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DATA HANDBOOK SYSTEM

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, indentified by the colours noted, are:

Electron tubes blue
Semiconductors and Integrated circuits red
"~ Components and Materials green

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

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it to be a valuable source
of reference. You will understand that we can not guarantee that all products listed
in-any edition of the handbook will remain available, or that their specifications will
not be changed, before the next edition is published. If you need confirmation that
the published data of any of our products are the latest available, therefore, may
we ask that you contact our representative. He is at your service and will be glad
to answer your inquiries.
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This volume is Part 1 of the (blue) series "Electron Tubes" issue 1967/68.

The complete series will contain the following parts:
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Transmitting tubes
Tubes for R.F. heating
High voltage rectifiers
Associated accessories

Tubes for microwave equipment

Special Quality tubes
Miscellaneous devices

Receiving tubes
T.V. Picture tubes

Cathode-ray tubes
Photo tubes
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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 star point of three star

connected filaments fe
Grid g
Tube pin which must not be connected externally i
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 small-
est number. Example: with pentodes g1, 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

a. In the case of indirectly heated tubes the voltages on the various electrodes
are with respect to the cathode, in the case of d.c. fed, directly heated
tubes with respect to the negative side of the filament, and in the 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 values of the concerning
voltages, unless otherwise stated.

Anode voltage Va
Anode a.c. voltage Va~
Anode voltage in cut-off or cold condition Vag
Supply voltage of tube electrodes Vp
772 8633
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2. Symbols denoting voltages (continued)

Filament or heater voltage Vg
Grid voltage Vg
Grid a.c. voltage Vg
A.C. input voltage Vi
Voltage between heater and cathode Vkf
Peak value of a voltage Vp
RMS value of a voltage VRMS
Secondary transformer voltage Vir

3. Symbols denoting currents

Remarks

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

b.

electron current.
The symbols quoted below represent the average values of the concerning
currents, unless otherwise stated.

Anode current Ia
Filament or heater current I¢
Grid current Ig
Cathode current Ik
Peak value of a current Ip
RMS value of a current IRMS
Saturation current Isat

. Symbols denoting powers

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

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

Capacitance between control grid and all other elements
p g

except anode Cg
Capacitance between two grids (all other elements being earthed) Cglgz
Capacitance between grid and cathode (all other elements
not connected to the cathode being earthed) Cgk
Input capacitance of a push-pull circuit Ci
Capacitance between cathode and all other elements Ck
Output capacitance of a push-pull circuit Co
6. Symbols denoting resistances
External a.c. resistance in an anode lead or matching resistance 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 Rg
7. Symbols denoting various quantities
Bandwidth
Harmonic distortion factor
n-th harmonic distortion dp
Total harmonic distortion deot
7722 4156
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7. Symbols denoting various quantities (continued)

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

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

Duty factor )
Efficiency n
Wavelength b4
Amplification factor L
Amplification factor of grid No.2 with respect to grid No.1 Hgog)
772 4157




APPLICATION DIRECTIONS
TRANSMITTING TUBES FOR COMMUNICATION

TUBES FOR R.F. HEATING
1. GENERAL

1.1 In this section of the Electronic Tube Handbook, data and curves are given
for transmitting and generating tubes.

1.2 The tubes of this section may be classified in three groups.

a. preferred types, recommended for use in newly designed equipment.

b. maintenance types, although in production, these tubes are not recom-
mended for newly designed equipment.

c. stock-only types, in general these types can only be delivered from
stock. After some time they may no longer be avail-
able.

In this Handbook full particulars are given of preferred and maintenance
types; data of stock-only types are given only in condensed form, omitting
operating conditions. Data on obsolete types are not submitted at all.

2. CHARACTERISTIC DATA

2.1 The characteristic data on each type of tube comprise various general in-
formation independent of any specific kind of operation. These data, e.g.
that on filament current, amplification factor, mutual conductance, capaci-
tances, etc. should be regarded as pertaining to an average tube repre-
sentative of that particular type.

2.2 The published nominal value of the filament (heater) voltage is generally
the value to which the voltage should be adjusted, measured directly at the
terminals of the tube. The published filament current is an average value,
consequently deviations from this value may occur in practice.

If series feed of the filaments of transmitting tubes is desired, the user is
invited to apply to us for the necessary information.

In the case of d.c. fed filaments the polarity of the filament voltage must
be changed regularly for instance each month. This ensures uniform wear
of the filament and consequently longer life.

The published filament voltage is the maximum voltage that can be re-
quired for a new tube to supply the rated output power. In most cases,
however, a lower filament voltage will suffice, which will result in a
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longer life. In order to facilitate the adjustment of the filament voltage,
every tube with pure tungsten cathode is supplied with a list stating the
saturation current of that tube as a function of the filament voltage. Pro-
vided the necessary emission current is known, the filament voltage can
be simply adjusted to the exact value required in each particular case.
Another method of adjusting the filament voltage of each tube with pure
tungsten cathode is todecrease the voltage until the desired output power
or the maximum permissible distortion is reached. When modulation is
applied the voltage should be adjusted so as to obtain the peak output
power.

Adjustment of the filament voltage will have to be repeated regularly,
for instance monthly, or as soon as theoutput has reached too low a val-
ue or thedistortion becomes inadmissibly high. If necessary the filament
voltage may be raised even above the nominal value.

In order to allow for mains voltage fluctuations it will be necessary to
apply automatic control or control by hand of the filament voltage when
the tube is used with nominal or higher than nominal filament voltage.
When the tube is used with lower filament voltage without control, this
will be permissible only when the mains voltage fluctuations donot cause
the nominal filament voltage to be exceeded.

In order to attain the maximum life of these cathodes, the filament volt-
age should be adjusted to within 1% of its nominal value. Both under and
overheating may be harmful and temporary deviations from the published
nominal filament voltage must therefore never exceed +5%.

In general tubes with quick-heating cathodes should be used in parallel
connection only. When sinusoidal voltages are used for heating of the
filament, the frequency must not be in the range from 200 to 5000 Hz.
When non-sinusoidal voltages from a d.c.-a.c. converter are used, the
r.m.s. value of the voltage should be adjusted to the published value of
the filament voltage.

If necessary the heating time of the filament can be further reduced by
applying an over-voltage of short duration.

2.2.4 Indirectly heated oxide coated cathodes

For maximum life the heater voltage should be as near as possible to its
nominal value. The maximum permissible temporary deviation is +10%.
The occurrence of r.f. voltages between heater and cathode may give
rise to faulty r.f. insulation and high r.f. losses, necessitating high
driving power and increased cathode temperature. These voltages should
therefore be avoided by by-passing the heater to cathode insulation and
decoupling the heater at v.h.f. and u.h.f. The d.c. voltage between
heater and cathode should be as low as possible and definitely below the
relevant limiting value. 722 4085




If a maximum switching-on value of the filament current is not stated in
the publications, switching on at full filament voltage is permissible.

It should be stressed that the published values of the maximum permis-
sible filament current during switching on, refer to the absolute maxi-
mum of the instantaneous value under the most unfavourable conditions.
In the case of a.c. feed this will exist when switching on is performed at
the instantaneous peak voltage of the highest mains voltage that may oc-
cur. In practice the filament current during switching on can be limited
by means of a filament transformer with high magnetic leakage or a se-
ries choke or resistor in the primary of the transformer. This choke or
resistor may be short-circuited, or not, by means of a relay after a de-
lay of, say, 15 seconds. Generally one switching stage will suffice.

2.2.6 By-passing of the filament

Where tubes with directly heated cathodes are concerned provision has
to be made for the filament terminals to have the same h.f. potential.
In the v.h.f. and u.h.f. range b)}-passing with capacitors will, therefore,
be particularly necessary.

2.3 Switching on of the anode voltage

Unless prescribed otherwise, simultaneous switching on of filament and
anode, grid and screen-grid voltages is permissible for tubes with internal
anode. Where tubes with external anode are concerned the positive volt-
ages should be applied only when the cathode has reached its operating
temperature, which can be checked by means of the filament current.

2.4 If the filament is fed with d.c. the anode return lead should be connected
to the negative endof the filament. If the filament is fed with a.c. the anode
return lead should be connected to the transformer mid-tap or to a tapped
resistor shunted over the filament.

2.5 Inter-electrode capacitances

The published values of the various capacitancesare average values meas-
ured on the cold tube, without operating voltages; individual deviations
may, however, occur.

The meaning of the various symbols for capacitances can be found in the
appertaining list.

The capacitances of each system, as well as the inter-electrode capaci-
tances across the anode and grid circuits in push-pull connection are pub-
lished in respectof tubes with double electrode systems intended specially
for push-pull operation. These latter capacitances are indicated by C, and
Cj respectively.

722 4086
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2.6 Amplification factor u and mutual conductance S

The published values are average values, and individual deviations may
occur. Normally the anode currentat which the values have been measured,
is mentioned.

2.7 Saturation current Iga¢

Each one of the large tubes with pure tungsten cathode is marked with the
value of the filament voltage at which the saturation current has a specific
value.

2.8 Accessories

Proper functioning of the transmitting tubes can be guaranteed only if ac-
cessories have been supplied by the tube manufacturer or have been ap-
proved by same. This applies to sockets, cooling clips, etc.

3. LIMITING VALUES

3.1 By limiting values are meant the maximum permissible values of the vari-

ous tube data. They are given either for all operating conditions together,
or for each particular application.
In the former case the limiting values should be considered as general
physical maxima, in the latter case the maxima have been fixed with ref-
erence to the particular kind of operation. If for instance the limiting value
of the anode dissipation for anode modulation is in question then a value
that refers to the unmodulated condition is given. This value is, however,
lower than the physical maximum, since at 100% modulation the anode dis-
sipation is higher than that in the unmodulated state.

3.2 The limiting values are applicable only up to a maximum frequency men-
tioned in each case. When operating at higher frequencies the limiting val-
ues should be decreased in accordance with the published data or curves.

3.3 Derating of the limiting values

If no limiting values have been published for a specific application use can
be made of the following table, mentioning the derating factors which have
to be applied in each case.
The values valid for class C telegraphy have been expressed as unity; the
limiting values for other applications have been expressed as the ratio to
this unity.
The voltage supply with the aid of a 3-phase rectifier with or without filter
is equivalent to d.c. supply.
The above-mentioned derating factors are determined only by the special
conditions appertaining to the physical limits of the tube, and do not there-
fore contain any safety margins. Where mains voltage fluctuations can be
expected the actual derating must go on, until the derated values are not
exceeded at maximum mains voltage (see section 3.5). The nature of oper-
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ation, e.g. the industrial application of h.f. heating generators, may also
require a further safety derating because of the rough nature of the oper-
ation (see section 5. 5).

1T

Wo = tungsten filament Th = thoriated tungsten filament
v, I Ig Wia Wy Wg2
R.F. class C
telegraphy 1 1 1 1 1 1
Th | 0.8 0.833 1 0.67 0.67 | 0.67
b {wo 0.8 | 0.5 1 0.4 0.4 | 0.4
Th | 1 0.833 | 1 0.8331) | 1 0.67
b i {wo 1 0.5 1 0.5 1 0.5
A.F. classB 1 1 1 1 1 1
A.F. class AB 1 1 1 1 1 1
A.F. class A 1 i Wa 1 1
Self-rectifying {Th 1.13 0.53 0.53 0.665 1
oscillator Wo 1:13 0:32 0.32 0.4 1
‘zgse'ﬁlviﬁzulza”' {Th 0.9 | 0.89 | 0.89 | 1 1
filter Wo | 0.9 0.6 0.6 1 1
1
Jor 1.5 W,

3.4 The limiting values should be used in accordance with the "Absolute maxi-
mum 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 environ-
mental conditions applicable to any electronic device of a specified type as
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment varia-
tions, environmental variations, and the effects of changes in operating
conditions due to variations in the characteristics of the device under con-
sideration and of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout
life, no absolute-maximum value for the intended service is exceeded with
any device under the worst probable operating conditions with respect to
supply voltage variation, equipment components variation, equipment con-
trol adjustment, load variations, signal variation, environmental condi-
tions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment. 772 4088
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3.6 Each "limiting value" should be regarded independently of other values, so
that under no circumstances it is permitted that any "limiting value" be
exceeded. If, for instance, the anode voltage is decreased to a value lower
than its limiting value, it is unpermissible to exceed the limiting value of
anode current or anode dissipation.

Unless explicitly mentioned otherwise, the limiting values are referred to
d.C

3.7 The voltages (V,, Vg, Vg, etc.)mentioned under limiting values should

not be exceeded, not even with the cold tube. Special attention should be
paid to this point in regard to screen-grid supply with a series resistor.
When designing equipment intended for non-stabilized mains voltages, the
maximum mains voltage occurring will determine the nominal operating
voltages of the tubes; these have to be lower than the limiting values.
Should it occur that the transmitting tubes, and thus, too, the voltage sup-
ply unit, are temporarily under a lower load, their voltages will increase
and these increased values occurring at the highest mains voltage will de-
termine the nominal operating voltages.
The limiting values of the voltages are d.c. values. If a.c. voltage supply
is used or supply with unsmoothed voltage, the limiting values must be de-
creased in accordance with the derating factors shown in the table in sec-
tion 3.3. The publications of some types of tube contain a special table
with limiting values for these industrial applications.

3.8 The limiting values of the anode dissipation should not be exceeded when
for instance mains voltage fluctuations occur, or when the grid drive fails.
In order to prevent damage to the tube, in the case of the latter, adequate
fixed bias or a quick action relay in the anode lead should be provided for.
When forced-air or water-cooling is applied for an anode dissipation smal-
ler than the absolute maximum, the smaller value should of course be re-
garded as the limiting value.

3.9 In most cases the published limiting value of the input power Wig is smal-
ler than the product of the limiting values of anode voltage and anode cur-
rent; the latter should not then occur simultaneously.

In practice the input power Wj, is not always the product of the d.c. values
of I, and V,. 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. When secondary emission occurs, this can
be ignored.

3.11 The control grid dissipation Wy or Wg, can be calculated by taking the
power supplied to the grid bias source (-Vg x Ig) from the grid driving
power (0.9 x Vg, x Ig). When a.c. voltage supply or supply with un-
smoothed voltage is used the form factor should be taken into account.
Secondary emission of the control grid can be ignored. 772 4089




3.12 By the maximum permissible grid resistance, Rg, is meant the d.c. re-
sistance in the grid circuit. A higher value may cause instability.

4. OPERATING CONDITIONS
4.1 General

Tables of operating conditions for the current applications of transmitting
tubes such as for instance class C telegraphy, r.f. class B, a.f. class B,
etc., have been published. The values for thesetables havebeen measured
or calculated from average tubes under optimum conditions. The values
measured froma particular tube may therefore show small deviations from
the published data. Some of the voltages or currents have to be adjusted to
the published values, while others have to be considered as the outcome of
measurements and may therefore show deviations from the published data.
The published value of the output power, for instance, will be an average
value, which, however, can be approximated in practice by correcting
e.g. the r.f. or a.f. input voltage Vg_ when the published value of the out-
put power is not obtained at the.nominal value of Vg . In connection with
the preceding paragraphs it will be useful when designing a transmitter
with several stages to leave a margin in the output power and the input
voltages.

The published output power of transmitting tubes is the tube output, which
means the anode dissipation Wy taken from the anode input Wj,. When a
tube is used in a grounded grid circuit, the published value for 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 av-
erage grid current Iy and the peak value of the grid voltage Vg,. If pres-
ent, losses in the grid circuit and the bleeder are sometimes accounted
for by mentioning the required driver output power.

On short wavelengths where reduced ratings will have to be applied, the
required driving power will often be considerably higher than the grid in-
put power, and in some cases it may even be determined almost exclu-
sively by circuit losses.

In the published data for transmitting tubes operating conditions for the
various applications have been given. Each column mentions the maximum
frequency at which the anode voltage concerned and other data are permit-
ted tobe applied. For application of a tube at frequencies, higher than those
mentioned in the publication, the tube manufacturer should be contacted.

772 4090
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5. APPLICATION OF THE OPERATING CONDITIONS

5.1 The published "Operating conditions" cannot be applied inall circumstances,
the nature of some services being such, that deviations from the required
values will occur, resulting in an infringement of the limiting values. De-
pending on the kind of service the following classification can be made:

a. Fixed transmitters for broadcasting and telecommunication service
operated by a trained staff.

. Mobile transmitters.

. Devices for industrial applications, diathermy, supersonics, etc.

. Amateur transmitters and special applications.

e. Pulsed operation.

a oo

5.2 Fixed transmitters

With fixed transmitters it is in general permissible to use the tube under
optimum operating conditions at values of V4, Wy, etc. near the limiting
values. The main reasons applying in most cases for this may be summa-
rized as follows: stabilization of the mains voltage automatically or by
hand, only very small deviations in the mains voltage owing to the supply
being effected via a special high tension line, transmitter load which is
practically constant and optimum, the presence of a well-trained staff for
immediate repair of faults which might damage the tube, or the presence
of automatically functioning safety devices preventing damage to the tube
in any circumstances arising in practice.

5.3 Mobile transmitters are transmitters operating in circumstances affected

by this mobility. This category includes ship, portable, motorcycle, car
and aircraft transmitters. These transmitters will very often have to func-
tion with strongly varying supply voltages and with a load that is neither
constant nor optimum. Safety devices will be only very imperfect, espe-
cially in the smaller types of mobile transmitters, and therefore use of
the tube with the published maximum operating conditions is not at all de-
sirable.
The actual operating conditions chosen will depend upon the performance
of the transmitter and upon the specific circumstances suchas for instance
the safety devices, the voltage constancy, the desired life, duty factor,
etc. Because of the inconstancy and uncontrolled operation of transmitters
in mobile devices, it will generally be impossible to guarantee the tubes,
except for factory defects unrelated to the nature of operation of the tube.
The smaller transmitting tubes with quick-heating cathodesand with oxide-
cathode have been designed especially for mobile devices. The oxide cath-
ode is rather insensitive to heater voltage variations, and the high specif-
ic emission permits of rather low anode voltages. The cathode and the
electrode system have been constructed so as to form a rugged unit that
can be used in non-resilient apparatus.
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The vibrations occurring in normal vehicles areof the order of 1g, where-
as shocks of 2.5 g will very seldom occur. In aircraft and in vehiclesused
over rough ground it will as a rule be necessary to install the tubes in a
resilient fitting.

In general, when installedin vehicles, tubes with thoriated tungsten cathode
will requirea resilient installation. In some cases such an installation will
also be required in ships. In movable apparatus such as r.f. generators on
wheels, when a special clamping device is used for preventing the tube
from falling out of the socket, care should be taken that no metal parts
touch the bulb and that the maximum permissible temperature is not ex-
ceeded in any part of the bulb.

5.4 Intermittent service

When data concerning intermittent service are published on a transmitting
tube, it is understood that the on-period of operating does not last longer
than 5 minutes and that every on-period is followed by an equally long or
longer off-period. The cathode, however, may be heated continuously dur-
ing this kind of operation. Generally only the published or lower adjust-
ments for intermittent service are permissible.

5.5 Industrial applications, diathermy, supersonics, etc. Industrial electronic
apparatus may in many respects be distinguished from fixed broadcast and
telecommunication transmitters in sofar as the use of the tube is involved.
The differences result from:

1. The personnel servicing the equipment being, as a rule, untrained.

2. The variable and, mostly, adjustable load.

3. The mains voltage fluctuations, which normally are considerable and
not compensated.

4. The voltage supply without provision against hum.

5. The relative unimportance of the frequency.

6. The intermittent service.

The design for industrial apparatus will for these reasons differ fundamen-

tally from that of normal transmitting apparatus, and generally demands

the application of self-oscillating triodes.

