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In this Bulletin descriptions are given of transmitting and 
rectifying tubes for TV transmitters, preceded by general 
observations on the requirements made on these tubes and on 
their use, together with a few practical applications.
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a trend 
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Moreover, when more 
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In general, the small amount of chan- 
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and more use is made of the higher- 
IV and V, in which more channels are

With the extension of 
to use the higher - frequency bands 
demands made on 
quencies, however, differ from those for band I, so that 
specially designed tubes became necessary. Obviously these 
tubes must also answer the special requirements involved in 
TV broadcasting (large bandwidth).

Because of the specific nat 
the range 
of add iti ona1 
transmission of 
the interference 
its useful range, 
allocated to these additional transmitters, 
interference is to be expected, 
programme is being broadcast 
channels are required, 
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cient, so that more 
frequency bands III, 
availab 1e.

of the demand for more elaborate TV pro­
transmitted on a wide range, an increasing 

the field of television broadcasting can be

Though application of the higher - frequency bands necessarily 
introduces some disadvantages (more interference by "ghosts" ) , 
these drawbacks manifest themselves in a lesser degree in 
sparsely populated areas (islands, valleys), so that in that 
case small higher-frequency band TV transmitters can be used 
advantageously, the more so because the lower TV frequencies 
are preferably reserved for large centres of population.

ure of the transmitted TV signals, 
of a TV transmitter is strongly limited. A number 

transmitters is therefore required for the 
a TV programme over a large area. Seeing that 
area of a transmitter stretches further than 

different frequency channels have to be 
as far as mutual 

when more than one
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Although in principle there is no difference between common AM 
sound transmi11ers and (amplitude-modulated) TV vision transmitters, 
some practical considerations make it necessary to design a TV 
transmitter on quite different lines. These considerations 
discussed below.

also

The carrier frequency of an AM transmitter must be at least a few 
than the highest modulation frequency, so that TV 
must operate on short waves (in practice meter 

For this reason all TV channel allocations 
the VHF and UHF bands.

Another difference between an AM sound transmitter and 
transmitter is to be attributed to a complete video 
taining information about the average brightness o 
represented by the d.c. level of the video signal. After the video 
signal has passed through the RC-coupled amplifiers (which actually 
occurs in the modulation amplifier of the transmitter) , the d.c. 
component is lost, so that it must be restored before modulation 
is achieved 1). D.C. restoration is obtained by means of a clamping 
circuit that maintains the black level at a constant value.

reduce the frequency spectrum occupied by a TV transmitter, 
a sing 1e-sideband system is very often applied, in which the 
greater part of one of the sidebands of the transmitted signal is 
suppressed. It is obvious that, in order to compensate for this 
sideband suppression, measures should be taken in the receiver, 
which ensure that the overall frequency response nevertheless 
answers standard requirements. This is achieved by giving 
receiver a particular frequency response curve.

The carrier of an AM sound transmitter is modulated with audio 
signals having a frequency range from approx. 16 c/s to a few kc/s. 
TV transmitters, however, are modulated with video signals covering 
a much wider frequency spectrum, viz. from 0 to approx. 5 Mc/s. 
Since the channel width of an AM transmitter is proportional to 
the highest modulation frequency to be transmitted, it is obvious 
that the channel of a TV transmitter must be very much wider 
than that of an AM sound transmitter.

VIDEO SIGNAL



SOUND TRANSMITTER
a

use

STANDARDS

are

CC I R F rance U.K. FCC

(Mc/s) 4 1-68

470-890
(Mc/s) 5 6 7 7

Polarisation h o r . a r bi t r . ho r .

Bandwidt h 5 10.6 3 5 54
neg . pos . pos . neg . pos. pos .

(%)
0

10 100 10 100
405

25

(Mc/s) + 5.5 -11.15 -3.5 + 4.5 + 5.5 +11.15

of modulation F . M. A .M. A . M . F . M . A . M . A . M .

2550

filter (/xsec) 50 75

SHORT-WAVE CONSIDERATIONS

waves,
4

as
ar e o

Number

Numbe r

I
III
IV (V)

41-68 

174-216 
470-960

625

25

100
75

0
25+2.5

41-67

16 2- 215

819

25

30

100

54-88

174-216

100

7 5-80

525
30

41-68

174-216

625
25

100

75

10

4 1-67 
162-21 5

0
25+2.5

8 19

25

13.15 
ho r .

7 
a r bi t r .

(kc/s) 
pre-emphasis

___________

Type
Max .

Frequency bands

Belgium

- f .vision 
t ransmit t e r

o f

trans- 
i n the

separate 
close to the 

1 transmitter 
the vision 

FM, depend- 
s o und 

system

Modulation depth 
sync. pu1ses 
black level 
wh i te level 

of 1ines/picture 
of pictures/sec 

Frequency difference between 
vision and sound carriers:

sound 
Sound

view, 
of intervening 

In densely populated areas 
ften erected on top of high

(Mc/s)
Sense of modulation

Frequency allocations and standards concerning bandwidth and com­
position of the complete video and audio signals are subjected 
to regulations imposed by local and/or international authorities. 
Belgium, France and the United Kingdom have separate standards, 
whereas the other countriesof Western Europe and the United States 
of America have TV standards according to the CCIR and FCC respec­
tively. The most important items of these standards are tabulated 
below.

Channe1 width

Vision transmitter

The sound accompanying the vision signal is emitted by 
transmitter' operating at a frequency lying very < 
vision spectrum. The carrier frequency of the sound 
may be either at the higher or at the lower side 
carrier, and the modulation system may be either AM or 
ing on the local standards. A frequency-modu1 ated 
mitter facilitates the use of the intercarrier : 
r ece i v e r s .

Witha view to the fact that the 
high frequencies resembles that 
of a TV transmitter depends 
turn depends on 
objects, such 
transmitting antennas 
buildings .
The serviceability of the fringe area is determined by the trans­
mitted power, by the sensitivity of the receivers and by the direc­
tional properties of the transmitting and receiving antennas. This 
imposes a certain minimum value on the transmitting power in each

f req. devia t ion 
(100 % mod.) 
Time constant

propagation of very high and ultra- 
of optical waves, the service area 

mainly on the range of view, which in 
the antenna height and the presence 
mountain ridges, etc.

therefore



the are :

(c )
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(e ) and other insulators;
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specially at(d)
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Measures taken in the construction 
them suitable for

e to 
tances between 
an elect ron t o 
the du rat ion o f

The 
o 
b eing taken 
involved with the special 
transmitters. In one of the 
will be discussed in greater detail (pag

(b) phase sh i f t s 
exceeds approximately 0.1 
undesired couplings 
seif-induetances and 
their connections;
losses due to the heating by RF currents 
their connections;

particular case, apart from necessitating the field strength to be 
raised above that of local interference.

cover 
one cycle

dielectric losses in the glass envelope
constructional difficulties of the circuits due to the internal 
impedances of the tubes constituting a considerable part of 
the external circuits.

■ "'W
Most conventional high-power transmitting tubes for medium waves 
are unsuitable for use in the power stage of TV transmitters on 
account of their high operating frequency. The factors limiting 

suitability of tubes at high frequencies
(a) damping due to transit time effects, occurring when the dis- 

the electrodes are such that the time taken by 
these distances becomes comparable with 

of the alternating voltage;
occurring when the active length of the electrodes 

of the wavelength;
caused by intere1ectrode capacitances, 
mutual inductances of the electrodes and

of transmitting tubes to render 
use at high frequencies are i.a.:

reduction of the spacing between and the active dimensions of 
the electrodes;
shaping the electrode connections as discs or rings, which are 
connected to the electrodes along the entire ci rcum ference; 
this makes them adapted for use in coaxial circuits;
silver- or gold plating of the electrode connections to achieve 
good RF conduction;
avoiding insulating materials inside the tubes, 
places subject to high RF field strengths,.
considerations mentioned above concern only the short-wave 

peration of transmitting tubes without particular applications 
into account. Additional requirements, however, are 

the special use of transmitting tubes in vision 
In one of the following sections these requirements 

e 9) .
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LNOTES ON TV TRANSMITTERS

THE VISION TRANSMITTER
B LOCK DIAGRAM
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the R.F.

Since the required modulation 
power level of the modulation 
modulation has 
being required.

High-level modulation, applied in the final power stage, has the 
advantage of all preceding RF stages being able to operate in the 
highly efficient class-C adjustment, so that only a small number 
of intermediate power stages with a high power gain

power increases with increasing RF 
stage, it is clear that low-level 

the advantage of only a small modulation power 
An additional advantage of low-level modulation, 

especially in single-sideband systems, is that no separate vestigal 
sideband filter need be used if the resonant circuits of the 
amplifier stages are detuned with respect to the carrier frequency 
(see Fig.2).

Although the modulation characteristic is better in the case of 
anode modulation than with any other type of modulation, practical 
difficulties render the use of anode modulation of transmitting 
tubes in vision transmitters impracticable unless the RF power is 
relatively low. This is because up till now it has proved unfeas­
ible to construct video amplifiers having adequate amplitude 
and phase characteristics (transient response) over the entire 
frequency band at a few thousands of volts and at such a high 
power level as required for anode modulation of high-power trans­
mitting tubes. In practice anode modulation is therefore confined 
to low power levels.

Sideband suppression by detuning of the resonant

Control-grid modulation needs only a relatively small modulation 
power. The disadvantage of this type of modulation compared with 
anode modulation is a higher non-linear distortion, which in the 
case of TV is less important than in audio transmitters because 
the human eye is less sensitive to contrast deviations than the 
ear to the occurrence of harmonics. In most vision transmitters 
control-grid modulation in one of the high-power stages is there­
fore applied, rather than anode modulation in a preceding stage.

are necessary.

Anode or grid modulation?

Considering the advantages and disadvantages of low- and high-level 
modulation, the latter solution is as a rule preferred in the case 
of a vision transmitter up to approximately 5 kW.

frequency spectrum of the modulated carrier wave.

overall frequency response curve of the R.F. amplifying 
stages (f~ = carrier frequency, f = resonant frequency 

circuits . )o f



TRANSMITTING tubes FOR T HE OUTPUT STAGE
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With a view to obtaining a large bandwidth it is therefore favour­
able to have a relatively large value of C, provided the product 
RC remains unchanged. A large value of C can, however, only be ob­
tained by reducing the line length considerably, which leads to 
difficulties when an inductive coupling is employed. The coupling 
in the case under consideration is therefore preferabl y carried ou t 
by connecting the feeder directly or via a X/4 transformer to the 
circuit, as depicted in Fig.14. The characteris tic impedance of 
the X/4 transformer should be made egual to Zq being the 
characteristic impedance of the feeder. To separate the direct 
voltage of the resonant circuit from the feeder, the coupling with 
the X/4 transformer may be accomplished capacitively.

2

'o c
Yo 
with

yo

Fig.14. Coupling of the feeder to 
circuit via a X/4 transformer.
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functions
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Enlarged 
contact

open 
transformed

great 

short.

I 
I
I

I 
I 
I
I

If.
the

representat ion 
between contact 

conductor. The 
o f

vibration, 
is given by 
a t 

the resonant 
It

which AB 
curve of 
therefore 
plunger 

The lower 
short-circuit at the

Fig.15 . 
of t he

a t po i n t A , the 
the distance PA 

i s

I

showing the 
If contact is.made

are used, which 
a good stability.

I

X/4

Fig. 16. Non-contacting X/4 piston, which 
provides the electrical short-circuit of 
the coaxial line.

transmission line 
the short-circuit is very often 
piston provided with contact 
currents flow through the 

the conductors 
i t 

This is 
t he spr i ng and

of a transmitter differs from its power output 
the following respects: (a) a much smaller power need be 

(b ) the output power is fed into the input circuit of 
instead of the antenna feeder, and (c) frequency 

applied in this stage.
In the driver stage almost exclusively tetrodes 
facilitates the obtainingof a high power gain and
Since broad-band balanced-to-unbalanced transformers (baluns) are 
difficult to construct the driver stages will mostly be constructed 
in the same manner as the final power stage; when e.g. the latter 
is built up as a push-pull circuit, the preceding stages will

When a short-circuited 
circuit, 
b r i dg e o r 
heavy PE currents flow 
between these springs and 
should be extremely good; 
even more important, 
contact between

manner as
a push-pull circuit.

resonant wavelenght of the line is determined by 
(being Xz4) . If, however, e.g. due to 

the contact is shifted to 3. the resonant wavelenght 
the distance PB. Especially at very high frequencies, 
is not negligible compared with PA and PB. 
the line may be shifted to an inadmissible extent. It is 
recommended to use in such case a non - contacting bridge or 
with a length of X/4, open at both sides (see Fig.16). 
end is thus transformed into an electrical 

end .

is used as a 
established by a movable 

springs (see Fig.8). Since 
short-circuit, the contact 

of the transmission line 
should also be well defined, which is 

in Fig.15, 
t he cond uc t o r.

up as

spring and 

point of contact is 
importance if the line is

A driver st ag e 
stage in 
delivered; (b ) the 
an amplifying stage 
multiplication is often

as a
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CONSTRUCTIONAL DETAILS OF A HIGH-POWER TRANSMITTING TUBE
thet o

f a s

— filament terminals

grid ring

grid

anodegetter­

cathode -
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power
often

the

- filament 
connectors

are 
with

To limit the number 
the driver stages 
voltage corresponds 
following stage. In that 
on and off that no screen 
to the anode voltage being switched

suppli es, 
so c ho sen 
screen-grid 

case care should be
grid voltage is applied to

on .

rule be push-pull 
final power stage 
tubes available for 
the pre-stoges may 
tube type.

the tubes incorporated in 
that their anode supply 

supply voltage of the 
taken during switching 

t he t ub e prior

Fig• 17. Cross - section of

apertures for 
cooling air .

glass envelope

In addition to the measures taken to render transmitting tubes 
suitable for use at very high frequencies, special attention is 
paid to the designof tubes intended for use in vision transmitters. 
It is obvious that some functions of transmitting tubes, such 
low-power class-C amplification of frequency multiplication, are 
not inherent in TV transmitter operation only, but tubes intended 
for the output stage of vision transmitters are specially designed 
to meet the particular requirements imposedby the high output power.

circuits as well. When, on the other hand, the 
is of the co-axial type because of the co-axial 
high output powers and high operating frequency, 

either of the push-pull or of the single-

the disc-seal transmitting triode TBL 6/20.
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Unde r

i nare

i s

for

a

The cathode

so-called
wiresa

cathode assembly
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» M70

the TBL 6/20

It consists
inserted

supporting< 
caps

an
60 mA/V,

getter 
support

triode 
t ransmi t ters

12 kW 
t ube t ype, 
both t ype s

The TBW 6/20 is a 
type, designed for 
at frequencies up

<

are sealed onto 
facilitates 
circuit is 

i the t ub e

tube of 
in TV

The cathode (filament) is of the 
of a number of thin thoriated tungsten

class-B telephony 
output power of 
version of this 
cooling systems, 
trade connections.

cathode connectors
-:••• \

. ■ w-

the high operating frequency and the large 
following description of the tube TBW 6/20 clearly illustrates the 
measures that were taken to cope with these requirements.

a con t inuous 
air-cooled

the 
small and by 

dequate design of the 
spacing and the pitch 

it proved possible to 
mutual conductance of

transmitting 
use as a high-power amplifier 
to 220 Me/s.

"mesh" type, 
that

conditions the tubecan deliver .
at 220 Mc/s. There is also an

the TBL 6/20. Except for the different 
identical in performance and elec­

conductance has been obtained by keeping 
the cathode and the grid extremeLy 
with a large surface. By a 
in which the anode-to-grid 
f paramount importance, j 

factor of 60 and a 
being avoided.

The high mutual 
spacing between 
using a cathode 
electrode system, 
of the grid are o 
obtain an amplification 

the "island effect"

Fig.18. Cathode assembly of

The tube is built up coaxially 
connected to metal discs or 
envelope (see Fig.17). This 
coaxial cavities or, when 
balanced transmission line 
grounded-grid connection the anode and cathode circuits 
screened by the grid.

requiring a small driving power 
a large bandwidth. This has been 

high mutual conductance and

AND CONSTRUCTION

in its entirety. All electrodes are 
rings that are sealed onto the glass 
construction facilitates mounting in 
a push-pull circuit is used, in a 
circuit. When the tube is used in a 

are mu t ua11y

The TBW 6/20 has been designed 
in a grounded-grid circuit and at 
obtained by giving the tube both a 
high amplification factor.

OF THE TBW

(left) and component parts (right).
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means

t he
i s

1 owe r

The upper 
minals by

helicall y 
clockwise and 
cyl inde r 
choice of the wi 
ideal shape of 
approxima ted, 
t han would be 
d i men s i on s.
The mesh cathode has 
(a) large effective 
(b ) 1 ow RF
(c) r ugged
(d) suited fo

them being wound 
so as to form a mesh­

construction and the correct 
the wires, 
- cylinder) 

consider ably 
of the

the grid assembly

The grid wires consist of a 
the latter being favourable 
grid emission. The grid wires 
inherent in a high current 
spacing is small, the grid support 
the grid, and so connected 
are formed, thus warranting a great 
assembly is a 
of a hollow molybdenum cylinder.

connected to the ter­
wall, so that a rugged 
been obtained together 
of particular importance 
shocks. To improve the 

of cross i ngs o f

molybdenum core covered with platinum, 
as regards the prevention of primary­

can withstand a high dissipation 
density. Since the grid- to - cathode 

s are mounted at the outside of 
to the end caps that small trapeziums 

rigidity (see Fig.19). The grid 
ttached to the corresponding connecting ring by

and lower ring of the cathode are 
means of wide tubes with a thin 

mounting of the cathode in the tube has 
with a small moment of inertia, this being 
when the tube might be subjected to severe shocks, 
ruggedness of the filament wires, a large number 
the wires are welded.

Fig. 19. Photograph of

between two molybdenum rings, half 
half of them anti-clockwise,

(see Fig.18) . By means of this
re diameter and the spacing between 

a cathode (a closed - equipotential 
the heater power, however, being 
required for a conventional cathode

of the TBL 6/20.

the following 
area compared 

resistance;
construction;

r coaxial connections.

features:
with the heater power;
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t o

b dealsthisthatthe factAt tention drawn t oi s
operating a tbroadcas t atransmitters

that TV transmitters.o f

an t enna, 
from

sound
b e

a
o f

coup ling 
the

(c ) , 
vision

must be maintained within

( e . g . 
in the

o f
mat ching

reproduction; 
the principle

with

connect ion 
carrier 
o f

rectifying tubes for 
on: Transmitting 
b .

The diplexer is mostly constructed 
porates several high- and low-pass

o f

ring, 
t o pass

from

as a co-axial tubing that incor- 
filters.

with point
frequency of the

the FM sound transmitter must be maintained within narrow tole­
rances. For this reason the centre frequency of the FM transmitter 
is very often synchronized by a signal obtained by mixing the 
frequency of the master oscillator of the vision transmitter with 
that of an additional crystal oscillator that generates the required 
difference frequency.

publication 
frequency band

the outer
air for

For detailed information on transmitting and 
FM transmitters, reference is made to the publicati 
and Rectifying Tubes for FM Broadcast

It is customary 
super-turnstile) 
case

part of the 
cooling t he

the same 
prevent these 

(r e f1ec -

Since both the vision and the 
transmitting antenna, means must 
transmitters from influencing each other 
t i on s ) .

The anode is shaped as 
and surrounds the grid 
envelope,

The FM system for 
the C.C.I.R., has
(a) possibility of decreasing interference;
(b) excellent quality of
(c) facility of applying

use a 
so as to obtain 

of horizontal polarisation,

This is accomplished by using a "diplexer", 
device between the vision and the. sound transmitter 
hand, and the antenna on the other.

specially constructed antenna 
a high antenna gain and, 

a circular radiation pattern.

the frequency difference between the 
transmi11er and the centre frequency

Similar to the outer part of the anode 
grid is provided with small apertures 
seals.

a hollow copper cylinder with a thick wall, 
co-axially. It forms part of the tube 

so that it can be cooled through direct contact with the 
cooling medium. An air cooler can be soldered directly to the 
anode, whilst for the TBW 6/20 a separate water cooling jacket is 
availab1e.

transmitter
provided to

via the antenna

The feeder, which connects the diplexer to the antenna, may 
considerable length, because in many cases the antenna is at a 
large distance from the transmitter. As a result, the feeder must 
have low losses per unit length, and it is therefore frequently 
the co-axial line type with a characteristic impedance 
the radiation resistance of the antenna. To prevent flash-over 
and to reduce losses, this feeder is often filled with dry nitrogen 

dry air.

the sound part of TV transmitters, accepted by 
the following advantages over AM:

a separate water
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THE POWER SUPPLY

THE HIGH-TENSION RECT I TIER
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SOURCE
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titled:the

units

SO 
the

See. f
dev ice

short ci rcui t, 
the

b ec a u s e 
would

The 
that

ages I 
large 
anode

order
and because of 

relatively

within wide limits, 
mus t 
with

Bulletin 
o f

negative grid bias of 
are not grid-modulated 

ally by means of a

very 
w h i c h

t ransmi t te r, 
TV vision 
voltages 

This 
which negative 

o f •

At an 
half

for 20/206/D/E en 
// transmitters

C o n t r o 1

Gas-filled rectifying tubes need a 
otherwise the heavy charging current 
deteriorate the emitting properties

output power 
i.e. screen 

o f 
i n

Since the eye is 1 
t he TV picture, 
variations of the 

of a 
-grid 
triodes.

high-power transmitting tube does not 
of low-power supply units, but 

the higher voltages 
supplied. As a con- 

equipped with gas-filled 
efficiency. Mostly three- 
to prevent a symmetrical 

the small r ipple 
small smoothing

The direct output voltage is 
that the transmitting tube(s' 
close to the limiting values, 
voltage fluctuations on 
reduced.

i s
aid of

t ha t

example.
for H.T. supply

ad j u s t ed 
the transmitter circuits 
i s

the HT is switched off within 
a cycle ot the mains voltage, so that the risk of the 

transmitter being damaged is avoided.

choke input filter 
of the buffer capacitor
of the cathode ( filament) .

b e
w h i c h , 

voltage
s t ab i1i sed d . c .

s b . With
rec tifier cir-

transmitting tubes operating in class C 
may be obtained either fully automatic­

grid leak resistor or partly automatically in

The direct output voltage can be 
This is of great importance when 
be tuned or neutralised, which 
reduced voltage.

overload or 
cycle of

The power supply unit for 
differ fundamentally from that of low-power 
there are some practical differences owing to 
to be generated and the larger currents to be 
sequence, high-power supply units are 
rectifying tubes because of their high 
phase rectification is applied in 
load to the three-phase power line, 
voltage that can be obtained with 
f i 11 e r .

electronically stabilised, 
) involved can be operated very 

since the influence of mains 
the d.c. output voltage is strongly

sensitive to differencesi o f the brightness 
might be caused by unintentional output 

supply voltages that influence the 
transmitter must be well stabilised, 
of tetrodes and pentodes and anode 

voltages of triodes. This stabilisation can be performed 
circuit in which negative feedback is applied, which, moreover, 
offers the possibility of adjusting the d.c. output voltage within 
certain limits. Another possibility of obtaining a 
voltage is the use of grid - contro11ed rectifying tube 
the aid of such tubes it is possible to construct 
cuits that have the following properties:

THE GRID-BIAS

High-power tetrode transmitting tubes are generally provided with 
two separate power supply units for the anode and the screen volt- 

because the voltage difference between these electrodes is 
that a contingent screen-grid resistor connected to 
supply voltage would dissipate a considerable power.
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Filament 
transformer

powe r 
separate 

resistor.

every 
set-up 
as

F ig.20. 

cathode

unit 
o f

transmitti ng 
must be paid

w he t h e r
i n

i v e 
which 
minimum. Both halves of 
low impedance RF path.

HI-HI-

level, 
s upp1y

leaWhen
the

a 
to provide

class A 
grid bias

then easily be 
driven by the former

i 1 i n g 

tub

tubes 
the a.c.

Example 

for hum

i s
transmitter is 

In

power 
s t a g e s 

cons t ruc t i on 
t age i f 

trans-

b u f f e 
un i t

o f

o f

s s i b 1 y

stages operating in 
provide the

Depending on 
have either 
cat hod e

having the purpose 
fails 1) .

a thoriated 
volt age flue­

filament voltage

90°

power 
h i g h e r

stage 
already been

power 
has

usually aimed at 
correct choice

f t en p r ov ided
such

ng
toward

supply via a 
the anode current 

the potentiometer

protecting 
nod

power
Mo re ov e r, 

add i t i o n a 1

hanged 
preceding

operating ] 
thus

of different 
the

high 
lightly 

n s i n g
ipations .
the normal

to reduce t he
of the sup ply

with
that
this

Since in 
directly 
of the 
made on 
have been 
reduce hum 
the connection 
HT supply via

The filament voltages 
tungsten filament have 
tuations of more than 5% 
should therefore be stabilised, 

of saturated transformers

separate uni ts.
the last driver stage to act as 

actual power stage should happen to fail 
can then easily be extended by an 

s t age.

sly 
achieved

shift

a directly heated

the transmitting 
tolerance of ± 5%; 

e xpec t ed , 
This is generally accomplished by 

current-regulating tubes.

combination with a fixed grid 
of safeguarding the tube when

2)

Although it i 
supply units by 
various stages, 
supply when the 
are constructed 
enab les

tubes with 
i f mains 
the

number
1 t a g e s 
its own

all

bias, the latter 
the driving

reducing hum, often used with 
transmitting tubes connected in push-pull or in 

in applying the Scott circuit, 
in which the filaments of the tubes are fed with 

phase difference.

high-power transmitting tubes are always 
special attention must be paid to the a.c. supply 

order to ascertain whether the requirements 
permissible hum component in the output signal 

frequently used methods to 
of Fig.20, showing 

terminal of the 
the hum component 

Bo th halves

practice 
heated, 

f i1ame n t s 
the maximum 

fulfilled. One of the most 
depicted in the circuit diagram 

i of the filament to the negat 
potentiometer by means 

can be adjusted to 
are bypassed

cases 
final

2
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equipped with thewave
Ph otograph 

rectifier.

a 1 
the

F ig. 21 . 
half

never be 
variation, 

normal

mercury is 
unsaturat ed

3 - phase . 
tubes DCG 12/30.

consideration 
can be distin- 

The difference 
the properties 
liquid with a 

gas .

rectifying tube coming into 
transmitting tubes 

and xenon-filled tubes, 
is attributable

The figures given 
lute 
i mpa i r ed 
fore, in 
des igner 
value

each type are abso- 
f the tube may be 
performance. There- 

, the equ ipmen t 
average design 

values will 
supply voltage 

or due to

mercury-vapour 
occurring ip the 

the heat
inverse peak 
o f

The vapour pressure of mercury-vapour rectifiers is determined by 
the lowest temperature occurring ip the tube, which in turn depends 

the ambient temperature and the heat flow inside the tube. The 
maximum permissible inverse peak voltage between the cathode and 
the anode, being one of the factors determining the usefulness of 
rectifying tubes for a given application, decreases with increasing 
vapour pressure. On the other hand, the tube life is favourably 
affected by a high vapour pressure. To ensure both a reasonable 
maximum inverse peak voltage and a long tube life, the limits of 
the ambient temperature range, given by the tube manufacturer, 
should on no account be exceeded.

