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PREFACE

The use of electronic apparatus operating at frequencies of
300 Mc/s and higher is steadily extending in an ever widen-

ing field of applications.

Radio and radar for communication and navigation are vital
elements of modern sea- and air-traffic and have greatly
increased its efficiency and safety. Public services, e.gq.
police, fire, and medical departments largely depend on
mobile transmitting and receiving equipment for rapid and
effective action in emergencies. Balloon sondes have very
much helped to increase the accuracy of weather forecasting,
and at present, seamen, airmen and farmers all over the
world are relying upon these forecasts in making vital

decisions.

In all these applications the use of radio waves in the
decimeter and centimeter ranges is Imperative for various
reasons, such as the overcrowding of longer wave ranges and
the small power supply available in mobile and portable

equipment.

To further add to the possibilities offered by conventional
tubes with their relatively simple and reliable design and
their well-known circuit technique even at the wavelengths
required for use in the decimetric wave range, various
improvements were introduced in these tubes. The use of
centimetric waves, however, made it necessary to develop
tube types which differ fundamentally from conventional

tubes both in design and construction.

In this bulletin our tube range for U.H.F. and S.H.F. waves
is described in detail. In addition, some applications of
tubes for the measurement of the noise factor at these

c ;
high frequencies are dealt with.
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INTRODUCTION

The wavelengths for tronsmitting signals are steadily bkecoming

shorter, which is due to the following reasons:

(1) The longer wavebands, which are suitable for broadcasting and
telecommunication, are becoming more and more crowded.

(2) Apart from this overcrowding, television and frequency-modula-
ted transmitters would occupy such wide bonds with their broad
frequency spectrum that the available space in the medium and
long wavebands would scarcely be sufficient for a single trans-
mitter.

(3) In radar techrnicues the use of extremely short wavelengths is
required with a view to their specific properties, such as the
possikility of producing narrow beams, thereby being reflected

against small surfaces.

The new problems which arose by the urge to apply ever decreasing
wavelengths were solved most satisfactorily by electronic engi-

neering, by means of improvements and new designs of electron tubes.

The highest frequency at which conventional tubes still operate

is determined by the following factors:

(1) Tronsit time effects. These effects become noticeable at fre-
quencies ot which the duration of one cycle of the alternating
voltage 'is no longer large compared with the time required by
an electron to travel from the cathode to the anode. At these
frequencies the mutual conductance of the tube decreases, the
inpuf circuit is heavily damped, and the signal-to-noise ratio
deteriorates.

(2) Undesired couplings caused by the capacitances, selfinductances
and mutual inductances of the electrodes and their connections.

(3) Losses that increase with the frequency, such asdi-electric los-
ses occurring in the glass envelope and dissipative losses pro-
duced in the electrodes and their connections; at very short

wavelengths the latter losses predominate.

The most obvious method of reducing tke influence of transit time
effects consists in decreasing the interelectrode spacings. The
clecrdnce between the cathode and grid.is porticulaerly important,
beccuse in this space the velocity of the electrons is fairly
small, as « result of which the time required by the electrons to
cever this distance is relatively long. By mounting the cathode
and grid close to each other, the mutuval conductance of the tuke
is increased. It is true that the capacitcnce between these

electrodes is also increcsed in this way, but the totcl result 1is



an improvement of the tube properties as far os short-wave oper-

ation is concerned.

A reduction of undesired couplings and losses can be obtained by
shortening the connections between the electrodes and their ter-
minals. In some of the types described in this Bulletin (the
EC 80, EC 81 and K 81 A) the electrode system is mcunted on «
glass disc into which the contact pins have keen fused, which offers
the possibility of minimising the distance between the electrodes
and the external circuit. The subminiature type DC 70 is provided
with connecting leads which are fused into the glass disc and can

be soldered directly to the wiring.

At frequencies exceeding approximately 500 Mc/s these tubes
become unsuitable, and recourse must be taken to disc-seal tri-
odes. In these tubes (tke EC 55, EC 56 and EC 57) tke concentric
electrode system has been replaced by flat, equidistant elec-
trodes. In this way extremely small interelectrode distances can
be obtained, such as are required for minimising the transit times.
The electrode connections are formed by metcl discs which pre-
trude through the glass envelope into which they are fused, thus
ensuring very small selfinductances. These discs are so arranged
that they can easily be included in coaxial or waveguide systems.
The EC 55 can be used on decimetric waves; the EC 56 and EC 57 are
suitable for wavelengths down to 7.5 cm (4000 WMc/s).

By ingeniously taking advantage of the transit time effect, it has
been found possible to construct electron tubes which are suitable
for use on centrimetric and even on millimetric waves, namely tubes
with velocity modulation. To this category belong, amongst others,
the klystrons; the so-called reflex-klystrens are designed for use
as oscillatcrs. In this Bulletin twe types are described, namely
the reflex-klystrons 2 k 25 and the 723 A/B, which are suitable

for use in the 3 cm band.

The noise figure of a receiver gives very importent information
regarding its quality and can be measured even at metric waves by
mecns of the vacuum diode K 81 A, used as o standard noise source.
For noise measurements cn centrimetric waves it is, however, nec-
essary to use gas-discharge tubes, such as the K 50 A and the
K 51 A, which have been designed for use on the 3 cm and on the

10 cm bands respectively.



SUBMINIATURE U.H.F. TRIODE DC 70

The DC 70 is a directly hected triode intend-
ed for purposes of transmitting and receiving
at ultrag high frequencies. It can for instance
be used as an oscillator, amplifier, super-
regenerative detector or mixer in walkie-talky
equipment, balloon sondes, Citizens Radic or
prefessional equipment etc. When the tube is
used as an oscillator the output obtainable
at 500 Mc/s (A = 60 cm) is about 450 m¥.