In order to obtaina fool-proof apparatus, that cannot be damaged internally

by faulty manipulation, the nominal anode voltage has to be chosen so that

the limiting valuesare not exceeded at the maximum occurring mains volt-

age.

In the case of voltage supply without rectifier or of two-phase half-wave

rectification without filter, the positive voltages will be of a pulsating

character and the average values of voltages and currents will therefore

have to be chosen lower than in the case of normal d.c. supply.

In general the design of industrial apparatus should be such that the limit-

ing values at the highest occurring mains voltage are not exceeded. Spe-

cial attention should be paid to the grid dissipation and the grid current,

since in most cases these values are critical. 772 4092
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In special cases of intermittent service it will be possible to increase the
limiting values. Information concerning these possibilities will be supplied
on request by the tube manufacturer.

Preference is given to one tube in each r.f. generator. If one tube does not
give sufficient output two tubes in parallel can be used. Push-pull operation
is not recommended as equal load of the tubes is barely obtained when load
and earth capacitance are variable. When two tubes are operated in paral-
lel the use of separate grid resistors and a common grid fuse is recom-
mended.

5.6 Amateur transmitters and special adjustments.

The maximum permissible load of a tube is naturally determined by the
physical maxima of the tube, incorporated in the limiting values. No guar-
antee in respect of the tube life can be given if the limiting values are ex-
ceeded. This does not imply that exceeding the limiting values will always
result in an immediate breakdown of the tube, and in the case of i.c.a.s.
(Intermittent Commercial and Amateur Service), for instance, higher oper-
ating conditions have been given (see section 5.4). As a rule no guarantee
of tube life is given in these cases.

Information with regard to special circuits, adjustments and operating
conditions will willingly be supplied on request.

5.7 Pulsed operation

When a tube is used with pulsed operation the pulse time has to be so short
that neither will any part of the tube reach an abnormal temperature nor
the contingency of flashing-over has any opportunity to develop into an ac-
tual flashing-over. In general the average load will be considerably lower
than the maximum load, according to the limiting values.

General information on this kind of operation is not yet available. Infor-
mation, however, will gladly be given on each specific case.

5.8 R.F. class C telegraphy

A class C amplifier or oscillator is an amplifier in which the grid bias is
appreciably greater than the cut-off voltage of the I,/Vg-characteristic
concerned, so that plate current flows only for less than one half of each
cycle of the alternating grid voltage. In practice, a grid bias of 2to 2.5
times the cut-off voltage will give good results.

The data published are such as will ensure favourable results as to output
power and efficiency.

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

772 4093
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5.9 R.F. class C anode modulation

For r.f. class C anode modulation the anode voltage of an r.f. class C
amplifier is modulated with a.f. For 100% modulation the anode voltage is
varied from zero to twice the d.c. value of the voltage. With screen-grid
tubes the screen grid should also be modulated to prevent it from being
overloaded. The average value of the grid bias and the r.f. driving voltage
remain constant during the modulation. With 100% modulation the average
anode dissipation is 1.5 times its value without modulation.

The published limiting value of the anode dissipation refers to the value
without modulation. The higher dissipation with modulation is, however,
taken into consideration.

In this application automatic grid bias by means of a grid leak can be ap-
plied. In order to prevent damage to the tube when the driving voltage fails,
partly fixed bias is recommended.

The modulation power published in the data sheets is the power supplied to
the modulated r.f. stage. When the modulating stage is being calculated, 5
to 10% will have to be added for losses in transformer and choke.

5.10 R.F. class B telephony

A class B amplifieris an amplifierin which the grid biasis approximately
equal to the cut-off voltage of the relative I;/Vg-characteristic, so that
plate current flows for approximately one half of each cycle of the alter-
nating grid voltage. If a telephony amplifier is concerned, a modulated
r.f. signal will have to be amplified.

In order to obtain a straight modulation characteristic the published data
for r.f. class B telephony have been determined by the method of trial and
error.

5.11 R.F. class AB SSB amplifier

The given operating conditions show the most favourable compromise
between output power and linearity. The measurements are carried out
in a neutralised circuit without any feedback and with constant screen grid
voltage.

Linearity is measured at 1 MHz and 30 MHz with a double tone test signal
of which the two tones have equal amplitudes and lie 400 Hz apart in fre-
quency. The amplitudes of the distortion products d3 and d5 are referred
to the amplitude of "either of the two tones at full drive and are given in
dB.

The given figures for d3 and d5 are the worst encountered at any driving
level. This worst point lies in general slightly below the full output point.
Distortion products of another order than d3 and d5 are in general negli-
gibly small. If the amplitudes of the distortion products are referred to
the peak envelope amplitude, the figures for d3 and d5 go 6 dB down.

772 4094
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5.12

5513

A.F. class B amplifier

With this amplifier the anode dissipation is dependent on the input signal
voltage, sothat maximum anode dissipationis obtained ata signal strength
of about 60% of the value at full drive. When this signal strength of 60% is
not present continuously, as is the case e.g. in broadcast and telephony
service, it is permissible for the limiting value of the anode dissipation
to be exceeded by 10% at the point of maximum dissipation. To suppress
the occurrence of even harmonics separate controllable grid bias for both
tubes can be applied or use can be made of a balancing circuit.

The published data in a.f. class B amplifier service normally give one
table for maximum output and other tables for modulating the same type
of tube in a published anode-modulation circuit. These published data are
rather arbitrary, i.e., the same output can also be obtained with less
modulation of the anode current (with smaller load resistance andlower
peak grid current), although the efficiency is then smaller. It depends on
the circuit of the entire a.f. amplifier which kind of operation is to be
preferred.

Industrial operating conditions

In section 5.5 some general remarks have been given concerning the ap-
plication of transmitting tubes in industrial apparatus (diathermy, in-
ductive and capacitive heating, supersonics, etc.). With single-phase
mains connection a hum filter will sometimes be omitted; this omission
is usual with three-phase mains connection. Operating conditions have
therefore been published giving derating factors for this kind of operation
(see chapter 3.3).
Care must be taken that under theoperating conditions the limiting values
are not exceeded by fluctuations in the mains voltage, or in the load, or
by tolerances in the circuit elements.
The published value of the output power Wy is the actual tube output power.
Where a self-oscillating circuit is concerned, the tube output power Wo
should be diminished by thegrid input power and, if present, by the losses
in the input circuit, to obtain the oscillator output power Wosc. The ac-
tual output power in the load Wy is obtained by diminishing the tube output
power W, or the oscillator power Wosc by the losses in the output circuit.
A favourable load-output characteristic may be obtained by a method of
automatic control of the grid voltage and grid current, depending on the
matching. Since the grid current is limited in this type of circuit, it may
at the same time serve for preventing overloading of the grid. A non-
linear element in the grid circuit, e.g. a tungsten lamp or an NTC re-
sistor may help in preventing overloading the grid.
Moreover, where self-oscillating circuits are concerned, measures may
be taken to maintain the frequency within the available frequency band.
These measures may consist of a large circuit capacitance, small stable
self-inductance, undercritical inductive coupling with the output circuit,
772 4095
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electrostatic screening between generator and output circuit, etc.

If the frequency of industrial generators has to be limited to a small fre-
quency band, crystal-controlled driving stages may be used. Then, how-
ever, matching between the tube input and output is rather difficult to ob-
tain. A higher safety margin in the tube load will be necessary with still
a high dependence of the output on the load, or special measures such as
automatic tuning and/or matching control will have to be taken.

For smaller tubes operating conditions for industrial applications have
been given for supply from a two-phase, half-wave rectifier, for supply
with raw a.c. voltage and for supply with three-phase half-wave rectifier.
The latter case practically coincides with d.c. supply for this purpose.
A.C. supply without rectifier will give about 0.6 times the output ob-
tained with d.c. supply. It should be taken into account that supply with-
out rectifier results in a peak inverse voltage equal to the full anode volt-
age. This is of special importance when the grid voltage is in counter-
phase to the anode voltage.

With two -phase, half-wave rectification of the supply voltage, the useful
output is about equal to that with d.c. supply. In order to obtain a favour-
able loading of the mains when using a self-rectifying oscillator, a quasi
push-pull circuit can be used, in which two tubes function alternately on
each half wave. A favourable loading of the mains for three-phase, self-
rectification will be obtained by the use of 6 tubes in a triple push-pull
circuit.

772 4096
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BASES

Pee Wee 3-pin base
(IEC 67-1-19a)

max16.66

1270

max 121 "
[N
w
S

87

1) Including solder

Super Jumbo 4-pin base
(IEC 67-1-28a)

max 47.62

36.58

‘max23.5 "

1428

1) Including solder

Jumbo 4-pin base
(IEC 67-1-23)

max 47.42

35.43
n

—

__Ui

max9.65"

4.750

24.66

1) Including solder

Super Jumbo 4-pin
(IEC 67-1-24)

max 56.

base with bayonet

36

36.53

_max19.8 U

14.28_

25.40

1y Including solder
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BASES

Medium 4-pin base Medium 4-pin base with bayonet

(IEC 67-1-2) (IEC 67-1-3)
max34.97 max 34.97

| |
g gd |
. €« '
| |
= I ) i
U] E |
' L | 43962 ‘ -

16.26

1) Including solder 1y Including solder
Giant 5-pin base Super Giant 5-pin base
(IEC 67-1-21c) (IEC 67-1-22a)
w?

o N
«© ~
x 8
g E

! Y

60°




BASES

Medium shell Giant S-pin base
with bayonet
(IEC 67-1-21a)

Medium 5-pin base
(IEC 67-1-4a)

- max55.57 e
max34.97
|
g |
< ,
3 = (
) |
o n i
5 2
>
g g

31.75

1) Including solder

; 5\°
i l= § ! / O?Q
L) N w
i ::H & m' /J,@_\h
| e / / s %
‘ U & , Sodl A ‘ Q
: o
TEEE — @
8 _ = a1
| \ ) ™ i /l— p
=8 \ i % o
= =
oL s
%_ 9 Zaxodl ols :
wn T 0%7'6T

3175

1) The reference line is estab-

lished by the seating plane of

the base and is determined
by the three highest bosses.

April 1967
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MAINTENANCE TYPE

TAL12/10

TAW12/10
R.F. POWER TRIODES
QUICK REFERENCE DATA
TALI2/10
C telegr. B teleph. Ca mod B mod. 1)
A Freq.
m) | (Me/s) Va W, Va Wo Va Wo Va Wqo e
(kV) | (kW) | (kV) | (kW) | (kV) [ (kW) (kV) | (kW) —
>60 | <5 12 | 10.5 10 | 7.7 12 17 =
>15 <20 10 10.5 8 2 8 6 10 16.6
6 2 8 16.2
TAW12/10
C telegr. B teleph. C4 mod. B mod. l)
A Freq.
(e (Mrce;qs) Va | Wo | Va | Wo | Vva | Wo Va | Wo
&V) | W) | (kV) [ (kW) | (kV) | (kW) (kV) | (kW)
>60 < 5 12 15 12 3.7 10 77 12 30
>15 <20 10 12 10 3.3 8 6 10 25
6 50 6.5 6.5 8 19.5
4 75 4 35
HEATING : direct; filament tungsten, two-phase
Filament voltage, per phase Vg = 22V
Filament current, per phase Ig = 38 A

The starting current must never exceed 78 A per phase

Each tube is marked with the value of the filament voltage at which the satu-

ration current has a value of 8 A

CAPACITANCES

Anode to all other elements except grid

Grid to all other elements except anode

Anode to grid
COOLING:
1) Two tubes

TAL12/10 forced air cooled

I

4 PpF
24.8 pF
= 22 pF

TAW12/10 water cooled

772 3754

March 1966



TAL12/10

TAW12/10
MECHANICAL DATA TAL12/10 Dimensions in mm
Filament bracket 1 40604
Protective cap for grid seals: 40632 i max 194
Supporting ring 1 40603 max 95
Foot : K501 M6 ‘
Net weight 1 13.5kg i )
"
| )
Smae %
o &
J H| €
a @
1)
™
S
o
g
\

ko . A
Mounting position: exactly vertical with anode down
Pressure loss Pi = 117 mm Hy0
at Inlet temperature ti = 20 °c
and  Cooling air flow g = 54 m3 /min

722 3755




TAL12/10

TAW12/10
MECHANICAL DATA TAWI12 /l 0 Dimensions in mm
Filament bracket 1 40604
Protective cap for grid seals : 40632 maxfgg
max
Water -jacket : K700
Net weight of the tube s 2kg M6
Net weight of the water-jacket: 2.1 kg
U4
) ;
% Eaniadl
() to‘ £ —
3 89 28 ——
o A
g 1§ | §
M5 T 05282 .
I I' L
L | 85 | J "
‘ i 105 1|, J N
]
%165 i | g
‘ 64 )
S I i
&— \=r8ma
. 88 IS
-8 9
Mounting position: exactly vertical with anode down
Pressure loss Pi = 0.3 atm
with cooling water flow q = 12 1/min
7Z2 3756
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TAL12/10
TAW12/10

TYPICAL CHARACTERISTICS

Amplification factor u = 22
Mutual conductance S(I,=0.54) = 7 mA/V
Saturation current Igat = 8§ A

LIMITING VALUES (Absolute limits)
TALI2/10 TAWI2/10

Anode voltage Vi = Inax.” 12 max. 12 kV
Anode dissipation W, = max. 4 max. 7.5 kW
Grid dissipation Wg = max. 300 max. 300 W
Grid circuit resistance Rg = max. 10 max. 10 k2
Required cooling air flow q-{;‘t,a Z 22 E\C)JV} = min. 5.4 = m3/min
Inlet temperature of

cooling air tj = max. 45 - oc
Anode temperature ta = max. 150 - oc

Required cooling water
flow q (W, = 7.5 kW)

- min. 12 1/min
Outlet temperature of

cooling water tg = = max. 50 °°C

Temperature rise of
cooling water to-tj = - maxs: 11 ©°C

Temperature of bulb and

seals max. 150 max. 150 °C

ll

7Z2 3757




MAINTENANCE TYPE

TAL12/20
TAW12/20

R.F. POWER TRIODES

QUICK REFERENCE DATA
C telegr. B teleph. C, mod. B mod. l)
A FEreq.
(m) (Mc/s) Va Wo Va W, Va Wo Va Wo
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; filament tungsten
Filament voltage Ve = 2h§ ¥
Filament current Ip a, 5 78 A
Cold filament resistance Rgy = 0.0224¢

The starting current must never exceed 160 A

Each tube is marked with the value of the filament voltage at which the satu-

ration current has a value of 11 A

TYPICAL CHARACTERISTICS

Amplification factor

Mutual conductance

Saturation current

CAPACITANCES
Filament to anode
Grid to filament

Grid to anode

COOLING:

TAL12/20 forced air cooled

u = 38
SI,=14A) = 10 mA/V
, = 11 A

TAL12/20 TAW12/20

B | 1.4 pF
Oy o 208 23.5 pF
Cag = 25 25 pF

TAW12/20 water cooled

It is necessary to direct a low-velocity air flow to the grid seals at frequencies
higher than 20 Mc/s

l) Two tubes

772 8620
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TAL12/20

TAW12/20

MECHANICAL DATA TAL12/20 Dimensions in mm
— (Grid connector 1 40664 Cooling house : K503
— Filamentconnector withcable : 40662 Net weight of the tube: 7.5 kg

95¢

273

6xM10\_ 100 g

Samns
| o
i D sl H
el 1059 i
" (3x)652] ’
3
' (N |||I||||||||!1I||;H' o
— «
< ;
== IHWH\iWﬂllWIUW"IWHH
L_ﬁ;‘f_J
: 86‘ar
K503/01 Mounting position:
Housing with canalized outlet of the air exactly vertical with anode down
Pressure loss P; = 130 mm HyO
at Inlet temperature ti = 20 °c
and  Cooling air flow q = 21.2 m3 /min
772 8621




TAL12/20
TAW12/20

MECHANICAL DATA TAW12/20 Dimensions in mm
Grid connector 1 40664 54 -
Filament connector with cable : 40662 : : _——
e} A
Water -jacket . K707 il 1% “‘1m
[
Net weight of the tube :3.6 kg (8x)M5
B P i i riisinks ;
Net weight of water-jacket  : 4.3 k IN—F=—= EEECECERE
. ¢ € 1 wed [
: —
'Q e
+1 —_—
o |
Sl
™)
|8
£
E
: £
& d_i__, ] o |8 |~
[ie_802,! a0
-3 . 769
T ~— b e
. A LA 8
1 1 v
1 |
f F & -
©
Y 4
4022
¢ 110-15
Mounting position: exactly vertical with anode down
Pressure loss Py = 0.5 atm
with Cooling water flow q = 20 1/min
772 8622
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TAL12/20
TAW12/20

LIMITING VALUES (Absolute limits)

TAL12/20
Anode voltage Va = max. 12
Anode dissipation W, = max. 18
Grid dissipation Wg = max. 500
Grid circuit resistance Rg = max. 10
: s o
Required cooling air flow q ;t’a _ fg k‘(;/} = min. 21.2
Anode temperature ty = max. 180
Required cooling water
flow q(W, = 18 kW) = =
Outlet temperature of
cooling water to F e
Temperature rise of
cooling water to~ti = =
Temperature of bulb and

seals = max. 150

TAWI2/20
max. 12 'kV
max. 18 kW
max. 500 W
max. 20 k2
- m3 /min
- oc
min. 20 1/min
max. 60 °C
max. 14 ©°C
max. 150 °C
772 3761




TAL12/20
TAW12/720

OPERATING CONDITIONS R.F. CLASS C | o
Tetegrapiy modulation
Wavelength A >11 =11 >11 m
Anode voltage Va = 12 10 I 10 kV
Grid voltage Vg = =600 -500 | =900 A%
Anode current L, = 2 2:7 I 1.4 A
Grid current Ig = 0.4 0.42 | 0.5 A
Peak grid A.C. voltage Vgp = 1800 1600 | 2100 A%
Grid input power Wig = 720 670 | 1050 W
Anode input power Wia = 32.4 27 14 kW
Anode dissipation Wy = 10.4 9 I 4.5 kW
Output power W, = 22 18 | 9.5 kW
Effciency LRI DO N0 O S 3
Modulation depth 1 m = 100 %
Modulation power Wiod = 7 kW
OPERATING CONDITIONS R.F. CLASS B TELEPHONY
Wavelength A > 1.
Anode voltage Va = 12 kV
Grid voltage Vg = -200 V
Anode current I = 1.54 A
Peak grid A.C. voitage Vgp = 435 V
Anode input power Wia = 18.5 kW
Anode dissipation W, = 13.5 kW
Output power Wo = 5 kW
Efficiency n_ = 27 _%_ .
Modulation depth m = 100 %
Grid current Ig = 0.24 A
Grid input power Wig = 210 W
772 3762
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TAL12/20
TAW12/20

OPERATING CONDITIONS AS A.F. CLASS B AMPLIFIER AND MODULATOR

two tubes
Anode voltage Va = 12 10 kV
Grid voltage Vg = -250 -200 \Y%
Load resistance Raa. = 5.6 10.5 k2
Peak grid to grid voltage Vggp = 0 1900 0 1100 V
Anode current I, = 2x0.32 2x2.45 2x0,25 2x1.1 A
Grid current Ig = 0 2x0.33 0 2x0.17 A
Grid input power Wig = 0 2x280 0 2x85 W
Anode input power Wia = 2x3.8 2x29 2x2.5 2x11 kW
Anode dissipation W, = 2x3.8 2x8 2x2.5 2x3 kW
Output power Wy = 0 42 0 16 kW
Efficiency n = - 72.:5 - 73 %
Total harmonic distortion dior = - 3.1 = 1.7 %
772 3763