Two types of gas-filled 
for the supply of high-power 
guished, viz. mercury vapour 
in operation between both types 
of the gases; at room temperature 
saturated vapour, whereas xenon is

for the limiting values for 
limits beyond which the serviceability of 

with a view to life and satisfactory ] 
order not to exceed these limiting 
has the responsibility of determining an 

for each rating in such a way that the absolute 
exceeded under any usual condition of 
equipment component variation, load variation 

variation of tube characteristics.
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range 
use

b e 
the

an 
thus keep- 
the bottom

When 
the

For 
that

used

certain 
wait ing t i me i

P rov i d ed 
direct ions for

are
the
that

; must 
that I

con -
i s

the

waiting time, 
s t rong1y 
t empe r a - 
suitable 

be mounted

Xenon-filled
Owing to the nature of the 
divergent climatological conditions 
ture range (from -50 °C to +75 °C), 
for

mercury-vapour 
use. their

with
in the lower part 
provided with

‘ t ub e,
o f

vertical position 
condenses
types 

uppe r part of 
part higher than 
(see Fig.21).

rectifiers are handled according to 
lives may be very long.

a mercury-vapour 
liquid mercury must 

which is 
siderable length of time, 
also necessary every time the tube is 
desired vapour pressure required for 

time interval 
s quo t ed

Another feature of xenon-filled rectifying tubes is the approaching 
end-of-life being manifested by an increasing anode temperature 
and not by arc-back, as in the case with mercury-vapour tubes. If 
the anode of a xenon-filled tube becomes red-hot during operation, 
this is a warning that the tube should be replaced.

rectifying tubes require only a short 
the nature of the gas, the tubes can be used under 

within a wide ambient 
so that they are very 

in unattended transmitters. They can, moreover, 
any po s i t i on.

ensure that the mercury 
the same reason some 
su r rounds the 

of this 
swi tched off

Mercury-vapour 
base down t o 
of the tube, 
external cap 
ing the temperature 

t ube i s

after transport, 
the electrodes.

voltage for a 
shorter interval
on to obtain 

tube life. After a 
be switched on (this 

each individual type).

tube is taken into operation 
mercury must first be removed from 

achieved by switching on the filament 
■ length of time. Preheating during a 

necessary every time the tube is switched 
a 1 ong 

the anode voltage may 
in the tube data for
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TRANSMITTING AND RECTIFYING TUBES
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When
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for transmitting

max
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o r
or

e.g.

transmitting
sure

they 
been 
that

empha s i zed
are absolut e
during tun ing

o r 
resistor 
o f

To limit the filament peak currents use 
transformer with high magnetic leakage 
resistor in the primary o 
may be short-circuited by 
15 seconds. Generally one

transmitting tubes 
must be electrically 
damaged during transport, 
are immediately used.

filament current 
the i ns t an- 
In the case 

when switching-on 
the highest r.m.s.

a relay after a 
step will suffice.

this
Un less 
to d.c.

made of a filament 
a series choke 

f the transformer. This choke 
means of a relay after a delay 
swi tching

swi tching- 
anode voltages is 
are concerned, the 
applied until the 
the latter can be 

has reached

o f 
Each 

values. If, 
is 1owe r 
voltage 

that Va max and I 
mentioned

For rectifying tubes the necessary minimum delay between switch- 
ing-on the filament and the anode voltage is given under the 
technical data. The actual delay required depends on the ambient 
temperature during starting, and can be read from the curve giving 
the temperature increase of the condensed mercury versus the time 
that has elapsed after switching on the tube in cold condition.

is only given when the 
the accessories specially designed 
equivalent items that are approved

a max raal 
otherwise,

The published value of the maximum permissible 
during switching-on refers to the absolute maximum of 
taneous value under the most unfavourable conditions, 
of a.c. supply this highest value is present 
takes place at the instantaneous peak value of 
value of the filament voltage that may occur.

arrive at the transmitting station, 
tested to make sure that they have not 

This does not only apply to tub 
but also to stand-by and spare items.

It is emphasized that the limiting values, given 
tubes are absolute maxima that should on no account be exceeded, 
either during tuning of the transmitter, by mismatching, mains 
voltage fluctuations, deviations in the values of the circuit 
elements or normal spread of the tube properties. Each "limiting 
value" should be regarded independent of other values. If, for 
instance, the limiting value of the input power Q is lower than 
the product of the limiting value of the d.c. anode voltage and 
the d.c. anode current I , this means, 
not occur simultaneously. Unless explicitly 
the limiting values refer to d.c. values.

that the limiting values, 
maxima that should on no

transmitter, by
in the v a

can be
o f

Stress is laid on the fact that guarantee 
tube is used in combination with 
for the tube involved, or with 
by the tube manufacturer.
For transmitting tubes with internal anodes simultaneous 
on of the filament voltage, screen-grid and 
permissible. When tubes with external anodes • 
screen-grid and anode voltages should not be 
cathode has reached its operation temperature; 
checked by ascertaining whether the filament current 
its nominal value.
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o n anas a

1 f ilamentthe connectors.t oI f the) were
int reducedosc i 1 loscop ethei na n error

r e s is ■c o n t a c tdue acrossthet o
their connectors .filamentbe tween thet a n c e

p rope r t i e s. 
dissipation

o f 
the

water. 
high 
the

the

The tubes 
described in 
circulation, 

seal

the
, the

have
have
allow

tubes).
o f

and

o f

connec ted

r
o f

o f

O f

The anodes 
v ided with

the higher 
hot air in

ol t age drop 
terminals

check as to whether the filament 
switching-on can be made with the
ay oscilloscope connected directly

for f orced-air 
along which the 

rule 
sea 1 s 

of the cooling air should be directed 
small additional blower should be used

tungsten filament 
are cooled by air 
envelope and the 
s generally need 
flow, particular- 

since RF heating of 
then becomes noticeable.

the blower when handling cold 
transmitter cabinet is undesirable, 

ucking of the cooling air may nevertheless be preferred.

Although, in principle, there is no 
ucking the cooling air, preference is generally given to blowing 

because of the higher efficiency of 
When hot air in the

As the anode of these tubes forms part 
cooling medium can make contact 
surface. Since the anodes of the 
heat conduction from the inside 
ensured. The large r 
be used at a relatively high dissipation.

A simp1e 
during 
cat hode- 
mi n als

internal anodes and a thoriated 
("all-glass" 
temperature of the 

safe limits, these part 
ofa low-velocity air

cooling are pro­
air is forced. The 

generated by a blower. To 
and the filament terminals, 

to these par ts. 
this purpose.

oscilloscope
read ing

considerable

current is not exceeded 
aid of a calibrated 

the f i 1 amen t

the anode (which has a 
earthed par t s of 

pump, outlet etc.) is 
is provided by a long 

in order to save space, 
wound on an insulating

might be 
the

t ube envelope, 
with the entire external 
tubes are made of 
to the outside of 

adiation cooling surface enables

Since the heat-hand 1 ing capacity of water is higher than 
of air, the piping of a water-cooling system can be much smaller 
than the air ducts in the case of forced-air cooling. The use of 
water cooling is, however, more complicated than that of forced-air 
cooling in view of the relatively low specific resistance of 
A special isolating circuit between the anode (which has 
potential with respect to earth) and the 
cooling system (tap of the water supply, 
therefore required. The high resistance 
water column in an isolating tube, which, 
is formed as a serpentine or as a helix, 
drum.

the 
anode 

copper, a good 
the anode is 
the tubes

COOLING OF

tube types with external anodes 
cooled version. Both versions 

but some water-cooled types 
than normally required.

of the tubes intended 
longitudinal fins 

required air pressure is as a 
provide the cooling of the grid 
a proportion of the cooling air

with 
this Bulletin 

To keep the 
electrode seals within 
additional cooling by means 
ly when operating at very high frequencies, 
the electrodes and their connections

an air-cooled and a 
the same electrical 

for a greater anode

ALL-GLASS TUBES
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over­
vanes

minimumresistance a s aA
(concentrat ion o fhardness CaO )The

less

o f

anod e 
c o ol

acc o un t
i n

its 
the

I Radiator

thanshould

rule

b e
b e

willspecif ic 
sufficient.

The protecting devices 
load relays, contact thermometers, 
and water-flow relays.

are given for 
quantity of

temporary
10 °D .

a i ned by 
system 

av ailab1e at 
r equ i r emen t s 

latter 
o f
circulating v/ater 

s i mp1i- 
way of

answers 
hardness.

on the anode 1).
sufficient quantities.

water must
depic ted

It is obvious that, in order to protect transmitting tubes against 
damage, adequate circuit design and correct operating conditions 
are of prime importance. Means should also be provided to avoid 
risk of damage due to unintentional phenomena, by incorporating 
devices in the circuitry that protect the tubes against excessive 
voltages, currents, temperatures, etc.

is ob t 
supply. This 

water is 
the 

the 
If water 

closed

*--- « 2005

sure constant, an 
corporated in the 
tank is open at 
the distilled 
cause CO2 to 
deteriorating 
tank is 
with n 
absorption of CO 2 
volume.As a rule

4000 Q/cm

The simplest water cooling system 
cooler of the tube to the water 
used economically if sufficient 
if the quality of the water 
specific resistance and its 
quantity of deposits 
availab1e in 
cooling system containing distilled 
fied diagram of such 
examp1e.

4^%
11 _^-C-^r\y~isolating
U helices

be used. A 
in Fig.22 by

With water-cooled anode tubes it is 
often necessary to cool other parts of 
the tube as well, such as grid and fil - 

seals.This is achieved by direct- 
flow to these parts.

generally employed are fuses, current 
R.F. sensing relays, air

Cooling characteristics are given for each type of tube dealing 
with data concerning the quantity of cooling medium required per 
minute, the temperature and the pressure drop in the cooler. When 
designing a water cooling system, it should be taken into 
that the highest pressure drop of the system generally 
the isolating tubing.

/ 2/cm

The water flow originated by the pump is 
passed via an isolating helix to the 
cooler surrounding the anode of the tube. 
Via another helix the water flows through 
a radiator.which takes off the heat the 
water has gained while passing the anode 
cooler.In order to keep the water pres- 

expansion tank is in­
water circuit. If the 

the top. the contact of 
water with the air may 

be absorbed by the water, 
its purity. Therefore the 

sometimes closed and pressurised 
itrogen.the latter preventing the 

and acting as a buffer 
these measures

ting the 
can only be 
low cost 
made on 

determining 
this k i nd i s

ing an

Fig.22. Schematic diagram of 
closed water-cooling sys­

tem. The arrowpoints indicate 
the direction of water flow.
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as
or

thealso prevent screen­

power 
t an t

current 
when

for high- 
t impo r-

sensing 
events.

circuit
i s

out -
the

the

with a
of a
cannot be

t ubes, 
the anode

screen 
the

R.F. 
o f 
o f

the inlet and 
control.

excessive

failure 
and 

s uc h

Occasionally a screen-grid resistor may 
grid current becoming too high.

a s 
o f

of the 
seals

rule fuses 
circuits 
safety

When the anode voltage of a tetrode transmitting tube 
screen-grid current and consequently the 
increases and may even become so large that 
destructed. When a separate supply unit is 

should therefore be provided with 
actuated as soon as the anode voltage 

the screen-grid voltage, 
relay. The switching system 
that the screen-grid voltage 
voltage has been switched on.

A differential contact thermometer, 
let of the cooling system together 
most complete device for 
dissipation.

fails, 
screen-grid dissipation 

the screen grid is 
used, the anode d.c.

'oltage relay that 
and switches off 

overload 
so arranged 
the anode

insert ed i n 
with a flow 

protecting the anode against

With forced-air or water-cooled transmitting 
cooling system will cause the temperature of 
to become excessive, which may have serious 
puncture of the anode and/or cracks in the 
solder, etc. The cooling system should therefore 
protecting device that switches off the supply 
as the cooling fails. Provision must even be i 
filament voltage from being applied when the 
operation. Air cooling systems are normally equipped 
vane connected to a relay, which is actuated as soon 
velocity becomes too low. In water-cooling 
comes into action when 
outlet of the cooler 
thermometers or over-temperature 
ting conditions.

consequences, 
envelope, melting 

be provided with 
voltage(s) as soon 

must even be made to prevent 
applied when the cooling is not 
s are normally equipped with an 

which is actuated as soon as the air 
In water-cooling systems a water relay 

the pressure drop between the inlet and the 
is too low. Additional differential contact 

relays can indicate faulty opera-

a no -v 
fails < 

screen-grid current 
tetrode tube should be

applied before

are used only in low-current circuits;
overload relays are mostly employed. The mos 

measures are described below.

Excessive grid current (grid dissipation) may occur when the anode 
voltage fails or when the matching of the output circuit is upset. 
It is therefore desirable to insert in the grid d.c. circuit a 
grid-current overload relay that switches off the supply voltage(s) 

_ of the tube as soon as the grid current becomes too high.

The anode dissipation of a tube, being the difference between (a) 
the anode d.c. input power V/^a and (b ) the output power W plus 

losses, may be exceeded by an increase of or a decrease
The decrease of the output power may be caused by mismatching 
output circuit, which may occur as a result of the 

feeder being disconnected, icing, detuning, etc. An R.F. 
device or reflectometer can protect the tube against such

AGAINST EXCESSIVE

ANODE CURRENTS

AGAINST OVERLOAD OF THE
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r ence 
o f

t i me 
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r e s u 1 t 
values

cur 
o f

P a 
d ,

can 
the bulb, 
apply thermo-

Ano t her

m

the

electrical 
should therefore

t empe ra t u r e 
too high, the gas 
cooling air jet

o f '

also against 
ited with adequate

vapour 
maximum 

the

• amb i en t 
to be

errors 
o f 

e is often 
of which is delayed 

volt age.

upper

1 e

o f

O f

switch, 
switching-on of

relay should be 
the maximum 
t he

such that the dura- 
permissible 

current may not

cases surge
o f capac i tors, 

resistance of the
f the

such as 
kept below

wind ings

rent.
the dr iv

t ion
v alue. I 
regularly

mercury-vapour 
pressure in the 
onto 

Another possibl 
the amb i en t

ly be protected against 
injury. They

by
the mag n e t i c

risk 
sequence, switching-on 
r ec tifying tub 
ac t i on 
f i1 amen t

to pr even t
current,

rectifying
in the tube can be lowered 

the lowerpart of 
solution is to

conce rn ing
Itage of a mercury-vapour 

automatic switch, the 
the switchinq-on of the

mercury-vapour
that case the

delay of the overload 
the surge never exceeds 

should be stressed that 
during switching.

If a flash-ove r 
lightning, t h-e

occur as a
limiting 

and/or
current-limi ting
the transformer

ight be caused by 
d . c .

Id 
value

tubesrectifying 

would

t he 
the anode and 

permissible 
the tubes arcs
surge. As

phenomenon 
with each 
the supply circuit, 

given value.

anode 
circuit has 
to earth.

hav i ng a much

failure that may have 
of an excessive anode 

capacitors or to failure 
in t he anode 
becoming 
o f being 
bypassed 
than the

remembered

being made 
the anode vo 
performed by an 
with respect to

power 
of the power supply, 

in the

to a temperature increase, 
rectifying tubes increases,

ween

When the 
happens ’ 
by directing a 
above t he base 
tat ic cont ro1

High-power transmitting tubes should 
overloads, but < 

be man ipula

in the t ube, 
seriously damaged by 
the smoothing filter
of e.g. 25 fl should be

pressure of mer- 
permissible 

cathode 
value drops 
back, which 
the tube.

s h o u

In many 
breakdown of capacitors, are 
the resistance of the transformer 
leakage of the transformer. If this is not the case, 
resistors in series with the secondary windings of 

be used for this purpose.

decreases. 
below the 
results in 

the cat hode 
general'y prevented 

rectifying tube or by a 
cu 11 i ng out

the occur-
> breakdown 

relay 
from 

the adv an t age 
It should be 
higher

cu r y-vapour 
inverse peak voltage bet 
If in such a case the maximum 
actual inverse peak voltage, ' 

heavy inverse anode current 
coating can then be damaged. Th 
be connecting fuses in series 
quick-action relay inserted in 

the current exceeds a

s.hould occur 
t ube may be 

stored in the capacitor of 
For this reason a resistor of e.g. 
anode d.c. circuit of the tube.

may 
their

ca
A r e 1 a 

low potential 
the R.F. 

from

consequences is 
This may be due to 

ing power. An overload 
thode circuit prevents 

y in the cathode 
i t h re spec t 
current, having a 
flowing through it.

t oo high.
at a
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case
36 o n

i s
a

year .

b coveredThe arenew
becomi ngpartspreventt owith waxa n

conductive .less

from
o f transmitting 

these ]

For 
their 
a nd

par t s 
contacts when

switchi ng - on 
f ilament 
voltage;

t ion 
d . c .

The correct 
therefore: 
(4)

transmitting tube
The 

for

tubes

over, t he ca 
result of

For 
full driving power

I n 
somewhat 
bias is < 
the 
(2) 
(10

sudden 
should 
should 

be brought

(1) 
screen-grid

screen-grid voltage 
nor may the 

screen- 
might 
Mo r e -

must be 
f 1iquids

normal 
their 

e s to the 
s uppo r t ed at 
of the t ube.

the connections 
applied and the 

activate the getter and

safety reasons the tubes should be stored and transported in 
original packing, and rough handling during packing (nailing) 

transport should be avoided.

silver-plated parts 
anti-corrosive

a 
the grid 
this case 
voltage;

sequence of tubes with a 
voltage; (2) grid bias;
(5) driving power.

should be borne in mind that the anode and 
may never be applied prior to the control-grid bias, 
driving power be applied prior to the anode voltage and the 
grid voltage (or at least part of both); the grid current 
then become too high, giving rise to overheating of the grid.

the cathode surface may be damaged by returning electrons 
transit time effects.

It is furthermore recommended that 
external anode are put into operation

It is easiest to perform this in the

its holder, the glass 
same applies to the metal 

1ong per iod 1 ) .

stored transmitting tubes with 
for a short time twice 

transmitter itself.

the case of automatic bias by means of a grid leak resistor, 
different procedure must be followed because 

only present when driving power is applied. For 
switching-on sequence is as follows: (1) filament 
anode voltage (fully or partly); (3) screen-grid voltage partly 
to 20 %) : (4) driving power.

reason, neutralisation should never be performed with 
without any voltage on the anode and/or screen 

grid. Neutralisation and tuning of the transmitter circuits with 
reduced driving power is generally recommended, although in this 

some readjustment will be necessary at full power, in connec- 
with the electronic impedances of the tubes depending on the 
adjustments (space charge variations).

fixed grid bias is 
(3) anode voltage;

After a transmitting tube has been installed and 
have been inspected, first of all the cooling is 
filament voltage switched on, in order to

Before mounting the
should be meticulously cleaned.

the tube has been stored

strong R.F. fields 
inductive heating 

to avoid sparking.

inspec t ed , 
voltage switched 
residual gases.

The glass parts of the tubes must be protected against 
temperature variations. Drops of liquids or cold metal parts 
therefore be prevented from contacting thehot bulb. Neither 
glass tubes that are out of operation but still hot, 1 
into contact with metal parts, such as metal table tops.
The set-up of a transmitter should be such that 
cannot cause dielectric heating of the glass or 
of the metal parts. Care should also be taken

Although thoriated filaments are sufficiently rugged for 
use, they should not be exposed to severe shock because of 
brittleness, specially in cold condition. The same appli 
glass envelopes. Tubes with external anodes should be 
the anode or its cooler, these being the heaviest parts
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A 5 KW VISION TRANSMITTER

an
output po we r

the po we r

fl2fl 12 f/6 f f f
QQE 06/CO QQE 06/CO

crystal tripler doubleroscillator

u 2569

transmitter.Block d iag ramFig.23.
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5

common

buffer stage
(doubler)

camera 
chain

video 
amplifier

3x 
QB 3.5/750 

modulator

2x 
Q B 3/300 

driver

o f

the block diagram 
(sync.

I .

are
f

2x 
' QBL 5/3500 ’ 

final power 
amplifier

With a view to 
consideration < 
gr id circui t o 
a t ran sm i s s i on 
line

High-level modulati 
with two 
pull. In 
are used 
(d ouble r) 
is equipped with 
ampli f ier.

Fig.23 shows 
ter. At 100% modulation 

of 5 kW in Band

commercial vision

Fig.24 shows the circuit diagram 
stages. The output power from 
applied to the grid circuit of 
circuit is achieved by the variable 

grids are earthed for RF by i

Since d.c. re-insertion 
of the modulator tube T 
the grids of Tg and T^. 
potential with respect to earth, 
ages of the final amplifier are 
means of an additional voltage source 
the common terminal of the anode and

THE DRIVER

on is applied in the final power stage, equipped 
air-cooled tetrode transmitting tubes QBL 5/3500 in push- 
the frequency multiplication stages two tubes QQE 06/40 
as a tripler and doubler respectively. The last QQE 06/40 
delivers its output power to the driver stage; the latter 

two tubes QB 3/300 and precedes the final

of the driver and final power 
the last frequency multiplier is 
the driver. Tuning of this grid

■ split-stator capacitor C^. The 
means of C2•

the different cabinets in which the stages under 
housed, the anode circuit of the driver and the 

the final power amplifier are coupled by means of 
line. The inductive coupling of this transmission 

with both circuits is variable, whilst the inductances are 
series-tuned by variable capacitors Cg .
To improve the bandwidth of the modulator and that of the input 
circuit of the final (linear) amplifier, the grid circuit of the 
latter is heavily damped by the resistor R.

of the video signal is applied at the grid 
c, the anode of Tr is directly connected to □ aThe grids of Tg and thus have apositive 

so that the other electrode volt- 
also raised. This is achieved by 

of 1500 V between earth and 
screen-grid power supplies.

FINAL POWER

of a commercial TV vision transmit­
peak) the transmitter delivers

of a
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J DCG 
5/5000 EG

of the 
by

| 
SXrl/

1-

o f

supply for 
final power

The anode circuit of 
coils Lj and a balanced 
shorting bridge.

avoid output power variations due to mains voltage f1uctuations, 
the supply units of 550 V and 800 V are electronically stabilized.

F ig.25. 5 
the tubes

the anode voltage

The modulator consists of three tubes QB 3.5/750 connected 
parallel. The anode circuit of the modulator tubes comprises, in 
addition to the resistor R 2• a correction network for the higher 
video frequencies. The d.c. level of the video signal is re-inserted 
in the grid circuit of the, modulator tubes by means of a clamping 
circuit. The video amplifier, which precedes the modulator, needs 
a voltage of 0.5 V peak-to-peak for obtaining the required modula­
tion dept h.

the final power amplifier is composed 
trcmsmission line section, tunable

the tubes QB 3/300 and those of 
a Scott circuit connected to the

Cross-neutralisation 
capacitors Cn.
To reduce hum, the filaments of 
the tubes QBL 5/3500 are fed from 
three-phase mains.

kV power 
in the

In the high-tension rectifier for theQBL 5/3500 tubes, three-phase 
half-wave rectification is applied by three tubes DCG 5/5000 EG 
(see Fig.25). The primaries of the mains transformer are normally 
connected in delta, but to reduce the output voltage for tuning 
purposes they can also be star-connected.



EXPERIMENTAL OUTPUT STAGE WITH TWO TUBES TBW 12/100

A short a n
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, anode circuit

the J 
form

f

The tubes 
push-pul 1

Simplified circuit diagram 

output stage with the tubes TBW

power stage.
i together

cathode 
circuit

C6 
=& 

S'

TBW 12/100

~h)- T

stage, 
triodes 

a continuous output
7 Mc/s. The frequency is variable

experimental power 
with two water-cooled 

of delivering

1

Fig.26 shows a 
are connected

ircuit diagram of

the experi- 

12/ 100 .

------- 1
V4*

simplified diagram of 
in grounded grid, and

description is given of 
operating in Band I and equipped 
TBW 12/100. This stage is capable 
power of 100 k W at a bandwidth of 
between 48 and 67 Mc/s.

Fig.27. Actual
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are

means

the anode circuit of the stage.Fig . 28 shows

t ransmission 
cat hode and 
bridges.

corona 

seals .

ca t hode
The 
match

anti-

the

B2 
and

Ph o t og 

ring. 

C = Le c h e r

resistor.
the load

s t o t he s upply, 
capacitively short-circuited

Fig.27 shows 
circuits are 
sections. Due 
trical length 
anode circuit

the driver is 
circuit. S i nee 
with

the worked-out circuit diagram, 
represented by tuned ba 

the relatively high input
the cathode circuit is 3X/4 : 

b e

raphof the anode circuit; G = perforated 
through which cooling air is blown 

lines. B 2 = shorting bridge.
Sx and Sg = cooling water 
the tubes respectively. CQ o

circuit.
a pp1i ed to a 
of the tubes

connect ed

The grid discs of the tubes are connected to a plate that is capa­
citively coupled to the chassis by means of mica.

t o 
of the cathode circuit 
is X/4. The load 
line to ma t ch the 

the anode circuits

capacit ively 
the f ilament s 

to earth, they

The cathode and anode 
lanced transmission line 

capacitance, the elec- 
t he 1 eng t h of the 

resistor can be shifted along the 
load to the output circuit. The 

bothbe tuned bymovable shorting

R - load o
hoses forK = cooler, 

resistance and

modulated signal from 
tapping of the cathode 
have an RF potential

the supply via RF chokes.

