.6
50 120 3.0

At water inlet temperatures between 20 and 50 ©C the required quantity of water
can be found by proportional interpolation.

To keep the seal temperatures below 180 ©C it will often be necessary to direct
an air flow of sufficient velocity to the seals. This air flow must be started upon
or before the application of the filament voltage.

Anode and grid seals can be cooled by connecting a blower of suitable size to the
air inlet of the anticorona ring, attached tothe tube. At frequencies below 6 MHz
air cooling will, as a rule, not be necessary. Above 6 MHz air cooling must be
used in order to prevent overheating of anode and grid seals.

At maximum frequency (30 MHz) and at the published operating conditions at
least 2.5 m? per minute is required with a pressure loss of about 500 mm water
column.
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TBW12/100

MECHANICAL DATA Dimensions in mm

Mounting position : vertical with anode down

Net mass : 14 kg
Accessories
Water jacket type K714 net mass 20,5 kg
Filament connectors type 40628
O-ring code 262208031817
a
g
LI
f f jiL
NI
y = Lk

v
t
=

i 195 { 2
l4 B0 | -
! iry

2) ,j .

When connecting the filament the three pins of each group must be joined.

When using the filament connectors type 40628, together with leads of adequate cross-
section, additional air cooling of the filament terminals is, as a rule, not necessary.

Care should be taken to ensure firm contact of the filament terminals to obtain equal
current distribution over these terminals.

Ly Use connecting hose with an inner diameter of 13/4 in.
2) Coupling for metal tubing with an outer diameter of 28 mm.

3) For removing the tube from its water jacket the free height above the tube must be at
least 420 mm.
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TBW12/100

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

Frequency f up to 4 15 30 MHz
Anode voltage Vo max. 15 13.5 10 kv
Anode current Iy max. 12 12 10 A
Anode input power Wis max. 162 162 80 kW
Anode dissipation Wa max. S0 kW 1)
Negative grid voltage -Vg max. 1200 vV
Grid current Iy max. 3 A

OPERATING CONDITIONS

Wavelength A 20 15 12 11 10 m
Frequency f 15 20 251 278 30 MHz
Anode voltage Va 12 12 11 10.5 10 kV
Grid voltage Vg -1000 -1000 -900 -850  -800
Anode current Iy 12 10: 3 8.5 7.5 6.7
Grid current Ig 2.25 2 1.6 L 5 1.4

Peak grid A.C. voltage Vgp 1700 1650 1450 1350 1300
Grid input power Wig 3.5 3 2:1 19 1.7 kW
Anode input power Wia 144 126 93.5 79 67 kW
Anode dissipation Wy 36 3L.5 23.5 20 17 kW
Output power Wo 108 94.5 70 59 50 kW
Efficiency n 75 75 75 75 75 %

) TBL12/100 W, max. 45 kW

4 ‘ l September 1972



TBW12/100

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

I_T_reguency ________________ £ up to 15 20 30 MHz
Anode voltage V,  max. 10 10 8 kV
Anode input power Wia max. 105 80 S0 kW
Anode dissipation W, max. 30 kW
Anode current Ly max. 10.5 A
Negative grid voltage —Vg max. 1200 A%
Grid current Ig max. 3.5 A

OPERATING CONDITIONS

f 15 15 20 25 27.5 30 MHz
v, 10 10 10 9 8.5 8 KV
Vg -1050  -1050  -1050  -925  -900 -850 V1)
I, 10.5 8.5 7.0 6.2 5.7 5.25 A
Iy 3.5 2.6 2.0 2.0 1.9 1.8 A
Ve, 1960 1750 1650 1500 1450 1400 V
Wig 6.2 4.1 3.0 2.7 2.5 2.3 KW
Wia 105 85 70 56 48.5 42 kW
W, 25 14 155  13.5 12 11 kW
W, 80 68 54.5 425 36.5 31 kW
n 76 80 78 76 75 74 %
m 00 100 00 100 100 100 %
Wmod 52.5 42.5 35 28 24.5 21 kW

1) Grid bias partially obtained by the grid resistor
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TBW12/100