TAL12/20
TAW12/20
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TAL12/720

TAW12/720
7205414—20.1.12.0b-bj.
300
2007y, Z20°0 FTAL12/20 He = 20°C
‘ Wo h—om h =3000m P;
, (kW) i H ; i (mmH,0)
15 v Yo it 200
1
| 10 100
| pi 4 ”"i S2 -3 P J
l ]
\‘ 2 9
J 4 75 m————
‘ ¥ t t t ty —
\\ (HP) e (°C —
| 2 2 s Sl
|
N N N, iz
J t i i I T 55
| & 5 25 5 75 25 10 20 30
‘; q (m3/min)
7205415—20.1.12.ab-bj.
| 20 TE; —a5eC t7=45°C FATAL12/20|£;=45°C e
W h=0m " h =1500m h =3000, p;
J (kW) (mmH;0)
15 " s T 250
| B Bads T ™
‘; 10 , - 750
| it 2
‘\ 5 50
10 i 90
‘ N o o1 1 T to
(HP) HHcec)
5 80
N A N
1 1
| 1 1 1T 1
% 20 0 5 25 35 20 30 20°
| q (m3/min)
|
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MAINTENANCE TYPE

TAL12/35

AIR COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA

C telegr. B teleph. Cg4 mod. B mod. l)

A F :
) (Mrce/qs) Va | Wo | Va | Wo [ va | Wo Va | W,
kV) | (kW) | (kV) [ (kW) | (kV) | (kW) kV) | (kW)
>15 <20 15 48.5 15 9 12 27 12 80
12 38 12 8.5 12 38.5
10 31 10 8 10 21.5 10 77
11 27 15 45 12 26 10 =

10 20.5
8 375 10 26

HEATING: direct; filament tungsten, three-phase
Filament voltage, per phase
Filament current, per phase

V¢ =max. 28.3 V
Iy = 48.5 A

Cold filament resistance, per phase

Rp = 0,046 Q

The filament current must never exceed a peak value of 100 A per phase at any

time during the initial energizing schedule

Each tube is marked with the value of the filament voltage at which the satu-

ration current has a value of 23 A

CAPACITANCES
Anode to all other elements except grid
Grid to all other elements except anode

Anode to grid

COOLING: forced air

1y Two tubes

Caq = 2.6 pF
Cg = 72 pF
Cag = 31 pF

772 8623
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TAL12/35

TYPICAL CHARACTERISTICS

Anode voltage ¥y F 12 kV
Anode current I, = 1,25 A
Amplification factor “ = 25
Mutual conductance S = 16.5 mA/V
Saturation current Igat = 23 A

AIR COOLING CHARACTERISTICS

Wa . mtalx m?n £
kW) [ (m) . .
(°C) (m3/min) | (mm HyO)
18 0 35 2549 130
0 45 29.5 170
1500 35 30.5 155
3000 25 32.5 155 ;
See also cooling curves
12 0 35 178 65
0 45 20 80
1500 35 20.5 75
3000 25 22 75
COOLING

When the tube is used at frequencies above 10 Mc/s, special attention must be
paid to the anode and grid seal temperatures

Cooling of the grid seals can be effected by means of the caps 40632

Cooling of the anode seal is effected by air flowing through the slots 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 seal may not be sufficient to maintain the seal temperature below
the maximum permissible value at frequencies above 10 Mc/s. Consequently,
in these cases, a larger quantity of air must be supplied

TEMPERATURE LIMIT  (Absolute limit)

Temperature of seals = max. 180 °C

722 3765




TAL12/35

MECHANICAL DATA Dimensions in mm
Protective caps for grid- and filament seals: 40632
Filament bracket (for D.C. supply) : 40606
Net weight : 20 kg

P

375

L

580

29 |

16

Tube mounted in cooler housing
type K505

Mounting position: vertical with anode down

l) Holes for locating pins 722 3766

M
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TAL12/35

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

Negative grid voltage

Anode current

Grid current

Anode input power

Anode dissipation

OPERATING CONDITIONS

Wavelength A = >15
Frequency f = <20
Anode voltage Vg = 15
Grid voltage Vg = -900
Anode current Ia = 4.2
Grid current Ig = 0.42
Peak grid A.C. voltage Vgp = 1470
Grid input power wig = 560
Anode input power Wia = 63
Anode dissipation W, = 14.5
Output power Wy = 48.5
Efficiency n = Vi 4

>15
<20
12
-700
4.2
0.5
1350
610
50.4
12.4
38
7849

>15
<20
10
-600
4.2
0.53
1160
560
42
11
31
74

11
27
15
-900
4.2
0.42
1470
560
63
18
45
71.5

15
1000

0.6
75
18

37.5
10
-600
4.2
0.6
1200
650
42
16
26
62

kV

kW
kW
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TAL12/35

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

Anode voltage V, = max. 15 kV
Anode current I = max. 2.5 A

Anode input power Wi, = max. 37.5 kW
Anode dissipation W, = max. 18 kW

OPERATING CONDITIONS

Wavelength 3 >15 >15 >15 m —_—
Frequency £ <20 <20 <20 Mc/s g
Anode voltage Va = 15 12 10 kV
Grid voltage Vg = =500 -400 =315 V
Anode current I, = 1.8 2:2 2:5 A
Peak grid A.C. voltage Vgp = 500 470 440
Anode input power Wiq = 27 26.5 25 kW
Anode dissipation W, = 18 18 17 kW
Output power W, = 9 8.5 8 kW
Efficiency n = 33 32 3 _2___79" _
Modulation depth  m = 100 1 100 100 %
Grid current Ig = 0.3 0.36 0.4 A
Grid input power Wig = 270 305 317 W
3
7722 3768
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TAL12/35

i

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

Negative grid voltage

Anode current

Grid current

Anode input power

Anode dissipation

OPERATING CONDITIONS

>15
<20
10
=900
2.9
0.45
1550
630

= max.

=  maxX.

1

27

12
-1000
29
0.45
1650
670

12
1000
2.9
0.6
35
12

11
27

10
-900
2.9
0.5
1600
700

kV

kW
kW

Wavelength A =  >15
Frequency f = <20
Anode voltage Vi = 12
Grid voltage Vg = -1000
Anode current L5 = 2.9
Grid current Ig = 0.4
Peak grid A.C. voltage Vgp = 1600
Grid input power Wig = 580
Anode input power Wia = 35
Anode dissipation W, = 8
Output power W, = 27
Efficiency n = 77
Modulation depth m = 100 100 100 100 %
Modulation power Wenod 17.5

1y Grid bias partially obtained by the grid resistor

772 3769




TAL12/35

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

Anode voltage Vo = max. 15 kV
Anode current I, = max. 6 A

Anode input power Wiy = max. 90 kW
Anode dissipation W, = max. 18 kW

OPERATING CONDITIONS two tubes in push-pull

Anode voltage Vo = 12 12 kV
Grid voltage Vg = -400 =425 A%
Load resistance RaaN = 3 5.8 kQ
Peak grid to grid voltage Vggp = 0 2000 0 1480 V
Anode current I, = 2x0.35 2x4.5 2x0.15 2x2.25 A
Grid current Iy = 0 2x0.55 0 2x0.19 ‘A
Peak grid current Igp = 0 2x3 0 2x1.25 A
Grid input power ng = 0 2x500 0 2x127 W
Anode input power Wia = 2x4.2 2x54 2x1.8 2x27 kW
Anode dissipation W, = 2x4.2 2x14 2x] .8 2x7.7 kW
Output power Wy = 0 80 0 38.5 kW
Total distortion dtot = & 3.3 = 3.7 %
Efficiency n = - 74 - 7.5 %
Anode voltage Va = 10 10 kV
Grid voltage Vg = -325 -345 \%
Load resistance Raa. = 2,1 5 kQ
Peak grid to grid voltage Vggp = 0 2050 0 1330 V
Anode current Iy = 2x0.3 2x5.4 2x0.14  2x2.25 A
Grid current Iy = 0 2x0.6 0 2x0.2 A
Peak grid current Igp = 0 2x3 0 2x1.35 A
Grid input power Wig = 0 2x555 0 2x120 W
Anode input power Wia = 2x3 2x54 2x1.4  2x22.5 kW
Anode dissipation W, = 2x3  2x15.5 2x1.4 2x6.5 kW
Output power W, = 0 77 0 32 kW
Total distortion dior = = 3.5 = 4 %
Efficiency n = = 7L .5 - 71 %
7Z2 3770
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TAL12/35

For curves of type TAL12/35 (except for the cooling curves)
please refer to type TAW12/35G

722 3771
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MAINTENANCE TYPE

TAW12/35G

WATER COOLED R.F. POWER TRIODE

QUICK REFERENCE DATA

C telegr. B teleph. C, mod B mod. 1)

(:;) (i/[rce/qs) Vo | Wo | Va | Wo | Va | Wo Va | Wo

(kV) | (kW) | (kV) | (kW) | (kV) | (kW) (kV) | (kW)

>15 <20 15 48.5 15 9 12 27 12 107

12 38 12 8.5 12 38.5

10 31 10 8 10 215 10 77

11 27 | 15 a5 12 26 ) | e

10 20.5
8 375 10 26
HEATING: direct; filament tungsten, three-phase

Filament voltage, per phase Vf max. 28.3 V
Filament current, per phase If = 48.5 A
Cold filament resistance, per phase Rfg = 0.046

The filament current must never exceed a peak value of 100 A per phase at any
time during the initial energizing schedule

Each tube is marked with the value of the filament voltage
ration current has a value of 23 A

CAPACITANCES
Anode to all other elements except grid

Grid to all other elements except anode

Anode to grid

COOLING: water/air flow to seals

1) Two tubes

at which the satu-

September 1967

Copintoq ety 308
Cg = 72 pF
Cag = 31 DF
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TAW12/35G

TYPICAL CHARACTERISTICS
Anode voltage
Anode current

Amplification factor

Mutual conductance

Saturation current

COOLING CHARACTERISTICS

Wa t Gmin 1) P
(kW) (°c) (1/min) (atm)
10 20 10 0.03
50 22 0.15
20 20 18 0.09
50 40 0.4
30 20 27. 0.21
50 59 1.0

COOLING

Va = 12 kV
I," = LB A
u = 25
= 16.5 mA/V
Isat =, 23 A

.See also the cooling curves

It is necessary to direct a low-velocity air flow to the anode and grid seals at
frequencies above 10 Mc/s. Cooling of the grid seals can be effected by means

of the caps No.40632

TEMPERATURE LIMITS (Absolute limits)

Temperature of seals

Inlet temperature of cooling water

1) At temperatures ti between 20 and 50 °C the required quantity of water can
be found by proportional interpolation

722 3773
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TAW12/35G

MECHANICAL DATA Dimensions in mm
Water -jacket 7 K718

Protective caps for grid and filament seals: 40632

Filament bracket (for D.C, supply) : 40606
Net weight of the tube 1 6.8 kg
Net weight of the water -jacket 1 16.7 kg

b=
N
a ; x
... | |3 |E
- =
— i L pos LT
S N 260 3
\ 150
(=3
3]
o ¥ 1058 2 I

Tube mounted in water -jacket
type K715

Mounting position: vertical with anode down

1y Use connecting hose with an inner diameter of 1"
2y 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 275 mm 722 3774

September 1967 3



TAW12/35G

i

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

Anode voltage Vg = max. 15 kV
Negative grid voltage Vg = max. 1000 V
Anode current Iy =  max. 5. A
Grid current Ig = max. 0.6 A
Anode input power Wia = max. 75 kW
Anode dissipation W, = max. 30 kW

OPERATING CONDITIONS

Wavelength A =  >I5 >15 >15 11 8 m
Frequency f = <20 <20 <20 27 37.5 Mc/s
Anode voltage Vg = 15 12 10 15 10 kV
Grid voltage Vg = =900 -700 -600 -900 -600 V
Anode current Iy = 4.2 4.2 4.2 4.2 4.2 A
Grid current Ig = 0.42 0.5 7:20.53  0.42 0.6 A
Peak grid A.C. voltage Vgp = 1470 _ 1350 1160 1470 1200 V
Grid input power Wig = 560 610 560 560 650 . W
Anode input power Wia = 63 8054 27 42 63 42 kW
Anode dissipation W, = 14.5 12.4 1 18 16 kW
Output power Wo = 48.5 38 31 45 26 kW
Efficiency n = 77 75.5 74 71.5 62 %
TAZ-3TTS




TAW12/35G

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

Anode voltage V, = max. 15 kV
Anode current Iy = IBAX.: «2:3 A
Anode input power Wia = max. 37.5 kW
Anode dissipation W, = max. 30 kW
OPERATING CONDITIONS

Wavelength A >15 >15 >15 mi
Frequency f <20 <20 <20 Mc/s
Anode voltage Va = 15 12 10 kV
Grid voltage Vg = =500 -400 =315.. ¥V
Anode current I, = 1.8 2.2 2:5, A
Peak grid A.C voltage Vgp = 500 470 440 V
Anode input power Wig = 27 26.5 25 kW
Anode dissipation Wy, = 18 18 17 kW
Output power Wo = 9 8.5 8 kW
Efficiency n = 33 32 32 %
Modulation depth . m = 100 100 100 %
Grid current Iy = 0.3 0.36 0.4 A
Grid input power Wig = 270 305 317

722 3776

I
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TAW12/35G

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

Negative grid voltage

Anode current

Grid current

Anode input power

Anode dissipation

OPERATING CONDITIONS

>15
<20
12
~1000
2.9
0.4
1600
580

<20
10
-900
2.9
0.45
1550
630

= max.

= max.

= max.

11

27

12
-1000
29
0.45
1650
670

12
1000
2.9
0.6
35
20

11
27
10
-900
2.9
0.5
1600
700

kV

kW
kW

Wavelength A
Frequency f
Anode voltage Va
Grid voltage Vg
Arnode current Iy
Grid current Ig
Peak grid A.C. voltage Vgp
Grid input power Wig
Anode input power Wia
Anode dissipation Wy
Output power Wo
Efficiency n
Modulation depth m
Modulation power Wmod

1y Grid bias partially obtained by the grid resistor

722 3777




TAW12/35G

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

Anode voltage Vg = max. 15 kV
Anode current I, = max. 6 A

Anode input power Wia = max. 90 kW
Anode dissipation W, = max. 30 kW

OPERATING CONDITIONS, two tubes in push-pull

Anode voltage Va = 12 12 kV
Grid voltage Vg = -400 -425 \%
Load resistance Raa. = 2.4 548 k2
Peak grid to grid voltage Vggp = 0 2400 0 1480 V
Anode current Iy = 2x0.35 2x6 2x0.15 2x2.25 A
Grid current Ig = 0 2x0.6 0 2x0.19 A
Peak grid current Igp = 0 2x3.3 0 2x1.25 A
Grid input power Wig = 0" 2x650 0 2x127 W
Anode input power Wiag = 2x4.2 2x72 2x1.8 2x27 kW
Anode dissipation W, = 2x4.2 2x18.5 2x1.8  2x7.7 kW
Output power Wo = 0 107 0 38.5 kW
Total distortion dtot = - 4 == 3.7 %
Efficiency n = = 74.5 = 71.5 %
Anode voltage ¥Va = 10 10 kV
Grid voltage Vg = -325 -345 v
Load resistance Raa. = 2.1 5 k2
Peak grid to grid voltage Vggp = 0 2050 0 1330 V
Anode current I = 2x0.3 2x5.4 2x0.14 2x2.25 A
Grid current Ig = 0 2x0.6 0 2x0.2 A
Peak grid current Igp = 0 2x3 0 2x1.35 A
Grid input power Wig = 0  2x555 0 2x120 W
Anode input power Wia = 2x3 2x54 2x1.4 2x22.5 kW
Anode dissipation Wo = 2x3: 2x15.5 2x1.4 2x6.5 kW
Output power Wo = 0 77 0 32 kW
Total distortion diot = - 355 = 4 %
Efficiency n = = 71:5 = 7L %
722 3778
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TAW12/35G
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OBSOLESCENT TYPE TB2/500

R.F. POWER TRIODE

QUICK REFERENCE DATA
Frequency C telegr. B teleph. C an.mod. B mod. 1)
MHz
M2 v, ) [we ] va 0] Wo W[ va 0] Wo W) |[ va 1 [wo W)
20 2000 635 2000 124 1800 430 2000 900
100 1700 400

HEATING : direct; filament thoriated tungsten

Filament voltage Vg = 12 V
Filament current If = .3 A
CAPACITANCES
Anode to all except grid Cy = 6 pF
Grid to all except anode Cg = 12.5 pF
Anode to grid Cag = 6 pF
TYPICAL CHARACTERISTICS
Anode current I, = 125 mA
Amplification factor n = 32
Mutual conductance = 7.5 mA/V
1y Two tubes 772 3815

September 1967 ‘ ' l l 1



TB2/500

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2000 V
Anode dissipation Wy = max. 300 W
Grid dissipation Wg = max. 20 W
Grid circuit resistance
with fixed bias Rg = max. 10 k@
with automatic bias Rg = max. 20 k@2
Cathode current Ik = max. 0600 mA
Peak cathode current Ikp = max. 2400 mA
TEMPERATURE LIMITS (Absolute limits)
Temperature of pin seals = max. 220 ©°C
Bulb temperature = max. 250 ©C
MECHANICAL DATA max 868
Net weight: 0. 34 kg . 9 HE a
‘éL 959
S A

Dimensions in mm

A

235*8

o

Mounting position: vertical with base up or down
The tube should be supported when it is mounted with the
base up

ACCESSORIES

Socket: 40204
Anode and grid connectors: 40626
Key :40608 772 8625




TB2.5/300

R.F. POWER TRIODE

QUICK REFERENCE DATA
N e C telegr. C osc. B teleph. Cgq mod.
(m) (Mc/s) Va Wo Va Wo Va W, Va Wo
(V) (W) (V) (W) V) (W) (V) (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 = 6.3 V
Filament current If = 5.4 A
CAPACITANCES
Anode to all other elements except grid C; = 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 u = 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 Vg = max. 2500 V
Anode dissipation W, = max. 135 W 1y
Grid dissipation Wg = max. 16 W
Grid circuit resistance with fixed grid bias Rg = max. 0.1 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ
Cathode current Ip, = max. 250 mA
Peak cathode current Ikp = max. 1.6 A
Temperature of anode seal = max. 220 °C
Bottom temperature = max. 180 °C
MECHANICAL DATA Dimensions in mm
Base : giant 5p
Anode connector 1 40624 < max62
— Socket 1 2422 512 01001 "9': = 7

Socket with grounded

grid connections: 40215/01 /ﬁ
Net weight 1110 g

109+5

\ 4

\W/J_

_,M;&VS max 18.8

Mounting position: vertical with base up or down

1) Anode red hot, temperature = 850 °C 772 8626

N



TB2.5/300

OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY

Wavelength A = 4 - 4 4 m
Anode voltage Va = 2500 2000 1500 1000 V
Grid voltage Vg = -200 -150 -110 -80 V
Anode current Iy = 205 205 205 205 mA
Grid current Ig = 40 40 40 40 mA
Peak grid A.C. voltage Vgp = 390 340 300 260 V
Grid input power Wig = 14 13 11 10 W
Anode input power Wia = 512 410 308 205 W
Anode dissipation Wa = 122 115 98 79 W
Output power W, = 390 295 210 126 W
Efficiency n = 76 72 68 61.5 %

OPERATING CONDITIONS R.F. CLASS B TELEPHONY

Wavelength A = 4 4 4 m
Anode voltage Vg « B 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 Wi = 193 194 180 W
Anode dissipation Wy, = 128 130 121 W
Output power Wy = 65 64 59 W
Efficiency n = 34 33 33 %
Modulation depth m o= 0o 100 100 %
Grid current Ig = 20 28 52 mA
Grid input power Wig = 3.6 Stel 9.4 W
772 3781
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TB2.5/300