The RF chokes, connecting the filament terminal 
represented by X/4 transmission lines, 
at the ends.

a photograph of
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capaci-

(F
JH J
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the anode circuit.

a t 
given 
s i on s

£__
pn

220 Me/s

a n 
the

II

of a 
tube

_=^

tive earthing to 
which is connected
This plate 
flange by a

I
\

I kJ

is given 
with the 
operat ing

Fig. 29- Basic diagram of 

the 220 N'c/s oscillator.

i s 
y1i nd ei 
into

t ube 
removed.

which 
and

mi a

v ar i ed . 
by means o 
operated by 
and gear H. 
Cooli ng air 
hollow c 
divided 
the

ensures a 
contact with 

of the tube. The 
the anode circuit 

a large flange 
flange has been 

e d i men -

are 
line 
variable capacitor 
the anode.
cross-section 
oscillator.

inserted in a 
inner conductor of

connec- 
on this 
o f

Fig.30. Cross-section of

Below a short 
g rounded-gr id 
TBW 6/6000 or 
f requency o f \ 
Fig.29 shows 
this oscillator, 
is connected to a 
the anode circuit 
These ci rcui ts 
t ransmission 
p r ovided by 
the cat hode t o 
Fig.30 shows 
circuit of 
TBL 6/6000 
that

J I 
j J J T

a 
the 
i s

f o rms the 
the outer conductor 

med by the hollow cylin­
wit h a leng t h 

with

description 
oscillator 

1BL 6/6000. 
220 Me/ 
the

circuit, 
being for 
der B. The pi s t on pQ 
of X/4, which makes contact 
the inner conductor only, provides 
the tuning of the anode circuit. 
The X/4 transmission 1 i ne section, 

med by the piston and the 
transforms the lower 

an RF short-circuit 
end. By moving the 
resonant frequency 

is t here fore 
can be shifted 
guide rods F 

spind1e G

s .

basic circuit diagram of 
The grid seal of the tube 
metal plate that separates 
from the cathode circuit.

formed by tuned co-axial 
sections. Feedback is

connect ing

; blown through the 
r A. The plate K is 

two halves, so that 
can easily be inserted 

A normal grid 
tor, which is soldered 
plate and also consists 
semi-circular plates, 
reliable concentric 
the grid disc of the 
outer wa1IB of 
is provided with 

the t op. This 
sufficiently l<±rg< 
to ensure adequate 
earthing to the plate K. 

to the grid, 
is insulated from the 
disc of teflon.

of the anode 
The air-cooled 
hollow tub ing A 

the output

f or
cylinde r B . 
open end into 
at the upper 
p 1 unge r, the 
of the anode circuit 

The pi s t on 
the 
threaded

t h
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Fig . 31. 
lator

I

Pho tograph 
with the cathode

of thecomplete oscil- 
circuit lifted.
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ca t hode

frequency 
stabilizer

oscillator 
(doubler)
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camera
chain

cur ren t
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anode

volt age 
current

vestigial 
sideband 
filter

kW 
kW 
kW

600 tv
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are
o f

V
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SkWSOW

QQE 06/40 

amplifier

QQE 06/40 

tripler

14 x 

QE 06/50 

modulator

2x

QB 3/300

tripler

QB 3/300 

tripler

5W

%

2x
QB 3/300 

tripler

2x

QBL 4/800 

driver

2x 

QB 3/300 

driver

SOW

f2

f'/l8

SOW

f2/3

100W

f1

Fig.33. Block diagram

W e r t h e n

d . c . 
d . c . 
grid 
grid 
anode d.c.

4000 
1.25 
200

1000 Q
5

3.25 
1.75

65 %

of Stockholm.

2x *
QBWS/3S00 f 

final power 
amplifier

2x 
QBWS/3500 ~f^ 

final power 
amplifier

300W 

f2

f a 
e a d s

The car 
crystal oscillator, 
mitted signal. Afte 
triplers, the former 
the latter

A pho tog r a p h 
d ep i c t ed i n 
data

Tuning of the cathode 
plished by the j 
shifted by means 
The filament 1 
means of capacitors, 
provided by the capacitors

circuit is accom- 
piston p^ that can be 
; of a rack and pinion, 

are bypassed by 
feedback being 

and U .

the transmitter, 
of the various

i n
and de 1iver- 

of the

passes two
3/300 and

i np u t powe r 
output powe r 
anode dissipation 
e f f i ci ency

rier frequency of the 
gene rating a 

having been doubled, 
being equipped with one 

ith two tubes QB 3/300 in push-pull.

Cross - section of

of the oscillator is 
Fig.31. Typical electrical

Fig.33 shows a simplified block-diagram of 
eating the power levels and the frequencies

of a

cat hod e c i rc u i t (see Fig.32) 
sists of the tube M. the piston p, 
the hollow cylinder P and the plate K. 
The tubes M and N. which also carry the 
filament supply, are insulated from 
each other by a tube of teflon.

TV transmitter (installed 
(174 - 216 Mc/s), 
peak). The output power

The performance of the transmitter

vision transmitter is obtained 
frequency of l/18th of the 

the s ignal 
tube QB

A short description is given of 
Stockholm *)) operating in Band III 
ing an output power of 5 kW (sync, 
sound transmitter is 2.5 kW. 
based on the CCIR standards.

from a

------- 1%
F.M. exciter
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mer ,

The second circuit is 
and can be tuned

from 
modulator

balanced-to-unbalanced transfor- 
variable capacitor.

o
o

■WVYvWv^

WoOQ- 
ww

directly 
const ant 
s o that 

the modulator

coup - 
[ small 
needed

coup1ed t o 
these tubes

to vestigial side­
band filter

o— 
from 

driver
o——

s t age. 
t rans- 

the input circuit 
f the tubes being 

To shorten the 
used, with the

The driver stage, in which no frequency 
place, consists of a push-pull circuit 
(QBL 4/800), and delivers an output power

F ig. 3 4 s hows
The input and output circuit 
mission line sections, 
is approximately 3X/4, 
too large to allow the 
physical length of the 
aid of which the line

a simplified circuit diagram of the final power 
s are composed of tuned balanced 

The electrical length of 
the input capacitance 
use of a X/4 line section, 
line, a shunt capacitor 

also be tuned .

the grids of 
are 

by connecting a 
with the modulator voltage, 

voltage of

The output circuit is composed of two inductively coupled resonant 
circuits, the first of which is formed by a balanced transmission 
line section connected to the anodes of the output tubes. Tuning 
is achieved by means of a short-circuiting bridge that can be 
shifted along the line. Fine adjustment is provided by a short- 
circuited inductance, 
resonant circuit.

multiplication takes 
with two tubes4X500A 
of 600 Wa 11 s.

The driver is inductively coupled to the input circuit; the 
ling is adjustable to obtain optimum power conversion. Only a 
proportion of the power delivered by the driver stage is i 
for full driveof the tubes QBW 5/3500 (approx. 50 W); the remainder 
is consumed in the water-cooled resistor R (300 fl) in order to 
reduce the distortion due to absorption modulation by grid current. 
Moreover, by adding R, the load resistance of the modulator is 
decreased, thus improving the bandwidth of the modulator.
The anode of the modulator tube is d.c. 
the tubes QBW 5/3500. The filaments of 
earthed, which has been made possible 
voltage of -1100 V in series 
the grid bias is equal to the direct anode 
minus 1100 V (800 - 1100 = -300 V).

a short-circuiting bridge that 
Fine adjustment is provided by a 

variable coupling with the firstwhich has a

formed as a 
by a

Fig.34. Simplified circuit diagram of the final power
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Fig.35. 
for

I
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l
I
I

Si
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s1ig h tly
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I
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g C/1000 G

|I
o

s upply

The an od e 
from a three-phase fu 
DCG 5/5000 GB. Fig.35

s uppl y uni t t or

volt age o i 
three-phase I

resonant 
and

[ ~ J
<S6

220 V

Fig.36. Stabilised power 

the QBW 5/3500 tubes.

220 V

O.CA 800V

0.5 A

Slightly simplified diagram 
the anodes of the QBW 5/3500 tubes.

Neutral is ing 
t ively to the 
circuit.

the
111 - wav e 
shows

circuit, coupled capaci- 
inductively to the input

-ru
12nFl |

(5 kV) is 
r, equipped with six tubes 
simplified circuit diagram.

pe r f o r med by 
of the

BKX4

the screen grids of

of the 5 kV power



220 Mc/s OSCILLATOR WITH THE TBW 6/20

CONSTRUCT ION
The TBWoscillator. 6/20thecross-sect ionFig.37 shows a
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water

Cj^Cl

47*4

t

M 2577

220 Mc/s oscillatort heFig.37. Cross-section of

air 
♦

to load \¥

These
(T ). The d.c.

LEE
I

i!
Fl

aii' t water

-air 
a.

with the TBW 6/20.

o f

obtained from a 
f eedback, 

variations 
the circuit dia- 

rectification 
rectifying tubes 

volt age 
are

B

T 
ji

feedback air--L'
/ C2 J M / ■

1' \ apertures'\
■ u.ni|y ||H J

Below a description is given of a 220 Mc/s 
water-cooled transmitting triode TBW 6/20. 
the oscillator can deliver an 'output power

oscillator with the 
At an efficiency of 5 0%, 
of approximately 10 kW.

cathodes of the tubes 2, 4 and 6 have different poten- 
are provided with separate supply transformers, the 

of which are highly insulated from the primaries.

Since the 
tials, they 
s econd a r i e s

that 
are both 
g ram o f 
is applied, accom 
DCG 4/1000 G. The 
drop across five 
trolled by a 
can be adjusted by means of 
prevents the screen-grid current

The screen-grid voltage of the QBW 5/3500 tubes is 
stabilised supply unit. Stabilisation is achieved by d.c. 
so that mains voltage fluctuations and direct voltage 

reduced to a large extent. Fig.36 shows 
this power supply unit. Two-phase half-wave 

plished by two mercury-vapour 
output voltage is kept constant by the 

tubes QE 06/50 in parallel. These tubes are con- 
pentode amplifying tube (T4). The d.c. output voltage 

the potentiometer P. A fuse of 0.4 A 
from becoming excessive.

3:, 
1 11

r ~~
33
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f ig.38.

operates
circuits, 

additional

s t oppe r 
To

* outer 
of the 

which acts

o f 
i s

in a 
the

cylindrical cavity, 
coupled to 

c i r c u i t

Tuning of the cathode circuit and the stopper circuit 
plished by short-circuiting pistons. To insulate both 
terminals for d.c., the piston of the stopper circuit 
in two, both parts being capacitively coupled.

i s accom- 
f ilament 
split

as a st oppe r

grid separation circuit with tuned anode and cathode 
latter being adjustable. Feedback is provided by 

connection between the two tuned circuits.

photograph of the oscillator.

The anode circuit is formed by a cylindrical cavity, radially placed 
around the tube, the flat walls being coupled to the grid and the 
anode respectively. The cathode circuit consists of a co-axial 
transmission line section connected between the outer terminal 
the filament and the grid. The inner terminal of the filament 
decoupled for RF via another co-axial line, 
circuit.
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the oscillator.Fig.3 8 shows phot og rapha

PUSH-PULL AMPLIFIER WITH TWO TUBES TBW 6/20

49
grounded-grid and driven by twoareare

o f

The anode 
phase, 
current

the 
o f

Fig . 39. 

the TBL

The tubes are connected in 
tubes TBW 6/6000 in push-pull.

o f

Via another coupling loop 
through which cooling water 
of f .

(L2
i s

Simplified cross-section 
2/300 amplifier.

direct connection with 
the grid and the anode 
via the capacitors C2

The amplifier described here 
ments on the TBW 6/20 as a 
The results of these 
Data of the tube.

set-up 
are mounted

the t ub e s

was designed for carryingout measure- 
linear amplifier operating in Band III. 

measurements are given under the Technical

The mechanical set-up of the amplifying stage is shown in Fig.39. 
The tubes are mounted vertically in a closed cabinet. The grid 
discs of the tubes are directly connected to a horizontal shield 
that divides the cabinet in an upper and lower compartment, contain­
ing the cathode and the anode circuit respectively.

the anode cavity by 
the cathode circuit

I 
mf

ELECTRICAL DATA

supply voltage of the TBW 6/20 is obtained from a three- 
half-wave rectifier circuit and amounts to 4 kV . The anode 
and grid current of the oscillator tubes are 4.8 Aand0.9 A 

respectively. The grid leak resistor has a value of 67 Q.

Apart from the water cooling of the anode, air cooling is required 
for the meta1 -to-g1ass seals of the tube. The cooling air is sucked 
from the top of the inner filament connection of the tube and from 
the anode cavity. (In Fig.37 the air outlet cannot be seen.) The 
air flows through the apertures of the electrode connections, there­
by cooling the seals. Only a small quantity of air is required to 
keep the seal temperatures below their maximum permissible value, 
so that a small blower suffices.

The outer terminal of the filament has a 
the earthed outer wall of the oscillator;

capacitively connected to the circuit 
respect ively.

are
and Cg
The feedback power is taken inductively from 

of the coupling loop and applied to
a co-axial cable and the capacitor Cj.

), which consists of 
directed,

a metallic tube 
is taken
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PUSH-PULL AMPLIFIER WITH THE TUBES TBL 2/300 FOR BAND V

an

tuning cathode circuit

Vf

I i

section B-B -input coupling

TBL 2/300
tuning anode cavity

50

section A -A

O f

output 
bet ween

more
i s

output coupling

of a
At

are 
sections.

of X/4, is formed by 
the anodes that are 

. This bridge makes contact 
power from entering 
a s epa r a t i on 

cylindrical conductors are 
capacitively interconnected by

I I ! I
______ . >-short circuiting bridge 

I

sec t i on s
TBL 2/300. 

power of approx, 
i the 1 dB points.

coupled with the input and 
interconnected via a shielded

Neutralising is provided by two loops, 
output circuit respectively and 
balanced transmission line.

The construction of the cathode circuit is similar to 
anode circuit. Moreover, the inner and outer terminals of 
ment have been interconnected for RF by co-axial pipes, 
vely connected via another layer of teflon.

push-pull grounded-grid ampli- 
900 Mc/s this amplifier can 
310 W at a bandwidth of 
The required driving power

Fig.40. Two cross-sections of a push- 
pull amplifier with two tubes TBL 2/300 
operating in Band V.

Fig.40 shows two cross 
fier with the tubes 
deliver 
than 6 Me/s 
120 W.

resonant circuits 
transmission line 
t r ical leng t h 
surrounding 
bridge 
to prevent 
To provide 
t he

short-circuited cathode line in the upper compartment has been 
given an electrical length of 3X/4, which proved to be necessary 
in connection with the relatively large input capacitance of the 
tubes. To reduce the physical length of the line, the latter has 
been shortened by means of a variable capacitor, which is placed 
close toa voltage maximum and at the same time provides the tuning 
of the cathode circuit.

t hat of the 
the f i 1 a - 
capa c i t i-

formed by short-circuited balanced 
The anode circuit, which has an elec- 

a pair of cylindrical conductors 
short-circuited by a movable 

with the walls of the compartment 
the space below the shorting bridge, 

for d.c. between the anodes and the grids, 
composed of two co-axial pipes that 

an insulating layer of teflon.
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OSCILLATOR WITH THE TBL 2/300 OPERATING IN BAND V

o f a

t ransmi t t ing t o

TBL 2/300

cooling air

800I output
700

I (D -90 mm)
600

fl H (0.118 mm)500

coo 20 CO 60 80 100
cathode circuit
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V 1578

O f the TBL 2/300 oscillator
Vn 51

tube
usevery

are

I

The 
the 
d riving

v
resonan t

i s
i n

with
the

-66
Vf

the TBL 2/300 
for

, I
anode cavity^ |

I II

U hrTh J
h iccc>

achieved by a symmetrical loop, 
of the cav i t y.

TBL 6/20, 
is very sui table

The output coupling is 
partly formed by the upper wall

Fig.4 2. 
of the

IQOO 0 o F

120 ICO
*-H(mm)

The anode is directly connected to 
whilst the grid and the cathode 
ci rcui try.

so that the 
of Fig.41.

cylindrical conductors 
filament terminals via

i s app1i ed

built up co-axially, 
theco-axial circuit

feed back

Fig.41. Cross-section 

operating in Band V.

the input 
metal wall to which the 

The cathode circuit 
a balanced 
b r i dg e.

I

The anode circuit is formed by a co-axial transmission line section, 
which is tunable by means of a short-circuiting piston.

Fig.41 shows the cross-section 
the forced-air cooled

grounded-grid oscillator 
tube TBL 2/300. Similar

The tubes are mounted vertically in a closed cabinet, 
and output circuits being separated by a metal wall 
grids of the tubes are directly connected, 
the upper part of the cabinet consists of 
line section tuned by a short-circuiting 
length of this resonant circuit is 3^/4-

The anode circuit is composed 
able by a metal block, which 
can be shifted to and fro. 
quently the

i n 
transmission 

The electr ical

& 1000

| 900

which is
t he cav i t y and 

volume and conse- 
var ied.

In order to provide d.c. insulation between the anodes of the tubes 
and the grids, the former are capacitively connected to the cir­
cuitry.

of a resonant cavity, 
forms the rear wall of 

and fro. When doing so, the 
resonant frequency of the cavity is

the outer wall of the oscillator, 
capacitively coupled to the

Oscillation frequency 

oscillator of Fig.41 as 

a functionof the height of the 

anode cavity for two values of 
its diameter.

of the line are capacitively coupled to 
mutually insulated co-axial tubes. The 

symmetrically to a tapping on the line.
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Fig.43 
rack .

supply

o f

o fCooling air is 
f r om which the 
the anode 
air.

which mainly det 
continuously. It is.

applied via a dome at the top of the 
air is blown through the radiator of the 

cavity, and finally escapes through apertures

possible 
mounting parts 

cavity is increased or 
resonant frequency of the anode 
(H) for two different values

The anode cavity, which mainly determines the oscillator frequency, 
cannot be tuned continuously. It is, however, possible to change 
the resonant frequency by using additional mounting parts in such 
a way that the volume of the cavity is increased or decreased. 
Fig.42 represents the resonant frequency of the anode cavity as a 
function of its height (H) for two different values of the dia- 

(D) .
a photograph of the oscillator

oscillator , 
tube into 
into open
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DESCRIPTIONS OF TRANSMITTING TUBES

The classifiedb e i n twocan

a
versions o r same .

b ecan
tubeo r

concerns
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the

are
oper -e.g.

TYPES

531
M 2214

guarantees

typical all-glass

e

are 
b e

o w e r 
have

e x -

in -
o r 

be
may 

s o ,

Fig.44. 

transmitting tube.

I n 
tubes

s upp1i ed 
appi ies

tubes described below

Proper 
o n 
manufact 
whilst

the 
the

functioning 
ly if accessories 

urer. In general 
for tubes with 

insulating pedestal

t o 
cooling it

transmit t ing 
name 1y: 
tubes 
t ub es 

o f

I n

forced cooling (internal anode); 
(external anode). 

with the exception of 
and of 

the whole envelope 
forced cooling are 

s have both an 
electrical properties

a
modulated 1 
t ransmit ting 
been omi 11 ed .

a spec imen 
tube t ype. 
system is 

the 
the anode 

o f 
envelope 

of the bulb.
a long 

along the 
which is impor­

tant in view of high anod 
voltages.

ransmitting tubes can be guaranteed 
app r ov ed by th 
sockets,

e
clips etc., 

particularly

F ig . 44 shows 
o f an all -glass 
The electrode 

ted vertically on 
excep t f o r 

only connection 
with

the low-power 
the so-calied 

of the t ub e is 
either cooled by 

air-cooled 
of these

without
with forced cooling 
the first group,

are directly heated 
, i . e . 
with
o f t hese t ype 

version ;
nearly

to the gen- 
such as f ila­
st a t ic cha rac- 
(mutual con- 

amplification 
capac i tances , 
current charac-

g roups,
(1)
(2)

All t ub e s 
double tetrode QQE 06/40, 
all-glass" construction, 

made of glass. The types i 
forced air or water. Most 
and a water-cooled 

are qui te •

concern 
t ransmit ters 
interest , 
pected to 
c 1 ud ed , s o t hat

ting conditions of anode- 
high - p 

[ tubes

THE ALL-GLASS

addition 
eral data, 
men t data , 
teristics , 
ductance , 
f actor , 
constant 
teristics etc.) and cooling 
characteristics, only data 

ing operation in TV 
that are of

of the t
have been

this 
for ced

and water jackets.

moun 
base, 
t he • 
which 
i s a t the top 
This 
insulating path 
e nve1 ope,

the
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Cgi
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Data of the
QB 3.5/750.

Except for 
are made o f

transmitting tubes QB 3/200. 
given below.

,_ W I Will’ "iiiysi

—w
OH

Below descriptions are given 
of the tetrode types QEL 1/150 . 
QBL 4/800, QBL 5/3500 and 
QBW 5/3500 and of the triodes 
TBL 2/300, TBL 6/6000. 
TBW 6/6000, TBL6/20. TBW6/20, 
TBL 12/100 and TBW 12/100.

I fl ‘ .’I

leads could
between and the

ill
I

all-glass tubes 
heat radiation.

to a horizontal screen that minimizes 
anode und the connections of the 
the latter being sealed through the 

prevents heat radiation of the anode

r idge s t hat 
of the glass

all-glass tetrode
QB 5/1750

Bill
I ■

JW®
<Sl ll'ili®

Ill

The base is made of powder glass, so that the electrode 
be kept very short. Consequently the capacitances 
inductances of the leads are very small.

types the anode is 
of red uc i ng

provided with ring-shaped 
the temperature gradient

the type QB 3/200, the anodes of the 
graphite, which ensuresa very effective

With s ome 
have the purpose 
bulb.

Fig.45. Cut away view of a typi­

cal forced-air cooled transmitting

The anodeof both the forced- 
air and water-cooled types 
is part of the tube envelope 
(external anode, see Fig.45). 
The anodes of the tubes to be 
cooled by forced air are 
provided with a radiator.

The screen grid is connected 
the capacitances between the 
control grid and the filament, 
base. The screen, moreover, 
from reaching the base.
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Indirectly heated double tetrode QQE 06/40

i s
t o
output po we r con -

06/40

po we r

91

BB-----

91'

6L3J5

Fig . 46. (left) Pho t og
Li

between

reduces

a 55

seriesi nbe o rsystems can

most

The heaters of both 
in parallel.

used
I n

a t 
tube

Typ ica 1 
and the

------ 92
-----a'

1

r a p h

WIL...
of the QQE 06/40.

circuited either

an
500 Mc/s.

S econd ary 
which cause a 
and t he anode.

The QQE 06/40 
frequencies up 
can de liver an 
d i t i on s .

Fig.47. (right) 
through the QQ E

cross-section
beam plates).

number 5894. 
the 829 B, 

the 
inductances and capaci-

coo1 the 
flow under

t is necessary to 
low-velocity air

Horizontal
06/40. (B

' heated double tetrode for use 
frequencies up to 250 Mc/s the 
85 W under classic telegraphy

The QQE 
multiplier 
can be used as 
of the vision 

o f

At frequencies higher than 150 Mc/s 
tube envelope and the anode seals by 
normal operating conditions.

indirectly
At 1 
o f

a horizontal screen, which is con- 
the capacitance between the anode

In the lower part of the tube, 
nected to the cathode, 
and the base connections.

can be 
and mod ula t o r.

grid mod u1 a t ed
transmitter,

100 W at 220 Mc/s

emission from the anode is prevented by beam plates, 
fairly large space charge between the screen-grid

as oscillator, amplifier, frequency 
small (local) TV transmitters the tube 
class-C amplifier in the final stage 

as such delivering a sync peak output 
(two systems in push-pull) .

The American designation of the QQE 06/40 is the type 
The tube can be considered as a modern successor to 
which in most cases can be fully replaced by the QQE 06/40, 

important differences referring to 
t ances.

features 
small

struct ion o f
cross-section o f the tube, 
and the screen-grid in 
connection between 
the screen-grids are

of the QQE 06/40 are its low operating voltages 
inductances of its electrode connections. The con- 

the electrode system can be seen in Fig.47 showing a 
The two tetrode systems have the cathode 

common. As a result, the inductances of the 
the cathodes of both sections and that between 
reduced to a minimum.



TECHNICAL DATA

Cathode: ox ide coat ed, indirectly hea t ed
V12.6
A

CAPAC ITA NCES
Per system

In push pull

b max .

TYPICAL CHARACTERISTICS
f ac tor be tween and

mA/Vper a

ELECTR ODE ARRANGEMENT, ELECTRODE C0NNECTI ONS A N D MAX I MUM DIMENSIONS
( i n ra m )

a'a

/c
5°

60o2■gT

■f
Itsffcf

Fig.48 .

Clips 40623

POSIT I ONMOUNT I NG

downVert ical o r
horizontal planein one

MAXIMUM TEMPERATURE
200max .

56 180Bottom max .

60WE IG HTNET g

155WE IGHT gSHIPPING

b capacitance .

■a't

Amp1i f i ca t i on
Mutual conductance

Bulb and anode seals 
pin seals

Base
Sock e t

91

6.3
1.8

5- (1+7)

0.085
2.1
6.7

0.035

3 . 2
10.5

8 . 2
4 . 5

pF 
pF 
PF 
pF 
pF 
pF

k,s
O 4

zzua'

91
30

g2,g2'-
g1-

Sep tar
40202

*|
2*

0.9
1-7

E 
m i9«e

g2 
system (I

t max 46

c ag

C D

Heater
Heat er
Pins

with base
Hor j zon t a 1

voltage 
current

neut r a 1 i z i ng

92,92%

°C
°C

mA)
g2gl

in

EdE

up 
with anode pins

C a

c’1 agl
Co 
Ci 
C n

J 7o
°* |, max49

vf

b



H.F. push-pul1)i n
max .

LI MIT I NG VALUES
max.
max .
max .
max .
max .
max .
max .
max .

kQ50max .

V100max .

OPERAT I NG CONDIT IONS

=

V

=

%

H.F.
two
LIMTING VALUES ( f = 250 Me / s)max .

max .
max .
max .=
max .

Vmax .
max .
max .
max .

mAmax .

max .
57max .

100 Vmax .

choke .mod u 1 a t ion via a
For
Per
Pe r

Voltage between cathode 
and heater

system 
tube

600 
2x45 
2x14 
2x92

50
25

V
W

W
W
W

W 
w
V

V 
w w

kQ3) 
k04)

300 
2x3.5 
2x2.3

175
2x5

250 
4.25 

2x17.5
85
71

750
2x60
2x20

2x110
300

2x3 . 5
175
2x5

Me/s
V
V
V 
mA 
mA 
mA

W 
mA

mA
V
W
V 
mA

250 
750 
-80 
250 

2x80 
2x1 . 5

17

CLASS C TELEGRAPHY 
(f =

Control-grid bias
Control-grid current
Resistance between control 

grid and cathode

systems in push-pull.

voltage 
input power 
d issipat ion 
current

voltage 
input power 
dis si pa t ion 
cur rent

volt age 
Screen-grid dissipation 
Control-grid bias 
Control-grid current 
Resistance between control 

grid and cathode 
Voltage between cathode and 

hea ter

Anod e
Output power
E f f ic i enc y

Anode 
Anod e 
Anod e 
Anode 
Screen-grid voltage 
Screen-grid dissipation

Anod e 
Anod e 
Anode 
Anod e 
Screen-grid

s y s t ems 
Me / s )

CLASS C ANODE AND SCREEN GRID MODULATION (calculated values) 
continuous service.

modulation

Vglgl 
wg2 
Wa 
Wo 
V

me t hods

Va
W- i a
W a
L 
vg2 
%2 
w o 

-v9 
gi 

*gl

Va 
Wia w a
Ia
vg2 
Wg2 
vgi 
*91

b
2)

vkf

vkf

Rgi

F r equency
Anode voltage 
Control-grid bias 
Screen-grid voltage 
Anode current 
Control-grid current 
Screen-grid current 
Alternating grid voltage 

(peak-to-peak value)
Screen grid dissipation 

diss i pa t i on

Screen-grid 
all other

b
2)
3 )
4)

R iR91
Rgi

fv a

v91vg2 
Ja 

igi xg2

(2
250



(f = 250 Mc/s)max .

z
z

z

Z

Z

i ntwo systems

220 Mc/s)
max .
max .
max .
max .
max .
max .
max .

z max .