A.F. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage

Anode current

Anode input power

Anode dissipation

Grid circuit resistance

OPERATING CONDITIONS, | two tubes

« 1y TBL12/100 Wa max. 45 kW

12

=450

1200
0 2060
2'x 0.65 2, %12
0 2%x245
0 2x2.4
2x7:8 2x 144
2% 7.8 2x43
0 202
70

9

-350

2080
T 0 1300
2x Q.25 2x4.8
0 2x0.65
0 2x0.4
2% 2:28 2x43.2
2% 2.25 2x12.2
0 62
- T2

2%'5 2x79
2%5 2x21
0 116
- 75

8.5

-325

2120
0 1200
2%0,25 2x 4.4
0 2x0.55
0 2 x0.3
2% 21 2x37.4
2%2.1 2x10.4
0 54
- 72

2x0.

0
2

2x2

2 %

2

max. 15 kv
max. 12 A
max. 162 kW
max. 50 kw1
max., 20 kQ
10 kV
-400 A
2060 Q
1460 V
22X 5.4 A
2x 0.7 A
2x0.5 kW
2x54 kW
2ix 15.5 kW
77 kW
71 %

8 kv
-300 A% )
2219 Q

1120 \Y%
2x4.1 A
2x0.4 A

2x0.25 kW
2 %328 kW
2x9.4 kW

46.8 kW

1 %

(o)}
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R.F. CLASS B AMPLIFIER for television service, negative modulation, positive
synchronisation

LIMITING VALUES (Absolute limits)

I_Trequeflcy ________________ £ up to __6?_ MHz
Anode voltage ) v, —max . 6.5 kV
Anode current Iy sync max. 16 A
Anode input power Wia sync max. 100 kW
Anode dissipation Wa sync max. 50 kW
Grid current Ig sync max. 2 A

OPERATING CONDITIONS, two tubes in push-pull

Frequency f 48 to 68 MHzl)
Bandwidth (1.5 dB) B 5.5 MHz2)
Bandwidth (-3 dB) B 7.5 MHz2)
Anode voltage Va 6.5 kV
Grid voltage Vg -250 'V
3
Peak grid to grid A.C. voltage Vggp ii’:;k };gg x 3;
A
Anode current I i ls)f;fk 2?1 A
. sync 3.4 A
Grid current Ig black 2.9 A
Grid input power jg sync 22.4 kW %)
sync 80+20 kW 5)
Output power Wo  plack 45+11 kW S)

l) In the frequency range of 60 to 68 MHz a special version of the tube is nec-
essary.

2) This value of bandwidth is based on measurements on a circuit with a single
LC 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.

S) Power transferred from driving stage included.

~
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MAINTENANCE TYPE TBW15/7125

WATER COOLED R.F. POWER TRIODE

This type is equivalent to type TBW12/100 except for the filament data

9
Single-phase filament energizing

o)
0 o o Ir = 196 A
W %

o Filament current must never exceed
a peak value of 420 A at any time dur-
ing the initial energizing schedule

7 Three-phase filament energizing

° 0 Vg = 15,5V

< i Ip = 131 A

% Filament current must never exceed a
U peak value of 280 A at any time during

the initial energizing schedule

A safety device must be used to pre-
vent filament energizing with one phase
interrupted.