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

Wavelength A = e 4 4 m
Anode voltage Va = 2000 1500 1000 V
Grid voltage Vg = =225 -180 -130 V
Anode current L = 255 255 255 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 Wo. = 408 306 190 W
Efficiency n = 80 80 74.5 %
Modulation depth m = 100 100 100 %
Modulation power Wmod = 255 191 126 W

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

Wavelength A = 2 2 1.5
Anode voltage Va = 2500 2000 2000 V
Anode current Iy = 410 410 346 mA
Grid current Ig = 80 80 80 mA
Grid resistor Rg = 2500 1875 1875 @
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 n = 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 Va = 2000 V l)
Anode current I, = 170 mA
Grid current b Ig = 34 mA
Grid resistor Rg = 3750 Q
Anode input power Wia = 420 W
Anode dissipation W, = 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

Wavelengih A = 7.3 m
Anode voltage V, = 2500 VgRwms
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, = 8 W
Output power Wy = 170 W
Efficiency n = 67 %

1) Mean value 722 3783
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TB2.5/300

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

Wavelength A = 3
Anode voltage Ya = 2500
Grid voltage Vg = -200
Anode current Iy = 410
Grid current Ig = 80
Peak grid A.C. voltage Vgp = 390
Grid input power Wig = 158
Anode input power Wi = 1025
Anode dissipation Wy = 245
Output power Wy = 780+130
Efficiency n = 76

3
2000
-150

410

80

340

136

820

230
590+110
72

1) Power transferred from driving stage included

2) Pure tube efficiency

3
1500
-110

410

80

300
118
615
195
420496
68

3
1000
-80
410
80
260
100
410
158
252+80
61.5

8

E

mA
mA
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TB2.5/300

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

Anode voltage V,
Anode dissipation W,
Grid dissipation Wg
Cathode current Ik
Peak cathode current Ikp
OPERATING CONDITIONS, two tubes

Anode voltage Va = 2500

Grid voltage Vg = -86

Load resistance Raa. = 18.2

Peak grid to grid voltage Vggp = 0 412
Anode current Ia = 2x30  2x178
Grid current Ig = 0 2x42
Grid input power Wig = 0 2x7.8
Anode input power Wia = 2x75 2x445
Anode dissipation W, = 275 2x95
Output power Wo = 0 700
Total harmonic distortion dtot = = 5.0
Efficiency n = = 7845
Anode voltage Va = 1500

Grid voltage Vg = -46

Load resistance Raa 8l.3

Peak grid to grid voltage Vggp 0 340
Anode current Ia = 2x30  2x210
Grid current Ig = 0 2x40
Grid input power Wig 0 - 2x6.1
Anode input power Wia = 2x45 2x315
Anode dissipation W, = 2x45 2x90
Output power W, = 0 450
Total harmonic distortion drot = - 2.9
Efficiency n = = 715

max. 2500 V
max. 135 W
max. 16 W
max. 250 mA
max. 1.6 A
2000 \%
=65 A%
12.0 kQ
0 394 V
2x30 2x208 mA
0 2x42 mA
0_ 2x7.83 W
2x60  2x416 W
2x60  2x101 W
0 630 W
= 3.7 %
= 76 %
1000 \Y%
-23 \Y%
5.0 kQ
0 295 V
2x30  2x210 mA
0 2x40 mA
0 2x5.4 W
2x30 2x210 W
2x30 2x73 W
0 274 W
- 22 %
= 65 %
7Z2 3785

LI
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TB2.5/300
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TB2.5/400

R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr. gr?unded B teleph. Cg mod.
A Freq. grid
) M) Va Wo Va Wo Va Wo Va Wo
W) W ™M | W V| 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 Va o WO Va WO
) W) W) 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 If = 58 A
CAPACITANCES
Anode to all other elements except grid Ca = 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 M = 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 Dimensions in mm
- max62
Base : giant 5p ".9_,&{
—= Socket . 2422 512 01001 o] T )
Anode connector: 40624

Net weight : 125 g

Mounting position: vertical with base up or down

COOLING: radiation/low-velocity air flow

7Z2 8627




TB2.5/400

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

Frequency £ upto 150 Mc/s
Anode voltage Va = max. 3000 V
Anode current IR = max. 255 mA
Anode dissipation W, = max. 130 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 V, = 2500 2000 1500 1000 V
Grid voltage Vg = =200 -150 -110 -80 V
Anode current I, = 205 205 205 205 mA
Grid current Ig = 40 40 40 40 mA
Peak grid A.C. voltage Vgp = 390 340 300 260 V
Grid input power Wig = 14 13 11 10 W
Anode input power Wia = 512 410 308 205 W
Anode dissipation W, = 122 115 98 79 W
Output power Wy = 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 7777V, = max. 3000 V
Anode current I, = 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 MR
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ
OPERATING CONDITIONS

Frequency f = 150 150 150 Mc/s
Anode voltage V, = 2500 2000 1500 V
Grid voltage Vg = =87 -67 -45 V
Anode current Iy = 77 97 120 mA
Peak grid A.C. voltage Vgp = 100 100 160 V
Anode input power Wiag = 193 194 180 W
Anode dissipation W, = 128 130 121 W
Output power Wo = 65 64 59 W
Efficiency n = 34 33 38 %
Modulation factor ~ m = 100 100 100 %
Grid current Ig = 20 28 52 mA
Grid input power Wig = 3.6 5.l 9.4 W

7Z2 3443




TB2.5/400

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

Frequency f upto 150 Mc/s
Anode voltage Vo - max. 2400 V
Anode current I, = max. 170 mA
Anode dissipation W, = max. 100 W
Anode input power Wig = 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 M@
Grid circuit resistance with automatic grid bias Rg = max. 0.2 MQ

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 Ly = 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 = 15 14 12 W
Anode input power Wia = 256 192 128 W
Anode dissipation Wa = 51 38 32 W
Output power W, = 205 154 9% W
Efficiency n = 80 80 75 %
Modulation factor 1 m = 100 00 00 %
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 f upto 150 Mc/s
Anode voltage T V, = max. 3000 V
Anode current Iy = 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 MQ
Grid circuit resistance with automatic grid bias Rg = max. 0.2 M2

OPERATING CONDITIONS, two tubes

202.b.e/cjj.

gL

Frequency f = 100 100 100 100 Mc/s
Anode voltage Vg = 2500 2000 1500 1000 V
Grid voltage Vg = -200 -150 -110 -80 V
Anode current Ip = 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 Wiy = 1025 820 615 410 W
Anode dissipation W, = 245 230 195 158 W
Output power Wo = 780+130  590+110 420496 252480 W 1)
Efficiency n = 76 72 68 61.5 % 2)
1) 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 Va - max. 2700 V 1)
Anode current I, = max. 180 mA
Anode dissipation W, = max. 150 W
Anode input power Wi, = max. 512 W
Negative grid voltage —Vg = max. 300 V E
Grid current Ig = max. 40 mA E
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 Va & 2000 v 1)
Anode current 168 = 170 mA
Grid current Iy = 34 mA
Grid resistor Rg = 3750 Q
Anode input power Wig = 420 w
Anode dissipation W, = 120 w
Grid input power Wig = 10 w
Output power Wg . = 290 A
Efficiency n = 69 %
1y Mean value 772 3446
7
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TB2.5/400

R.F. CLASS C OSCILLATOR for industrial use with self-rectification. Phase
shift of 180° between V4 and Vg

LIMITING VALUES (Absolute limits)

Frequency f upto 150 Mc/s
Anode voltage V, = max. 2825 VRyg
Anode current Ly = max. 110 mA
Anode dissipation W, = max. 150 W
Anode input power Wiy = 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 MQ
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 W, = 85 W
QOutput power We = 170 W
Efficiency n = 67 %
772 3447




TB2.5/400

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage
Anode current
Anode dissipation
Anode input power

Grid 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

Va
Iy
Wa
Wia
lg
2500
-86
18.2
—_——
0 412
2x30  2x178
0 2x42
0 2x7.8
2x75  2x445
2%75 2x95
0 700
- 5.0
- 78.5

max. 3000 V
max. 210 mA

max. 150 W

max. 9512 W
max. 45 mA

1000 A%

—23 )Y
540 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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TB3/750

R.F. POWER TRIODE

QUICK REFERENCE DATA
C telegr C groundc?(cjl C osc. B mod.
Freq. grt
(Mc/s) Va Mg Va Wol)| Vg Wol) Va Wol)
(kV) W) | V) W) | V) (W) (kV) (W)
100 4 1200 4 2320 4 1550
3 840 3 1936 3 1626 3 1360
2.5 750 245 1747 2.8 1140
2 585 2 1374
1+5 425 1.5 1040
C oscillator, industrial
Freq. DO O
(Mc/s) Vg Wo Vg W,
(kV) (W) (kV) (W)
50 Biad 1100 4 630
2,29 685 3 415

HEATING: direct, parallel supply; filament thoriated tungsten

. _ « + 5%
Filament voltage Vg -10%,
Filament current I = 141 A
CAPACITANCES
Anode to all other elements except grid Cy = 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 Va = 3 kV
Anode current I = 90 mA
Mutual conductance S = 5 mA/V
Amplification factor U = 25
1y Two tubes 722 2967

September 1967 1



TB3/750

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature thylp = max. 350 oG
Anode seal temperature s, = max. 220 °C
Pin temperature tpin = max. 180 o
COOLING

In cases where the maximum permissible temperatures are likely 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 1 2422 512 01001 Base : Giant 5p.
Anode connector (clip) : 40624 Net weight : 190 g
Chimney : 40666
- max 878
;‘_9’6
o)
©
+l
N
N
e o 3
L 4 &l
o

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

772 8628




TB3/750

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

Frequency £ upto 100 Mc/s
Anode voltage Vo = max. 4 kv
Anode input power Wi, = 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 I = max. 500 mA
OPERATING CONDITIONS
Frequency i = 100 100 100 100 100 Mc/s
Anode voltage Vo = 4 3 2.9 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 I, = 380 363 400 400 400 mA
Grid current Ig = 80 69 69 80 80 mA
Driving power Wagr = 40 27 23.5 23 21.5 W
Anode input power Wia = 1520 1090 1000 800 600 W
Anode dissipation Wy = 320 250 250 215 175 W
Output power Wy, = 1200 840 750 585 425 W
Efficiency n = 79 77 75 73 1 %
772 2969

i1
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TB3/750

R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY  (continued)
OPERATING CONDITIONS, grounded grid, two tubes

Vi
o o

—E ===

Vg prEes====
LI TF =3
p= s Va
m S =
Frequency f = 100 100 100 100 Mc/s
Anode voltage Vo = 3 2.5 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 Ip = 138 138 160 160 mA
Driving power War = 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, = 16804256 15004247 1170+204 850+190 W 1)
Efficiency n = 77 75 73 71 %
Ly Power transferred from driving stage included 7Z2 2970




TB3/750

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

Frequency £ up to 100_ _M(_:@
Anode voltage Ve = max. 4 kv
Anode input power Wiq = max. 1550 W
Anode dissipation W, = max. 350 w
Negative grid voltage -Vg =  max. 500 A%
Grid dissipation Wg = max. 40 W
Grid circuit resistance Rg = max 100 k2 E
Cathode current Tk = max. 500 mA E
OPERATING CONDITIONS, two tubes
Frequency f = 100 100 Mc/s
Anode voltage Va = 4 3 kV
Anode current I = 760 726 mA
Grid current Iy = 160 138 mA
Grid resistor Rg = 2200 1800 €
Driving power War = 80 54 W
Anode input power Wig = 3040 2180 W
Anode dissipation W, = 640 500 W
Output power Wy = 2320 1626 W
Efficiency n = 77 5 %
772 2971
September 1967 ” H )



TB3/750

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

LIMITING VALUES (Absolute limits)

up to 100

Frequency f
Anode voltage Va
Anode input power Wia
Anode dissipation W,
Negative grid voltage —Vg
Grid dissipation Wg
Grid circuit resistance Rg
Cathode current I

OPERATING CONDITIONS
Frequency

Anode voltage

Anode current

Grid current

Grid resistor

Anode input power

Anode dissipation

Output power

Efficiency

Output power in the load

500

100
450

50
2.25
340
60
3330
935
250
685
73
560

k2
mA

Mc/s
kV
mA
mA

7722 2972




TB3/750

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith self rectification,

180° phase shift between Va and Vg
LIMITING VALUES (Absolute limits)

Frequency f upto 50 upto 100 upto 150 Mc/s
Transformer voltage Ver - max.4.5 max.3.5 max. 2.25 kVRus
Anode input power Wia = 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 B 50 50 Mc/s
Transformer voltage Vir = 4 3 kVRMS
Anode current = 190 180 mA
Driving voltage Vg = 280 110 VRMS
Grid current = 35 32 mA
Grid resistor g = 5500 3000 €
Anode input power Wia = 840 600 W
Anode dissipation a = 210 185 W
Output power o = 630 415 W
Efficiency = 75 69 %
Output power in the load Wj = 515 350 W
772 2973
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TB3/750

AF. CLASS B AMPLIFIER AND MODULATOR, two tubes in push-pull
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 4 kV
Anode input power Wia = 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 I = max. 500 mA

OPERATING CONDITIONS

Va = 4 3 2:D kV
Vg = -135 -102 -77.5 vl)
Raan, = 20 14.5 12 k2
Vggp = 0 485 0 475 0 400 V
Iy = 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
Weo = 0 1550 0 1360 0 1140 W
dtot = = <29 = < 245 = <28 %
n = = 745 = 78:1 = 76 %
l) To be adjusted for zero signal anode current 772 2974
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OBSOLESCENT TYPE TB3/2000

RF. POWER TRIODE

QUICK REFERENCE DATA
C telegr. B teleph. C an.mod. B mod. 1)
Frequency
(MHz) Va Wo Va Wo Va Wo Va Wo
(kV) (kW) (kV) (kW) (kV) (kW) (kV) (kW)
2 3.5 2.9 3.5 0.60 3.0 1.63 3.0 3.3
20 3.0 2.6 3.0 0.52 2.5 1.30 2.5 2.9

HEATING : direct; filament thoriated tungsten

Filament voltage Vs = 120 'V
Filament current If = 17 A
CAPACITANCES
Anode to all except grid Ca = 10.5 pF
Grid to all except anode Cg = 26 pF
Anode to grid Cag = 13 pF

TYPICAL CHARACTERISTICS

Anode current Iy = 300 mA
Amplification factor M = 34
Mutual conductance S = 18 mA/V
1) Two tubes 722 3817

March 1966 1



TB3/2000

i

LIMITING VALUES (Absolute limits)

Anode voltage Va
Anode dissipation Wy
Grid dissipation Wg
Grid circuit resistance Rg
Cathode current Ik

Peak cathode current Ikp

TEMPERATURE LIMITS (Absolute limits)
Temperature of pin seals

Bulb temperature

MECHANICAL DATA

Net weight: 0.9 kg . Mmax54g

86%3

= max.

= max.

= max.

= maxX.

= max.

3.5 kv
1.1 kW
60 W
5 kQ
1.4 A
5.6 A
220 °cC
300 ©cC

Dimensions in mm

A

Mounting position: arbitrary with plane of anode vertical

323111

The tube should be supported if it is mounted with the base

up.
ACCESSORIES
Socket: 40205

— Anode and grid connectors: 40626

Key :40608

772 8635




TB4/1250

R.F. POWER TRIODE

QUICK REFERENCE DATA

d
C telegr. gi?;n ed Ca mod. B mod. 2)
A Freq. g
(m) | Mc/s) | Va | Wo | Vo | Wb | Va | Wo Va | W,
(V) (W) (V) W) | (V) (W) (V) (W)
3 100 4000 | 1690 | 4000 | 1950 | 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 Vgs. = 10 Vv
Filament current Ig = 9.9 A
CAPACITANCES
Anode to all other elements except grid C, = 0.17 pF
Grid to all other elements except anode Cg = 8.0 pF
Anode to grid Cag = 7.0 pF
TYPICAL CHARACTERISTICS
Amplification factor M = 28
Mutual conductance S(I,=125mA) = 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
1) Power transferred from driving stage included
2) Two tubes 722 3787

April 1966 “ !l



TB4/1250

COOLING

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 : 2422 512 00001
max 118
Anode connector: 40626 954
Net weight : 420 g E‘ﬂ

Mounting position: vertical with base up or down

7Z2 8636




TB4/1250

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

TIEEL ... coon smmsins cven st s oo DO e d i) MG 6
Anode voltage S = max. 4000 ] V""
Anode dissipation = max. 450 W
Grid dissipation =  max. 50 W
Grid current = max. 115 mA
Cathode current = max. 650 mA
OPERATING CONDITIONS (controlled) —_
Wavelength A = 3 3 3 3 m E
Anode voltage Vo, = 4000 3500 3000 2500 V =
Grid voltage Vg = -350 -300 -250 -200 V
Anode current I, = 8§35 535 935 535 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 54 438 42 W
Anode input power Wia = 2140 1880 1600 1340 W
Anode dissipation W, = 450 450 425 390 W
Output power Wy, = 1690 1430 1175 950 W
Efficiency n = 79 76 73.5 71 %
OPERATING CONDITIONS (self excited)
Wavelength A = 3 3 3 3 m
Anode voltage Va, = 4000 3500 3000 2500 V
Grid resistor Ry = 3000 2600 2200 1800 €
Anode current Iy = 535 535 535 535 mA
Grid current Ig = 115 115 LS 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 Wa = 450 450 425 390 W
Output power Wy = 1630 1376 1127 908 W
Efficiency n = 76.5 73 70.5 67.5 %
7Z2 3789
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TB4/1250

OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY (continued)
Grounded grid circuit, two tubes

Vi

20.2.c/ge)

£

Wavelength A = 3 3 3 3 m
Anode voltage Va = 4000 3500 3000 2500 V
Grid voltage Vg = -350 -300 -250 -200 V
Anode current Iy = 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 ~ Wjg = 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 wly
Efficiency n = 79 76 73.5 71 %2)

Ly power transferred from driving stage included

2) Pure tube efficiency 772 3790




TB4/1250

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 §
e
Wavelength A = 3 m A
Anode voltage Vg = 3000 A4
Grid voltage Vg = -375 Vv
Anode current I, = 450 mA
Grid 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 Wo = 1050 w
Efficiency n = 78 %
Modulation factor m - 100 %
Modulation power Wmod = 675 W
772 3791
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TB4/1250

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 4000 V
Anode dissipation W, = max. 450 W
Grid dissipation Wg = max. 50 W
Cathode current Iy, = max. 700 mA
Peak cathode current Ikp =  max. 5 A
Grid current Ig = max. 130 mA
Grid circuit resistance Rg = max. 50 k@
OPERATING CONDITIONS, two tubes
Anode voltage Ny = 4000 3500 \Y
Grid voltage Vg = -135 -114 v
Load resistance Raa 14.5 10.2 k2
Peak grid to grid voltage Vggp = 0 566 0 563 V
Anode current I = 2x70 2x368 2x70 2x442 mA
Grid current Ig = 0 2x93 0 2x115 mA
Grid input power Wig = 0 2x24 0 2x29 W
Anode input power Wia = 2x280 2x1474 2x245  2x1550 W
Anode dissipation W, = 2x280 2x329 2x245 2x330 W
Output power W = 0 2290 0 2440 W
Total distortion deot = = 5 = 5 %
Efficiency n = = 77.7 = 78.8 %
Anode voltage vV, = 3000 2500 \%
Grid voltage Vg = -94 =75 A%
Load resistance Raa._ 75 5.2 k2
Peak grid to grid voltage Vggp = 0 560 0 530 V
Anode current I = 2x70 2x500 2x70 2x555 mA
Grid current Ig = 0 2x130 0 2x126 mA
Grid input power Wig = 0 2x33 0 2x30 W
Anode input power Wia = 2x210 2x1500 2x175  2x1387 W
Anode dissipation W, = 2x210 2x345 2x175 2x387 W
Output power W, = 0 2310 0 2000 W
Total distortion diot = - 5 - 3.5 %
Efficiency n = - s - 72 %
7Z2 3792




TB4/1250

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
Anode .voltage

Anode current

Grid current

Grid resistor

Anode input power

Anode dissipation

Output power

Efficiency

40001)
3600
450
100
3.0
2000
450
1500
75

up to 100
= max. 3600
= max. 320
= max. 475
= max. 100
= max. 2200
= max. 450
= max. 50

33502)
3000
400
85
3.0
1480
400
1040
70

VRMS
v 3
mA
mA
kQ

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

772 3793
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TB4/1250

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 1 V, = max. 4000 V
Negative grid voltage —Vg = max. 500 V
Anode current Iy = max. 535 mA
Grid current Ig = max. 115 mA
Anode input power Wia = max. 2200 W
Anode dissipation W, = max. 450 W
Grid dissipation Wg = max. 50 W

OPERATING CONDITIONS

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

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.