(two systems in push-pull)
170z

z

An od e

58
)

x> continuously but only during thenot occur s y n -

resistorlossesCircuit

Dr iv ing powe r, 
Output power,

sync 
sync 
b 1 ack

sync 
black

71
90
45

b 
b 
b

124
238
148
60
21
16
4

10
100
56

Mc/s
Me/ s
V
V
V
V
V

220
6 

600 
200 
-35 
-50 
-70

600 
250 
-80 

2x75
18 

2x1.6 
130 
4 . 5 

2x4 5 
2x13

64

V
V
V 
mA 
mA 
mA
V
W 
w 
w w
%
V 
w

The values may 
chronisation

and

values

2 )

750
300
175 

2x120 
2x75 

2x22.5
2x6 
2x8

V
V
V 
mA1 ) 
W 
W 
w 
mA1)

GRID MODULATED H.F. 
(negative modulation, positive 
push-pull) (calculated values)

wigi 
Wo

f
B
V a
V92
V91

V a

£ Vglp 
Wg2 
W.ia
W a 
*'o

Va

■v’fgi

Wia
Wa
W „I9
gi

F requency
Bandwidth (-3dB)
Anode volt age
Screen-grid voltage
Control-grid voltage sync 

b 1 ack 
white

Alternating grid voltage 
(peak-to-peak value) 
cur ren t, sync 

bl ack
Screen-grid current.

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Anode input power 
Anode dissipation sync 
Screen-grid dissipation 
Control-grid current

CLASS C AMPLIFIER FOR TV SERVICE 
synchronisation,

Anode voltage
Screen-grid voltage 
Control-grid bias 
Anode current
Screen-grid current 
Contro1jgrid current 
Control-grid peak voltage 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
Efficiency

(modulation depth 100%) 
Screen grid peak voltage 
Modulation power

V 
mA 
mA 
mA 
mA 
mA 
mA 
W 2 
w 
w

pulses.
losses

V

Wg2" 
mod

Ig2

vgigip 
Ja

included .

OPERATING CONDITIONS

LIMITING VALUES

OPERATING CONDITIONS

in damping

( f = max.

sync 
black

Control-grid current.



H.F. t wo

V A LUESLIMITING
Vmax .

max .
max .
max .
max .

Wmax .
max .
max .

kO50max .

V100max .

OPERAT I NG COND IT IONS
f

-

=

w
%=

59

750
2x60
2x20

2x110
300

V
W
W
w w

50/150
500
-150
250

2x60
2x3
10

360 
2x0.6

2 .5 
2x30 
2x20

20
33

50/150
400
-150
250

2x73
2x2.5

16

2x3 .5
175
2x5

75/225
400
-150
250

2x65
2x1.5

20

360 
2x0.5 

4 
2x29 
2x20

18 
31

360 
2x0.3 

5 
2x26 
2x20 

12 
23

Mc/s
V
V
V 
mA 
mA 
mA

V 
mA

W
W 
mA
V

Anode 
An ode 
Anode 
Anod e 
Screen-grid

Vglgl' 
Wigl 
%2 
W. i aW a
W o
V

F requency
Anode volt age 
Control-grid bias 
Screen-grid voltage 
Anode cur rent 
Control-grid current 
Screen-grid current 
Alternating grid voltage 

(peak-to-peak value) 
Dr iv ing powe r 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Ou t pu t power 
E f f i c i ency

V a 
vgi

R i gi

vkf

volt age 
input power 
diss ipa t i on 
current

volt age
Screen-grid dissipation
Control-grid bias
Control-grid current
Resistance between control-grid 

and cathode
Voltage between cathode 

and heater

CLASS C TRIPLER, two systems in push-pull 
( f = max. 25 0 Mc/s)

Va 
Wia 
Wa

V
%2 
■>;

g1
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All-glass transmitting tetrode QB 3/200

aJ J

theto

TECHNICAL DATA (tentative)
directly hea t edthoriated tungsten,Filament:

CAPAC ITANCES

TYPICAL CHARACTERISTICS

5and
mA/V4

DI MENS IONSELECTRODEARRANGEMENT .ELECTRODE

61
, 25,4

a

g2-

52°±5° Fig.53.ff

nun 
max 50

40202
40624

t o
i s

types, 
moly b -

2.1
8

0.08

6
3.5

V
A

PF
pF
PF

Socket 
Clip

*2 
mA)

equivalent 
4-56 A.

110 W

£
I

$
ar

■ max 54 r-.
An

Amplification factor
Mutual conductance (I a

CONNECTIONS AND MAXIMUM 
(in mm)

between
= 125

Filament voltage
Filament current

Ca 

c’1 agl

gl

the other-glass 
provided with a

vf
If

The QB 3/200 is a directly heated 
glass transmitting tube foruse as power 
amplifier and frequency multiplier at 
frequencies up to 250 Mc/s. At frequen­
cies up to 220 Mc/s it can deliver an 
output power of 110 W under class C 
telegraphy conditions.
In con t ras t 
the QB 3/200 
denum anode.

« 2220

The tube is a near 
American type number

Mg2gf

Fig.52. Photograph of the QB 3/200.



MOUNT I NG POSIT I ON
Vert ica1

MAX I MU M TEMPERATURES
max .
max .

85NET WEIG HT 9
800SHIPPING WEIGHT 9

H.F. CLASS C TELEGRAPHY
LIMITING VALUES

max .
max .
max .. =
max .
max .=
max .
max .s

max .

( f = 220 Mc/s)OPERAT ING COND IT IONS

1 90 V

H.F. CLASS C ANODE AND SCREEN GRID MODULATION
VALUESLIMITING

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

62 max .

volt age 
current

225
225

2500
400
500
120
45
10
5

10
8.75
175
65

110
63

1500
250
85

117
35
20

3000
150
350
65

400
10

500
5

V
V
V 
mA 
mA 
mA

Bulb
Sea 1 s

V
V
V
mA
W
W
W

V 
mA 
W 
W
V 
w
V 
w

w 
w 
w 
w 
w 
%

with base

Anode 
Anod e 
Anode input power 
Anode dissipation 
Screen-grid voltage 
Screen-grid dissipation
Control grid bias 
Control grid dissipation

°C
°C

Vglp
Wi91
W92
W- i a
Wa
W o
V

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Anide dissipation 
Screen-grid dissipation 
Control-grid dissipation

vgi

Wa
%2
%1

Va 
*a 
Wia 
Wa 
vg2

vgi 
w i91

Va
V92
V91

*92
xgi

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating-grid voltage 

(peak value)
Dr iv i ng powe r 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
Ef f iciency

up or d own



(f = 220 Mc/s)

150

100

)7A
0O6A

OfiAA50

o

O,1A

,05A
-50

)A

-100

63

n
21

Fig.54.

■■■■

•;

OA jit - -

-^«|0,05A

t4A r 
rtEE
2L

7

-200L 
0

185
6.7
120

45
75
63

250
60

~£A

200
*91
(V)

1500
250 
-85

80
27
12

V
V
V 
mA 
mA 
mA

QB 3/200 »-$-W

V 
W 
w 
w 
w 
%

V 
w

—-001A - 

nW-

±tt-
•Oft3A-

1 
SB**™

current
cur ren t

volt age 
va1ue) 
d i ss ipat ion

w I ■: K

Modulation depth 100%
Alternating screen-grid voltage 

(peak value)
Modulation power

i-750 —

V
7W

VglP 
wg2 
Wia 
W a W o
V

Anode volt age 
Screen-grid voltage 
Control-grid bias 
An ode current 
Screen-grid 
Control-grid 
Alternat ing-grid 

(peak 
Sc reen-grid 
Anode input power 
Anode dissipation 
Output power 
Effie i ency

Vg2p
Wmod

Ji
0.1AA_

-JJ0.02A

-LJ -agA

----------- la

Ki
Vg2=250V

I I I | I I I

V a

72
71

3Va(kV)

of the QB 3/200.

OPERATING CONDITIONS

- Jy -- w=z:
------ *-QD 9 A

Constant-current characteristics



All-glass transmitting tetrode QB 3/300

be u sedcan as

po we r
t r an smitters

When

t o

Fig.5 5. Pho t og the QB 3/300.

TECHNICAL DATA
: thoriated tungsten, directly heatedFi1 ament

V
A

CAPAC ITANCES

TYPICAL CHARACTERISTICS
and 91

mA/V

ARRANGEMENT, ELECTRODE CONNECTIONS AND MAXIMUM DIMENSIONSE LECTRODE

( i n

Socket 40211/01
40624Clip

64 q2a

30g2
gi 30

g2
Fig.56.

thisconditions purpose are o n

o f

Fi 1 amen t
F ilament

5
6.5

3 .5
10.8 
0.05

pF
pF
pF

6 . 2
2. 2

ai r 
In

+1
8

I 2225

r aph

volt age 
current

o f

request..

The American type designation of the QB 3/300 
is 6155.

availablefor

Ca

ag 1

JI

^g2gl

vf
If

The QB 3/300 can be used as amp]i f y ing 
tube at frequencies up to 200 Mc/s. At 
frequencies up to 120 Mc/s ful] ratings 
may be applied whereas at these frequencies 
it can deliver an output power of 375 W 
under class C telegraphy conditions.Apart 
from being suitable as driver,the QB 3/300 
can also be used in the final power stage 
of TV vision transmitters J .

the tube is used at or near its max- 
atings at frequencies above 50 Mc/s, 

be

m m )
max 62

Operating

Amplification factor between g2 
Mutual conductance (I = 40 mA)

imum r
it will be necessary to direct a low- 
velocity air flow on the anode seal and 
the base. In order to prevent overheating 

the screen-grid pins by RF currents.it 
is recommended that both screen-grid ter­
minals be connected to the circuitry.

<Ia

currents.it


F

POSIT I ONMOUNT I NG
Vertical with base downup or

MAXIMUM TEMPERATURES
max .
max .
max .

120 gNET WE IG HT

850 gSHIPPING WE IGHT

H.F. CLASS C TELEGRAPHY
(f = 120 Mc/s)LIMITING VALUES max .

Vmax .
max .=
max .

bmax .=
max .=
max .=
max .
max .

f = 170 Mc/smax .
max .
max .=

f 200 Mc/smax .
max .z

max .

(f 120 Mc/s)<OPERAT ING COND IT IONS

z

65

850temperature -Anode red hot.

Anode
Anode

Anode
Anode

350
220
180

300
2

2500
350
-150
200
40
9

2000
350 
-100
200
50
9

260
2.4

17.5 
400 
125 
275
69

3000
225
625
125
400
20

500
15

2500
560

2200
435

225 V
1.7 W
5.6 W
165 W
55 W

110 W
67 %

V 
w

V 
w

330
3

14 
500 
125 
375
75

1500 V
350 V
-150 V
110 mA
56 mA
8 mA

mA
W
W
V 
w
V 
mA

volt ag e 
input power

voltage 
input power

= 3000
350
-150
167
30

6.5

°C
°C
°C

Va 
la 
W.la
Wa

%2 
’vgi
*91

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
A11ernating-grid voltage 

(peak value) 
Driving power 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
E f f ic iency

Va
Vg2 = 
% 1 ’ 
*a = 
Xg2 = 

=

Vglp -
Wigl ' 

= 10.5 
500 
125 
375 
75

°C.

%2 
Wia 
Wa 
Wo
V

Anode volt age
Anode cur ren t
Anode input power
Anode dissipation
Screen-grid voltage
Screen-grid dissipation
Control-grid bias
Control-grid current

Bulb
Anode seal
Pin seals

b

Va 
ba

Va
Wia



H.F. CLASS C ANODE AND SCREEN-GRID MODULATION
LIMITING V A LUES 120 Mc/s)

max .=
max .
max .

max .
max .
max .=

f = 170 Mc/smax .
max .=
max .

f Mc/s200max .
max .=
max .

f < 120 Mc/s)(

66

Anode
Anode

Anode
Anod e

volt ag e 
current

voltage 
input power

2500
350
-210
152
30

4 . 5

300
190

max .
max .

2000
350
-220
150
33
5

390
2

11.5
300
75

225
75

300
150

1500
300
-150
160
33
10

250
2 .5
10

240
83

157
65

225
120

2100
375

1800
290

2500
200
415
83

400
20

500
15

V
W

V
W

V 
w

V
V
V 
mA 
mA 
mA

V 
mA
W
W
V
w
V 
mA

V 
W 
W 
W 
W
W 
%

voltage
vg2P = 
"mod =

380 
1.7 

= 10.5 
380 
80 

300 
79

Va
V92 
vgi 
Ja
Ig2 
Jgi

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating-grid voltage 

(peak va1ue)
Driving powe r 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output powe r
E f f ic i enc y

Va
Ja
W-i a
Wa
vg2

vgi 
*gl

Va
w.i a

Va
W- la

Modulation depth 100% 
Alternating screen-grid 

(peak v a 1ue)
Modulation power

vgip ’
=

Wg2
Wia
Wa
Wo
V

Anode voltage
Anode current
Anode input power
Anode dissipation 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid current

OPERATING CONDITIONS

(f = max.
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All-glass transmitting tetrode QB 3.5/750

Like

to

numbe r of the

Fig.59 . the QB 3.5/750.
TECHNICAL DATA

F ilament thoriated tungsten. directly heated
V=
A

CAPACITANCES

TYPICAL CHARACTERISTICS

and

ELECTRODE CONNECTIONS AND MAXIMUM DIMENSIONSELECTRODE ARRANGEMENT,

68
a

ft
g2-

-g1
4,75-

max 62 Fig.60.ff
■ 2224

b 6 9.See note pageo n

Filamen t
Filamen t

voltage 
current

5
14 . 1

4 .5
12.7
0. 12

PF
PF
PF

Socke t 
Clip

5 . 1
4 m A/V

<o
+1

^2^

32
e-

Amplification factor between gg 
= 100 mA)

40211/01
40624

s <>a ,

Ca

c’1
Cagl

(in mm) 
max 87 

90

gl ^g2gl

3(rf
4- 

30° .

screen 
it is 
grid terminals 
circuitry.
The American type 
QB 3.5/750 is 6156.

Photograph of

vf
If

!).

In order to keep the temperatures 
below the maximum permissible values 
the anode seal and the base should 
be cooled by a low-velocity 
flow

anode seal 
cooled by a low-velocity air 
. To prevent overheating of the

-grid pins by RF currents, 
recommended that both screen- 

be connected to the

The power amplifying tube QB 3.5/750 
is capable of delivering an output 
power of 1 kW under class C tele­
graphy conditions at 75 Mc/s. Up to 
this frequency full ratings may be 
app1i ed.

the QB 3/300, the QB 3.5/750 
can be used in the output stage of 
TV transmitters

Mutual condactance (IQ



MOUNT I NG POSIT I ON
Vertical with base d ownup or

TEMPERATURESMAXIMUM
max .

sea 1 max ,
Pin max .

185 gWEIGHTN ET

910 gSHIPPING WEIGHT:

H.F. CLASS C TELEGRAPHY
f = 75 Mc/smax .

Vmax .
Wmax .
Won max .

max .
max . wmax .
max .
max .s

f 100 Mc/smax .
Vmax .
Wmax .

f 120 Mc/smax .
Anode 2500max .
Anode 750max .

(f = 75 Mc/s)OPERAT ING COND IT IONS
3000 V4000

V
V

10

V220V 303 265
W2 .5
W
w
w=
w

6977 %77

thisforcondi tions are reques t .o nOperating pu rpo se

thekeep na^i nun permit tedI n t o
b e directed the1 o air must ontoa

thethe bottomseal

Anode
Anode

voltage 
input power

350
220
180

500 
-22 5 
312
45
9

1035
235
800

500 
-180 
345 
60

2.4
30

4000
1250

3300
1000

2500
500
-150
300
60
9

250
350
600
35

500
20

750
175
575

1.8
30

V
W

mA 
mA 
mA

Bulb
Anode

seals

V 
mA

mA
V

voltage 
input power

available

the
anode

and

belowtemperatures
f low

= 1248 
248 

= 1000 
80

values
envelope.

°C
°C
°C

2)

w-velocity
o f

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating-grid voltage 

(peak value)
Driving power 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
Ef f iciency

%2 
Wia 
w a
Wo
V

gip = 
Wigl = 

= 22.5

Va = 
Vg2 = 

h1 • 
hi

Anode voltage
Anode input power 
Anode dissipati 
Anode current 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid current

Va 
ffia

order

Va
*ia

Va 
W.ia
Wa 
!a 
vg2 
%2 

’l91

2>



H.F.

(f =V ALUES 75 Me/s)max .
max .
max .
max .
max .
max .
max .
max .
max .

f 100 Mc/smax .
max .
max .z

f 120 Mc/s
max .
max .

(f = 75 Mc/s)

z

z

z

%75.5

z

70

Anode
Anode

Anode
Anode

voltage 
input power

3000
400

-310
225
30
9

400
3.3
12 

675 
165 
510

350
344

2600
660

2000
500

2500
400

-200
200
30
9

3200
825
165
275
600
35

500
20

280
2.3
12 

500 
125 
375
75

350
256

V 
W 
W 
W
W 
W

V
W

V 
W

V 
w

V
V
V 
mA 
mA 
mA

V w w 
mA 
V 
W 
V 
mA

Va
Wia

voltage 
input power

voltage

Vglp 
*igl 
wg2 
Wia 
Wa 
Wo 
V

Vg2p
Wmod

Va
W ■i a

Va
V92
V91

Jg2
Jgi

Va 
»ia 
*a

%2
- g2 
vgi 
xgi

CLASS C ANODE AND SCREEN-GRID MODULATION
LIMITING

Modulation depth 100% 
Alternating screen-grid 

(peak value)
Modulation power

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating-grid voltage 

(peak value)
Dr i v i ng powe r 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
E f f ic iency

OPERATING CONDITIONS

= max .

Anode voltage
Anode input power 
Anode dissipation 
Anode current 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid current
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All-glass transmitting tetrode QB 5/1750

t o

TECHNICAL DATA

Fi1 amen t:

CAPACITANCES

M2229

Photograph of the QB 5/1750.Fig . 64.
TYPICAL CHARACTERISTICS

and 91
9.5

mA/V= 120 mA) 7

DIMENSIONSARRANGEMENT.ELECTRODE
m tn )

72
a 'a

<72
9^

Fxg.65.

request .Operating for are o npurpose

Filament 
Fi J ament

40216
40625

10 V
9.9 A

Socke t
Clip

8 .3 pF
24 pF

0.25 pF

Mg2gl
S

screen 
it is 
both

ELECTRODE CONNECTIONS AND MAXIMUM
( i n

output 
) .

+1
& w—.

sh1-
■ J7JO

available

parts .
the

an 
d e r cl 

The

this

pu t po we r 
tel egraphy 
can also be used in 
stage of TV transmitters

60 Mc/s 
ou t - 

ass C 
tube

Ca 
C91 
^agl

To prevent the anode sea] and. the 
base from becoming too hot,a low- 
velocity air flow may be directed 
towards these parts. To prevent 
overheating of the screen-grid 
pins by RF currents, it is recom­
mended to connect both screen­
grid terminals to the circuitry.

vf 
If

thoriated tungsten, 
directly heated

volt age
current

condi tions

max 118

rhr

Amplification factor between gg 
(Ia = 120 mA)

Mutual conductance (Iq

g2

92

As a power amplifier at 
the QB 5/1750 can deliver 

o f 1760 W un 
ccndi t i on s . 

be used the
1



MOUNT I NG POS IT ION
Vertical with base downup

TEMPERATURESMAXIMUM
max .
max .
max .

375N ET WEIG HT g
kg1 .35SHIPPING WEIG HT

H.F. CLASS C TELEGRAPHY
(f = 75 Mc/s)LIMITING VALUES max .

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

f Mc/s110max.
max .
max .

OPER AT I NG CONDIT IONS
f

mA

350
1400

W

W
%

Mc/s)75LIMITING VALUES (f = max . 73
max .
max .
max .
max .
max .
max .
max .
max .

seal 
seals

250
220
180

440
80
35

340
2200

8
52.5
440

1760
80

60 
5 

700 
-200 
440
75
25

600
-200
450
90
39

60
4

60
4

700
-200
450

340
1800
8.5

59.5
390

1410
78

85
27

5
2250
500
450
700
65

500
25

4 . 5
1800

4
1600
330
400
700
50

500
25

18
500
900
64

30
10

W
W

mA
mA

V
W

110 
4 

600 
-200 
350

Bulb
Anode
Pin

Mc/s 
kV 
V
V

kV
W
W 
mA
V
W
V
w

kV 
w

kV 
w 
w 
mA 
V 
W 
V 
W

voltage 
input power 
dissipation 
current

Frequenc y
An ode volt age 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating grid voltage 

(peak value)
Anode input power 
Driving powe r 
Screen-grid dissipation 
Anode dissipation 
Ou t pu t powe r 
Ef ficiency

volt age 
input power 
dissipati on 
cur ren t

Anod e 
Anode 
Anode 
Anode 
Screen-igrid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid dissipation

350
1800

14
54

390
1410

78

48
440 

= 1760 
= 80

60 
5 

600 
= -200

°C
°C
°C

Wia 
Wi91 = 
Wg2 
Wa 
W o 
T)

V« 
Wia 
W a 
la 
vg2 
W „ 

-vg vgi 
wgl

Anode voltage
Anode input power

Anode 
Anode 
Anod e 
Anod e 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid dissipation

Va
V92 
vgi

xgi

H.F. CLASS C ANODE AND SCREEN-GRID MODULATION 
(Screen-grid modulation via a choke of 2 H)

Va
Wia

Vglp = 
= 2200

12

V a
Wia 
Wa 
L 
vg2 
Wg2 

-vgi 
wgi



=

OPERATING CONDITIONS ( f < 6 0 Me/s)

340 V

w760

1A

300\

__:: i

200\ \0,2A

\0,1A

iooI

: : Hi?0
::::::

-1001
Iiiiiiiii 300\

to W 44
-200\

:•200 34i Va(kV) 52 30 1

124
100\

1A

74 0,5A0

\0A-100 ....

Bi ■

—200\

C Va(kV)21 50

ii

ni

iiii ii::
'^ii'

i-~

31i

fl

4

Modulation depth 100% 
Modulation power

±0,8 A
±0.6 A

0.4A

415
380

80
20

1520
7.5

48
320

1200
79

4
600 

-240

kV
V
V

Fig.67 .

grid

SOOp-TT-

M ii: 
400 —

7a=
54

500
Vgi 
(V)

400

V 
mA 
mA 
mA 
W 
W 
W 
W 
W 
%

eEi4e o f

1 t age

3

HE:

i==

vg2= 600V E;:

~n~n~ TiTi

i^-sE jf®*

ii;Li^
III

i-r

voltage

7 R 51146

il

~I92=C±

IHiHi

volt age

FWBHffh

_________ ________________ M

j |{ j I ! I \QB 5/1750 13-7-'54

Q>'

ts

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Alternating screen-grid 

(peak value) 
Alternating control-grid 

(peak value) 
Anode current 
Screen-grid current 
Control-grid current 
Anode input power 
Dr iv ing powe r 
Screen-grid dissipation 
Anode dissipation 
Output power 
Ef f iciency

ms 
la =C 

Tfffl l^2= 6001/

ilBiilg

Va 
%2 
V91

Vglp 
x a 
±2
T91
Wia

%2
Wa
*o
V

IF
MI

li

ll

•Hi

-

,,tr±:±

"±E±g

Einzonu• ■____ i_i____ * ■ ■

Fig.66.
tiCS (Igl 
a screen-grid

Vg2p

Wmod

a sc reen-

Constant-current characteris- 

and 7g215/1750 at 
voltage of 600 V.

Constant-current characteris-

(I ) of the QB 5/1750 ct a
voltage of 600 V.
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Forced-air cooled transmitting tetrode QEL 1/150

M 26C3

the QEL 1/150.

a t an

type 4 X 150 A.identical tubethe ArnericanThe QEL 1/150 t oi s

TECHNICAL DATA

Cathode:

min. secup

76 CA PACITANCES

TYPICAL CHARACTERISTICS

91
mA/V

4 . 5 pF
15.5 pF
0.03 pF

5
12

At f requencies 
o f 195 W under 
of 1250 V.

6.0V
2.6 A
30

a t 
this 
anode. The

tetr od e 
f r e - 
tube

up to 165 Mc/s 
class C

vf 
If 
Th

ca

c’1ag 1

The QEL 1/150 is a forced-air 
for use as oscillator, 
q uenc i es up t o 
is f ormed by 
t ube has very

indirectly heated, voxide coated

the tube can deliver 
telegraphy conditions

Heat er voltage 
Hea te r current 
Heating up time

an output power
an od e volt ag e

Amplification factor between 
Mutual conductance (IQ

cooled, indirectly heated 
amplifier or frequency multiplier 

500 Mc/s. The screen-grid connection of 
a ring that is coaxial with the (external) 
small dimensions (overall height 62.5mm)

Mg2gig2 and 
= 200 mA)

rig.71. Photograph



ARRANGEMENT E LECTR ODEELECTRODE DI MENS I ONS

a

92 41,3 ±0,491

k f f
a

91
(8*)

max 35,7

92

7/

P= max 1,1

Fig.72.

ACCESSORIES
Base
Air-system socket

Air-system chimney

MOUNT I NG POSITION any

150MAXIMUM

WE IG HTS

130

CHARACTER 1ST ICSC OOLI NG
o f t hesimultaneous

use

altitude

(m( m)

0150

17.53000
77

b in t ended forsocke t i s
potential.ch as s i so f tube i s a t

0
1500

35
45
35
25

0.220 
0.258 
0.264 
0.278

coo 1ing 
socket.

15
19.8
18.3

3

o f

S 
+i
8 .

I

CONNECTIONSAND MAXIMUM 

(in mm)

anode 
dissipat ion 

(W)

9
300 g

max. air 
inlet t emp.