772 3596

=
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INDEX

INDEX OF TYPE NUMBERS

PEO05/25 TB2.5/400

PE06/40 TB3/750

PE1/100 TB4/1250

QB2/250 TB4/1500

QB3/200 TBS /2500

QB3/300 TBH6/14

QB3/300GA TBH6/6000

QB3.5/750 TBH7/8000

QB3.5/750GA TBH7/9000

QB4/1100 TBH12/25

QB4/1100GA TBH12/38

QB5/1750 TBL2/300

QB5/2000 TBL2/400

QBL3.5/2000 TBL2/500

QBL4/800 TBL6/14

QBLS5/3500 TBL6/20

QBWS5/3500 TBL6/4000

QCO05/35 TBL6/6000

QE05/40 TBL7/8000

QE05/40F TBL7/9000

QEO05/40H TBL12/25

QEO05/40K TBL12/38

QE08/200 TBL12/40

QE08/200H TBL12/100

QEL1/150 TBW6/14

QEL1/150H TBW6 /6000

QEL2/200 TBW7/8000

QEL2/275 TBW?7/9000

QEL2/275H TBW12/25

QQC03/14 TBW12/38

QQC04/15 TBW12/100

QQEO02/5 TBW15/25

QQE03/12 4-65A see QB3/200

QQE03/20 4-125A QB3/300GA

QQE03/32 4-250A QB3.5/750GA

QQE04/5 4-400A QB4/1100GA

QQE04/20 4CX250B see QEL2/275

QQE06/40 4CX250F QEL2/275H

TAW12/20 4X150A QEL1/150

TB2.5/300 4X 150D QEL1/150H
September 1975 ” 1’ 1




INDEX

4X500A see QBL4/800 7035 see QELI1/150H
813 QB2/250 7092 TB5/2500
832A QQE04/20 7203 QEL2/275
5866 TB2.5/300 7204 QEL2/275H
5867 TB3/750 7378 QE08/200
5868 see TB4/1250 7527 see QB4/1100
5894 QQE06/40 7580 QEL2/200
5895 QQC04/15 7753 TBL6/4000
5923 TBW6/6000 7804 TBL6/14
5924 TBL6/6000 7805 TBW6/14
6075 see QBWS5/3500 7806 see TBL12/38
6076 QBL5/3500 7807 TBW12/38
6077 TBW12/100 7836 QE08/200H
6078 TBL12/100 7983 QQC03/14
6079 QB5/1750 7986 TB2.5/400
6083 see PE1/100 8032 see QEO0S5/40K
6146 QE05/40 8078 TB4/1500
6146A QE05/40 8119 TBL2/400
6155 QB3/300 8120 TBL2/500
6156 QB3.5/750 8165 QB3/200
6159 see QEO05/40H 8177 see QBL3.5/2000
6159A QEO05/40H 8179 QB5/2000
6617 TBW12/25 8269 TBL7/9000
6618 TBL12/25 8438 QB4/1100GA
6883 QEO05 /40F 8591 TBH6/14
6883A see QE05/40F 8592 see TBH7/8000
6939 QQE02/5 8593 TBH7/9000
6961 TBL7/8000 8594 TBH12/38
7004 TBL2/300 8610 TBL6/6000
7034 QEL1/150
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General section

Transmitting tubes for communication

Types PE5/25 =+
Tubes for rf. heating TBW15/125
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Argentina: FAPESA |.y.C., Av. Crovara 2550, Tel. 652-7438/7478, BUENOS AIRES.

Australia: Philips Industries Ltd., Elcoma Division, 67 Mars Road, Tel. 42 1261, LANE COVE, 2066, N.S.W.

Austria: Osterreichische Philips, Bauelemente Industrie G.m.b.H., Zieglergasse 6, Tel. 93 26 11, A-1072 WIEN.

Belgium: M.B.L.E, 80, rue des Deux Gares, Tel. 523 00 00, B-1070 BRUXELLES.

Brazil: IBRAPE S.A., Av. Paulista 2073-S/Loja, Tel. 278-7144, SAO PAULO, SP.

Canada: Philips Electron Devices, 116 Vanderhoof Ave., Tel. 425-5161, TORONTO 17, Ontario.

Chile: Philips Chilena S.A., Av. Santa Maria 0760, Tel. 39-40 01, SANTIAGO.

Colombia: SADAPE S.A., Calle 19, No. 5-51, Tel. 422-175, BOGOTA D.E. 1.

Denmark: Miniwatt A/S, Emdrupvej 115A, Tel. (01) 69 16 22, DK-2400 KOBENHAVN NV.

Finland: Oy Philips Ab, Elcoma Division, Kaivokatu 8, Tel. 1 72 71, SF-00100 HELSINKI 10.

France: R.T.C., La Radiotechnique-Compelec, 130 Avenue Ledru Rollin, Tel. 355-44-99, F-75540 PARIS 11.