3y D.C. value. 772 3794




TB4/1250

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with

LIMITING VALUES (Absolute limits)

Frequency

self rectification

Transformer voltage
Negative grid voltage
Anode current

Grid current

Anode input power
Anode dissipation

Grid dissipation

OPERATING CONDITIONS

Transformer voltage Vir
Anode current I,
Grid current Ig
Grid resistor Rg
Anode input power Wia
Anode dissipation Wa
Output power Wo
Efficiency n

45001y
280

3.4
1400
350
1000
715

= ax.

max.

100 Mc/s
4500 VRMS
500 V
280 mA
55 mA
1450 W
450 W
50 W

38002) VRMS

240
47
3.4
1010
295
670
66

mA
mA
kQ

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.

7Z2 3795
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TB4/1500

INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
Industrial R.F. oscillator class C
three phase single phase A.C operation
Freq.
ae/s) | Va i % o) Vg, o Hdh
(V) CCS | ICAS V) CCS (VRMS) CCS
50 6000 1640 3200 5400 1635 4500 1020
5000 1670 2400 4500 160C
4000 1650

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 5.0 V 1-1(5) gz
Filament current If = 325 A
CAPACITANCES
Anode to all other elements except grid C, = 0.2 pF
Grid to all other elements except anode Cg = 9.2 7PF
Anode to grid Cag = Jwl pE
TYPICAL CHARACTERISTICS
Anode voltage V, = 4000 Vv
Anode current Ia = 120 mA
Amplification factor u = 21
Mutual conductance S = 3.3 mA/V
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 220 °C
Bulb temperature = max. 350 °C
772 3449
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TB4/1500

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-
velocity air flow on the tube is necessary. A small fan will suffice; it is recom-
mended to mount the fan underneath the tube socket.

MECHANICAL DATA Dimensions in mm

— Socket : 2422 511 05001

Anode connector: 40665

Net weight : 450 g

o
g
Q
R

| -2

| max65.5

-

Mounting position: vertical

772 8637
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TB4/1500

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from

three-phase rectifier.

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

Frequency

Anode voltage

Anode current

Anode input power
Anode dissipation
Negative grid voltage
Grid current, loaded
Grid current, unloaded

Grid circuit resistance

C.C.S. OPERATING CONDITIONS, continuous service

Frequency

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

Vg
g
g
Rg
50
6000
350

120
180
4200
9000

2100
460
1640
78
1300

5000
430
100
130
200

3500

6400

15+5
2150
480

1670
47 )
1350

20
2140
490
1650
77
1325

mA
mA
k2

Mc/s

mA
mA
mA
mA

Q

9

£ 2 =

w b

1) Useful power in the load measured in a circuit having an efficiency of 85%.
772 3451
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TB4/1500

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

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

Frequency f up to 50 Mc/s
Anode voltage V, = max. 7000 V
Anode current L; = max. 750 mA
Anode input power Wi, = max. 5000 W
Anode dissipation Wy See page B
Negative grid voltage ~Vg = max. 1250 V
Grid current, loaded Ig = max. 185 mA
Grid current, unloaded Ig = max. 300 mA
Grid circuit resistance Rg = max. 15 k@

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

Frequency f = 50 50 Mc/s
Anode voltage Vg = 6000 5000 V
Anode current, loaded i = 700 630 mA
Anode current, unloaded I = 130 150 mA
Grid current, loaded Ig = 170 160 mA
Grid current, unloaded Ig = 290 280 mA
Grid resistor Rg = 3300 2700 Q@
Load resistance Ry = 6500 4500 €
Feedback ratio under

loaded conditions Vg~/Va~ = 16 17 %
Anode input power Wia = 4200 3150 W
Anode dissipation Wa = 1000 750 W
Output power W, = 3200 2400 W
Efficiency n = 76 76 %
Output power in the load W) = 2650 1950 w1y

1) Useful power in the load measured in a circuit having an efficiency of 85%.

772 3452
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TB4/1500

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

CiG:S LIMITING VALUES (Absolute limits), continuous service

e N NN — mpur B0 Mg
;\—n—o—d_e V;)Itage SR V, = max. 6300 V
Anode current I = max. 500 mA
Anode input power Wis = max. 2500 W
Anode dissipation Wg = max. 500 W
Negative grid voltage —Vg = max. 1250 V
Grid current, loaded Ig = max. 185 mA
Grid current, unloaded Ig = max. 280 mA
Grid circuit resistance Ry = max. 15 k@

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 50 50 Mc/s
Anode voltage Va = 5400 4500 V
Anode current, loaded L = 320 380 mA
Anode current, unloaded I, = 80 90 mA
Grid current, loaded Ig = 110 120 mA
Grid current, unloaded Ig = 170 190 mA
Grid resistor Rg = 4200 3500 @
Load resistance R, = 9 6.4 kQ
Feedback ratio under

loaded conditions Vg~/Va~ = 13 15:5 %
Anode input power Wia = 2125 2100 W
Anode dissipation W, = 490 500 W
Output power Wo = 1635 1600 W
Efficiency n = 77 76 %
Output power in the load Y, = 1350 1300 w by

ly Useful power in the load measured in a circuit having an efficiency of 85%.
772 3453
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TB4/1500

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with self-rectification.

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

Frequency . f ____..upto 50 Mec/s
Transformer voltage Vir = max. 5000 VRmS
Anode current Iy = max. 320 mA l)
Anode input power Wi, = max. 1600 W
Anode dissipation W, = max. 500 W
Negative grid voltage —Vg = max. 1350 V 2)
Grid current, loaded Ig = max. 110 mAl)
Grid current, unloaded Ig = max. 150 mA l)
Grid circuit resistance Rg = max. 15 k@

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 50 Mc/s
Transformer voltage Ver = 4500 VRMS
Anode current, loaded Iy = 280 mA l)
Anode current, unloaded I5 = 70 mA 1)
Grid current, loaded Ig = 80 mA 1)
Grid current, unloaded Ig = 125 mAl)
Grid resistor Rg = 2700
Load resistance R, = 3300
Feedback ratio under

loaded conditions Vg~/Va~ = 18 %
Anode input power Wis 1400 W
Anode dissipation W, = 380 W
Output power W, = 1020 W
Efficiency n = 73 %
Output power in the load W£ = 820 W 3)

1)y Averaged over any mains frequency cycle

2) At peak of mains frequency sine-wave

3) Useful power in the load measured in a circuit having an efficiency of 85%.
772 3454
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TB5/2500

INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
Industrial R.F. oscillator class C
three phase single phase A.C. operation
Freq.
sy | v, Wo(W) v, [WeW |y | WowW)
(V) ccs ICAS (V) CCs (VRMS) €Cs
50 6000 2840 4400 5400 2750 5200 1560
5000 2720 3375 4500 2550
4000 2160
3000 1560

HEATING: direct; filament thoriated tungsten

Filament voltage Ve = 6.3 V fl?) (;Z
Filament current If = 325 A
CAPACITANCES
Anode to all other elements except grid Ca = 0.25 pF
Grid to all other elements except anode Cg = 10.5 pF
Anode to grid Cag = 6.2 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg = 4 kV
Anode current I, = 190 mA
Amplification factor U = 22
Mutual conductance S = 5.1 mA/V
TEMPERATURE LIMITS (Absolute limits)
Temperature of seals = max. 220 °C
Bulb temperature = max. 350 ©°C 772 3455
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TB5/2500

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.

At non-matched load or at high anode voltages, combined with the highest oper-
ating 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.
MECHANICAL DATA Dimensions in mm
— Socket : 2422 511 05001
Anode connector: 40665 e ma; ,7;55 =
.
Net weight : 600 g y

251%5

@
g

Mounting position: vertical

772 8638
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TB5/2500

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

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

Frequency if up to 50 Mc/s
Anode voltage V, = max. 7000 V
Anode current I, = max. 750 mA
Anode input power Wiz = max. 4000 W
Anode dissipation W, = max. 800 W
Negative grid voltage —Vg = max. 1250 V
Grid current, loaded Ig = max. 300 mA
Grid current, unloaded Ig = max. 400 mA
Grid circuit resistance Rg = max. 10 k2
C.C.S. OPERATING CONDITIONS, continuous service

Recommended grid blocking capacitor: at high frequencies about 100 pF

at about 1 Mc/s about 1000 pF

Frequency f = 50 50 50 50 Mc/s
Anode voltage vV, = 6000 5000 4000 3000 V
Anode current, loaded I, = 600 700 700 700 mA
Anode current, unloaded I, = 120 150 170 200 mA
Grid current, loaded Ig = 150 160 180 200 mA
Grid current, unloaded Ig = 260 280 300 340 mA
Grid resistor Rg = 3 2.5 2 1.5 k2
Load resistance Ra_ = 5.4 3.8 3 2.25 Kk
Feedback ratio under

loaded conditions Vg _/V, = 13 17 20 25 %
Anode input power Wia = 3600 3500 2800 2100 W
Anode dissipation W, = 760 780 640 540 W
Output power Wo = 2840 2720 2160 1560 W
Efficiency n = 79 78 77 74 %
Output power in the load Wy = 2350 2250 1750 1250 W 1)
l) Useful power in the load measured in a circuit having an efficiency of 85%.

722 3457
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TB5/2500

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

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

oty s A SL. N d . -lEle B0 Ml
:‘\-n_o_d_e_ ;l;)it-a-g-e ------------------------ V, = max. 7000 V
Anode current I = max. 1000 mA
Anode input power Wi, = max. 7000 W
Anode dissipation W, See page B
Negative grid voltage —Vg = max. 1250 V
Grid current, loaded Ig = max. 300 mA
Grid current, unloaded Ig = max. 400 mA
Grid circuit resistance Rg = max. 10 kR

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

Frequency f = 50 50 Mc/s
Anode voltage Va = 6000 5000 V
Anode current, loaded I, = 950 900 mA
Anode current, unloaded I, = 180 200 mA
Grid current, loaded Ig = 190 190 mA
Grid current, unloaded Ig = 390 390 mA
Grid resistor Rg = 2500 2000 €
Load resistance Ra._ = 3200 2700 €
Feedback ratio under

loaded conditions Vg~/va = 17 20 %
Anode input power Wia = 5700 4500 W
Anode dissipation Wa = 1300 1125 W
Output power Wo = 4400 3375, W
Efficiency n = 77 75 %
Output power in the load Wl = 3600 2800 W l)

l) Useful power in the load measured in a circuit having an efficiency of 85%.
772 3458
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TB5/72500

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with anode voltage from

single-phase rectifier without filter.

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

Frequency

Anode voltage

Anode current

Anode input power
Anode dissipation
Negative grid voltage
Grid current, loaded
Grid current, unloaded

Grid circuit resistance

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 50
Anode voltage Yy = 5400
Anode current, loaded I, = 530
Anode current, unloaded I's = 100
Grid current, loaded Ig = 140
Grid current, unloaded I = 240
Grid resistor Rg = 3
Load resistance Ry = 5.4
Feedback ratio under loaded

conditions VgN/Va~ = 13
Anode input power Wia = 3520
Anode dissipation W, = 770
Output power Wo = 2750
Efficiency n = 78
Output power in the load WZ = 2250

l) Useful power in the load measured in a

max.

max.

max.

50 Mc/s
6300 V
670 mA
4000 W
800 W
1250 V
270 mA
400 mA
10 k2
50 Mc/s
4500 V
600 mA
120 mA
150 mA
260 mA
2.5 kQ
3.8 Kk
155 %
3320 W
770 W
2550 W
77 %
2100 w 1)

circuit having an efficiency of 85%.

722 3459
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TB5/2500

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with selfrectification.

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

Frequency £ upto 50 I}/l_c_/_s_
Transformer voltage Vtr = max. 5600 Vgms
Anode current L, = max. 400 mAl)
Anode input power Wi = max. 2250 W

Anode dissipation W, = max. 800 W

Negative grid voltage —Vg = max. 1250 V 2)
Grid current, loaded Ig = max 160 mA l)
Grid current, unloaded Ig = max 210 mA l)

Grid circuit resistance Rg = max. 10 k2

C.C.S. OPERATING CONDITIONS, continuous service
Recommended grid blocking capacitor: at high frequencies about 100 pF
at about I Mc/s about 1000 pF

Frequency K = 50 Mc/s
Transformer voltage Vir = 5200 VRwms
Anode current, loaded Iy = 360 mA l)
Anode current, unloaded Ia = 90 mA 1)
Grid current, loaded Ig = 100 mA 1)
Grid current, unloaded Ig = 140 mA l)
Grid resistor Rg = 1.8 k@
Load resistance Ry = 3.2 k@
Feedback ratio under

loaded conditions VgN/Va~ = 17 %
Anode input power Wia = 2080 W
Anode dissipation W, = 520 W
Output power W = 1560 W
Efficiency n = 75 %
Output power in the load V\Q = 1300 W 3)

I) Averaged over any mains frequency cycle
2) At peak of mains frequency sine-wave
3) Useful power in the load measured in a circuit having an efficiency of 85%.

772 3460
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TBH6/14

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

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase
Fr\eq. Va W,
(Mc/s) (kV) (kW)
30 7 17.7
14.3

HEATING: direct, filament thoriated tungsten

Filament voltage Vi = 6.3 WV tl;gg
Filament current It = 130 A
Cold filament resistance R¢g = 0.005 €

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 Gy = 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 Iy = 29 A
Mutual conductance S = 23 mA/V
Amplification factor “ = 17.5
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 220 ©°C
772 8639
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TBH6/14

WATER COOLING CHARACTERISTICS

Wa t dmin Pi to
(kW) “e) (1/min) (atm) ©c)
5 20 2.3 0.02 56

50 4.6 0.07 68
10 20 4.5 0.06 59
50 9.0 0.21 67
15 20 ) 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 OC the required quantity of
water can be found by linear interpolation

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 Mc/s, the grid lead should be connected as shown in the figure at right
772 3469
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TBH6/14

MECHANICAL DATA (continued)
Filament connectors with cable 40662

Grid connector 40664

Dimensions in mm

Net weight 3.8 kg

Position of
water connections
filament pins -
and holes in flange

195

a

Mounting position: vertical with anode down

772 8640
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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 Mc/s
Anode voltage V, = max. 8 kv
Anode input power Wi, = max 30 kW
Anode dissipation W, = max. 15 kW
Anode current I = max. 4.0 A
Negative grid voltage —Vg = max. 1600
Grid current, loaded Ig = max. 1.5
Grid current, unloaded Ig = max. 2.0
Grid circuit resistance Rg = MEKs. 10 k2
OPERATING CONDITIONS
Frequency f = 30 30 Mc/s
Anode voltage Voo = 7! 6 kV
Anode current, loaded L, = 3.5 3.3 A
Anode current, unloaded L, = 0.7 0.51 A
Grid current, loaded Ig = 095 0.8 A
Grid current, unloaded Ig = 185 1.1 A
Grid resistor Rg = 950 1000 @
Load resistance Rao = 1000 870 Q
Feedback ratio under

loaded conditions Vg~/Va~ = 25 26 %
Anode input power Wia = 24.5 19.8 kW
Anode dissipation Wq = 6.8 5.5 kW
Output power Wo = L7:7 14.3 kW
Efficiency n = 72 72 %
Output power in the load Wl = 14 11 kW l)

1y Useful power in the load, measured in a circuit having an efficiency of about
85%. 772 3471
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' TBH6/6000

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

QUICK REFERENCE DATA
General purposes
C telegr. B teleph. Ca mod B mod. 1)
A Freq.
() (Mqu) 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 5 457 5 6.6
- 4 4.5 4.1 4.5 6.0
4 3.5 4 5.3
3.5 3 3isd 4.6
3 2.2 3 3.3
Television service
Neg. mod. Pos. sync. Pos. mod. Neg. sync
i\z;qz) Va W, sync W, black Va 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 A
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 772 8641
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TBH6/6000

TYPICAL CHARACTERISTICS

Anode voltage Vs
Anode current Ia
Amplification factor M
Mutual conductance
COOLING : Water and low velocity air flow
TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature tj max.
Temperature of filament seals max.
Temperature of anode and grid seals max.
WATER COOLING CHARACTERISTICS
Wa ti gmin Pi to
(kW) (°C) (1/min) (atm) (°C)
2 20 LS 0.06 44
50 3 022 62
4 20 3 0.22 42
50 6 0.73 61
6 20 5] 0.54 39
50 10 1.8 59

4 kV
1 A
32
17 mA/V
50 ©oC
210 °C
180 ©C

At water inlet temperatures between 20 °C and 50 O°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.

722 8642




TBH6/6000

MECHANICAL DATA
Filament connectors 40634
Grid connector 40'622

Net weight 0.8 kg

Dimensions in mm

914

-I—«

mini12

il

N
g

Position of
holes inanode flLange
filament connections
water connections

= )

B
3]

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.

2028 FHij

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

772 8643
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TBH7/8000

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

QUICK REFERENCE DATA

Class C oscillator
Freq.
Va Wo
M/ ey | W)
50 6.0 6.0

HEATING: direct; filament thoriated tungsten

Filament voltage Vs = 12.6 V
Filament current If = 33 A
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
TYPICAL CHARACTERISTICS
Anode current Ia = 1 A
Anode voltage Vg = 6 kv
Amplification factor M = 32
Mutual conductance S = 15 mA/V
772 8644
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TBH7/8000

WATER COOLING CHARACTERISTICS

Wa 4 Admin Pi to
(kW) (°0) (1/min) (atm) (°C)
2 20 1.5 0.06 44
50 3 0422 62

4 20 3 0:22 42
50 6 0.73 61

6 20 5 0.4 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 frequencies' up to 30 Mc/s andat
ambient temperatures below 35 O9C. At higher temperatures or at higher fre-
quencies a low velocity air flow to the grid and filament seals will benecessary.

TEMPERATURE LIMITS (Absolute limits)

Water inlet temperature

Temperature of filament seals

Temperature of anode and grid seals

ACCESSORIES

Filament connectors

Connector for centre pin of the filament

Grid connector

40634
40649
40650 or 40622

"

max. 50 ©C
max. 210 °C
max. 180 ©OC

The centre filament pin f. must not be used for filament current supply. How-
ever, the connector 40649 should be used for cooling of this pin.

The grid connector 40650 must not be used at frequencies higher than 30 Mc/s.