(°C)

ci rcui ts the

Net weight
Shipping weight

This c a t h o d e

pressure 
drop

(mm H2O)

°C

type 
the

min. air 
flow 
3/m i n)

The figures in this table apply to the 
radiator and the base, making use of the air-system

where

9 pins-special
type40222(with air-system chimney 

type 40640 included) 1)
t ype 4 064 0

SEAL TEMPERATURE

o +-l

& X?..
i |

6,6±0,J3\

7j-°p 
36,2±0t2_



H.F. CLASS C TELEGRAPHY
(f =LIMITING VALUES 500 Me/s)max .

max .
max .
max .
max .
max .
max .
max .—
max .

= 500 Mc/sf

H.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES

max .
max .
max .
max .78 max .
max .
max .z:

max .

includedlossesCircuit not

cylindricaltube.Single

95
200
30
10

0.7
200
50

7.5
150
75

200
1.8
110
55

95
200
37
10

0.7
150
40

9.3
110

73. 5

1250
250
150
300
300
12

250
2

1000
200
100
200
300
12

-250
2

90
200
37
10

0.7
120
35

9.3
85
71

V
V
V

V 
mA
w
w
w
w
V
w

V 
mA
W
V
V
W
Vw

1000
250
-80

750
250
-80

1000
250 
-80 
200 

7
10
10

600
250
-75

600
250
-80
200

7
10
10

120
1. 8
65
54

V
V
V 
mA 
mA 
W 
W
w 
w 
w
%

1250
250
-90

800 
250 
-80 
200

7
10
10

160
1 . 8
90
56

V 
mA 
mA 
mA
W
W
W 
w 
w 
%

cavity

Anode voltage
Anode current
Anode dissipation
Anode input power 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid dissipation

= 1250
250
-80
200

7
10
10

250
1.8
140
56

= 105
= 200

20
10

OPERATING CONDITIONS 
Anode voltage 
Screen-grid voltage 
Control-grid bias 
Alternating-grid voltage 

(peak value)
Anode current 
Screen-grid current 
Control-grid current 
Driving power *) 
Anode input power 
Anode dissipation 
Screen-grid dissipation 
Output power 
Ef f iciency

Va 
la 
W a
Wia 
vg2 
W r, 

-v9 vgi 
wgi

(f = 165 Mc/s)
Va = 
vg2 = 
vgl =

v 
I 
x
I, 
Wigl 
Wia 
W a 
wg2 
Wo 
V

Va 
*a 
Wa 
W.i a
V,2

gi 
w igi

glp
a
g2 =
gi = 0.8 

= 250 
= 55 
= 5
= 195 

78

Anode voltage
Scteen-grid voltage 
Control-grid bias 
Anode current
Screen-grid current 
Control-grid current 
Driver output power 
Anode input power 
Screen-grid dissipation
Useful output power in load 
E f f iciency

Va 
vg2 = 
vgi = 
la = 
rg2 = 
Jgi = 
Wdr = 
wia = 
wg2 = 
Wol = 
V

b
2)

2)

Anode voltage 
Anode current 
Anode dissipation 
Anode input power 
Screen-grid voltage 
Screen-grid dissipation
Screen-grid bias 
Control-grid dissipation



OPERATING CONDITIONS 16 5 Me /s )
x

X

X

X

X

X

100 %
w60100 80 40

V160 150 140170

(f = max .
max .=
max .=
max .=
max .
max .
max .
max .=

band width = 5 Mc/s)(f = 216 Mc/s,

e
X

Anode current
X

Driving power

79

sync 
black
black

1000
250 

-105

100
75

305
230
45
10
25
4
9

5.5
290 
250 
140

800
250

- 100

95 
70 

330 
240
45
15
20
4
8

4.7 
240 
200 
110

1250
250
150
400
12

250
2

85
65

335
245
50
20
15
4
7

4.25
185 
135 
75

V
V
V

V
V
V

125 
200 
20
15
2 

200 
60
5 

140 
70

120
200
25
10

1.5
160
60

6.3
100

62.5

120
200
35
8
1

120
40

8 . 8
80

66.5

110
200
40
7
1

80
25
10
55
69

V 
mA
W
V
W
V
w

600
250
-95

V
V 
mA 
mA 
mA 
mA 
mA 
mA 
mA
W 
W 
w 
w

1250
300
-70

400
250
- 90

1000
300
-65

750
300
-60

V 
mA 
mA 
mA 
W 
W 
W w w 
%

vgp

w«d =

Anode input power 
Useful output power sync 

black

glp
a
g2
gi 
igi °

< r =

220 Mc/s)
Va

Wa
vg2

vgi
w igi

v< 
I. 
L 
w 
»ia 
Wa 
wg2 
Wo 
v

Va
vg2
vgi

Va 
vg2 
vgi

An ode voltage 
Screen-grid voltage 
Control-grid bias 
Alternating grid voltage 

(peak value)
Anode current 
Screen-grid current 
Control-grid current 
Driving power 
Anode input power 
Anode dissipation
Screen - grid d-i ssipation 
Ou tpu t powe r
Ef f iciency

Modulation depth =
Modulation power
Alternating screen-grid 

voltage (peak value)

sync 
b 1 ack

Screen-grid current sync 
black

Control-grid current sync 
b 1 ack

Vg2p ’

H.ECLASS B, TV SERVICE, negative modulation, positive synchronisation

Wia
Wo

xg2

W. , igl

xgi

OPERATING CONDITIONS

LIMITING VALUES 
Anode voltage 
Anode current
Anode dissipation 
Screen-grid voltage 
Screen-grid dissipation 
Control-grid bias 
Control-grid dissipation

Anode vo11 age 
Screen-grid voltage 
Control-grid voltage 
Alternating grid voltag 
(peak value) sync

black
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Forced-air cooled transmitting tetrode QBL 4/800

up

t o

The

a
so

means

TECHNICAL DATA
d irec t1y heat edFilament: thoriated tungsten,

CAPAC ITANCES

TYPICAL CHARACTERISTICS
and =

mA/V=a

DIMENS IONSELECTRODEARRANGEMENT .E LECTRODE

122-102Socket:

T

$ £ 81

5a

f
M 2255

Fig .75.

1ocat ion 
the cent re

*2 
mA)

5.6
12.8
0.05

5
13.5

V
A

pF 
pF 
PF

6.2
5.2

I1

<o

t

59
67

4;
g2X

45°

type

Unde r
ou tpu t powe r 

up
r a

CONNECTIONS AND MAXIMUM 
(in mm)

Filament voltage
Filament current

the ex- 
f o reed - 

C telegraphy 
of 930 W at 

to 110 Mc/s can be ob- 
tings may be applied

Apar t from 
anode.it is 
by means of

The QBL 4/800 
t e rn al - anode 
air coo 1ing. 
conditions an 
f requencies 
tain ed. Fu11 

120 Mc/s.

57 
U,3 

o
§
1

vf
If

base f aci1 - 
i n

Ca

cgl
ag 1

t e t rod e of 
requiring 
class

of the control-grid pin 
at the centre of the glass 
itates single-tube operation 
axial circuits.The tube has 
anode - to-grid capacitance, 
tralisation can

co­
ve r y low 
that neu- 

easily be achieved.

Amplification factor between
Mutual conductance (I„ = 200

the necessity of cooling the 
necessary tocool the seals 
a low-velocity air flow.

is a

Mg2gl
s

Fig.74. Photograph of the QBL 4/800.

anode.it


MOUNT I NG POSIT ION

Vertical with anode downup or

MAX I MUM TEMPER ATURES
max .
max .

530NET WE IGHT g
CHARACTER 1ST ICSC OOLING

altitude
(m )

300

400

500

H.F. CLASS C TELEGRAPHY
120 Mc/s).(f =LIMITING VALUES max .

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

82

%

i

Anode
Seal s

volt age 
current

0 
0 

1500 
3000

0
0

1500
3000

0 
0 

1500 
3000

150
150

35
45
35
25

35
45
35
25

35
45
35
25

110
4000
500

-150
315
22
16

230
5

11 
1260 
330 
930 

73.5

0.77 
0.90 
0.93 
0.97

1 . 13
1 . 32
1.36
1.42

0.50 
0.59 
0.60 
0.63

110
3000
500
-150
310
24
16

230
5

12 
930 
260 
670
72

4000
350

1400
500
500
30

500
10

230
5

13
775 
245 
530 

68.5

110
2500
500 

-150
310
26
15

17.5 
23.0
21.3
20.5
35.5
46.9
43 . 3
41.5

9.8 
12.9 
12.0 
11.5

V 
W 
W 
w 
w 
w

V 
mA 
W
V
V 
w
V w

Mc/s
V
V
V 
mA 
mA 
mA

max. air 
inlet t emp.

(°C)

Anode 
Anod e 
Anode input power 
Anode dissipation 
Screen-grid voltage
Screen-grid dissipation 
Control-grid bias 
Control-grid dissipation

°C
°C

f
V a

■r
*91

Vgp 
Wigl 
Wg2 
W- i a
W a
Wo
V

F requency
Anode voltage 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating grid voltage 

(peak value)
Driving power 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
E f f iciency

pressure 
d r op

(mm H2O)

V a
L
Wi<%a
Vg2
Wg2 

'vgi 
wgi

min. air 
flow

(m3/min)

anod e 
dissipat ion 

(W)

TYPICAL OPERATING CONDITIONS



CLASS B AMPLIFIER FOR TV SERVICEH.F.
synchronisation

VALUESLIMITING
max .
max .
max .
max .s

max .•s

max .
max .
max .

(f = 220 Mc/s, B = 6 Mc/s)

3

Screen-grid current
=

Output power
S5

~2.6A200

TT74I

0

A S3
-100 it

83—

—200

■

321

the QBL 4/800.

IKE3

:•

■

•

§
Si j

gj
—4-

___

Anode voltage
Screen-grid voltage 
Control-grid bias 
Alternating grid 

(peak value) 
Anode current

Driving power 
Anode input power.

sync
sync
b 1 ack

sync 
b 1 ack
s ync
b 1 ack

sync 
b lack

2400
500

-100

185 
400 
300
35
3

15
5

25 
960 
380 
600 
340

1850
500 
-100

220
3000
500
350

1050
500
30
10

140 
285 
215
20
2

10
2

15 
525 
230 
300 
170

V
V
V

300
Vgi

V 
mA 
mA 
mA 
mA 
mA 
mA 
W 
W 
W 
W 
W

Me / s
V
V 
mA
W
W
W
W

-300L 
0

4- 
100-'-

' tgi

w o

: ? l~L 0,6A
• 0,CA 

4#t

—
1.8A

1AA

5
4

negative modu1 ation , positive

volt age
s ync
s ync
b 1 ack

i TTt

._6^A. "H...

^^O.a3A^o,A •

- - • -
::::—

V a 
vg2 
vgi

f
Va£w.i a
W a
Wg2
wgi

■

■
- • • • QBL 4/000

" * * 11H iw w

L°1A
~^0A

F requency
Anode volt age
Screen-grid voltage
Anode current
Anode input power
Anode dissipation
Screen-grid dissipation
Control-grid dissipation

Vglp

Xa

IF

W. , igl
Wia

zgi

xg2

Control-grid current

Fig. 76. Cons tant-current characteristics of

TYPICAL OPERATING CONDITIONS



a
an

Att o

M 22}$

Fig.77 . the QBW 5/3500 (left) .

are

84
t o

TECHNICAL DATA
thoriated tungsten. directly heatedFilament :

Filament voltage
Filament current

6.3
32.5

V
A

Forced cooled transmitting tetrodes 
QBL 5/3500 and QBW 5/3500

stage of
are 

s ynch r. ) 
i s

this

can be 
low-

The screen 
connec ted 
induct ance 
t o two pins 
c ui t .

of the t ube i s
ci rcum f e rence , 

The control-grid is
should be connected

vf
If

When t wo t ubes 
s ync peak (neg. 
same conditions

disc-shaped and 
thus providing a 

connected 
the c i r-

For both types full ratings may be applied up to 110 Mc/s. 
frequency the QBL 5/3500 and the QBW 5/3500 can deliver 
power 3.9 kW under class-C telegraphy conditions.

s full ratings may
QBL 5/3500 and

The tubes are extremely suitable for use as grid - modu1ated o r linear 
amplifier in the output stage of a TV vision or sound transmitter.

in push-pull are used, an output power of 8 kW at 
mod., pos. synchr.) in band I and 5 kW under the 
in band III is available.

-grid connection 
along the entire 
screen-grid connection.
at the base; both pins

From these types the QBL 5/3500 is the air-cooled and the QBW 5/3500 
the water-cooled version; the former is provided with a radiator 
which forms an integral part of the tube.

Photograph of the QBL 5/3500 (right)

an out pu t



T

CAPAC ITANCES

TYPICAL CHARACTERISTICS
and 91 mA/V

DIMENSIONSE LECTRODE ARRANGEMENT . ELECTRODE

a
a

32

92' max92 /\/
ff

8

40±1
3'

M MJ?

for connec t-
M MH

Fig . 78.

ACCESSORIES

control grid

85

POSIT IONMOUNT I NG
down

TEMPERATURESMAX I MUM
max .
max .

vert ical, 
vert ical,

250
180

40634
40622
K 713

40634
40622
40635

8.4
23.5 
0.35

pF
PF 
pF

Bulb
Sea 1 s

£
X

= 8.5
= 19

8 el

QBW 5/3500
Clips for filament and 
Screen-grid connector
Water jacket

x 
S

g2

J_ :'

3‘

4

b
2)

max87,6 
90—92 
96—97

20-1 20

§

control grid

QBL 5/3500:
QBW 5/3500:

Jo

QBL 5/3500
Clips for filament and 
Screen-grid connector 
Insulating pedestal

n| nil__
i

UOJ

°C
°C

Ca

agl

anode up or 
anode down

, 69,5—70,5 
max 63,5 9 
9 max8

$o

si
gi s

3)

"l U)IL

I 54 ; 
4-445-L

I I

QBL 5/3500.
1) This pin is marked
2) This pin

i ng the

Mg2gl 
S

Fig.79. QBW 5/3500.
This pin is marked O
This pin should be used 
ing the anode return lead.
/ q" pipe thread.

CONNECTIONSAND MAXIMUM 

(in mm)

is marked O .
should be used for connect­

anode return lead.

between g2 
= 2 A)

, 70 ,,
,5,

Amplification factor 
Mutual conductance (Iq



WEIGHTS

QBL 5/3500 K 71340635 QBW 5/3500
Net 0.35

1 . 1

C OOL I NG CHARACTERISTICS OF THE QBL 5/3500

airan od e max .
altitude

(m)
35 100 1.8
45

1
3000

35 4.5 600

2.5
25 753000
35 5 .7 953 0

5/3500C OGLING CHARACTER 1ST ICS OF THE QBW

anode min. waterinlet temp. flow
(°C) (atm)(1/mi n)

2.5 0. 07320
1 50 3 . 0 0 . 1

20 2.5 0.073
2 0.2550 4 . 8

3 . 0 0.10520
3 50 0.556.9

86

thethe tn a x i m u mtheorder keepI n temperaturet c s
flowdirect airpermissible b evalue . i t t o o na nnecessarymay

the s .

18 0 i t i sthe t osealkeep necessaryTo
thevelocityflowdirect air o na n

o f

seal

weigh t
Shipping weight

0
1500

0
1500

2.25
5.7

35
25

1 . 6
2.7

5.4
5 . 4
5.8

2.2
2.2
2.3

pressure 
loss

0.52
0.75

85
73

15
13
13

kg
kg

45
35

diss i pa t i on
(kW)

dissipat ion
(kW)

inlet t emp.
(°C)

low

seals .

b e

below

2)

pressure 
drop 

(mm H2O)

temperatures 
of sufficient

min. air 
flow

(m 3/m in)

°C

seal

2>

b

b



CLASS C TELEGRAPHYH.F.
30 Mc/s)(fLIMITING V A LUES max .

max .=
max .
ma x .
max .
max .
max .
max .

Wmax .

110 Mc/sf = max .
kV5Anode max .

220 Mc/sf max .
kV4Anod e max .

CONDIT IONSOPERAT I NG

V
w

%

60 H)
30 Mc/s)(f =VA LUES max .LIMITING

max .
max .
max .
max .
max .
max .
max .
max . 87

110 Mc/sf = max.
kV4max .Anode voltage

220 Mc/sf = max .
kV3.2max .Anode voltage

x) 65 Wmodulationa 1 1 max.For

4.5
3.6

2

220
4

500
30

0.9
800
100

W 
kW 
kW 
kW

A
V
W

kV 
kW 
kW

V
W

kV 
kW 
kW 
A
V
W
W

volt age
i npu t powe r 
diss ipa t ion 
current

75
5

800 
-250 
1 . 1 
100 
70

110
5

800 
-250 
1.1 
100 
70

75
4 

800 
-250
1.1 
120 
80

800 
-250
1.1
120
80

5.5
5.5

3 
1.1 
800 
100 
500
30

Mc/s 
kV
V
V
A 
mA 
mA

500
36
96

4 .4
1.5
2.9
66

Va

Va

Va

voltage

volt age

Anode voltage
Anode input power 
Anode dissipation 
Anode current 
Screen-grid voltage
Screen grid dissipation 
Control-grid bias 
Control-grid dissipation

500
36
96

4 .4
1.25
3 . 15

72

Anode
Anode
Anode
Anode
Screen-grid voltage
Screen-grid dissipation
Control-grid bias
Control-grid dissipation

480
30
80

5 . 5
1.6
3.9
71

other

= 480
30
80 

= 5.5 
= 1.4 
= 4.1 

= 74.5

methods

Va 
Wia 
Wa 
L 
%2 
Wg2

wgi

F requency
Anode volt age 
Screen-grid voltage 
Control-grid bias 
Anode current 
Screen-grid current 
Control-grid current 
Alternating grid voltage 

(peak value)
Driving power 
Screen-grid dissipation 
Anode input power 
Anode dissipation 
Output power 
Ef f iciency

V a
W • la
Wa 
L 
vg2 

vWg2 
vgi 
ffgi

Vglp 
wigi =
Wg2 =
W-la
W a
WP
V

Va

f
V a 
vg2 = 
vgi = 

= 
xg2 = 
zgl =

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

* „9 2



OPER AT I NG (f =COND IT IONS 110 Mc/s)max .

=

kW1 . 8

110 Mc/s)VALUESLIMIT I NG
max .
max .
max .
max .
max .
max .
max .

(sync) max .

f = 220 Mc/smax .
max .
max .

PUSH - PULLTUBES INCOND IT IONS . TWOOPERAT I NG
f

B

88

4 )

3 8 9 •See page

Modulation depth 100 % 
Modulation power

Screen-grid 
current
Con t rol-gr id
current
Driving power 
Output power

Frequency 
Band w i d t h

(peak-to-peak
Anode current

sync 
s ync 
b 1 ack

sync 
black
sync 
b 1 ack
sync
b lack

dB) 
dB)

300 
2.7 

1.75 
145 
40 
82 
35 

200-300 
8.0
4 .5

850
2.75
2 . 1
110
50

100 
50 

300-400
5.0
2.8

625 
0.9 
120
85 

3 . 6 
0.9 
2.7
96
48
75

3 
800 
100 
500
80

5
1.5

7

4
6

kV
kW

4
800

- 375

kV
V
V

850 V
2.75 A
1.5 A
25 0 mA
6 5 mA
8 0 mA
20 mA

200-300 W
5.9 kW
3.3 kW

kV
A 
kW 
kW
V
W
V 
mA

V 
A 
mA 
mA 
kW 
kW 
kW 
W w 
%

54-881)
6.5
12
5

800
-175 
-260
- 450

Va
Wia

voltage

glglp

s ync 
b 1 ack 
white 

Alternating grid 
value) V

(-1.5
( -3

Anode voltage
Screen-grid voltage
Control-gr id
voltage

170-220 Mc/s 
Mc/s 

7.5 Me/s 
4 kV 

800 V 
-150 V
- 260 V
- 450 V

Va
V9 2 
vgi

).4)

v a

Va
Ia 
w.i a
Wa

b
2)
2)

Vglp 
a 

ig2
Waw o
Wg2

V

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Alternat ing-grid 

(peak value) 
Anode current 
Screen-grid current 
Control-grid current 
Anode input power 
Anode dissipation 
Output power 
Screen-grid dissipation 
Dr iv i ng powe r 
E f f ici ency

W j mod

170-2201)
6.5
12
4

800
-150
- 230
-450

GRID MODULARED H.F. CLASS C AMPLIFIER FOR TV SERVICE 
(negative modulation, positive synchronization)

W- , igl
W o

3)

Anode voltage
Anode input power (sync)

Anode voltage
Anode current (sync)
Anode input power (sync)
Anode dissipation (sync) 
Screen-grid voltage 
Screen-grid dissipation (sync) 
Control-grid bias 
Control-grid current

X92

( f = max.

2).

Jvgl 
voltage



(f = 110 Mc/s)LIMITING V A LUES max .
max .
max.
max .
max .
max .
max .

white max .
max .

f 220 Mc/smax.
max .

white max .

i nt woCON D IT I ONS .
170-220

B

Screen-grid current

Control-grid current

)

f r eq uenc ygiven a tconditions aThe are

89the curve .resonance
2 circuitmeasurementsi sband o n ao fvalue o nThis)

sect ion.single L -Ca

backtheMeasured b y

4) Thelosses .b y circuitfori s
losses i ntakei s t o carepower

tube drivinglossescircuitdamping resistors . power .

( w h i t e ) 3 . 3 k W .thethe peakI n curveo f

Driving power
Output power white

black

850 
1.7 
0.5 
80 
10 
25 
0 

200-300 
4.0 

0.36

7.5
4

800 
-230 
-380

kW
kW

kV
kW

kV
V
V 
A 
kW 
kW

OPER AT I NG 
F requency 
Band w i d t h

Mc/s
Mc/s
Me/s
kV
V
V
V

W 
mA

Va
W.i a

Al ternating-grid
(peak to 

Anode cur ren t

W o

CLASS C AMPLIFIER FOR TV SERVICE 
negative synchronisation)

Driving 
i n d i c a

pus h- pul 1 
170-2201)

6.5
12
4

800 
-230 
-380

4
4 .4

5 
800 
500
1 . 1
5 .5

3 
100 
80

1 t age
voltage white 

black 
volt age 

peak value)
v/ h i t e 
b 1 ack 
white 
b lack 
white 
b 1 ac k

t ub e s
f

with

GRID MODULATED H.F. 
(positive modulation.

accounted

method.

slightly below

3>

An od e voltage
Screen-grid voltage 
Control-grid bias 
Anode current
Anode input power
Anode dissipation
Screen-grid dissipation 
Control-grid current

width

850
2.1 
0.6
50
10
50
0

300-400
2.85) 

0.25

V a 
vg2 

’vgi 
Ja 
w.i a 
W a 
Wg2 
Xgi

V 
A 
A 
mA 
mA 
mA 
mA
W 4

(-1-5 dB) 
(-3 dB) 

Anode volt age 
Screen-grid vo 
Con trol-grid

Anode volt age
Anode input power.

operating 
peak of the

5>

power
ted driving

largely 
requi red 

and

Vglglp
I a

V a 
vg2 
vgi

Jg2

Wigl
Wo

o f

slide

based

Jgi

3)

2)
2)



(f =limiting VALUES 110 Mc/s)max .
max .
max .
max .
max .
max .

s ync max .
max .

s ync max .

f 220 Me/smax .
max .

sync ma x .

170-220 Mc/s1))tubes in push - pul1 (f =CONDIT IONS .t woOPERAT ING max .

B

Screen-grid current

Control-grid current

=

pos i t ive
(f = 110 Mc/s)LIMITING VALUES max .

max .
max .
max .
max.=
max .sync
max .

90 max .

f = 220 Mc/smax .
max .
max .sync

3 page 89.See) .) .

Dr i v i ng power
Output power

sync
s ync 
b 1 ac k

sync 
black

sync 
b lack

640 V
2 A

1.5 A
8 2 mA
3 8 mA

100 mA
5 0 mA 

100-200 W
3 kW

1.7 kW

5
1 . 5

7
3

800
100
500
80

4
6

4
6

kV
kW

kV
kW

5 
800 
1.5

7
3 

100 
80

GRID MODULATED H.F.
(negative modulation.

kV
V
A 
kW 
kW
W 
mA

kV 
A 
kW 
kW 
V 
W 
V 
mA

.Anode 
Screen -gr id 
Anode current 
Anode input power 
Anode dissipation 
Screen-grid dissipation 
Control-grid current

volt age
voltage

4 Mc/s
8.5 Mc/s
3.5 kV 
700 V

-120 V 
-170 V 
-320 V

Va
%2

Va 
Ja 
W .i a 
Wa 
vg2 
%2 

-V91 
Jgl

Va
W- la

b ,2

CLASS C AMPLIFIER FOR COLOUR TV SERVICE 
positive synchronisation)

Anode voltage
Anode input power.

H.F. CLASS B AMPLIFIER FOR TV SERVICE 
(negative modulation, positive synchronisation)

Bandwidth (-1.5 dB)
(-3 dB)

Anode voltage
Screen-grid voltage
Control-grid voltage.

Va
%2

Wia
W a
•,2

Anode voltage
Anode input power.

2)
2)

Va
Wia

V , , glglp

vgi

4>

Jg2

3)

:gi
Wigl
W o

Anode voltage
Anode current, sync 
Anode input power, sync 
Anode dissipation, sync 
Screen-grid voltage 
Screen-grid dissipation. 
Control-grid bias 
Control-grid current.

4)

sync 
black 
white

Alternating-grid voltage
(peak-to-peak value) 

Anode current sync
black



t ube s in push - pul 1O PER AT ING CONDITIONS .two
f
B

Anode current

Screen-grid current.

Cont current, 1 q 1
)

(f = 110 Mc/s)L I MIT ING VALUES max .
max .
max .=
max .
max .

white max .
max .
max .

Mc/sf = 220max .
max .

white max .

5)tubes in push-pullCONDIT IONS . twoOPERAT ING
Bandw i d t h B

V

Anode current ,
91

I

Control-grid current.

8 9 .See notes pageo n

gigip =

Dr iv i ng power. 
Output power

white 
black 

Screen-grid current.

Anode voltage
Anode input power.

(-1.5 dB)
dB)

white 
black 
white 
black 
white 
white 
b 1 ack

white 
black

sync
sync
bJ ack

sync 
black

s y nc 
black
sync 
black

54 -88
6.5
12
5 

800 
-175

700
350
2.1
0.6
50
10
50 
0 

200-300
2.8 

0.25

850 
700 
2.75
2.1
110
50 

100
50 

300-400 
5.0
2.8

170-220
6.5
12
4

800
-150

4
4 . 4

kV
kW

5 
800 
1.1 
5.5

3 
100 
80

Mc/s
Mc/s
kV
V
V

kV
V
A 
kW 
kW
W 
mA

6.5
12
4

800 
-150

W o

Mc/s1) 
Me/s 2) 
Mc/s2) 
kV
V
V

(-3 
Anode voltage 
Screen-grid voltage 
Control-grid bias 
Al ternating-grid voltage 
(peak-to-peak value).

voltage
sync 
b lack

900
730
2.7 
1.75
145
40
82
35

= 200-300 
8.0 
4 . 5

r o1 -grid

An ode voltage
Screen-grid voltage
An ode current
Anode input power
Anode dissipation 
Screen-grid dissipation 
Control-grid current

Fr equency 
Bandw id t h

Driving power, 
Ou tput power.