Germany: Valvo, U.B. Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, Tel. (040) 3296-1, D-2 HAMBURG 1.
Greece: Philips S.A. Hellénique, Elcoma Division, 52, Av. Syngrou, Tel. 915 311, ATHENS.

Hong Kong: Philips Hong Kong Ltd., Components Dept., 11th Fl., Din Wai Ind. Bldg., 49 Hoi Yuen Rd, Tel. K-42 72 32, KWUNTONG.
India: INBELEC Div. of Philips India Ltd., Band Box House, 254-D, Dr. Annie Besant Rd, Tel. 457 311-5, Prabhadevi, BOMBAY-25-DD.
Indonesia: P.T. Philips-Ralin Electronics, Elcoma Division, ‘TIMAH' Building, JI. Jen. Gatot Subroto, Tel. 44 163, JAKARTA.

Ireland: Philips Electrical (Ireland) Ltd., Newstead, Clonskeagh, Tel. 69 33 55, DUBLIN 14.

Italy: Philips S.p.A., Sezione Elcoma, Piazza IV Novembre 3, Tel. 2-6994, 1-20124 MILANO.

Japan: NIHON PHILIPS, 32nd FI., World Trade Center Bldg., 5, 3-chome, Shiba Hamamatsu-cho, Minato-ku, Tel. 03-435-5268, TOKYO.
Korea: Philips Korea Ltd., Philips House, 260-199 Itaewon-dong, Yongsan ku, Tel. 73-7222, C.P.O. Box 3680, SEOUL.

Mexico: Electrénica S.A. de C.V., Varsovia No. 36, Tel. 5-33-11-80, MEXICO 6, D.F.

Netherlands: Philips Nederland B.V., Afd. Elonco, Boschdijk 525, Tel. (040) 79 33 33, NL-4510 EINDHOVEN.

New Zealand: EDAC Ltd., 70-72 Kingsford Smith Street, Tel. 873 159, WELLINGTON.

Norway: Electronica A.S., Vitaminveien 11, Tel. (02) 15 05 90, P.O. Box 29, Grefsen, OSLO 4.

Peru: CADESA, Jr. llo, No. 216, Apartado 10132, Tel. 27 73 17, LIMA.

Philippines: ELDAC, Philips Industrial Dev. Inc., 2246 Pasong Tamo, Tel. 86-89-51 to 59, MAKATI-RIZAL.

Portugal Philips Portuguesa S.A.R.L., Av. Eng. Duharte Pacheco 6, Tel. 68 31 21, LISBOA 1.

Singapore: Philips Singapore Private Ltd., Elcoma Div., P.O. Box 340, Toa Payoh Central P.O., Lorong 1, Toa Payoh, Tel. 53 88 11, SINGAPORE 12
South Africa: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, Tel. 24/6701-2, JOHANNESBURG.

Spain: COPRESA S.A., Balmes 22, Tel. 329 63 12, BARCELONA 7.

Sweden: ELCOMA A.B,, Lidingévagen 50, Tel. 08/67 97 80, S-10 250 STOCKHOLM 27.

Switzerland: Philips A.G., Edenstrasse 20, Tel. 01/44 22 11, CH-8027 ZUERICH.

Taiwan: Philips Taiwan Ltd., 3rd FI., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, Tel. 5513101-5, TAIPEI.
Turkey: Tirk Philips Ticaret A.S., EMET Department, Gimussuyu Cad. 78-80, Tel. 45.32.50, Beyoglu, ISTANBUL.

United Kingdom: Mullard Ltd., Mullard House, Torrington Place, Tel. 01-580 6633, LONDON WC1E 7HD.

United States: North American Philips Electronic Component Corp., 230, Duffy Avenue, Tel. (516) 931-6200, HICKSVILLE, N.Y. 11802.
Uruguay: Luzilectron S.A_, Rondeau 1567, piso 5, Tel. 943 21, MONTEVIDEO.

Venezuela: Industrias Venezolanas Philips S.A., Elcoma Dept., Av. Principal de los Ruices, Edif. Centro Colgate, Apdo 1167, Tel. 36.05.11, CARAC
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