722 8645




TBH7/8000

MECHANICAL DATA

Dimensions in mm

Net weight 0.8 kg 105¢
T Toie
| [T ¢, mini2
! [}
[(o}
= | 3 : mi
gr |
70¢
s S _ v ;
g 74 0
25 (=
e 1302
o)
58 Position of < = ¥
= " __holes inanode flLange T ?‘j
~ _filament connections
water connections
[
|
4
Tes) —]
~
(g1
'y ‘
|
U ‘ i
i rin 'Aiv
2028g/h,j
10 1
The use of wing nuts for connecting the
water connections should be avoided
Mounting position: Vertical with anode down
7Z2 3529
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TBH7/8000

LI

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 55 Mc/s
Anode voltage Va = max., 7 kV
Negative grid voltage —Vg = max. 1250 V
Anode current Ia = max. 1.8 A
Grid current, loaded Ig = max. 0.5 A
Grid current, unloaded Ig = max. 0.7 A
Anode input power Wija = max. 11 kW
Anode dissipation Wa = max. 6 kW
Grid resistor Rg = max. 10 k@

OPERATING CONDITIONS

Frequency f - 50 Mc/s
Transformer voltage Vir = 5.1 kVRMS
Anode voltage . Va = 6.0 kV
Anode current L = 1.5 A
Grid current Ig = 0.4 A
Grid input power Wig = 300 W
Anode input power Wia = 9 kW
Anode dissipation Wa = 2.7 kW
Output power Wy = 6 kW
Efficiency n = 67 %

772 3530
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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 ij l)
(MHz) (V) (W)
50 742 6.1
6.2 5.0

HEATING: direct; filament thoriated tungsten

Filament voltage V¢ = 12,6 V ok
-10 %
Filament current If = 33 A
CAPACITANCES
Anode to all other elements except grid Ca = 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 = 1 A
Mutual conductance S = 12 mA/V
Amplification factor I = 24
1y Useful power in the load 772 8646

—
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TBH7/9000

TEMPERATURE LIMITS (Absolute limits)

Water inlet temperature = max. 50 9C
Temperature of the seals = max. 220 ©°C
WATER COOLING CHARACTERISTICS
Wa 51 9min Pj to
(kW) ©C) (1/min) (atm) (©°C)
2 20 1 0.032 56
50 2 0.084 68
4 20 22 0.10 49
50 4.4 0.49 65
6 20 = 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.

7722 3545




TBH7/9000

MECHANICAL DATA Dimensions in mm

e,
N
]
== —L\min n

Net weight 1 kg

max 18

fu 65 __, Position of 7 ¥
[ __holes in anode fLange

/FiLament and grid

g connections
_~water connections

2105

124

130
10

' o
G " gg # B2eaci
10@ 8ﬂJ28¢ 5.26

[
-

The use of wing nuts for connecting the
water connections should be avoided

o
™)

Mounting position: vertical with anode down

772 3546
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TBH7/9000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from
three-phase rectifier witheut filter

LIMITING VALUES (Absolute limits), continuous service

Frequency f up to 50 MHz
Anode voltage Vo = max. 8 kv
Anode input power Wiqg = 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 = Ir;ax. 0.5 A
Grid circuit resistance Rg = max. 10 k@

OPERATING CHARACTERISTICS , continuous service

Frequency f = 50 50 MHz
Anode voltage Va = 7200 6200 V
Anode current, loaded Iy = 1.5 1.4 A
Anode current, unloaded Ia = 0.37 0.40 A
Grid current, loaded I = 0.36 0.37 A
Grid current, unloaded Ig = 0.47 0.47 A
Grid resistor Rg = 1830 1500 2
Load resistance Ra,, = 2300 2100
Feedback ratio under loaded conditions Vg«, /Vam = 17 17 %
Anode input power Wia = 10.8 8.68 kW
Anode dissipation Wy = 3.3 2.5 kW
Efficiency N = 70 71 %
Output power in the lcad Wj = 6.1 5.0 kW 1)

l) Useful power in the load, measured in a circuit having an efficiency of 85 %
722 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
(1;;:12 ) Va Wo
' (kV) (kW)
30 12 29.0
10 23.3
8 17.9

HEATING : direct; filament thoriated tungsten
Filament voltage
Filament current

Cold filament resistance

- + 5%
Ve = 8.0 VD 0o
I, = .98-4
R = 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 Cay = 0.4 pF
Grid to all other elements except anode g - 37 pF
Anode to grid Cag 30 pF
TYPICAL CHARACTERISTICS
Anode voltage Yy, = 12 kV
Anode current i, B 2 &
Amplification factor K = 34
Mutual conductance = 20 mA/V
772 8647
June 1965 ” i



TBH12/25

TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature ti = max. 50 °C

Temperature off all seals = max. 220 ©°C

WATER COOLING CHARACTERISTICS

W, t; 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

i ,%I_{m Dimensions in mm
S
N NI

Grid connector 40663 Connection of the grid lead

The rounded side of the grid connector should face the anode. 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. 772 3556




TBH12/25

MECHANICAL DATA (continued)

Dimensions in mm

Filament connectors with cable 40662

.
Grid connector 40663 65 g95¢
Net weight 5.2 kg f T (If = f
. i
rm# g
t
> 185
162
Q <« a
M My
[}
Y /[ @ =
3l |/ \
yv 3 (> [
\ !
Position of: / 8x7¢% g
water connections’ f
filumentfpins 4\ \‘—9"/
in fl
holes in flange 450 750 :
5 ‘ =0

2028.ab/be 13210
935

Mounting position: vertical with anode down

772 8648
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TBH12/25

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
[—&nod_e voltage Va = max. 13 k\—’ _
Anode current I, = 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 k@

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 Iy = 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 k2
Load resistance Ra = 1800 1450 1100 %
Feedback ratio under loaded

conditions Vg.\/vaw = 16 {7 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 W, = 25 20 15.5 kwl)

1) Useful power in the load measured in a circuit having an efficiency of 90%

772 3554
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TBH12/38

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

QUICK REFERENCE DATA
C osc industrial
Freq.

Va Wo

MHZ) 1wy | )
30 12 39
10 31 .3

8 23 2

HEATING: direct; filament thoriated tungsten
Filament voltage

Filament current

Cold filament resistance

Vg =

I =

1"

R¢

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 Cay = 0.9 pF
Grid to all other elements except anode Cg = 45 pF
Anode to grid Cag = 23.5 pF
TYPICAL CHARACTERISTICS
Anode voltage Vg = 12 kV
Anode current I, = 2 A
Amplification factor M = 21
Mutual conductance ] = 25 mA/V
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max., 220 °C
Water inlet temperature t; = max. 50 ©C 772 8649
June 1965 1




TBH12/38

COOLING: Generally a low velocity air flow to the seals is required

WATER COOLING CHARACTERISTICS

Wa g 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 1.0

At water inlet temperatures between 20 0C 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.

772 3567




TBH12/38

MECHANICAL DATA (continued)

Connectors with cable for filament : 40662

Grid connector

Net weight : 5.4 kg

¢
©|5
Y

Position of :

water connections
filament pins

holes in flange

94

20.2.8.ab/ch

40663
= 185
162
2 /O‘\

Mounting position: vertical with anode down

max 422

Dimensions in mm

772 8650
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TBH12/38

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. 13 KV
Anode current I = max. S A
Anode dissipation W, = max. 20 kW
Anode input power Wi, = max. 60 kW
Negative grid voltage -Vg = max. 2 kV
Grid current, loaded Ig = max. l:b A
Grid current, unloaded Iy = max. 2.0 A
Grid circuit resistance Rg = max. 10 kQ

OPERATING CONDITIONS

Frequency £ = 30 30 30 MHz
Anode voltage Vi = 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 0.9 0.9 A
Grid current, unloaded Ig = 1.22 1.3 1.3% A
Grid resistor Rg = 1100 1000 900
Load resistance Rao = 1450 1100 800
Feedback ratio under

loaded conditions VgN/VaN = 16 19 24 %
Anode input power Wia = 54 45 36 kW
Anode dissipation W4 = 15 13.7 12.8 kW
Output power Wo = 39 31.3 23.2 kW
Efficiency n = 72.5 70 64.5 %
Output power in the load Wy . = 30 25 18 kwl)

1y Useful power in the load, measured in a circuit having an efficiency of about
85%. 772 3565
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TBH12/7100

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

QUICK REFERENCE DATA
General purposes
C telegr. B teleph. C an.mod. B mod. 1)
A Freq.
oy | oaizy | Va | Wo | Va | Wo | Vo | Wo Va | W
(kV) | (kW) | kV) | kW) | (kV) | (kW) (kV) | (kW)
20 LIS 12 108 12 51 :5 10 80 12 202
15 20 12 | 94.5 10 54.5 10 116
12 25 11 70 9 42.5 10 77
11 279 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. Ly
(illrljg)' Va W, sync
: (kV) (kW)
48-68 6.5 100 2)

HEATING: direct; filament thoriated tungsten

Filament voltage Vg = 7.5 V¥
Filament current It = 196 A
Cold filament resistance Ry = 0.012 @

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 pI
1y Two tubes

2) Power transferred from driving stage included 772 8651

June 1965 1




TBH12/100

1]

TYPICAL CHARACTERISTICS

Anode voltage V, = 3 10 kV
Anode current I; = 80 5 A
Amplification factor M S 27
Mutual conductance S = 92 50 mA/V

TEMPERATURE LIMITS (Absolute limits)
Water inlet temperature ti = max. 50 ©°C

Temperature of seals = max. 180 °C

WATER COOLING CHARACTERISTICS

Wa tj dmin Pj
(kW) (°C) (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 linear interpolation.

At frequencies below 6 MHz forced air cooling of the seals will, as a rule, not
be necessary. Above 6 MHz air cooling must be used to keep the anode and
grid seal temperatures below 180 °C. This air flow must be started upon or
before the application of the filament voltage.

When using the filament connectors type 40628 together with leads of adequate
cross-section, additional 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.

772 3593
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TBH12/100

MECHANICAL DATA

max225 ¢
145+1¢
959
o
ot g -
g 3 %
& ] )
o
(o]
o o~
N[_‘ o
WOy —
Ih 3@@
| m o— X
1"B.S.P
) “—max62
+
[
O
~
@
(o]
<
resp Y
g =]
P f
4—11D28.2
1258
150+1¢

Dimensions in mm
Filament connector 40628

Net weight of tube 19 kg

74

180¢

2

Mounting position: vertical with anode down

772 3594
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TBL2/300

AIR COOLED COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Frequency C telegr. C an.mod.
(MHz) Va (V) Wo (W) Va (V) Wo (W)
175 2500 475 2000 305
300 2000 460 1600 370
470 1750 405 1400 275
600 1600 350 1280 225
900 1300 155 1040 107

Industrial oscillator class C

- 4t epematinn Smgle—p‘hasf full-wave
requency with filter
(MHz)
Vir (V) Wo (W) Va (V) Wo (W)
470 1750 235 1750 385

HEATING : direct; filament thoriated tungsten

Frequency ' f < 600 600to750 750 to 900 MHz
Filament voltage Vg = 3.4 3.3 3.2V
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 ag = 4 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 2000 Vv
Anode current o Iy = 150 mA
Amplification factor M = 32
Mutual conductance S = 10 mA/V
772 3796

—
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TBL2/300

AIR COOLING CHARACTERISTICS

Wy h tj Amin p;
(W) (m) ©c) (m®/min) (mm H90)
0 45 0.45 24.0
< 300 1500 35 0.46 22.98
3000 25 0.49 215

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 o 36.4%02
25.4:@N
B r 9102
e
5] L [~ Ja 3 T
ad L7 jeelst
—] ik \
- e b |
Nr fi Arﬁ !
a J J gy
S

[ =id] »le

Q
l
=g
26.4

L

413102

fo /10

yq°zizoz

I

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

772 3797




TBL2/300

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)
Frequency f up to 175

Anode voltage Va = max.2500
Anode current I = max. 400

Anode input power Wi, = max.1000

Anode dissipation W, = max. 300
Negative grid voltage —Vg = max. 300
Grid current Ig = max. 120

OPERATING CONDITIONS

2000
400
800
300
300
120

1750
400
700
300
300
120

mA

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 Va = 2500 2000 1750 1600 1300 V
Anode current I = 260 335 380 400 350 mA
Grid voltage Vg = =200 =120 -105 -90 -60 V
Grid current Ig = 100 100 100 100 100 mA
Peak grid AC voltage Vgp = 275 - - = - N
Grid input power Wig = 25 - - - - W
Anode input power Wia = 650 670 665 640 455 W
Anode dissipation Wa = 175 210 260 290 300 W
Output power Wo = 475 460 405 350 155 W
Efficiency n = 73 69 61 55 34 %
772 3798
March 1966 3



TBL2/300

il

R.F. 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 W, = max. 200
Negative grid voltage -Vg = max. 300
Grid current Ig = max. 120

OPERATING CONDITIONS

200
300
120

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 MHz
1040 V1
290 mA
-80 V
80 mA

Frequency i = 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 = 30
Anode input power Wia = 670
Anode dissipation Wy = 165
Output power W, = 505
Efficiency n = 75,8
Modulation depth m = 100
Modulation power Winod 335

l) With respect to cathode

2) Partially fixed bias

7722 3799
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R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE with self-rectification
LIMITING VALUES (Absolute limits)

Ij_r_egy_efl_cy_ - f up to 470 MHz
Transforme-r v:);t’a-g-e -------------------------- ;/-t;:- e max ) 1860 - V(RMS)
Anode current Iy = max. 210 mA
Anode input power Wj, = max. 400 W
Anode dissipation W, = 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. S k2

OPERATING CONDITIONS

Frequency f = 470 MHz
Transformer voltage Vip = 1750 V(RMS)
Anode current, loaded I = 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 wia = 365 W
Anode dissipation W, = 130 W
Tube output power Wo = 235 W
Tube efficiency n = 64 %
Output power in the load 2) Wy = 165 W

1) The grid resistance is obtained by a current stabilising device

2) Measured by a calorimetric method 772 3800

w

March 1966 “ H
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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)

E_?r_equency i f up to 470 MHz
Anode voltage Va = max. 1800 V
Anode current Iy = max. 400 mA
Anode input power Wia = max. 700 W
Anode dissipation Wy = 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. 5 k@

OPERATING CONDITIONS

Frequency f = 470 MHz
Anode voltage Va = 1750 V
Anode current, loaded I, = 340 mA
Anode current, unloaded L, = 170 mA
Grid current, loaded I = 95 mA
Grid current, unloaded l) Ig = 100 mA
Grid circuit resistance under matched conditions Rg = 1000 @
Anode input power Wia = 5§96 W
Anode dissipation Wa = 210 W
Tube output power Wy = 385 W
Tube efficiency n = 65 %
Output power in the load W, = 270 W

1) The grid resistance is obtained by a current stabilising device. 772 3801

o |
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TBL2/7400

AIR COOLED COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
Frasquency & telege, Industrial oscillator class C
(MHz) grounded grid DC operation AC operation
Va (V) Wo (W) 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 ¥ < 600 600 to 750 750 to 900 MHz
Filament voltage Vi = 3.4 3.3 3:2 Vv
Filament current I = 19 = - A
CAPACITANCES
Anode to all except grid Ca < 0.12 pF
Grid to all except anode Cg = 11.5 pF
Anode to grid Cag = 6.5 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 2000 V
Anode current I = 200 mA
Amplification factor u = 33
Mutual conductance S = 10 mA/V
7Z2 3802
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TBL2/400

TEMPERATURE LIMITS (Absolute limits)

Temperature of seal between filament terminals = max. 200 0C
Temperature of other seals = max. 250 °C
COOLING CHARACTERISTICS
Wy h tj gmin pi
(W) (m) (°c) (m3/min) (mm HyO)
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

364*02¢
254%02¢8
| | 9foze
% [~ A A
gr || P EER
| IS

g .

3 C oviH
minl5 ’ S
straight 3[&' o

5
a—» £

———

26

it

M4
413t028 _

119220z

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.

772 3803
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f up to 470 600 900 MHz

Anode voltage Va = max. 2200 2100 2000 V
Anode current I, = max. 400 400 400 mA

Anode input power Wia = max. 880 840 800 W

Anode dissipation W, = max. 400 400 400 W
Negative grid voltage -Vg = max. 300 300 300 V

Grid current Ig = max. 120 120 120 mA

OPERATING CONDITIONS in grounded grid circuit

Frequency f = 470 640 730 810 MHz
Anode voltage V, = 2000 1800 1800 1800 Vv b
Anode current Iy = 400 400 400 400 mA
Grid voltage Vg = -140 =120 =120 -120 V
Grid current Ig E 120 100 100 100 mA
Grid input power Wig = 120 105 105 105 W
Anode input power Wia = 800 720 720 720 W
Anode dissipation Ws = 290 310 340 392 W
Output power W, = 510+85 410+80 380+80 328+80 W 2)
Tube efficiency n = 63.5 57 53 45.5 %

1y with respect to cathode

2) Power transferred from driving stage included 772 3804

March 1966 “ 3
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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 Wia = max. 880 800 W
Anode dissipation Wy = max. 400 400 W
Negative grid voltage —Vg = max. 300 300 V
Grid current, loaded Ig = max. 120 120 mA
Grid current, unloaded Ig = max. 130 130 mA
Grid circuit resistance Rg = max. 10 10 k@

OPERATING CONDITIONS

Frequency f = 470 810 MHz
Anode voltage V, = 2000 1800 V
Anode current, loaded L, = 380 380 mA
Anode current, unloaded I, 2 170 - mA
Grid circuit resistance " Rg = 1000 1000 @)
Grid current, loaded Ig = 110 110 mA
Grid current, unloaded Ig & . 120 120 mA
Anode input power Wia = 760 684 W
Anode dissipation Wy = 280 400 W
Tube output power Wy = 480 284 W
Tube efficiency n = 63 41 9
Output power in the load WE = 340 200

1) The grid circuit resistance is obtained by a current stabilising device. The
stated value applies to loaded conditions. 772 3805
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R——

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE

with self rectification

LIMITING VALUES (Absolute limits)

in grounded grid circuit

Frequency f 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 g
Negative grid voltage —Vg = max. 300 V
Grid current, loaded Ig = max. 85 mA
Grid current, unloaded Ig = max. 120 mA
| Grid circuit resistance Rg = max. 5 kR
‘l OPERATING CHARACTERISTICS
"Voltages with respect to cathode
\‘ Frequency f = 470 MHz
| Transformer voltage Vir = 1800 V(RMS)
1 Anode current, loaded I = 190 mA
‘i 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 = 380 W
‘ Anode dissipation Wy = 150 W
Tube output power Wy = 230 W
Tube efficiency n = 60 %
Output power in the load Wy = 160 W
772 3806
March 1966 Il ” 5
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TBL2/500

CAPACITANCES

Anode to all except grid

Grid to all except anode

Anode to grid

TYPICAL CHARACTERISTICS

Anode voltage

Anode current

Amplification factor

Mutual conductance

AIR COOLED COAXIAL R.F. POWER TRIODE
QUICK REFERENCE DATA
C telegr.
Fregoarcy grounded grid
(MHz)
Va (V) Wy (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 3.2 V
Filament current Ig = 19 = - A
Cy = 0.05 pF
Cg = 11 pF
Cag = 3.8 pF
Va 2400 V
I 240 mA
M 70
S 14 mA/V
7Z2 3833
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I

TEMPERATURE LIMITS (Absolute limits)

Temperature of envelope = max. 200 %

COOLING CHARACTERISTICS

Wa h 51 dmin Pi
W) (m) ©C) (m3/min) (mm H20)
0 45 0.9 24
500 1500 35 0.9 20
3000 25 1.0 21
MECHANICAL DATA Dimensions in mm
Net weight: 157 g 364%02¢
254*02¢
fh\ 9X0.2¢
==~y
il gy G
=k
9> o D
minlS * —SES
fudle St
a straight j_k R 2
[ S
a—- | ©! E
|D ]
7 |
]
. i~ '
A : i
3 413%02¢ =

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

772 3834
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R.F. CLASS C TELEGRAPHY or FM. TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency f up to 400 625 940 MHz

Anode voltage Va = max. 2700 2500 2000 V

Anode current L = max. 400 400 400 mA

Anode input power Wia = max. 1000 880 800 W

Anode dissipation Wy = max. 500 500 500 W

Negative grid voltage ~Vg = max. 300 300 300 V

Grid current Ig = max. 175 175 160 mA E
ey
=

OPERATING CONDITIONS in grounded grid circuit —_—

Frequency f = 400 625 MHz

Anode voltage Va = 2500 2200 V

Negative grid voltage -Vg = 70 60 V

Anode current I, = 380 380 mA

Grid current Ig = 160 170 mA

Grid input power Wig = 70 65 W

Anode input power wia = 930 835 W

Anode dissipation Wy = 330 302 W

Tube output power Wo = 620450 533+47 W 1

Tube efficiency n = 65 64 %

Output power in the load We = 470 405 W 2)

Power gain Wo/ Wi = 9.6 8.9

1) Power transferred from driving stage included

%) Measured in a circuit having an efficiency of 70% 722 3835
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TBL2/500

1]

7200253
TBL 2/500 1-8-’60
Iq
(4)
3
| VA
g=
== oV
= =125V
— =
= LS00y
2 4 = i i
1
] 75V
"4 /' foet pt & {
AA = i - 50!
y =
7 V74 = =
LA A = L] -2I5
Sy /a8 Seas = :
ai & 25V
oLl ]
0 500 1000 1500 2000 Va(V) 2500
7200254
I TBL 2/500 1-8-%60!
g
(A) 7
3._V
2 \
A
N
AN N
N \\‘ —
< Ilg=
~ 150V
1TENG 125v
100V
|
72
50V
. |
0 2y
0 500 1000 1500 2000  Vu(V) 2500




TBL2/500

15A 1,25A 7200255
150 X TBL 2/500 1-86-760
Vg I
\ 14
(v) - T
100H 2 in: 0,754
]
- |
A T Soagizas_aas =§)’§'5:
&) 8 = ==21.25A
——— = LH=0,25A
AT e 14
y - — =0,75A
o 1
0 0,5A
- - 1]
i = 0, 25A
'( oy Q’ :7A
[ - 1]
— - 11
50 A
—100 :
I} )i
—200
0‘ 500 1000 1500 2000 Va(V) 2500

March 1966 ‘ \






TBL6/14

AIR COOLED

INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscillator class C

three phase

Freq. Va W,
. (kV) (kW)
30 % 17,7
6 14.3
HEATING: direct, filament thoriated tungsten
Filament voltage Vs
Filament current If
Cold filament resistance R¢o

The filament current must never exceed a peak value of 280 A at

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

Mutual conductance

Amplification factor

TEMPERATURE LIMITS (Absolute limits)

Temperature of all seals

max. 220 °C

n

0.