V a 
vg2 
vgi

Va 
vg2 
vgi

g2

w. ,

Va 
vg2 
la 
Wia 
Wa 
wg2 
zgi

(-1.5 dB) 
(-3 dB)

Anode voltage 
Screen-grid voltage 
Control-grid bias 
Alternat ing-grid 
(peak-to-peak value) , V

V 
A
A 
mA 
mA 
mA 
mA
W 4 
kW 
kW

)
5)

V gigip =

v 
v 
A 
A 
mA 
mA 
mA 
mA 
w 4 
kW 
kW

3)
3)

(f = 170-220 Mc/s
2)
2)

Igl

3)
3)

wigi 
Wo

xg2

Va
Wia

*a

H.F. CLASS B AMPLIFIER FOR TV SERVICE 
(positive modulation, negative synchronisation)
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3A

2A

0 1A

t!.
-100 OJA

itttt

OA—200

ffinil
14
4 Va(kV) 51 3

3 60
::::

192
40

20

92

150

an od e cur-

screen-

j.

ii tt:

—300L
0

Wo 
—

JS.
TP

~TT—

£
1
-

F ig . 81. 
rent

400
V91
(V)
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Anode voltage ( 
screen-grid 

current 
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B = 12 Mc/s).(-1.5 dB) (-3 dB)
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[33 kW
100

80
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white

7851164

3-dimensionai
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(-3 dB)

1

too

80

603 v
1002 40

9350 100

white

o f

a s
V
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3-dimensiona1 diagram 
HF class B

■A

_ ^2 
(mA) 

- 150

(mA) 
200

:91 
(mA) 
200

J92 
(mA) 
150

Fig.84.

and QBW 5/3500 

push-pull).

*92 
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150

^ant 
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la 
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1 20
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of the QBL 5/3500 
for TV service

(V) -500^-

the performance 
ted HF class C amplifier for 

=6.5 Mc/s. B

Fig.82. 3-dimensional diagram of 
and QBW 5/3500 as grid raodula 
(2 tubes in push-pull.

the performance 
amplifier for TV service

Fig. 83. 3-dimensionai aiagram of the performance 
andQBW 5/3500 as grid modulatedHF class C amplifier 
(2 tubes in push-pull. B, q = 7.5 Mc/s).



C—

Forced-air cooled transmitting triode TBL 2/300

cooled use
a s

two
are

( s y nc

Fig.85 . Phot og raph o f the TBL 2/300.

built itsThe eveni s

that i ss o

grid ca v i t ycircuits o ri nuse

TECHNICAL DATA (tentative)

Filament:
V
I

CAPACITANCES

94
CHARACTER 1ST ICST YP ICA L

factor
max .

b s w i t ch -s h o u Id be reduced imtnediatf i 1 amen tTh e a
and andbetween Mc/sV 7 503 . 3 e n c i e s 6 00 t ot oo ni n g

f requencie and M c / s .9 0 0for 7 50V s ween3 . 2

very 
resonators.

terminate
for

capab1e 
peak) .

i n 

coaxial 
coaxial

P-
S

f 
f

32
20 mA/V

pF' 
pF 
PF

the
the

filament
tube

Ampli f ication 
Mutual conductance

e 1 yo 1 t a g e 

for f r e q u 

bet

3.4V
= 19 A

= 0.12
9

= 4

up 
o f

f t e r

transmitting 
multiplier at 
deliver an <

Ca

c’.

t o
4 75 W unde r 
a mpli f i e r 
1n pus h-pu11 
900 Mc/s

tube
terminals

sui table

powe r
I c1 as s -C 

t ubes
260 W at

entirety, 
connectors, 
g rounded

thoriated tungsten, directly heated 
b

is a f orced -air 
osc i11 a t
At

coaxially
i n

triode for 
requency multiplier at frequencies 
tube can deliver an output ] 

phy conditions. As grid-modu1 ated 
a TV vision transmitter 

o f

Filament voltage
Filament current

The TBL 2/300 
amplifier, oscillator or f 
900 Mc/s. At 175 Mc/s the 

class-C telegra 
in the output stage of 

of delivering an output power
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E LECTRODE ELECTRODEARRANGEMENT . CONNECTIONSAND MAXIMUM DIMENSIONS
( i n mm )

rf

a

9

A1,3f f

Fig86

MOUNTING POS IT IONI
Vertical with anod e d ownup o r

200MAXIMUM TEMPERATURE OF THE SEALS :
will be to direct flow the centreair t oa n

WE IG HTS
Net

COOL I NG CHAR ACTE R I ST I CS

anode min.max . airaltitude

( m)

350
0

100 1500
3000

0.27 8.7350
11.445 0.310

200 10.50.321500
10.10.343 000

18.50.39350
0.45 24 .0450

300 22.50.46351500
9521 - 50.49253000

weight 
Sh ippi ng

143 g
225 g

45
35
25

35
25

0 . 16
0.18
0 . 16
0 . 20

2.9
3.9
3.6
3.4

d i s s i pa t i o n
(W)

i

weight

flow 
(m3/min)

n ec e s s a r y
°C

pressure 
d rop

(mm H2O)

Gene rally it 
f i1amen t sea 1 .

36.6
25.6 

A .

inlet temp.
(°C)

I S'
I
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H.F. CLASS C TELEGRAPHY
LIMITING VALUES
F r equency f 175 300 470 600 900 Mc/s

max .
max .=
max .
max .=
ma x .
max .
max .

the

=

=:

H.F. CLASS C ANODE MODULATION

fF requency 175 300 470 Mc/s600 900max .
max .
max .
max .=
max .—
max .
max .
max .

grid t he
t o

2—
120 110

96

10 0%
w213 151335 268 233

b With r e s p e c t t o

Partially fixed bias

Modulation depth - 
Modulation power

Anode voltage
Anode current
Grid bias
Grid current
Grid dissipation
Anode input power
Anode dissipation

275
30

670
165
505

75.5

2000
335
300
120
15

670
200

175
2500
260 

-200
100

2500
400
300
120
15 

1000 
300

275
25 

650 
175 
475
73

1600
335
300
120
15

536
200

300
2000
335 

-120
100

536
166
370
69

670
210
460
69

470
1400
332

1400
335
300
120
15

465
200

470
1750
380 

-105
100

465
190
275
59

1750
400
300
120
15

700
300

665
260
405
61

600
1280
332

-100
100

1280
335
300
120
15

429
200

1600
400
300
120
15

640
300

425
200
225
53

640
290
350
55

1040
335
300
120
15

348
200

302
200
102
34

455
300
155
34

2000
400
300
120
15 

800 
300

1300
400
300
120
15

520
300

V 
mA
V
mA
W
W
W

Mc/s
V
mA
V 
mA

V 
mA
V
mA
W
W
W

Mc/s
V 
mA
V 
mA

600
1600
400
-90
100

900
1040
290
-80
80

900
1300
350 
-60 
100

V 
W 
W 
w w 
%

V 
w 
w- 
w 
w 
%

Anode voltage
Anode current
Grid bias
Grid cur rent
Grid dissipation
Anode input power 
Anode dissipation

vgp 
wig 
Wia
Wa
Wo
V

cathode

OPERATING CONDITIONS 
data at 175 Mc/s which
F requency 
Anode voltage 
Anode current 
Grid bias 
Grid current 
Alternating-grid voltage 

(peak value) 
Driving power 
Anode input power 
Anode dissipation 
Output power 
E f f iciency

V a

-V9

Wa

2)

175
2000
335

f
Va 
la 
V9 
*9

f
Va 
!a 
V9 
*9

F requenc y
Anode voltage A)
Anode current
Grid bias
Grid current
Alternating-grid voltage 

(peak va1ue)
Driving power
Anode input power
Anode dissipation
Output power
Ef f iciency

OPERATING CONDITIONS 
data at 175 Mc/s which

300
1600
335

-220z) -140*) -120
120

Va

-V9
Jg
W9 
Wia 
Wa

V9P
Wi9 = 
Wxa = 
Wa = 
Wo =

Wn,od =

circuit, except for 
cathode circuit.)

circuit except for 
grounded cathode circuit.)

(Data for grounded-grid 
refer to a

(Data for grounded 
refer to a grounded

LIMITING VALUES



100

50

—50

1500 Va(V) 20001000500

character is -current

7R51248

3000

2500

20Q0

40

9720

0
2000

(Vvoltage

f unctiona

0

-100

Fig.87 . 
tics

(V)

—1501— 
0

3500

Vo 
(V)

anode

Constant 

of the TBL 2/300.

F ig . 8 8 .
dissipation 

and e f f iciency
of f requency .

Anode voltage (Vq.
(IV ), output power (W ) a °

(77) of the TBL 2/300 as



the
o

t oup

M 2239

(left) .( right) the TBW 6/6000

used thei n

are a
t o use

cavity resonators.

TECHNICAL DATA
98 thoriated tungsten, directly heatedFi1 amen t:

REMARK

Filament voltage:
Filament current:

12.6 V
33 A

Forced cooled transmitting triodes 
TBL 6/6000 and TBW 6/6000

Two tubes in push-pull, 
transmitter can deliver an 
in band III (sync, peak).

The TBL 6/6000 and TBW 6/6000 
terminal to facilitate the i

The TBL 6/6000 and TBW 6/6000 are the air-cooled 
versions respectively of a triode transmitting 
deliver an output power of approx. 7 kW at 75 Mc/s 
telegraphy conditions.Fu 1 1 ratings may be applied 
quency .

for filament current 
used for the cooling

provided with a ring shaped grid 
in coaxial resonant circuits or

) are 
triode

and water cooled 
tube, which can 

under class C 
this f re ­

output 
output power o

Vf =
Zf =

not be used 
must however be

stage of a TV vision 
f 9 kW in band I and 6 kW

Fig.89. Photograph of the TBL 6/6000

The centre tap, marked o, must 
supply.The clips, type 40634, 
of all three filament pins.



CAPACITANCES

CHARACTER I ST ICSTYPICAL

ELECTRODE ARRANGEMENT. E LECTRODE CONNECT ION S AND MAX I MU M
DI MENS ION ( i n m m )

-

max10 a

9
8

f fc f

122-122.6
co

35±1,
J

>o ■ 2340

"o".

"o".

ACCESSOR IES

99

MOUNTING POSITION

down

180Seal s max.

_______ I

= 1 A)
= 1 A)

TBL 6/6000:
TBW 6/6000:

vertical, 
ver t ical,

= 4 kV.
= 4 kV.

E

40634
40622
40630

40634
40622
K 713

S

lr>

= 32
= 17 mA/V

i
I

b2

5

§
9

anode
anode

TBW 6/6000
Clips for filament 
Grid connector 
Water jacket

== 0.3 pF
16 pF
11 pF

up or 
down

MAXIMUM TEMPERATURES
°C

Ca
C91
C°9 =

Bp

-U-dp 
4^4

69,5-70,5
■>9 ,71^

f I M A

r, max 59 

rfafe 
maxip

&? 9
&
toa
r i

69,5-70,5 M| 
, max59 ,

Fig.90. TBL 6/6000.

) This pin

Amplification factor
Mutual conductance

<Va
<Va

I]

is marked

Fig.91. TBW 6/6000.
1/8 pipe thread.

) This pin is marked

TBL 676000
Clips for filament
Grid connector
Insulating pedestal

la 
la



WEIGHTS

TBL 6/6000 40630 TBW 6/6000 K 713
Net 4.6 2. 1 0.45

8 . 1 3.1 1.2

C OOLING CHARACTER 1ST ICS OF THE TBL 6/6000

m a x . a i r p ressure

( /tn in . )( m
2

0 3 5 3 8
0 4 5 3 . 1 8

1 150 0 3 5 3 . 7 9
3 00 0 2 5 4 . 1 1 0

3 3 5 26150 0 6 . 2
2 63 0 0 0 2 5 6 . 6

3 5 9 . 2 6 80
10.7 900 4 5

5 11.2 8 13 51 500
7 911.62 53 00 0

THE TBW 6/6000CHARACTERISTICS OFCOOLING

anode flowmin.watertemp.
d i ( 1/m i n )(

(atm. )

2 . 5 0.0820
1 0 . 150 3

0.082 0 2 . 5
2 0 . 350 5

0.1820 4
4 0 . 95 0 9

0 . 420 6
6 2 . 550 1 4

to di rec tI t a
a t upon

before application volt age.o r

and 5020A t
in te rpol.a tioby proportional n .can

100 at ten tion mustM c / s .tube above 1 0 8When singu
therwiseinstallation.f u 1 design ob e given t o carea

damaged.b etube may
f requenciesoperatingtubesfor a tfore. quaran teeour

approval th ef t e r in s t a 1 -only b e givenM c / sabove 10 8 acan
lotion.

3 included.from d rivingtransferred stage) Power
4 tubePure)

weigh t 
Shipping weight

0 
0

3 5
4 5

5 . 2
6 . 1

0.6 kg
0.75 kg

pressu re 
loss

2 3
2 9

dissipation
(kW )

temp.
C )

m i n . a i r 
3

o f

anode and grid 
must be started

flow

ssipation
(kW )

anode

flow to

al ti tude
m )

between

the

the

the

the

o f

Ai r

e f ficiency .

inlet
°C)

ed qupntity of

is necessary to direct a low-velocity air 
seal at frequencies above 30 Mc/s. Air flow 

of the f i1 amen t

°Ctemperatures t 

water can be found

particular

inlet
(°

There

the
2)

drop
(mm H Q O)



H.F. CLASS C TELEGRAPHY
7 5 Mc/s)max.

max .z Z

max .z

max .
max .z

max .
max .za

max .Z

max .

z

z

z

z

z

H.F. CLASS C TELEGRAPHY, grounded grid

( f < 7 5 Mc/s)LIMITING VALUES

max .z

max .z

max .
max .
max .
max .

max .z

m ax .

tubesTwo i nOPERATING CONDITIONS.

z

101

2
o

opposi teSee page.notes o n

740
2x1120

2x9

640 
2x920 
2x7.5

740
210

9
2.1
6 .9

76.5

640
190
7 .5
1.9
5.6

75

5 kW
6 kW

500 
2x675 
2x5.5

5 kW
6 kW

500
160
5.5
1.5

4
73

450
2x380

2x5

V
W 
kW

kW 
kW 
%

2x2.2 
10.6+1.46 

71

4
75

6
-400

1 .5
0.31

4
75

5
-300

1.5
0 .33

4
75

6
400 

2x1.5 
2x0.31

2x1.7
7.6+1.03

69

2x2.5
5+0.6

50

m
Mc/s
kV
V
A
A

m
Mc/s
kV
V
A
A

V 
W 
kW 
kW 
kW 
%

Wa

Anode voltage
Grid volt age
Anode cu r ren t
Gr i d cu r r en t
Grid dissipation 
Anode input power
An ode dissipation

TBL 6/6000
TBW 6/6000

Wavelength 
F requency 
Anode voltage 
Grid bias
Anode current
Grid current 
Alternating- 

grid voltage

push-pull

2.71)
110

4
200 

2x1.37 
2x0.35

6 kV 
1000 V 
1.5 A 

0.35 A 
120 W

9 kW

6 kV 
1000 V 
1.5 A 
0.35 A 
120 W

9 kW

4 
75 
4 

-200 
1.37 
o'. 3 5

1.361)
220

4
200 

2x1.25 
2x0.2

- 2x2.1
= 13.8+1.82
= 76.5

An ode vol t age
Grid bias
Anode current
Grid cur ren t
Grid dissipation
Anode input power 
Anode dissipation

TBL 6/6000
TBW 6/6000

Va 
-vg 
la

W 
w9 wi<

Waveleng t h 
F r equen cy 
Anode volt age 
Grid bias
Anode current 
Grid current 
Al ternating-grid 

(peak value)
Driving power 
Anode input power 
Anode dissipation 
Output power 
E f f ici ency

( f =

gp 
wig = 
Wia =

(peak value) Vj 
Driving power 
Anode input 

power 
Anode dissi­

pation
Output powerz) W( 
Ef f iciencyS)

voltage

Va 
-V9

Wia =

2.71)
110

5
300

2x1.5
2x0.33

X 
f
Va

X9

vgp 
wig = 
w.i a
W a
Wo

77

Wa

A. 
f 
Va 
vg 
la
Tg

OPERATING CONDITIONS

LIMITING VALUES



H.F. CLASS C ANODE MODULATION
( f 7 s Mc/s)

m ax .=
max .
max .
max .
m ax .
max .

max .
max .

=
=

volt age

%

kW2.7 2 . 4 2 . 1 1.53power

( fVALUES Mc/s)LIMIT ING 7 5
max .zz

max .
m ax .
max .
max .
max .

f 220max.

max .
max .
max .

current. max .
max .102 max .

the gridpartially by resistor.biasGrid

Modulation depth
Mod u]a t i on

voltage
inpu t power, 
dissi pa t ion,

5 kV 
1000 V 
1.3 A 

0 .35 A 
120 W 
6 . 5 kW

5 kV
9 . 5 kW

5 kW
1 .9 A
120 W

1000 V

600 
165 
4 .8
1 .3
3 .5
73

600
165
4 . 2
1 .2

3
71 .5

510
140

3
0.8
2 .2
73

V
W 
kW 
kW 
kW

4
75
5 

-400
1 . 2
0 .3

690
190

6
1.3
4 . 7
78

4 
75 

4.5 
-350 
1 . 2 
0.3

650 
180 
5 . 4 
1.3 
4 .1
76

4 
75
4 

-300 
1.2 
0.3

4
75

3 .5 
-300
1.2
0 .3

4
75
3

- 250
1

0 .3

ig ' 
ia -

m
Mc/s
kV
V
A
A

Anode voltage 
Grid bias 
Anode current 
Grid current
Grid dissipation 
Anode input power 
Anode dissipation

TBL 6/6000
TBW 6/6000

sync
sync

sync
sync

vgp
W
W
Wa
Wo
V

Anode voltage 
Anode input power. 
Anode dissipation, 
Anode current. 
Grid dissipation. 
Grid volt age

Anode
Anode
Anol <e
Anode
Grid dissipation. 
Grid volt age

obtained

sync
sync

sync
sync

i a
Va 
W
W a
*a
WQ

-V9
Mc/s

4 kV
6 . 5 kW

4 kW
1 .6 A
120 W

1000 V

Wavelength 
F requency
Anode voltage 
Grid bias 1 ) 
Anode current 
Gr id cu r ren t 
Al ternating-grid

(peak value)
Driving power 
Anode input power 
Anode dissipation 
Output power 
E f f i c iency

V a

= max.

1)

3.4 kW
4 kW

Va =
Wia =
W a
Xa =
% -

=

Wa

= 100 %
Wmod =

X 
f
Va
VQ 
Ta

limiting values

OPERATING CONDITIONS

GRID MODULATED H.F. CLASS C AMPLIFIER FOR TV SERVICE 
(negative modulation, positive synchronisation)



CONDITIONS.OPERATING push-pulltwo i n

f
B

Al ternating-grid

Gr id cu r ren t

—

negat i ve
LIMITING VA LU ES ( f = 7 5 M c / s )max.

max .
max .

max .
max .

white max .

OPERATING CONDITIONS. tubes in push-pullt wo
f
B

Grid current.

103
2>f o o t n o t eSee o n

2) circuitbased measu remen t s abandwidth o ni s o n
section.single LCa

3) backbyMeasu red
losses .ci r cu i t4 foraccoun tedi s)

lossestaket o carei sdriving
drivingtube power.lossesresistors.dampingi n

o f

Driv ing power. 
Output power.

F requency 
Band width

Driving power 
Ou t pu t po we r

Fre qu en cy
Bandwid th

white
black

white
black

white
black
white

white 
bl ack

sync
sync 
b J ack

sync 
black
sync 
bl ack

48-75
5. 25

8
5 

-200 
-300 
- 550

1000
3 .8
2.6
0 .5

0 .35
250

9
5 .35

1000
3.2
2.6
0 .4 

0.22 
350-450

6 
3.37

1000 V
3.8 A 
0 . 8 A
0 .5 A

0 A
250 W

9 kW 
0.6 kW

= 85 %)
= 70 %)

W 
g

Va

vggp

power i 
circuit

48-75 Mc/s 
5.25 Mc/s

8 Mc/s
5 kV 

-200 V 
-4 60 V 
-580 Vsync

Alternating-grid
(peak-to-peak value) , 

Anode current.

sync 
bl ack 
wh i t e 

volt age 
(peak - to - peak value) .sync 

Anode current

(-1.5 dB) 
dB)

white
w h i t e 
white

5 kW
6 kW

120 W

) Me/ s 
Mc/s 
Mc/s 
kV
V
V
V

largely by 
r e qu i r e d 

and

with

slidethe

Th e

Th i s

me t h o d .

V3 )
A
A
A
A
W4) 
kW 
kW

Va
vg

o f
Driving power 

indicated

volt age 
white

Anode voltage 
Grid volt age 
Anode cu r ren t, 
Anode input power. 
Anode dissipation, 

TBL 6/6000 
TBW 6/6000

Grid dissipation,

tubes

2)
2)

170-2201
6.5

10
4

-150
-225
-500

value

max. 5 kV
max.1000 V

1.9 A
9.5 kW

(Iant 
{ 1 an t 

Anode volt age 
Grid volt age,

Wa

GRID MODULATED H.F. CLASS C AMPLIFIER FOR TV SERVICE 
(positive modulation, negative synchronisation)

%

wig

Wo

page 100.

(-3
Anode volt age 
Grid volt age.

W- 
ig
Wo

Va

Ia 
Wia

V ggp
L

Tg

xg



H.E.
positive synchronisation)

LIMITING VALUES ( f = M c / s )7 5max.

Anode kV5max.
Anode kW9.5syn c max.
Anode kW5sync max .
Anode A1 . 9max.

W120sync max .
f 7 5 M c / smax.

Anod e kV4max .
Anode kW6 . 5sync max .
Anode kW4sync max.
Anode A1.6max.

w120sync max .
s h - p u 1 1tubesOPERATING CONDITIONS. i ntwo

f 48-75
5.25B Me/ s8

kV5 4
V- 150- 200

1000100 0
750800

white 2000=
Anode cur ren t,

A
Awhite 0 . 2
A0 .4Grid current. 0.5
A0 . 220.22

white 0
250sync

9
kW3 .375 .35

t i c u 1 a r at ten tion musttube above 10 8 M c / s iWhen par
therwiseinstallation,thefu 1 design o f ob e t o carea

damaged.b etube may
f requenciesoperatingfor tubes a tThere fore , our
the i n s t a 1 -104 M c / sabove 108 can

1 a t i o n .
2 ci r cu i tbandwid th measu remen tsi s o n aThis o n)

LC section .i t h a
3 back me t h o d .slidethebyMeasu red)
4 losses .iy by ci r cu i tforaccoun tedi sDriving) power

o ftakerequiredi sdrivingindicated t o carepowerTh e
and tube drivinglossescircuitresistors. power .dampingi n

sync
Grid dissipation.

F re qu en cy 
Bandwid th

Alternating-gr
(peak -t o-peak

Driving power,
Ou tpu t power.

sync 
b 1 ack

sync 
b 1 ack

sync 
bl ack

3.8
3

350-450
6

3.2
2.6

o f

a
W 

9

Wo

a
W

9

large

volt age
i npu t po we r, 
dissipation, 
cu r ren t,

(-1.5 dB)
(-3 dB)

Anode voltage
Grid bias

CLASS B AMPLIFIER FOR TV SERVICE 
(negative modulation.

P u

app roval
the

the

V a 
*ia
Wa 
I

A 
W4) 
kW

o f

value

given

single

V3) 
V3 ) 
V3 )
A

using

losses

the

b e after

id volt age 
value), sync

bl ack V ggp

guaran tee

voltage
inpu t power, 
dissipation, 
current, sync 

Grid dissipation.

Va
V9

Va
Wia
Wa
I

only

Mc/s 2 Me / s )
2)

zg

170-2201)
6 . 5
10

W ■ 
ig

*a

based



negat i ve

LIMITING f M c / s )7 5max.

max.
max .
max .

whitecu r ren t max .
max .

OPER AT I NG COND IT I ONS tubes push-pull. f(two 4 8-75 Me /s )i n

Band wi dt h (-1.5 dB) = 5.25 Mc/sB
3 dB)

Anode Icu r r en t, a

Grid current. I
g

po we r,
power,

M 2242

8
■

4-r-H EL— 600

s 40

i ::::r l
202

105
6 Va(kV)420

anode cu r-) .
rent

frequency.

200

white 
bl ack 

wh i t e 
bl ack

white 
white, 
b 1 ack

white 
b 1 ack

kV 
kW 
kW
A
W

2 
150

1000 V
400 V
3 . 8 A 
0 .8 A
0.5 A

0 A
250 W

9 kW 
0 .6 kW

Drivinq 
Ou tpu t

5
9 . 5

5
1.9
120

+ ■ 
o\Q_ 

1 
300

12v—

(kV)-
W

M-
10 —

Vg 
M 
coo

8 Me /s
5 kV 

= -200 V

volt age 
input po we r 
dissipation

Va
Va

10 
. 5

75 60

E

V ggp

HH
Htf 

-Htt- ffi

w.
ig w o

3
100

grid 

and

s=e80

Anode
Anode
Anode
Anode
Grid dissipation

E+F

Fig. 92.Constant-current characteristics 
of the TBL 6/6000 and the TBW 6/6000.

I i _W
4 X(m}

__________ 7R5O933
TBL-TBW 6/fcoCO E-2-*51

—

%
----- -  100

61!
B

Ctelegr

VALUES (

H.F. CLASS B AMPLIFIER FOR TV SERVICE 
(positive modulation, negative synchronisation)

Anode volt age

). anode

( -
Anode vol t age
Grid bias
Alternating grid voltage

(peak-to-peak value).

Va 
Wia 
Wa° 

*a
W 

g

(Wo) 
the TBL 6/6000 

function of

Fig.93
<Ia.. .....
current (I 
efficiency 

and the TBW as a

input

(7?) 
6/6000

(V a
po we r 

output powe r 

o f



out put po we r
o r

are

use
cavity resonators.

the TBL 6/20

these a

can

TECHNICAL DATA (tentative)

CAPACITANCES

TYPICAL CHARACTERISTICS

106
A)= 1a

o fexceed A50 0filament cu r r e n t must never a
(cor-timea t an y

3 5 5t o a n

Amplification factor 
Mutual conductance (I

Fi1 amen t:
Filament voltage:
Filament current:

When
sed

very 
line

0.6 pF
65 pF
29 pF

the TBL 6/20 
the output 

t r an sm i 11 er

responding
schedule

Forced cooled transmitting triodes 
TBL 6/20 and TBW 6/20

Th e 
ins tan taneously

directly heated
6.3 V
154 A

con - 
deli ve r an 
110 Me/s.

coax ial1y in 
to the TBL

r . m . s .

The tubes 
their en t i r e t y, 
(W) 2/300, so 
suit ab1e for 
circuits and

M = 60
S = 60 mA/V

Ca
S 
Cag

f o reed 
speci- 

for high-power, high 
as e.g. in the 
o r FM t ran sm i t - 
telegraphy 
can 

kW a t

thoriated tungsten, 
vf 
If

The TBL 6/20 and TBW 6/20 are 
cooled transmitting triodes, 
ally designed 
freguency operation 
output stage of TV 
ters. Under class C 
ditions the tubes 

of 17

(n order to keep the temperature of 
the seals below the maximum permis­

sible values, 
flow. For this 
with apertures

should be cooled by a low-velocity air 
terminals are provided 

be directed.

built -up
s imilar

tha t they are
in coaxial

Fig.94. Photograph of

value

b

peak 
during the energizing 

value of 355 A.

TBW 6/20 is 
used in the output stage of a TV 
vision transmitter the tube can de­
liver an output power of 17 kW in 
Band I and 10.5 kW in Band III 
(CCIR system) in grounded-grid cir- 
cui t .

parts 
purpose most of the electrode 
through which the cooling air

b



ARRANGEMENT, CONNECTIONSE LECTRODE ELECTRODE AND MAXIMUM
D I MENS IONS tn m )

5
127—1 f

N 2244

TBL 6/20Fig.95.

a

5
g

f f

r-1 b*»
H___J-*

140 ±1

a nit

TBW 6/20Fig.96.

MOUNTING POSITION
downup

ver 107
ACCESSORIES

K 718

ft

I
I

I

TBL 6/20:
TBW 6/20:

TBL 6/20
40651
40652
40 6 53
40654

TBW 6/20
40651
40652
40653

3

LO 
of

IT)

,, +1

S'

1
127-1

82+0,5 .
40,5+0,5 to

IL—
I I
I I

- -4-
I

*48,5 * 
'*60,5 , 
159±0,7
16 9 ±05

127-1 
82+05 

th

I

Grid and anode connector 
Inner filament connector 
Outer filament connector 
Insulating pedestal 
Water j acke t

HT 
______ >44- - 

__ hi

+IIjl
uv

Til I

+l—

du

&
X

+i=s
' §

Ti 

=35rr 
X------- 4+I

d 
+! u> 
tx

=3
Lui

Io1 
ioI

vertical with anode up or 
tical with anode down

w
'48,5

, 60,5
81±1



MAXIMUM TEMPERATURES

180max .

WEIGHTS
TBL 6/20 40654 TBW 6/20 K 718

COOLING CHARACTER I ST ICS OF THE TBL 6/20
max.ai r

a] t i tude
(m) /min)

35 5. 0 160
5

25 5.7

35 7 . 3 320
45 428 .4

7 8 . 6 36
8 .53000 32

11 650
850

9 1500 7 5
663000

OF THE TBWC OOLI NG CHARACTERI ST ICS 6/20

anode
Jossflowmin. water pressuredissipation

(1/mi n) (atm.)
(kW)

20
6 50

0 . 13
8 0 . 54

20
10 50

12

108

included.from drivingtransferred stagePower

tubePure
3 withvol t a g e respect t oAll)

Net weight 
Shipping weight

0 
1500 
3000

0
1500

9.7
42.7

20
50

20
50

45
35

35
45
35
25

35
25

4.2
10.6

8
16

10
20

12
24

6
12

12.8
13
13

2.2
35.2

5.6
5.9

0 .08
0 . 30

0 . 21
0 .84

0 .30
1 . 20

19
18
16

2. 6
3 .3

kg
kg

anode 
di ssipa tion

(kW)

pressure 
d rop

(mm H2O)

cathode.

Seal S °C

ef ficier. cy.

inlet temp.
(°C)

inlet temp.
(°C)

2>

min.air 
flow

(m3



110 Mc/s)max .
data)LI MITINO VALUES

max .z

max.
max .
max.Z

max .
max .

cu r r ent max .z

data)

z

=?

positive synchronisation)
V ALU ESLIMITING

f 220 Mc/s75F requency
max .

m ax .
max .
max .sync z
max.sync

OPERATING
f = 48-7-5

B
z

z

109

Anode current.
1

Grid current,

i

See notes o n page

Grid bias
Grid

F requency
Anod e vol taqe
Grid bias
Anode cu r ren t
Grid current
Alternating grid vol tage (peck-

value)

Anode voltage
Anode input power.
Anode dissipation.

Anode current.
Grid current.

sync 
black

sync 
s ync 
bl ack

TBL 6/20
TBW 6/20

voltage 
sync 
b 1 ack

520 V
2560 W

24 kW
9 kW

15 + 2 kW 
62.5%

110 Mc/s
5 kV

- 300 V
4 . 8 A
1. 2 A

5.5
25

10
12

6
1.5

kV
A
kW
kW
kW
V
A

4.5 kV
22 kW

430 V
275 V
5.1 A
3.9 A

1.35 A
0.55 A

1.4 kW
10.5 kW

6 kW

10 kW
12 kW

6 A
1. 5 A

5 . 5
6

30
9

12
500
1.5

170-220 Mc/s
7 Mc/s

12 Mc/s
4 kV

-75 V

-3 dB) 
voltage

sync
sync
TBL 6/20
TBL 6/20

6
5

-90

Dr i v ing powe r 
Anode input power 
Anode dissipation 
Output power 
E f f i ci ency

270
20 0
4.8
3.6
1.0

0.35
1.4
17

9.6

(advance

(advance

Driving power, 
Ou tpu t power,

sync 
bl ack

Anode
Gr id bi as
Alternating-grid 

(peak value),

B TELEPHONY FOR TV SERVICE 
grid, negative modulation.

o pp o s i t e

H.F. CLASS
(grounded

H.F. CLASS C TELEGRAPHY 
(grounded grid, f =

Va 
la 
Wia 
Wa 
Wa

T9

3 CONDITIONS )

V gp
Wxg =
% =
Wa 
w o
V

power
2)

vgp

Va
Wia

Anode voltage
Anode current
Anode input power
Anode dissipation

Va 
vg

wig

f
Va
V9 
•a

T9

F requency
(-1.5 dB)

Bandwid th
(

OPERATING CONDITIONS

= max .

= max .

Jg



H.F.
synchronisation)n ega t i ve

LIMITING V ALUES ( f 2 20 M c / s )max.

max.
m ax .

max .
max.
max.
max.

1CON DITIONS )OPERATING
f

Anode cur ren t ,

Grid current.

x) with r e s p e c t t oAl 1 vol tage s

110

Driving power, 
Ou tpu t power,

4 . 5
22

9
12
6

1.2

kW
kW
A
A

kV 
kW

W a

vqp
voltage 

wh i t e 
b 1 ack 
white 
b 1 ack 
white 
bl ack 
white 
white 
b 1 ack

W.
iq W o

white
white
TBL 6/20
TBW 6/20

wh i t e
wh i t e

cathode.

170-220 Mc/s
12 Mc/s
4 kV 

-70 V

B
Va 
%

V a
W i a

Anode voltage
Anode input power. 
An ode dissipation.

250 V 
110 V

5 A
1.6 A

1 A 
0 . 2 A 
1 .3 W
12 kW 

1 . 2 kW

laAnode current.
Grid cu r ren t,

F requency 
Bandwidth (-3 dB) 
Anode voltage 
Grid bias
A]ternating-grid 

(peak value).

la

CLASS B TELEPHONY FOR TV SERVICE 
(grounded grid positive modulation, i



200

100 ^■20 A

■ -H •

-100

-200\-

6 Vo (kV)2 4 8

Constant-current cna rac teris-
the TBL 6/20 and the TBW 6/20.

-70,5 kW

Black
too to

8 2.080

1.560 6

40 1.04

0.52

t(Mc/s)

White

o f

as

serv ice .

Ill

fBl754~

TBL-TBW

-3001. 
0

450 \
401

Fig.97 . 
tics o f

— la
----  (A)

Fig . 98 .

TBL 6/20

J9
(A)

300
V9 
(V)

I ant 

(°/o)

I I I
Va = 4000 V
Vg = - 75 V

WOsync

11L^~^\\\\

few®
I

350-
300\ 

zso^-
200'

.Nr

--- N^v 
uzl r
:=-S'S!|

!W
!SJ

>8!l
8Bl

■ 2246
T/20 d-9-’56 if 

m+H-—t
■504rHz±E

3-dimensional diagram of the performance of the 
and TBW 6/20 as HF class B amplifier for TV



(sync.po we rancan

t he TBL 12/100.

112

the grid and

12/100 and th 
"TBL 12/100

wh i ch
the

Forced cooled transmitting triodes 
TBL 12/100 and TBW 12/100

sy s t em , 
i nh e ren t

a TV vision 
deli ve r

has a 
of this

e TBW 12/100
and TBW 12/100

o f

Since both tubes operate at 
are provided to 
connec t ion s.

The TBL 12/100 is provided vzi th a multifin radiator 
allows for a relatively large anode dissipation, 
high power involved.

rather high vo1tages,anti-corona rings 
prevent sparking between the grid and the anode

As a linear amplifier in 
pull grounded-grid 
peak) in band I.

special water jacket 
tube additional air­

transmitter two tubes in push­
output power of 100 kW

the TBL 12/100 
the seals

The TBL 12/100 and TBW 12/100 are the forced-air cooled and the 
water cooled versions respectively of a high-power transmitting 
tube,delivering an output power of 108 kW at 15 Mc/s under class C 
telegraphy conditions.

For the same purpose 
("Grip-o-matic"). To cool 
cooling is required.

For a detailed description of the TBL 
reference is made to the publication: 
Transmitting Tubes") .

Fig.99. Photograph of Fig. 100. Photograph of the TBW 12/100.



TECHNICAL DATA

4 20 A a t
e .

CAPAC ITANCES
= 3 .4 pF = 116 pF 86 pF

TYPICAL CHARACTERISTICS

= 10 kV, 5 A)

kV,3 I 50 A)

ARRANGEMENT. E LECTRODEE LECTRODE CONNECTIONS AND MAXIMUM
D IMENSIONS mm)( i n

9
1a

6xM10 ■

9 I

f f

§f

u
L

f Use a 

S’ 22‘

3)72262

420 m m .

ACCESSOR IES

113

POSITIONMOUNTINGI

—Jfii

!
'max335\

1 
72283

h. 286

for filament 
j acke t

40628
K 506

40628
K 714

directly heated 
= 17.5 V 

196 A

CD
SS

£

__ £
max

195 ■

150

vertical with anode down 
vertical with anode down

TBL 12/100:
TBW 12/100:

TBW 12/100
Cl ips
Water

i

= 27
= 50 mA/V
= 92 mA/V

IZS .. 1

12/100.
hose with 

of l3/4".

TBL 12/100
Clips for filament
Cooler housing

=3 ’̂

vf
If =

The filament current must never exceed a 
any time during initial energising schedul

Filament: thoriated tungsten. 
Filament voltage: 
Filament current:

S
S m ax

C9

Amplification factor
Mutual conductance

Cag

<Va

<Va

9^0

peak value

— a

o f

Ca

Fig.102. TBW

) Use connecting 
inner diameter

) Coupling for metal tubing with 
an outer diameter of 28 mm. 
For removing the tube from its 
water jacket the free height 
above the tube must be at least

Fig. 101. TBL 12/100. When connecting 
the filament the three pins of each 
group must be joined.

la



MAXIMUM TEMPERATURES:

180max .
We IGHTS

TBL 12/100 K 50 6 TBW 12/100 K 714
Net 28.5 7 2 14

10597 82

bCOOL ING CHARACTERISTICS OF THE TBL 12/100

anode ai r min. airmax .
a]titude

( m)

3 535 1 140
45 143400

30 35 421500 136
25 1323000 44

5435 2750
62.50 45

45 1500 35 64. 5
25 3 193000 68

COOL I NG CHARACTER I ST ICS OF THE TBW 12/100

4anode min)
flow

(1/min.) (atm.)

20 25 0 . 15
30 50 45 0.45

20 32 0 . 25
50 50 65 0.85

20 55 0 .6
100 12050 3

b t h tube used f requenciesi s above speciala t Me / s ,6 a t -e
b t hten t i o n 9 i anode- a n d grid sealmust t o temperatures.ven e
theCool i n g o f seals f f e c t e d r flowingby th r o u g hi s a ie

provided t hslots o f cooler housing. I n taintopa t e c e r
anode dissipation and t h t hcool i n g b yw ia tcases. e . g . e

o f f 1 o b eminimum quan ti ty air. seals willair t o notw
fficient main tain seal t h maximumt o temperaturess u e

i s s i b 1 1 u e f requencies a b o v M c / s6a te v aper m e
t hConsequen tly , larger b ei n quan t i airty muste s e cases, a

supplied.114
2 special filamentWhen using) connectors type 4 06 28 . t o -n o .

leadt h f adequateconnecting t i o n ,e s o cross sec

t h filamentaddi t ional terminal rule.air i s .e s a s a

not necessary .

taken firms h o u Id b e o f filamen tcon tactCare t o ensure

distributionb t a i norder o fterminals i n t o currento over
terminalthese s .

3 4 See 115.and) page) .

we i gh t 
Sh ipp i n g

pressure 
loss

p ressu re 
drop

335
322

20.5 kg
39 kg

inlet t emp.
(°C)dissipation

(kW)

di ssipation
(kW)

weight

(mm HgO)

o f

the

Seals:

o f

°C

flow 
( m^ /m in )

equal

2)

low

the

2)

the

with

3>

inlet temp.
(°C)

cool i n g

the

the

When

5)

below

the

g e t h

the

wa ter 
b



synchronisation)(ne ga t i ve po s i t i ve
V ALVESLIMITING Mc/s)6 8

Anode kV6.5max .
Anode A16max .
Anode kW100sync m ax .z

Anode kW50sync max .z

A2s yn c max .9

O PERATING CONDITIONS. tubes push-pulli ntwo

6f Mc/s48-68 )z

75.5 Mc/sB
Mc/s7.5 )

6.5 kV
V-250z

8
V

ggp V )
Anode current. A3 2

A24
Grid cu rren t, A3 .4I g A2.2

922.4 kWsync
80 + 20 )
45 + 11 )

seal low i t often bekeep the 1 8 0To temperatu res

o f sufficient veloci tyair t ot o a nnecessary
started fore pplicationThis b eseals. air must upon o r a

1 t a g e . Anode- a n d seal b cooledfilament canv o s
i t a b 1 inletblower o f the theb y airconnecting t os ua

belowt t a c h d the tube. frequenciesA tring.an ti - corona t oa
r u 1coolingMe /s . air6 not necessary.a s a e ,

used order overheatinb e i nMc/s air t o p r e v e n t6 must 9
f requency andA t maximum ( 30 Nc/s)ando f anode- s .

least cub.condi tions 2 . 5 ( 9 5 feet)b 1 i s h e d opera ting a tpu
o f aboutrequi red i t h loss 500i sm i n u t e a m mper

column .inch)( 20 w a ter
4 f cooling i s 50inlet) Maximum watertemperatu re o
5 ling be tween ando f the 50inlet 20) A t temperatu re coos

by proportionalo ( b e found i n -required quan ti ty can
terpolation .

6 special o f theo f version6 0-68 Mc/sf requency) I n arange
tube 115i s necessary .

7 basedbandwidth ci r cu i tv a 1 u o f i sThis measurements) o n o n ae
s i n g 1 section .with LCa e

8 backthe slideMeasured by)
9 Thelargely by losses .c i r cu i tfori sDriving) power

losseso f i ntakerequ i red t o careindicated driving power
drivingand tubelosses power .ci r cu i tdamping resistors.

1 0 included.drivingtransferred from stage) P o w e r

seal

Dri vi ng power, 
Ou tput power.

F reguency 
Bandwid th

Alternating-grid
(peak - to - peak value).

vol t age 
cu r ren t,

sync 
black
sync
bl ack

sync 
bl ack

sync 
bl ack

1740
1300

H.F. CLASS B AMPLIFIER FOR TV SERVICE 
modu1 a t ion,

o f
o f

W o

sync 
inpu t power, 
diss ipa tion,

Grid current.

(-1.5 dB)
(-3 dB)

Anode volt age
Grid bias

V )
..8 ,

b e

willb e

the

the

Above

accoun ted

the

flow

me t h o d .

Va
I

Va

volt age

b e

°C

cool i n g

i a 
Wa 
I

( f = max.

w.
ig

the

flow

the
°C

°C.

pressu re

3)

kW10 
kW10

la

aW

)
7
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DESCRIPTIONS OF RECTIFYING TUBES

into

GS ,
are

thewhe reas

a

A

%

4

e

r—
=t=c>6

I 1d

BBC

117• mr

rectifying tubes.

avw- -

and 
and

xenon
DCG 7/100.

tubes,

i i ■

L-.taw.waJ

8^

LvAvXkWA-

rt—

o f

—FK

ex

described include a 
denotedby the figures 
the diagrams of which

F % 4MVMvi

F@©
1 12-2 | 

r.

The mercury vapour 
xenon filled tubes

The technical data of the rectifying tubes 
table with 7 different operating conditions, 

to g that refer to the rectifying circuits.
are given below (see Fig. 104).

Fig. 104. Circuits

kv.WAW.vJ L

(gfe©n(g) ±

tubes may only be used vertically, 
may be mounted in any position.

The rectifying tubes, described below, can be divided into two 
groups,viz.mercury vapour and xenon filled tubes.The DCG 4/1000 G. 
DCG 5/5000 GS, DCG 6/18, DCG 7/100. DCG 7/100 B, DCG 9/20 
DCG 12/30 are mercury vapour tubes, whereas the DCX 4/1000 
DCX 4/5000

mercury vapour 
are xenon filled.



Single-anode mercury vapour rectifying tube DCG 4/1000 G

a
tube with a maximum

A.

Technical data

F i 1 a m e n t : c o a ted
Heating: direct

bvoltage Heater 2 . 5V V
Heater 4 . 8current A
w time 3 0min. s

CHARACTER 1ST ICSTYPICAL

vol t a g e V 1 2 VArc 0.25 A ) arc

Fig.105-Photograph o f the DCG 4/1000 G.

LIMITING VALUES

Direct 0.25 0 . 5 Acurrent = max. max.

kAnode 21 Acur rent — max.pea max.

k V1 0 2V max. max.i n v p
condensed

3 2 5-702 5-60
4Ambient ) . • 15-40 15-50temperature m b

E LECTR ODE ARRANGEMENT. ELECTRODE CONNECT IONS AND

( i nMAX I MUM D I MENS IONS

medium bayonetBase: 4 P
Socket: 034 0 2 1 8

4 0 6 1 9Cap:

118 f

arrange-
°1

'f ITUi ndimensionsmaximumand

m m ■ 1tV>

For foo tno tes nextsee page.

I n v e r s e 
(max.

3 
O

?

voltage 
c / s ) . . .

I
4

t a

M2252

peak
15 0

f 
T

Temperature 
mercury

directly heated 
) inverse peak

10 kV.The maximum d.c.output

oxide

The DCG 4/1000 Gis

I o
I a P

( I o

a i t i n g

mm)

o4

o f 
) .

&
I
§
S3

max 49 
a I74'4!

"nsr

o f

o f the DCG 4/1000 G .

with
s)

recti tying 
vol t a g e 

current is 0.25

°C
°C

2>

Fig .106• Electrode 
ment,electrode connections

f
I



MOUNT I NG POS IT I ON :

Vertical

NET WE IG HT : 8 0 9
SHIPPING WE IG HT : 12 5 9

6OPERAT I NG COND IT IONS )
Inverse voltage = 1 0 kV

Circuit Secondary Directtrans- Direct Output
voltage current power

F ig .10 4 )(see (without 1
(kV)( k V ) ( kW )KA )r m s

3 . 5 3 . 2 0 . 5 1.59a
b 7 . 1 6 . 4 0 . 5 3.18

4 . 1 4 . 8 0.75 3.60
d 7 . 1 9 . 6 0.75 7.20

3 . 5 4 . 1 1 . 5 6.20e
f 3 . 5 4 . 5 1 4.50

7 . 1 9 . 0 1 9.009

peak voltage =Inverse 2 k V

Secondary Direct Direct Outputt r a n s -
vol t a g e cur rent power

(see ( w i t h o u t load)
( k V ) (A ) ( kW )

0.71 0.63 0.631a
b 1.41 1.27 1 1.27

0.82 0.96 1 . 5 1.43
d 1.41 1.91 1 . 5 2.87

0.71 0.83 3 2.48e
f 0.900.71 2 1.80

1.41 1.80 2 3.609

r) and o fand Vshift ±Phase use a
119r ecommended.transfer rue r i sme n t

2 least 30 minutes.afterWaiting time t ra nspor t a t)
3 apply thetwice t ot he equ ipme n t i sWhen) amax .

o f 20conde nsed t empe r a t u rehigh tension at mercurya

convection cooling only.With

5) the chassis.socketabove 2 kV theAt

6 neglected.t ube s arevoltage drops in theregulation and) Transformer

1

f ormer

between V 
a

voltages

of 90°

o a d )

centre-tapped fila-

s ta r ted

vol t a g e

with down

former

must be insulated from

peak

day it is permitted 
°C.

voltage

( kV ) r m s

30°

<)

base
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Single-anode

The DCX 4/1000 is xenon-filleda
tube with m ax i mu m inversea

maximum cu r r en ta
0.25 A. s -

i d en t i cal .of both tubes are

Technical data
Filament: oxide coated

directHeat i n g :
Heater 2 . 5 ■V' 'H e a ter 5 Acurrent:

i t i n g time : m i n . 1 0 sec.

TYPICAL CHARACTERISTICS

voltage V 1 2 V0 . 5 A ) .Arc IIarc
M 2253

Fig . 108 .

LIMITING VALUES

Direct 0.25 0 . 5 Acurrent max.max.

peakA n o d 2 Acurrent 1e max. max.
voltage. . kV5Inverse 1 0 max.max.

15 0 50 0F requency max.max.

Ambient - 5 5 / + 7 5max.m b
2 0 A>20Surge current max.max.

CONNECT IONSARRANGE ME NT . ELECTRODE ANDELECTRODE
m m )( i nMAX I MU M DI MENS IONS

b a y o n e tmed i u m 4Base: P
Socket : 034 0 2 1 8

mediumTop cap:

4 0 6 1 9Cap:

121
I

UL
elect rode conn ec t i on s

the DCX 4/1000.in mm

foo tno tesFor nextsee page.

!£

i ca 1 1 y 
data

a r ran gemen t.

o f

3 
O

max53 ,

xenon-filled rectifying tube DCX 4/1000

a
I surge

H JIM U

Fig.109•Electrode 

and maximum dimensions

the DCG 4/1000 G, 
rough 1y

(I o

W a

peak

temperature 

recti fying 
peak voltage of 

output current of

2)

o4

f rom

i o
1 a p
V i n v p 
f

voltage:

max.-55 /+ 75

d . C .10 kV at 
Al thouah the DCX 4/1000 differs ohy 

the elec t rical

2)

P O,

c / s

°C
3)

J X

3>

Vf 

h = 
T = w

with

4)



MOUNT ING POS IT ION : arb i t r a r y

NET «E I GHT : 10 0 9
SHIPPING WEIGHT: 16 5 9

5OPERAT ING COND IT IONS )
Inverse peak k V1 0

Secondary Direct Direct Outputtrans­

former vol t a g e current power

(wi thout load)

( kV ) ( kW )(A )

3 . 5 0 . 5 1 . 63 . 2a

0 . 5 3 . 2b 7 . 1 6 . 4

0.75 3 . 64 . 1 4 . 8c

7 . 20.75d 7 . 1 9 . 6

1 . 53 . 5 4 . 1 6 . 2e

4 . 53 . 5 4 . 5 1 . 0f

1 • 0 9 . 07 . 1 9 . 09

peak voltage = kV5Inverse

Direct Direct OutputSecondary t r a n s -

voltageformer vol t a g e current power

(without loadFig.104)

) ( kW )( kV ) (A )

1 . 0 1 . 61 . 61 . 8a

3 . 23 . 2 1 . 03 . 5b

1 . 5 3 . 62 . 42 . 0c

1 . 5 7 . 24 . 83 . 5d

6 . 22 . 1 3 . 01 . 8

4 . 52 . 2 2 . 0f 1 . 8

9 . 02 . 03 . 5 4 . 59

o fandh i f t o fPhase use a122
1ow ignition volt age.recommended.trans f orme r ame n t

theto pin 1 atrespect(f ,s )t he volt age

mome n t

15 sec.Averaging time = max .

duration 0.1Max . sec .

4 the chassis.frominsulatedmust be2 kV the s ocke tabovevoltages) At

neglected.tubesTransformer regulation and are

between V a
In

voltage drops in the

of pin 4 should be positive with

centre-tapped fila-

v o 1 t a g e

(see

V and 
order to obtain

( kV ) r m s

3)

5J

2)

90°

vol t a g e

( kV r m s

± 30°



Single-anode

fil1ed IIrhe DCX 4/5000 is a xenon
maximuma

outputmaxi muma c .

I.

i

Technical data {
Filament : oxide coated

directHeating:
5Heater V

7 . 1H e a t e r Acur rent 
min. 3 0Waiting time sec

CHARACTER 1ST ICSTYPICAL

1.25 A ) . . 1 2 VArc

Fig.110.Pho tograph the DCXo f 4/ 5000 .

n * M 2275

V A LUESLIMIT I NG

1.25 Amax.Direct current 
5 Acurrent max.

kV1 0max.Inverse
15 0max.F requency 

- 5 5 / + 7 0Ambient temperature m b
5 0 Amax.Surge current 

ELECTRODE CONNECTIONS ANDARRANGEMENT.E LECTRODE

mm )( i nD I MENS IONSMAX I MUM
H-

4J uBase : P
4 0 4 0 8Socket:

Top cap:

4 0 6 1 9Cap:

123
a

'af

fdimen sions inand maximum

f f IT ITn imm m

foo tno tes nextFor page.see

%
o2

tube with
10 kV and
1.25 A.