+ 5%
6:3 V ~10 9
130 A
005

any time during

1l

1:2 pF
44.5 pF
33.5 pF

0}

6 kV
2.5 A
23 mA/V
17.5

772 8652
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AIR COOLING CHARACTERISTICS

Wa h t gmin Pi
(kW) (m) (°c) | (m3/min) | (mm Hy0)

5 0 45 5.9 15

0 35 S 12

1500 35 6.2 14

3000 25 6.6 15

T2 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 39 11 50

1500 35 13 59

3000 25 14 64

MECHANICAL DATA

Grid connector 40664

Dimensions in mm

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

772 3463
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MECHANICAL DATA (continued)

a

ACCESSORIES

Filament connectors

with cable . 40662

Grid connector : 40664

Insulating pedestal : K508
— or air distributor : K509

Net weight of tube 2 3.8kg

Net weight of pedestal: 7.4 kg

. 163
e 148
| 54
! F—" 95
’ ffl f QI ]
| R
| r
T ‘ XM5 !
g
L
Q
™
b \ _[E
i :
I |
I i I
i | 5
i | a £
Y s ; By
i ;i 43
max 101 S
B £
N
(o)
224 o)
S
IS
6x)7¢
![ ‘% ; - ]} |
e 242 N
i 262 !

Dimensions in mm

Mounting position: vertical with anode down

772 8653
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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)

FERBERRY. e o o mm . .
Anode voltage V, = max. 8 kV
Anode input power Wiz = max. 30 kW
Anode dissipation W, = max. 10 kwl)
Anode dissipation W, = max. 15 kW 2)
Anode current ) Iy = max. 4.0 A
Negative grid voltage -'\/g = 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 k2

OPERATING CONDITIONS

Frequency f = 30 30 MHz
Anode voltage Va = 7 6 kV
Anode current, loaded I = 3.5 3.3 A
Anode current, unloaded I, = 0.7 0:51 -A
Grid current, loaded Ig = 0.95 0.8 A
Grid current, unloaded Ig = 1.35 1.1 A
Grid resistor Rg = 950 1000 €
Load resistance Ry = 1000 870 Q
Feedback ratio under loaded conditions Vo /Va. = 25 26 %
Anode input power Wia = 24.5 19.8 kW
Anode dissipation W, = 6.8 5.5 kW
Output power W, = L7 14.3 kW
Efficiency n = 72 72 %
Output power in the load WZ = 14 11 kW 3)

L) Continuous service with adequate cooling.

2) Intermittent service. See also page C.

3) Useful power in the load, measured in a circuit having an efficiency of about
85%. 772 4047
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TBL6/720

AIR COOLED
COAXIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
B television
C telegr.
: Neg. mod. Pos. mod.
grounded grid P N
Freq. 0s. sync. eg. sync.
(MHz) Va Wo Va Wo (kW) Va W, (kW)
(kV) (kW) (kV) sync. (kV) white
110 5 17
48 to 88 S 17 5 17
170 to 220 4 12 4 12
HEATING: direct; filament thoriated tungsten
Filament voltage Vg = 6.3 V
Filament current I¢ = 154 A

Cold filament resistance

Rfp = 0.0054

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

—
®

o

©w T <

= 0.6 pFl)
= 65 pF

= 29 pF

= 1 A

= 4 kV

= 60

= 60 mA/V

1)y Anode fully screened from filament terminals by a flat metal screen connected

to the grid terminal

722 8654
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AIR COOLING CHARACTERISTICS. See also the coolingcurves on page D

Wy h 4 9min By

(kW) (m) (°C) (m3/min) (mm H90)

9.5 0 35 5.0 16

1500 35 5.9 16

3000 25 5.7 16

8 0 35 e 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

I_X_l
909 890

JHTTHA

s [
s |~
— g —

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

772 4048
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MECHANICAL DATA Dimensions in mm
Net weight: 9.5 kg e J27-1 __ o
d ' 82+05
405+05 -g b
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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

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

772 3474

June 1965 I ’ 3




TBL6/20

R.F. CLASS C TELEGRAPHY , grounded grid

LIMITING VALUES (Absolute limits)

Frequency f upto 110 MHz
Kn_ozi-e— ;f:JIt-a-g-e ____________________________________ ;’-a. = max. 5.5 kV
Negative grid voltage —'Vg = max. 500 V
Anode current Iy = max. 6 A
Grid current Ig = hax. 1.5 A
Anode input power Wis = max. 30 kW
Anode dissipation Wy = max. 10 kW

OPERATING CONDITIONS

Frequency f = 110 MHz
Anode voltage Vg = S kV
Grid voltage Vg = -300 V
Anode current Iy = 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 Wia = 24 kW
Anode dissipation W, = 9 kW
Output power Wy, = 15+2 kwl)
Efficiency n = 62.5 % 2)

l) Power transferred from driving stage included

2) Pure tube efficiency 772 3475
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R.F. CLASS B TELEPHONY FOR TELEVISION SERVICE; linear, grounded-grid
amplifier
Negative modulation, positive synchronisation (CCIR and FCC system)

LIMITING VALUES (Absolute limits)

Frequency ¢ upto 88 upto 220 MHz
Anode voltage Va - max. 5.5 max. 4.5 KV
Anode input power W,, sync = max. 25 max. 22 kW
Anode dissipation Wa sync = max. 10 max. 10 kW
Anode current Ia sync = max. 6 max. 6

Grid current Ig sync = max. 1.2 max. 1.2 A

OPERATING CONDITIONS (at centre frequency of the resonance curve)

Frequency £ = 48 to 88 170 to 2201) MHz
Bandwidth B(-1.5dB) = - 7 MHz
Bandwidth B (-3 dB) = 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 Blask = 200 180 V
sync = 4.8 4.8 A
Anode current L blgak = 3.6 3.6 A
. sync = 1.0 1.0 A
Gl comuent g black =  0.35 0.35 A
Grid input power Wig sync = 1.4 1.3 kW
sync = 17 12 kW
Ctput owey Wo plack = 9.6 6.75 kW
1) See lower figure page B 772 4049

June 1965 5
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I

R.F. CLASS B TELEPHONY FOR TELEVISION SERVICE; linear, grounded-grid

amplifier

Positive modulation, negative synchronisation (RTF and BBC system)

LIMITING VALUES (Absolute limits)

Frequency f

Anode voltage Va

Anode input power Wia white
Anode current I, white
Grid current Ig  white
Anode dissipation W, white

max, 1.2 A
max. 10 max. 10 kW

OPERATING CONDITIONS(at centre frequency of the resonance curve)

Frequency f
Bandwidth B (-3 dB)
Anode voltage Va
Grid voltage Vg
. white

Peak grid A.C. voltage Vgp black
Anode current Ia Ellk:éi ]

‘ white
Grid current Ig black
Grid input power Wig white
Output power Wo :,Vlhaléi

48 to 88 170 to 220 MHz

6 12 MHz
5 4 kV
=90 -75 V
270 255 'V
110 95 V
4.8 4.8 A
1.45 1.45 A
1 1 A
0.2 0.2 A
1.4 1.3 kW
17 12 kW
13 1.2 kW

722 3477
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it

7203879-20.2.12.1/t
7

0.0054 0,
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g <% 8§ 3 8 3

Grid-modulated R.F till}ass B amplifier for television service (2 tubes in push-pull)
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TBL6/74000

AIR COOL
INDUSTRIAL R.F. PO

ED
WER TRIODE

QUICK REFERENCE DATA

Industrial R.F. oscilla

tor class C

Three phase rectifier
(};/II::) Continuous Intermittent
Vo (kV) | W, (kW) | Vg (kV) | Wo (KW)
50 7 4.85
6 4.1 6 5.9
HEATING : direct; filament thoriated tungsten
Filament voltage Vg = 6.3
Filament current L¢ = 65
CAPACITANCES
Anode to all other elements except grid c, < 0.5
Grid to all other elements except anode Cg = 13
Anode to grid Cag T+9
TYPICAL CHARACTERISTICS
Anode voltage Vg = 6
Anode current Iy =0.24
Amplification factor v = 23
Mutual conductance S = /A
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 220 °C

Temperature of external parts of the anode

= max. 270 °C

il

+ 5%

,
Vo109

pF
pF
pF

kV

mA/V

7Z2 3531
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TBL6 74000

I

COOLING

Continuous service W, (kW) qmin (m3/m‘m) pi (mm HO)
L8 1.6 16
| s o | 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

(1) = metal housing (see page 3)
(2) = glass cylinder
(3) = socket 2422 511 05001 = <>

I

(4) = ground plate (see page 3)

Dimensions of the glass cylinder:
Height : 118 mm
Outside diameter : 150 mm

Inside diameter : 144 mm

=] @
|

30212.4/d)j;

The cooling air should preferablybe 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. At frequencies 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.

7Z2 8655




TBL674000

RECOMMENDED COOLING DEVICE (continued) Dimensions in mm

40
\4 ! $\ section BB
1 B A
. |
g | = 4
v | | RS
| v
C | AER!
140 el
75{ ? N
Metal housing (1) . section AA
/ R=35 _ i
/ 450 A 2 1 K\ |
T R : ]
> | ( v
~ P:
\. Q /
Ground plate 4) T (\mun.'/am
20010%) »
(4X)
y
/
A W\
/! X \\
,,_:L . w‘// i _P.g)g_,
| 1=
\ //l |
\\ / ‘
g N SO 7/ |
v
Slee =l
SOCKET
2422 511 05001
! 772 8656
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TBL6 74000

I

MECHANICAL DATA (dimensions in mm)

—  Socket: 2422 511 05001 max 70

38

88

1745%3

3
Q
>
e
53

A J

minll
|
.

97

Mounting position: vertical with anode up or down

l) Area for anode connector 772 8657




TBL6/74000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USEwith anode voltage from

three-phase rectifier without filter

LIMITING VALUES (Absolute limits) continuous service

= max.

= max.

= max.

= max.

1250
0.4
0.5

kW
v

Frequency g

Anode voltage T V. = max. 8 kV
Anode current Iy

Anode input power Wia

Anode dissipation Wy

Negative grid voltage -Vg

Grid current, loaded Ig

Grid current, unloaded Iy

Grid resistor R

OPERATING CONDITIONS, continuous service

Frequency f =
Transformer voltage Vir =
Anode voltage Va =
Anode current, loaded I, =
Anode current, unloaded Iy =
Grid current, loaded Ig =
Grid current, unloaded Ig =
Grid resistor Rg =
Load resistance Ra,\, =

Feedback ratio under loaded conditions VgN/Va~ =

Anode input power Wia =
Anode dissipation Wa =
Output power Wo =
Efficiency n =
Output power in the load Wy =

1) In a typical circuit

= max.

4.85
77
4.0

10

0.2
0.28
0.35

3.3

16
5.4
1.3
4.1

76
3.3

k2

MHz
kVRMs

KV
A
Al
A
Al)
kQ
kQ
%
kW
kW
kW

%
kW 2)

2) Useful power in the load measured in a circuit having an efficiency of 85%.
7Z2 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

2.1
1250
0.4
0.5
10

50
5.1

1.33
0.33
0.38
0.48
1450
2200

17

2.1
5.9
74

k@

MHz
kVRMs
KV

A

A 2)
A

A 2)
Q

Q

%

kW
kw 1)
kW

%

Frequency f up to
Anode voltage Va = max. 8 kV
Anode current Iy max
Anode input power Wia max
Anode dissipation Wy max.
Negative grid voltage -Vg max.
Grid current, loaded Iy max.
Grid current, unloaded Ig max.
Grid resistor Rg max.
OPERATING CONDITIONS, intermittent service

Frequency i =
Transformer voltage Vir =
Anode voltage Va =
Anode current, loaded Iy =
Anode current, unloaded Ia =
Grid current, loaded Ig =
Grid current, unloaded Ig =
Grid resistor Rg =
Load resistance Ra =
Feedback ratio under loaded conditions VgN/VaN =
Anode input power Wia =
Anode dissipation Wa =
Output power Wo =
Efficiency n =
Output power in the load Wy =

1y see figure page A
2)Ina typical circuit

4.75

kW 3)

3) Useful power in the load measured in a circuit having an efficiency of 85%.
772 4051
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o Wo=13kW N
. RS
IERE RS w @
(%) Intermittent service—H z
Cooling data CLE] S
60 h =0m o
& tj =max35°C manfy
q =min16m¥min TS
60 B
40 =17kW
MW= 2.1k W]
20
[0)
0 5 10 5 20 25

30 3
Operation time (sec)
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TBL6/76000

a0

AIR COOLED R.F. POWER TRIODE

1

QUICK REFERENCE DATA
General purposes
1
A Freq. C telegr. B teleph. C4 mod. B mod. *)
(m) | (MHz) Va Wy Vi W, Va W, Va W,
kV) | (kW) | (kV) | kW) | (kV) | (kW) (kV) | (kW)
4 75 6 6.9 6 1.9 6 13.3
5 SE) 5 1.45 5] 4.7 5 6.6
4 [ 4.5 4.1 4.5 6.0
4 3:5 4 5.3
3.5 3 3.5 4.6
3 2.2 3 38
Television service
Neg. d. Pos. ’ . » .
Freq. eg. mo 0S. sync Pos. mod. Neg. sync
(MHz) Va W sync W, black Vi W, white
(kV) (kW) (kW) (kV) (kW)
75 5 9 5.35 5 9
HEATING: direct; filament thoriated tungsten
Filament voltage V¢ = 12,6
Filament current I¢ = 33 A
CAPACITANCES
Anode to all other elements except grid G, ' = 0.3 pF
Grid to all other elements except anode Cg = 16 pF
Anode to grid Cag = 11 pF
COOLING: forced air
l) Two tubes 772 8658

September 1967 1



TBL6/6000

TYPICAL CHARACTERISTICS

Anode voltage

Anode current

Amplification factor

Mutual conductance

Va

1

AIR COOLING CHARACTERISTICS, see also the cooling curves

4 kv
1 A

32

17 mA/V

Dimensions in mm

Wa h tj max. Amin. pi
(kW) (m) ©C) (m3/min) (mm H)0)
1 0 35 3 8
0 45 | 8
1500 35 3.7 9
3000 25 4.1 10
3 0 35 5.2 23
0 45 6:1 29
1500 35 6.2 26
3000 25 6.6 26
5} 0 35 9.2 68
0 45 10.7 90
1500 35 131:2 81
3000 25 11.6 79
TEMPERATURE LIMITS (Absolute limits)
Temperature of seals = max. 180 °C
MECHANICAL DATA
“max 139
. 123 .
| -
---------- 3
L I
LT .
: | +
i'\%’ i ! 8
N ! 2
| |
JL il 1"
e m . J
Net weight: 2.1 kg e mox172___

Insulating pedestal 40630

772 8659




TBL6/6000

MECHANICAL DATA (continued) Dimensions in mm

Grid connector : 40650 2)
or 40622

Filament connectors: 40634
Insulating pedestal : 40630
Tube net weight 1 4.6 kg

69.5-705
. max59

-
1
|
I
"r

max16
1]
—T
min

) —
S max710 Lo
el 1T N
o g~ g |
N
o;! E l
| 2} Lo
; a 32
: S
g
122—-122.6 b

Mounting position: vertical with anode up or down

The centre tap fc 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¢

1y This pin is marked "O"

2y The connector 40650 should be used only below 30 MHz 772 8660

September 1967 “



TBL6/6000

i

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

Frequency f up to 75 MHz
Anode voltage Vg =max. 6 kv
Negative grid voltage -Vg = max. 1000 V
Anode current Ia = max. 1,5 A
Grid current Ig = max. 0.35 A
Grid dissipation Wg = max. 120 W
Anode input power Wiq = max. 9 kW
Anode dissipation W, = max. 5 kW

OPERATING CONDITIONS

Wavelength A = 4 4 4 m
Frequency f = 75 75 75 MHz
Anode voltage Vo = 6 S 4 kV
Grid voltage Vg = -400 =300 -200 V
Anode current I = 1.5 155 1.37 A
Grid current Ig = 0.31 0.33 0.35 A
Peak grid A.C. voltage Vgp = 740 640 500 VvV
Grid input power Wig = 210 190 160 W
Anode input power Wia = 9 7«8 5.5 kW
Anode dissipation W, = 2.1 1.9 1.5 kW
Output power Wo = 6.9 5.6 4 kW
Efficiency n = 76,9 75 73 %
772 8661
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TBL6/6000

R.F. CLASS C TELEGRAPHY, grounded grid

LIMITING VALUES (Absolute limits) -
1_3 requency f - up to 75 MHz

Anode voltage Va = max. 6 kV

Positive cathode to grid voltage ng = max. 1000 V

Anode current Iq = max. 1.5

Grid current Ig = max: 0.35 A

Grid dissipation Wg = max, 120 W

Anode input power Wiz = max. 9 kW

Anode dissipation Wy = max. S kW
For frequencies from 75 MHz tap to 220 MHz See page C
OPERATING CONDITIONS, two tubes

Vi
m —0 9 >
- 4+ 202.b.e/cjj.