$e
s

I

xenon-filled rectifying tube DCX 4/5000

Fig.111.Elec 
ment.electrode connections

dg
(I o

4°
7o

m b o

voltage

vol t a g e 

voltage 

peak

vf ■

=
T =

V

O f

max 59

ri

i n v p 
f

V arc

of the DCX 4/5000.

t a
I surge

I o
I 

a P
V

inverse peak 
d .

Anode

c / s

°C
3)

2)
peak

rectifying 
vo1 tage o f 
cu r ren t

t rode a r range -



MOUNT ING POSIT I ON : orbit r a r y

NET WEIGHT: 19 0 9
SHIPPING WE IGHT : 95 0 9

4)OPERAT I NG CONDITIONS :

Inverse peak k V1 0

OutputS c o nd a r y Direct Directt r a n s -

former vol t a g e current p o w e r

Fig .104) load)(see

( kW )( kV ) (A )

83 . 2 2 . 53 . 5a

2 . 5 1 66 . 47 . 1b

1 83.754 . 84 . 1

3 63.759 . 67 . 1d

3 17 . 54 . 13 . 5e

2 2.54 . 5 5 . 03 . 5f

4 55 . 09 . 07 . 19

124
centre-tapped fila-o fandbe tweenPhase use a

volt agelow ignitionobtainr e comme nd ed .t rans former i s amen t

the2 mome n twithshould be pos i t i ve a t4 res pec t t ovolt aget he pin

of ignition.

15t i me :Ave rag i ng sec.ma x .

Maximum duration 0.1 sec.

4 neg lec ted.t he tubesi nandTrans for me r)

V a
In

shift

of pin

volt age d r ops

a ndof 90° ±

vol t a g e

vol t a g e

3)

( w i t h o u t

regula t i on

30°

( k V ) r m s

2>

order to



i s f ilJeda vapour
with a

kV at a cu r -
ren t

Technical data

Filament : coatedoxide
directHeat i n g :

b5 Vvoltage Heater z

7 AHeater current 
23 0min. )time Waiting

TYPICAL CHARACTERISTICS

12 VA ) vol t a g e 1 . 5Arc

f the DCG 5/ 5000 GS.F ig.l12. Pho tograph o

LIMITING VALUES

kV5101 3V max-Inverse v o i n v p
1.751 . 5 A1 . 5z max.) currentDirect

7 A66max.Anode 
4 04 0 A4 0max.)currentSurge

2 5-702 5-602 5-55
7 15-5515-4515-40) temperature m b

b o f tapped filamenta ndo f ±Phase use a
recoramended.transfer me r are

2 d is t ribu-limits andconditions, i.e. temperature) For average p rope r
o flong interruptionand alsoo f After transpor t se r -t i on ame r c u r y .

o fperiod 30In general. minutesis required.waiting time aa
125sufficient.will be

150 c/s.f = max .
4 10) Averaging time is sec .max .
5 0 . 1) During sec .max .

twicestarted upthe equipment isI f to a
temperature of 20high tens ion a t

7 values.) With natural cooling: ave rage

%
t a

Temperature 
mercury

me rcu r y 
maximum

between V a

1 onge r

a nd/or

w i thin

shi f t

after

yl

1 t a g e 
4

(I o V arc

peak

o f
6) .

Vf

Tf =
T u

I o
I a p

s urge
condensed

3) 

inve rse peak 
out pu t

Single-anode mercury vapour rectifying tube 
DCG 5/5000 GS

current
5

maxi mum d .c .

90° 30°

peak

°C

°C

day it is permitted to apply the 
°C.

The DCG 5/5000 GS 
rectifying tube 
voJtage of 13 

of 1.5 A.

3)

a condensed mercury
6)



E LECTRODE E LECT R ODE CONNECT IONS AND
( i n mm) OF THE DCG 5/5000 GS

Base : Super with ba yo ne t

Socket : DCG 5/5000 GB : 40408, 5/5000DCG GS : 4 0 4 0 3
Cap: 40619. 4 0 6 1 9

tor-—
M4

/

a
<a

4°

'o
f

onM *257

ele c trade con nections
the DCG 5/500 GS.maxi mu m mm

MOUNT I NG POS IT I ON :

vertical with

NET WEIGHT: 2 2 5 9

SHIPP ING WE IGHT : 3 7 0 9

CONDITIONSOPERATING * )

1 3 k Vpeak voltage —

OutputDirectDirectSecondaryC i r c u i t trans­
former current power

load)( w i t h o u t(see
( k V )(kV ) ( A )( kV

12.434 . 14 . 6a
2 4.839 . 2 8 . 3b
27.84 . 56 . 25 . 3
55.54 . 512.49 . 2d
4 8.495 . 44 . 6e
3 4.865 . 8f 4 . 6
6 9.7611.69 . 29

126

vo1t age d rop s the neglected.and i n“) Transformer

I 
f

I 
f

ARRANGEMENT.
MAXIMUM DIMENSIONS

°J
O2

X

E

r e gu 1 a t i o n

down

Jumbo

voltage

£4

X 
U
E

max58,7
'max 52,5 *
*”74.4’ *

- •

Fig.113.Electrode arrangement, 
and maximum dimensions in mm of

tubes are

base

voltage

) r m s



5peak k V

Circuit Direct Direct Outputt r a n s -

voltage voltage cur rent power

(see load)

( kV ) ( A ) ( kV )

3 . 5 5 . 61 . 61.75a
3 . 53 . 5 3 . 2 11.1b

5.25 12.62 . 0 2 . 4c

5.25 2 5.13 . 5 4 . 8d

10.5 2 1.71.75 2 . 1e

1.75 2.25 7 15.7f

3 1.53 . 5 4 . 5 79

25 Effl

S3EH
20

15
:r

10

■i
5

10

o f con den sedo f rise tempe r a tu reme rcu ry

o f the DCG

127

§
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-
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o 
0

Fig.114.Rate
5/5000 GS.

former

30 Tw(min) 3515

AtHg 

(°C)
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Single-anode mercury vapour rectifying tube DCG 6/18

The re
aa

Technical data

F ila me n t : oxide c o a ted
Heating : direct
Heater vol tag 5 Ve 
Heater 11.5 Acurrent 

2Waiting )time 6 0 sec.m

TYPICAL CHARACTER 1ST ICS

V 1 2 VvoltArc ( I A )3 arc
load : 1 9n o

f u 1 1 1 21

Fig.115.Photograph o f the DCG 6/18.

■ 2259

LIMITING V A LUES
F requency 150 C / 8f s max.

peak V 2 . 5 kV1 5max.
) Direct 3 5current Amax.

Anode peak 1 2 2 0 Amax.
) Surge current max . 120 2 0 0 A

2 . 5Inverse peak vol t a g e V 15 1 0
5 25-75Temperature c o n d 2 5-55) 25-60z:mercury

15-55Ambient 15-35 15-40temperature m b

1 the o fandshift o f ± and rf use
t r ans f o me rf ila men t are

2 distr ibu-within limits andconditions.) For average i . e . t erape ra tu re pr ope r
After long interruption oftransport and alsoo f128 mercury. se r -a

30In ge ne ra 1, period of, minuteslonger waiting time is aa
sufficient.ill be

10Averaging time i s sec.max .

0. 1 sec .max .

thanstar ted t oequipment is not ap-t heIf mo re a
condensed te mpe r a t u reply high tension a t mercurya

6 values.app r ox i ma t e) With natural cooling;

between V a 
recommended .

requi red.

f
T w

i n v p
'*9
t a

age

i n v p
I o
I a p
I surge

o f

Vf 
I

day. it is permitted 
of 2 0 °C.

o 
condensed |Iu m

tempe ra tu re 
over an bi en t

) A phase

Equilibri 
m e r c u r y 
rise

ctifying tubeDCG 6/18 has 
gt

current 
4

voltage
3

) Dura t ion

o f

o a d :

Inverse

e n s e d
6)..

kV

°C
°C

5)

30°

X)

3)

°C
°C

90°

mercury vapour 
maximum inverse peak voltage of 15 kV; 

maximum d.c. output current of 3 A.

a centre tapped



E LECTR ODE ARRANGEMENT. ELECTRODE CONNECTIONS AND
MAXIMUM D I MENS IONS ( i n m m )

Base: with ba yone tsuper
M6Socket: 4 0 4 0 3

Cap:

a
'a

Elect rode a r ran ge -
°4 7°connectionstn en t .

oJ 2od i men s ion s i nand maxi mu m mm
othe DCG 6/18.o f Tf f wf

I

POSIT I ONMOUNTING

ver tical with base down

NET WEIGHT: 4 5 0 g

WE MG HT : 165 0SHIPPING 9

OPERAT I NG CONDIT IONSMAX I MUM

1 5 kVpeakInverse

Direct OutputDirectSecondaryCircuit trans-

v o 1 t a g evol t a g eformer current power

load)(withoutFig.104)(see
( kW)(A)( kV )( kV )r m s

2 8.864 . 85 . 3a

5 7.69 . 6 610.6b

7 . 2 9 6 4.86 . 1
13 0914.410.6d

1 8 1126 . 25 . 3e

1 2 8 0.46 . 75 . 3f

1 2 16 213.510.69

2 . 5 kVpeak voltage =Inverse

OutputDirectDirectSecondary trans-Circuit
vol t a g evol t a g e cur rent power

load)Fig.104) (without(see
( kV )(A )( kV ))( kV r m s

1 0 7 . 90.790.88a
15.81 01.58 1291.76b
17.91 51.191.02c

3 5.81 52.381.76d
3 0.93 01.030.88
2 2.6201.13f
4 5.22 02.261.769

neglected.the tubes areand voltage drops in

J

to
+1lo
£

Q) 
+1 

§
Fig.116 • 

electrode

former

Jumbo

medium

voltage

max 72 
^K.3±0,t

0.88

1) Transformer regulation



typical operating COND IT IONS

J)kVpeak 1 5

Circuit OutputDirectt r a n s -

volt currentage power
(see F ig . 4 1 ) (without load)

( A ) ( kW )( kV )

4 . 8 2 44 . 0 6a

b 9 . 6 4 88 . 0 6

5.55 5 46 . 0 9
d 9 . 6 10 812.0 9

934 . 8 5.15 1 8e

f 4 . 8 5 . 6 1 2 6 7

9 . 6 1 2 13 411.29

25 T :
EH

20

H ■■

15 i± •:
£±

10

H
o f

5

th et u r e

DCG 6/18.
60 Tw(mir>) 7010

80 i |

t

I

60

kmb

CO

a tu re
^Hg-4-U4--

th e DCG 6/18 a s

functions o f the 20130 - - ^arnb^ - —

a ge .
0 10

kV .13.6nominal peak inverse a n od et ovalue a

10%.fluctuation ±vo 1 tagema insa

8% off i 11 e rtransformer. etc., amountinglosses i n t oa nddrop
havethe 1oad .ac r osst he

!======3=i

--------L
4-,-

= = =£ =

tH±H1 j

o f

oL 
o

Tempe r- 

o f

Direct
i o 1 tage^)

m e rcu ry

o f

tempera­

tube

DCG 6/16
& 
fcj

SEE 
:z:z:

former

»
1-1-’56

ggHg
ll,H tllllf fS±L

50

corresponds

voltage

vol tage
volt ag e of

already been deducted.

allowing

Fig.117 • Ra te
f conden sed

X- 2»6?
7iDCG«/*5 //-/-W

upper limits
bmites superieures _ 
obere Grenzen -—I—-

Fig.118-
limits

Inverse

r#j+H-H
M-H

itsE/

= max.

output voltage

voltage

ssii
30

Vf =. C,75V 
Ia = 0A 

ffl EH ~

j-------rlrr ~

lower limits
-^Umrtes inftrieures

untere Grenzen

15 20 VainVp(kV) 25

-

5

I It
11

T“

ii

tH9 s

Secondary

rise o

X) This

^414+
20

) T ube

( kV ) r m s

inverse peak volt-
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^Trcrrrn^-* •
M 2609

the DCG 7/100 B.

the

) .

131TECHNICAL DATA

2)

i

Cathode:
Heating: indirect.
Heater voltage
Heater current
Waiting time

Bo t h 
the 
whereas

20 A
10 min .

Grid-controlled mercury vapour rectifying tubes 
DCG 7/100 and DCG 7/100 B

max .
= min .

with 
10 A 
tent

oxide coated 
k connected to f

= 5 V

Owinq to the j 
the tubes are 
whilst they.

vf
Tf =
Tw

are grid controlled rectifying tubes 
voltage of 15 kV at average current of 

When the tubes are used for intermit- 
berise 15 A.

See notes on page 133.

Fig. 119. Photograph 

of the DCG 7/100 .

/

I''

tubes have the same electrical and mechanical data except for 
base connections, the DCG 7/100 being provided with pins 

the DCG 7/100 B has flying lead base connections.
possibility of control by means of the grid voltage, 

• very suitable for use in stabilized cower supplies 
can also be used for protection purposes 1

The DCG 7/100 and DCG 7/100 B 
a maximum inverse peak 
(continuous operation) . 
operation, the direct current

Fig.120. Photograph of



TYPICAL CHARACTERISTICS
= 15 A) 12 V=:

no
I o adover

LIMITING VALUES

kVmax.
kVmax .f wd
Am ax .=

410 sec) A )max. m ax .
A45max .

5A )

grid and cathode max .

10
6 ) 25-65m e rcu ry

10-30t empe ra tu re ) 10-35

8CONDITIONS )MAX I MU M OPERAT I NG

k V1 5peak

Ou t p u ttransformer DirectSecondary Direct

vol t a g eload) current( w i thou tvol t a g e power

(kW )( k V ) ( A )Fig. 104)(see

962 04 . 85 . 3a
19 2209 . 610.6b

3 0 2 167 . 26 . 1

4 3 214.4 3 0d 10.6
3 7 26 . 2 6 05 . 3

2 6 84 06 .7f 5 . 3

4 0 5 4 013.510.69

CONDIT IONSTYPICAL OPERATING

k V1 5Inverse max.

Ou t p u tDi r e c tt rans former DirectSecondary

load)( w i thou t current powerCircuit
( kW )(A )( k V )( k Vg . 10 4)(see

8 02 04 . 8 4a

1 6 02089 . 6b
1 8 03 065.55
36 01 2 3 09 . 6d132 6 0 3 0 95.154 . 8

2 2 44 05 . 64 . 8f
11.2 4 0 4 4 89 . 69

opposi te pageSee notes o n

I

Inverse peak vol tage 
Forward peak voltage
Direct current

me rcu ry 
rise

tempe ra tu re 
ambi en t

27°C
30°C

15
15
10
15

V 
kQ

Inverse peak voltage 
of condensed 

7

15
25-60

load 
f ul 1

voltage
1 0

voltage

vol tage

max.600 
max.600

20

Tempe rat u re 
Ambient

Inverse voltage

kV
°C
°C

Arc vol tage (1^ 
Equilibrium condensed

peak

(averaging time 
Anode peak current 
Su r ge cu r ren t 
Grid peak vol tage 
Resistance between

( k V ) r m s

r tn e

Va 
Va 
*o 
I

Varc

o
Iap
1s u rge 
vgp
%

9)

3)



NOTES

X) Control device F P 1 ySee: H . T . units transmitters.s u

2 condition w i thin limitsFor i . e .) temperatuaverage s , res
distribution o fproper m e r cu r y .

o fA f t an d also long interruption servicetransport ae r
vol t a g ebefore anode i srequi redlonger w a i ting time i s ap -a

general,t h I ntribu tionplied m e r c u r y .t o proper ee n s u re s
m i nu t e sill b e sufficient. Moreover, 1 0o f m i n u t e s4 5time wa

o f the1 t a g e , preheatingswi tched the heaterhavingafter o n v o
o 1 t -pp i ythe anodes tar ted byb e connectinganode t omust a s u

the A .limi ting 6V resistor t oV c u r r e n t= m a x. 5 0 0 via aage b
3 c / s .f 1 50) max.

4 operation.in termi t ten tFo r)
5 du ra tion 0 . 1Maximum) sec.

6 dthan Uy . i sstarted twice i ti squ ipmen t notI f more a) e
condensed - me rcu ryhigh tension t e m -a tt o aa

o f C .20perature
7 ling. Th tuben a t u r a 1values; canApproximate coo e)

than the stated maxima ,higher a m b i e n t temperatu resoperated a t
t h and the conden seda m b i e n tbe tweendi f ferencewhen m e r -e

o r e d u c e di t h t u r a 1 cool byi n g ) i sC( 3 0 a nw n atempe ra tu r ec u r y
reductionb o v e the base. Ab u 1 b justdi rectedflow a t aair

o i t h s i m p 1b e ob tained a i r j e t .e a s i 1 ythan C1 1 0 awcant o ess

8 tubesand vol tag drop i ngulationTransformer are n e g -e s) r e

1 e c t e d .

9 anode 1 t a g ei na 1 peak inversen d svalueThis t o V oa n o m) cor r e s p o
f luc tua tionvol t a g ea d e forb- mainsk V , allowance1 3 a. 6 i n g m

± 1 0 % .
filter.transformer.losses etc.drop i n1 t a gTu b e ev o

havethe load.o f ou t p u tting 8 % acrosst oa m o u n

deducted.beer.

133

o f

o f

10)

I o

o f

vol t a g e

the

and

the

and

with

the

o f

p p 1 y
o

for

permi tted

after

al ready

b e

the

the



electrode ELECTRODE MAXIMUMAN DCONNECT IONS
D1MENSIONS mm)

20
a

M8

max 117

max78»

a
f.k

f,k9

9f M 2582

200

a

M8

max78^

a
block. green

e
9- )3 p

6,5

115f,k f

Fig. 121b . DCG 7/100 B.

POSITIONMOUNTING

terminal up

1200NET WEIGHT: 9

3760 gSHIPPING WEIGHT:

134

20
Iff

100
40,

lOJ 
u-r-

40409
40620

Socket:
Cap :

I ' max 117

$ 
§ 
6

$
b
6

UW
. 82

0 O 0

S£< :
0 O 0

with an od evertical

arrangement.
( i n

Fig.121a.

. "l

w
red

DCG 7/100.
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Fig.122. Co n t r o1 character 1st ics o f
the DCG 7/100 and DCG 7/100 B.
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Single-anode mercury vapour rectifying tube DOG 9/20

a

o f maximum 2.5 A.

DATATECHNICAL

V

sec

TYPICAL CHARACTERISTICS
ion i zat ion time 7

= 2.5 A) H 2604

VALUESLIMITING
max .=i n v P max .

Amax .
A100max .su r ge

6

)

X) ± be t ween and and/orsh i f t ause
filament are

2 andwithin 1 i m i t scondi tion temperature) For s .
o fproper

o fand alsoAfter transport a
anode i stime i slonger w a i tinga

o f I nplied m e r cu r y .t o e n s u re
f ficien t .b em i n u t e stime 6 0 s ua

136 3 f 1 50) max.
4 3 0Averaging sec.) max.

5 duration: 0 . 1Maximum sec.)
6 than dailytwicestarted i t i si s notI f more p e r -)

condensed-mercu ryten s i o n a t tempe ratu remi t ted a

20
7 cooling.n a t u r a 1With)

o f

me rcury
Ambient temperature

required 
distribution

A phase 

cen t re - tapped

a v e rage 

distribu txon

oxide coated 
direct

i s 
the

25-45
15-30

21
2.5
10

100

25-50
15-35

25-60
15-45

kV
A

15
2.5
10

100

10
2.5
10

The DCG 9/20 
at tached to

V a
r e

The DCG 9/20 is 
with a maximum 
a direct

Fi1 amen t:
Hea ting:
Heater voltage
Heater current
Waiting time

< 500 /xsec
10 Msec
12 V

the

5
12.5 A
min.90

o f
trans former

the

approxima te

°C
°C

m e r cu r y . 

after

o f

o f

O f

values.

i . e .

mercury vapour 
the tube.

equipmen t 
apply high

3)

externa] cap, 
for causing the 

part of

long 
before voltage is a p - 

general,proper
will

interruption

Fig.124. Photograph 
of the DCG 9/20.

b

Va 
To 
!ap

^d ion 
Tion 
Varc

Vf 

commended .

mercury vapour rectifying tube 
inverse peak voltage of 21 kV at 

current

tH9 
amb .

30°

2)

Inverse peak voltage 
Direct current ) 
Anode peak current 
Surge current 5) 
Temper a tu re 

condensed

provided with an 
anode terminal

to condense in the lower

De
Ionization time 
Arc volt age (I

t o
°C.

90°

Vf =
Tf =
Tw =

)
7



ARRANGEMENT.ELECTRODE E LECTRODE CONNECTIONS AND MAX I MUM
( i n mm)DIMENSIONS

SB

rn
&

UWM 258)

Fig.125.

cap
mounted the tube, consequentlyo n

MOUNTING POSITION

with base d ownver tical

0.75 kgNET WEI GHT :

2.3 kgSHIPPING WEIGHT:

CONDIT IONSOPERATING
21 kVInverse peak voltage =

transformer Ou t p u tDirect DirectSecondary
load)( w i thou t current power

(kV ) (kW )( A )( k VFi g . 1 0 4 )(see
5 3 3.56 .77 . 4a

13.4 5 6 714.8b
1 0 7 . 5 7 58 . 6c

1 5020 7 . 514.8d
8 . 7 1 5 1307 . 4e

9 59 . 5 1 0f 7 . 4
1 01 9 19014.8g

137

the tubesdrops i nvol t a g e areandregula tionTransformer

ted.

Socke t
Top cap
Anode

40209
4 0620 
40616

35 
3J2 I

b e

vol t a g evol t a g e

n e g 1 e c

This cap must always 
during preheating.

r m s

also

T-T

b



i| J
B20

-!1 H

15 7S :Ttn 11 4
i: i l

10

—i5
I':—

80

o fRate condensed-mercury t e rape r a t u r e

9/20 .

1

138

/Hi

Hill

SSh
: J •:;: h

I ■ :

|

WiitH-
s

fl::::

L"itH

o f

+H:::

•I II I -fH-HtI I I 4

7R51195 
26-2-’55

—

wff
20

4 H 11-
100~60

ffiL

CT
tHinni.if

co

SillBCTm-

Fig. 126 . 
of the DCG

■
—-

120T^min) 1C0 
t

ItaK
Obt 
0

:
i:1:

J

25
^Hg 
M

if
ii

'll 11,111 1 : 
Vf=C,75V}

1::

gig



Grid-controlled mercury vapour rectifying tube DCG 12/30

a

a
a

TECHNICAL DATA
Phot og ra p hFig . 127. the DCG 12/30.

Fi1 amen t:

1V V )

min.90 sec

CAPACITANCES

TYPICAL CHARACTERISTICS

= 2.5Arc arc

139
o± 30 and and/or o fbe t ween use a

t rans formerfilament

2 andcondi tions i.e.temperature p roperFor) average

o fdistribution (seem e r c u r y
serviceand alsoAfter transpor t a

anode i sbeforei slonger timew a i tinga
the I ndist ribution mercury.t o ensure

fficient.o f b em i n u t e s6 0 s ua

o f

o f

oxide coated 
direct

= 4 pF
= 13 pF

500 fjbsec

10 Atsec
12 V

o f

shift V a
are

w i thin

Hea ting:
Heater voltage
Heater current
Waiting time

voltage
interruption

e d

90°

limits
F i g . 1 29 ) . 

after a long

o f
ap - 

general,
requi red

proper
will

I'd ion 
Tion

A) V

If
Tw 2)

rf 
recommended.

A phase 

cen t re- tapped

s’

f = 5
= 13.5 A

The DCG 12/30 is a grid-control Jed 
mercury vapour rectifying tube with 

maximum inverse peak vol tage of 
27 kV at a direct current of 2.5 A.

De - ionization time 
Ionization t ime 

volt age (IQ



LIMITING VALUES
1)max .in v P max.

m ax .
max .
max .
max .
max .
max .

kV101327 21 15i n v P

25-6025-55= 30-40 30-45 25-50tHg
Ambient

15-4515-40= 20-25 20-30 15-35tt empera ture amb .

grid vo1 t agethei s nega t i ve , must nevera

ELECTRODE CONNECT IONSELECTRODE ARRANGEMENT. AND MAXIMUM
DI MENS IONS m m )

M8

a

9- nnr
&

Fig.128.

Socket

cap

be mo un ted the tube. con se gu e n 11 y al soo n

f c / s .ISOmax.140
3 0Averaging sec.

3 0 . 1duration :) Max.

4) be fore conduction .vol t a g e ;Direct

started than dailytwice i si tnotI f the more

condensedtension a t at o
than the valuesi s 5a t u r e

v a 1 upproximaten a t u r a 1 aWith

or

I 
f

I 
f

max 75.

Top cap 
Anode

permitted 

wh i ch

40209
40620
4 06 16

high
C less

27
27

2.5
10 

100 
300
25 

125

kV 
kV 
A
A

temper-
table .

A
V 
mA
m A

2)

6 )

V a
Inverse peak 

volt age
Temperature of 

den sed
con - 

mercury5) °C
°C

( i n

Inverse peak voltage 
Anode peak voltage 
Direct current
Anode peak current
Surge current
Grid voltage
Average grid current 
Grid peak current

3)
<)
2)

.35.
 J* e

equipmen t 
apply 

o

Va
Vap

Iap
Isu rge

cooling;

When the anode voltage V 
be positive.

time = max.

m e r c u r y 
mentioned in the

6)

b

This cap must always 
during preheating.

-llllll %

2)

5)



mounting position

0.75 kgWEIGHT:NET

2.3 kgWEIGHT:SHIPPING

X)CONDIT IONSO PE R A T I N G
Grid vo J tage V= -100i n v P V-50i n v P mAGrid cu r ren t 29

voltage = kV27Inverse peak

Se con d a ry Di r e c t Direct Ou t p u ttrans­

former current power

(kW )( kV ) (A ))Fig. 10 4)(see f f
5 4 38 . 69 . 5a

8617.2 519.1b
7 . 5 9712.91 1c

1 9 42 5.8 7 . 519.1d
16 811.2 1 59 . 5e

1 0 1 2 112.19 . 5f
1 0 2 4 32 4.319.19

7/?51195

20

15

10

5

0060UO200
t

t empe ra t u r eo f riseRate

12/30.

141

the tubesi ndrops1 vol tage areandTrans former)

27 kV)
10 kV)

with base down

voltage

of condensed - mercury

(kV 
e

vertical

neglected.

regulation

Fig.129. 
of the DCG

25
6tHq 

(°C)

vg
VQ

I

<Va
<Va

vol tage



5

0

-5

Vg(V)-300 0-100-200

o f DCG 12/30

the grid vol t a g ea s a

before cond u- t i on .

4tH

200
; During conduction

-
.2_i —:

150
’ 

100

-
-

5

o
142

Ig=2,5A

0-10

12/30the DCGo fcurrent
voltagegridthea s a

during conduction.
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not imply a licence under any patent.