For data please refer to page 6

772 8662
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TBL6/6000

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

X B 4 2.7Y 2.7h 1.361y m

£ = 75 110 110 220 MHz
Vo = 6 5 4 4 kv
Vg = -400 -300 -200 -200 V
Iy = 2x1.5 2x1.5 2x1.37 2x1.25 A
I, = 2x0. 31 2x0.33 2x0.35 2x0.2 A
Vg = 740 640 500 450 V
Wig = 2x1120 2x920 2x675 2x380 W
Wia = 2x9 2x7.5 2x5.5 2x5 kW
w, = 2x2.1 2x2.2 2x1.7 2x2.5 kW
Wy = 13.8+1.82 10.6+1.46 7.6+1.03 540.6 kW 2)
n = 76.5 71 69 0 % 3

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. 7Z2 8663

(o)}



TBL6/6000

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

Frequency o 75 M
heolle velegs < {’;- B -:- -r;l;;(- - _6- i I&/- o
Anode current I = max. L.1 A
Anode input power Wia max. 6.6 kW
Anode dissipation Wa = max 5 kW
OPERATING CONDITIONS
Wavelength A = 4 4 m §
Frequency f = 75 75 MHz E
Anode voltage Va = 6 S kv
Grid voltage Vg = =180 -145 V
Anode current Iy = 0.99 0.9 A
Peak grid A.C. voltage Vgp = 250 225 'V
Anode input power Wia = 5.9 4.5 kW
Anode dissipation Wy = 4 3.05 kW
Output power Wy = 1.9 1.45 kW
Efficiency 1:;_____=_____:3_2_“___"_53_2“5%_"_
Modulation factor m = 100 100 %
Grid current Iy = 0.3 0.32 A
Grid input power Wig = 140 130 W
772 8664
September 1967 ” 7



TBL6/6000

i

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

Frequency i f up to 75 MHz
A;mde voltage Va = max. 5 kV
Negative grid voltage —Vg = max. 1000 V
Anode current I = max. 1.3

Grid current Ig = max. 0.35 A
Grid dissipation Wg = max. 120
Anode input power Wiq = max. 6.5 kW
Anode dissipation Wy = max. 3.4 kW

OPERATING CONDITIONS

Wavelength A = 4 4 4 E 4 m
Frequency £ = 75 75 75 75 75 MHz
Anode voltage Va = 5 4.5 4 3.5 3 kv
Grid voltage Vg = —400 -350 =300 -300 -250 V1
Anode current Iy = 1.2 1.2 1.2 1.2 1 A
Grid current Ig = 0.3 0.3 0.3 0.3 0.3 A
Peakgrid A.C.voltage Vgp = 690 650 600 600 510 V
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 Wa = 1.8 1.3 13 1.2 0.8 kW
Output power Wo = 4.7 4,1 30> 3.0 2.2 kW
Efficiency n = 78 76 73 715 73 %
Modulation fator m = 100 100 100 100 100 %
Modulation power Wmod = 3.0 2.7 2.4 2.1 1.5 kW
l) Grid bias partially obtained by the grid resistor 772 8665




TBL6/6000

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

Anode voltage
Anode current

Anode input power

Anode dissipation

Grid circuit resistance

£ 22 S
S e E &
) 1" 1" n " n 1

Va = max. 6 kV

Iy = max. 1.5 A
Wia = max. 9 kw
Wy, = max. 5 kW
Rg = max 15 k@

OPERATING CONDITIONS, two tubes

6 5 4.5 kV

~165 -138 -125 v

4900 6400 6100 Q

0 910 0 661 0 655 V

2x0.125 2x1.5 2x0.11  2x0.91 2x0.1 2x0.92 A

0 2x0.28 0 2x0.14 0 2x0.09 A

0 2x115 0 2x42 0 2x27 W
2x0.75 2x9 2x0.55 2x4.55 2x0.45 2x4.15 kW
2%0.75 2x2.35 2x0.50 2%1.25 2x0.45 2x1.15 kW
0 13.3 0 6.6 0 6 kW

= 4.3 - 3.3 - 3.7 %

= 74 - 73 - 72 %
4 39 3 kV

-112 -100 -90 A%

4900 4200 4400 Q

0 632 0 618 0 570 Vv

2x0.1 2x0.94 2x0.075 2x0.95 2x0.065 2x0.8 A

0 2x0.19 0 2x0.18 0 2x0.2 A

0 2x54 0 2x50 0 2x52 W
2x0.4  2x3.75 2x0.26 . 2x3.3 2x0.2 2x2.4 kW
2x0.4 2x1.1 2x0.26 2x1 2x0.2 2x0.75 kW
0 93 0 4.6 0 3.3 kW

- 2.6 - 2.9 - 3.:.3%

= 71 - 70 = 69 %
7Z2 3495

{11
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TBL6/6000

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 upto 220 MHz
Anode voltage Va = max. 5 max 4 kV
Anode input power Wig 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 f = 48t075  170to 2201) MHz
Bandwidth (~1.5 db) B = 5.5 6.5 MHz 2)
Bandwidth (-3  db) B = 8 10 MHz 2)
Anode voltage Va = 5 4 kV
sync = -200 -150 WV
Grid voltage Vg black = -300 =225 V
white = -550 =500 V
Peak grid to grid voltage Vggp sync = 1000 1000 V 3)
sync = 3.8 3.2 A
Anode current Iy Mlael = 2.8 2.6 A
: sync = B=5 0.4 A
Gl et g plack=  0.35 0.22 A
Grid input power Wig sync = 250 350 to 450 W %)
sync = 9 6 kW
s Wo  black=  5.35 3.37 kW

1y 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 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 driving
power is required to take care of losses in damping resistors, circuit losses
and tube driving power 772 3666




TBL6/6000

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 Wi, white = max. 9.5 kW
Anode dissipation W, white = max. S kW
Grid dissipation Wg white = max. 120 W

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 48-75 MHz
. (Ia_nt =85 %) = 5.25 MHz
Bandwidth (ant = 70 %) B _ 8 MHz
Anode voltage Va = . 5 kv
white = ~200 V
Grid voltage Vg black = -460 V
sync = -580 V
Peak grid to grid voltage Vggpwhite = 1000 V
hite = 3.8 A
Anode current Iy glalci _ 0.8 A
) white = 0.5 A
Grid current Ig Bieks = 0 A
Grid input power Wijg white = 250 W
white = 9 kW
CEE ot Vo plack = 0.6 kW
7722 8667
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TBL6/6000

R.F. CLASS B TELEPHONY for television service(American and European sys-
tem

LIMITING VALUES (Absolute limit )

Frequency f upto 75 up to 220 MHz
Anode voltage a = max. 5 max 4 kV
Anode input power Wig 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 = 48to 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 Vs = & 4 kV
Grid voltage Vg = -200 -150 Vv
sync = 1000 1000 Vv 3)
Peak grid to grid voltage Vggp black = 800 750 V3)
white = 0 200 Vv 3)
sync = 3.8 3.2 A
Anode current I, Dblack = 3 2.6 A
white = 0.2 = A
.sync = 0.5 0.4 A
Grid current I black = 0.22 0:22 A
white = 0 - A
Grid input power Wig sync = 250 350 to 450 W 4)
sync = 9 6 kW
ORI, e Wo pack =  s5.35 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 basedon 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 772 8668




TBL6/6000

R.F. CLASS C OSCILLATOR FOR INDUSTRIAL USE

two -phase half-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency

with anode voltage from

Anode voltage
Negative grid voltage
Anode current

Grid current

Anode input power
Anode dissipation

Grid dissipation

OPERATING CONDITIONS

Transformer voltage Vir
Anode voltage Va
Anode current Iy
Grid current Ig
Grid resistor Rg
Grid input power Wig
Anode input power Wia
Anode dissipation Wa,
Output power Wo
Efficiency n

n

i

]

6.00
5.4
1.35
0.31
1300
210

2.3
6.5
72

1,15
0..27
1100

160

kW
kW

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 772 8669
September 1967 13



TBL6/6000

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

LIMITING VALUES (Absolute limits)

Frequency i up to 75 MHz
Anode voltage Va - max. 6000 V
Negative grid voltage —Vg = max. 1000 V
Anode current I = max. 1.d A
Grid current Ig = max. 0.35 A
Anode input power Wijg = max. 9 kW
Anode dissipation Wy = max. 5 kW
Grid dissipation Wg = max. 120 W

OPERATING CONDITIONS

Frequency f = 75 75 MHz
Transformer voltage Vir = 5.11) 4.42) KVRMS
Anode voltage vV, = 6.0 5.1 kv3)
Anode current Iy = 15 1.25 A
Grid current Ig = 0,81 0.28 A
Grid resistor Rg = 1300 1100
Grid input power Wig = 210 160 W
Anode input power Wia = 9 6.4 kW
Anode dissipation Wa = 159 1.74 kW
Output power Wy = 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) 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 772 8670




TBL 676000

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

Frequency f up to 75 MHz
Transformer voltage Ve = max. 6800 VRMs
Negative grid voltage Vg = max. 640 V
Anode current Ia = max. 0.8 A
Grid current Iy = max. 0.19 A
Anode input power Wija = max. 9 kW
Anode dissipation W, = max. S5 kW
Grid dissipation Wg = max. 120 W

OPERATING CONDITIONS

Frequency f = 75 75 MHz
Transformer voltage Ver = 6.81) 5.92) kVRMS
Anode current I3 = 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 Wig = 6.05 4.6 kW
Anode dissipation W, = 1.8 1.24 kW
Output power Wo = 4.55 3.36 kW
Efficiency n = 75 73 %

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

2y 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 772 8671

1111
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TBL6/76000
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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
> Freq. C telegr. C osc. B mod. l)
V, W v, W \Y W e
MH g 9 ] - a g e
m) O gy | awy | | oaw || e | aw) =
10 30 6:5 9.8 740 20
6.0 8.5 5.0 9.0
5.0 Tl 4.0 T
6 50 6.0 6.0
COOLING : forced air
HEATING : direct; filament thoriated tungsten
Filament voltage Vi = 126 WV
Filament current Ie = 38 A
CAPACITANCES
Anode to all other elements except grid o = 0.8 pF
Grid to all other elements except anode I = 16 pF
Anode to grid ag  ~ 11 pF
TYPICAL CHARACTERISTICS
Anode current L = 1 A
Anode voltage Vi, = 6 kV
Amplification factor M = 32
Mutual conductance = 15 mA/V
l) Two tubes 7Z2 3517
June 1965 1



TBL7/8000

LI

AIR COOLING CHARACTERISTICS

Wa h 4 q P
max. min.
(kW) (m) (°C) (m3/min) (mm H,0)
0 - a8 20 See cooling curves
. 0 45 5.7 25 °° 8
1500 35 5 23
3000 25 6.1 23
0 35 6.2 32
3.5 0 45 7.8 42
’ 1500 35 T3 36
3000 25 7.8 36
0 35 9.2 68
£ 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 l)
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, mustbe used for
the cooling of this pin.

2) See page 4. The connector 40650 should only be used below 30 MHz .
772 8672




TBL7/8000

MECHANICAL DATA Dimensions in mm
a
L 695-705
«max 59
g [ el

|
/_rjz

f fo f

-
Lo
N

max 195

122—122.6
(PR

975-100.5
-
=)
Q
3
I =
L
| 535545 |25
94 53564525 m

Mounting position: vertical with anode up or down.

ly see page 2 772 3519
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TBL7/8000

Dimensions in mm

___max 139
‘E 123 ’{ n

= 5
__________ J i
B ‘QI ‘
‘ ! T 3|
| I | |
E‘ | I g
| |
: | 4x78
v L,MLE fl"; . A
o m
- max172.
40630
3}  — J
gy —m—x

Tube
Net weight 4.6 kg

40630

Net weight 2.1 kg

40650 772 3520




TBL7/8000

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Frequency

Anode voltage
Negative grid voltage
Anode current

Grid current

Anode input power

Anode dissipation

OPERATING CONDITIONS

Wavelength
Frequency

Anode voltage
Grid voltage
Anode current
Grid current

Peak grid A.C. voltage
Grid input power
Anode input power
Anode dissipation
Output power

Efficiency

370
13
3.5
9.5
73

= maxs

= max.

= max.

10
30
6.0
-400
2.0
0.5
780
350
12
3.5
8.5
71

10
30
5,0
=300
2.0
0.5
660
297
10
D)

71

kW
kW

772 3521
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TBL7/78000

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage

Anode current

Anode input power

Anode dissipation

a

Vg

Raa~ =

Va max. 7.2 kV

I, max. 2.2 A
Wiz = max. 14 kW
W, max. 6 kW

Grid circuit resistance Rg max. 15 KkS2

OPERATING CONDITIONS, two tubes

7 5 5 4 kV

-250 -165 -165 ~135 v

4150 4800 5500 3800 Q

0 1300 0 880 | 0 730 | 0 930 V

=2x0.2 2x2.0|2x0.15 2x1.25| 2x0.15 2x1.1]2x0.1 2x1.25 A

0 2x0.53! 0 2x0.331 0 2x0.22! 0 2x0.36 A

- 2.8 - 2x1.75 | - axa2l - 8 a

0  2x310 : 0 2x130 : 0 2x70 : 0 2x135 W
2x1.4  2x14|2x0.75 2x6.2| 2x0.75 2x5.5| 2x0.4  2x5.0 kW
2x1.4 2x4.0]2x0.75 2x1.7] 2x0.75 2x1.5] 2x0.4 2x1.45 kW
0 20 | 0 9! o 8ol 0o 7.1 W

- 715 - 72.5| 72.5 | - 71 %
7Z2 3522




TBL7/8000

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

LIMITING VALUES (Absolute limits)

et A O Y . . .8
Anode voltage Vo = max. 7 kV
Negative grid voltage —Vg = max. 1250 V
Anode current L = max. 1.8 A
Grid current Ig = max. 0.5 A l)
Anode input power Wia = max. 11 kW
Anode dissipation W, = max. 6 kW
Grid circuit resistance Rg = max. 10 k2
OPERATING CONDITIONS

Frequency f = 50 MHz
Transformer voltage Vtr = 5100 VRMS
Anode voltage Va = 6.0 kV
Anode current I = 1.5 A
Grid current Ig = 0.4 A 1)
Grid resistor Rg = 1000 €
Grid input power Wig = 300 W
Anode input power Wig = 9 kW
Anode dissipation W, = 2.7 kW
Output power W, = 6 kW?2)
Efficiency n = 67 %

1) Unloaded 0.7 A

2y Available power (load + circuit losses) 772 3523

~

June 1965



TBL7/8000

e (A Vi (4 0 ()N 9 0
ot 1 Q \_QW Q
= P4 A001 N
= A0S ™ [
- 5 A00Z "
B A A 1052 5
A o 5 >_00_m. t
- 7 z T
Y AOSE \
o \\ | w _ n
- L vannn A0071< NN
@ gran A
\\ Al | )
< : ; y AT :
A r / 1 I ) T
A TTA H NHe
z e . 4005 =5 :
o / |
pd \\ v I ™ —_
7. 7 y, 9
\ 4 ;\ i 1
'
9 \\ 2 £ / o L
- £
OOH ] —
N / A 4 N
4 8
R v v
7.0\ 7 7 I
7S y I i
N 4 &1 |
Demp / I SH
Aua7 &H i im
Saw o L
1S / »
NP AN I
Yo AN (v) m&
AN He 1
HAS H7
D AR A
11T [y G
M14/6212°02—17690ZL ¢

n

4/621202—07€90ZL

A



TBL7/8000
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TBL7/ 9000

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA

Industrial R, F. oscillator class C

Freq. Three phase
Va wp by
(Hz) (V) (W)
50 7.2 6.1
6.2 5.0

HEATING: direct; filament thoriated tungsten

3 _ +5 %
Filament voltage Vs 12,6 V -10
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 = 18.5 PpE
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 M 5 24
1y Useful power in the load 722 3537

June 1965 1



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 o1 %min Pi
(kW) (m) (°0) (m°/min) (mm HO0)

2 0 35 4.8 20

0 45 5.7 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 11.7 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.

772 4052




TBL7/9000

MECHANICAL DATA Dimensions in mm
Net weight of the tube: 4.4 kg

8
S
E
3
bl l
le 122-122.6¢
Connectors for grid and filament 40634
Insulating pedestal (See figure below) 40630
Net weight of the insulating pedestal : 2.1 kg
max 139
123 19
| | 7{\13
R i)
o ‘ Y ]
« ! ! 1S}
Q‘ : ! Q
| |
s 0 47 ‘
N e—==F T <"l A
L e 13
max172 -l
7722 8673
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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 Wija = 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 k@

OPERATING CHARACTERISTICS , continuous service

Frequency f = 50 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 Q@
Feedback ratio under loaded conditions ng /Va, = 17 17 %
Anode input power Wig = 10.8 8.68 kW
Anode dissipation Wy = 3.3 2.5 kW
Efficiency n = 70 71 %
Output power in the load Wj = 6.1 5.0 kW l)

l) Useful power in the load, measured in a circuit having an efficiency of 85 %
722 3540
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TBL7/9000

7204023-20.2.12.gijjj.

)
(%)
Wy=6kW
100 .
{ h tj q
| (m)| (°C)|(m%min)
) 35 92
0 45 | 107
1500 35| ne
ok 3000 25 | 17
50 En =
\‘
»
0
& [TI11 ! J
% Wo=3kW i
h tj q
(m) | (°C) | (m¥min) |
0 35 57
0 45 6.8 ]
3000 | 25 72
50 6kW
ok
——
= -
00 0 20 30

Operation time (sec)
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TBL12/25

AIR COOLED
INDUSTRIAL R.F. POWER TRIODE

QUICK REFERENCE DATA
Industrial R.F. oscillator class C
three phase
(i/[r}jg ) Va Wo
(kV) (kW)
30 12 29.0
10 23.3
8 17.9

HEATING: direct; filament thoriated tungsten

A - + 5%
Filament voltage Vg 8.0 V -10 9
Filament current If = 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 Gy = 0.4 PF
Grid to all other elements except anode Cg = 37 DPF
Anode to grid Cag = 30 pF
TYPICAL CHARACTERISTICS
Anode voltage V, = 12 kV
Anode current Ly = 2 A
Amplification factor H = 34
Mutual conductance S . 20 mA/V
TEMPERATURE LIMIT (Absolute limit)
Seal temperature = max. 220 °C 7722 8674

o
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TBL12/25

AIR COOLING CHARACTERISTICS

Wa h i dmin Pi
(kW) (m) (°c) | (m3/min) | (mm Hy0)

7 0 35 6.6 10

0 45 AT 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 13:2 27

15 0 35 18.1 60

0 45 21.2 79

1500 35 217 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

[oV]
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TBL12/25

MECHANICAL DATA

Filament connectors

with cable : 40662

Grid connector 1 40663

Insulating pedestal  : 40648

Net weight of the tube : 17.3 kg ;‘;77
Net weight of pedestal : 7.15 kg

Dimensions in mm

| o o,

2672
2482
o
©
- |
@‘
o o
L]
}E
sla 140
264
_max378

Q ©
s i
d 7% ,
| 198 |
s max 192 # (4x)M5 ‘,
‘ ‘
o \ - S 4‘
! ' &t
L s r v
9
g ld 218 \’:?
© £
N
f f
(8x) 7
Yo ‘ -
i 242 N
| d Ll
- 262 2|
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 Va - 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 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 Vi = 12 10 8 kV
Anode current, loaded = = 3.2 3.2 3:2 A
Anode current, unloaded I, = 0.52 0.50 0.48
Grid current, loaded 1 = 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 k2
Load resistance Ra._ = 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 W, = 9.4 8.7 7.7 kW
Output power Wo = 29.0 23.3 17.9 kW
Efficiency n = 75955 7245 70 %
Output power in the load W[ = 25 20 15.5 kW 1)

l) Useful power in the load measured in a circuit having an efficiency of a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>