The filoment voltage of the DC 70 is 1.25 V
at o current of 0.2 A. Being adirectly heated

tube,its mutual conductance is high (3.4 mA/V
at an anode current of 12 mA); the amplifica-
ticn factor amounts to 14.

The DC 70 is provided with leads which pass
through the base and are to be soldered di-
rectly to the wiring of the circuit. For this

reason no tube socket is used.

The small dimensions and battery operation

make the DC 70 especially suitable for use

in portable equipment. The tube can be mount- Fig.l. Photograph of the
ed in all positions. DC 70 (actual size).

TECHNICAL DATA.

FILAMENT DATA

Hecting: direct by battery
Filament voltage..seeoeoeeoas Vf = 1.25 V

Filament currenteeaeeeseeoes If = 0.20 A

CAPACITANCES (measured with external shield and with leads marked

n.c. left unconnected)

Anode 16 GELds iisansaess oi Cag = 1.4 pE
Grid to filawehtuwwsmes s smn Cg = 1:3 pF
Ancde to filament......... Ca = 1.9 pF
MOUNTING POSITION : any
Note: Direct soldered connections to the leads of the tube must

be at least 5 mm from the seal and any bending of the tube

lecds must be at least 1.5 mm from the seal.



ELECTRODE ARRANGEMENT
9,3-10,16

35,3—38,3
max4

.5
==
in32

—f +f

Fig.2. Electrode crrangement, electrode

connections and maximum dimensions in mm.

TYPICAL CHARACTERISTICS

Apnode vol taigie ve e oeeess Va = 150V
Grid voltagesssnsssssvnisie Vg = -4.5V
Anode currentiececececescooess Ia = 12 mA
Mutual conductance:.csosse S = 3.4 mA/V
Amplification factor. eceoes M = 14

OPERATING CHARACTERISTICS AS AN OSCILLATOR AT 500 Mc/s

Anod e wioil tagie.. caseoemss o Va = 150 V
Ca thode current,. ceeweswis oo s Ik = 20 mA
Outpult PONETwwn s vwmmwwmss s Wo = 0.45 W
LIMITING VALUES
Anode Vol tdge.soeesosoaens Vd = max. 150 V
Anode diggipatiofecsenewq.a Wa = max. 2.4 W
Cathode currentss ¢s sseswes Ik = max. 20 mA
Grid wurrenta egeesee s es s Ig = max. 5 mA
Filament wvol tage.s.ss cewess Vf = max. 1.35 V (absolute

maximum)



U.H.F. TRIODE EC 80
FOR GROUNDED-GRID CIRCUITS

The EC 80 is an indirectly-heated triode
designed for use at ultra high frequencies.
'As an amplifier the tube can be used up to
500 Mc/s. The amplificcotion factor ond the
mutual conductance are high (i = 80 and
S = 12 mA/V), while the noise of the tube
is very small. (Noise figure about 8 dB at
300 Mc/s with a bandwidth of 4.5 Mc/s).
These properties make the EC 80 suitable
for a number of applications on decimetric
waves, for example in Citizens Radio and
professional equipment, radio links, meas-
uring equipment, etc. etc. Due to its high
mutual conductance and low noise the EC 80

will c¢lso be of great use in a number of
applications «t lower frequencies. We men-
tion, for instence, broad-band amplifiers, )
. Fig.3. Photograph of the
I.F.stages following a crystal mixing stage, BC 40 Tactnal Eiasd
etc. The EC 80 is especially intended for
use as an arplifier and mixer in grounded-grid circuits. In these
circuits the grid, instead of t''e cathode, is the common electrecde
of the input and output circuits. In fig.4 the basic diagram of «
grounded-grid amplifier is shown; in such « circuit un appropriate-
ly constructed grid will cct as o screen between anode and cathode,
mcking o separate screen grid superfluous. In spite of the ultra
high frequencies it will therefcre be possible to use triodes in-
stead of pentodes in these circuits with good results.

Ql

(o

L

Fig.4. Triode in grounded-grid circuit.
The d.c. sources have been omitted.
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Owing to the absence of the so-called partition noise inherent in
a pentode, the total noiseof a triode is much smaller than that of
a pentode. This explains the favourable behaviour with respect to
noise of the triode EC 80 in grounded-grid circuits.

In order to reduce the effects of troublesome capacitances, self-
inductances, and resistances, the measures described in the Intro-
duction have been tcken. In this connection special attenticn must
be drawn to the self-inductance of the grid lead. This lead being
common to both the input and the output circuits, self-inductance
will tend to cause instability. In:the case of the EC 80 this has



been cvcided by connecting the grid to four pins in parallel. If
the ccorresponding sccket contacts are connected to earth the self-
irduvctance of the grid lead and the tendency to instebility will

be reduced to a minimum.

Wherecs the gain of ¢ tube at lower frequencies is only slightly
influenced by the input and output impedances of the tube, this
is no longer the case on decimetric waves. Due to the influence of
transit-time effects, resistance and self-inductance of the connect-
ing leads, etc. these input and output impedances are reduced in
such a way tkat their influence on the gain becomes very great,
and as a result, the control of cmplifying tubes will require
power. Therefcre, instead of speakinc in terms of voltage amplifi-
cation, as normally is done at lower frequencies, we will have to
take into consideration the power gcin. The definition of this
quantity is as follows:

The power gain of an amplifier is the optimum ratio between the
output power and the power avcilable at the input.

‘As the power gain is dependent upon the width of the frequency band
to be amplified, it is always necessary to mention the bandwidtkh
of the amplifier. As « first approximation the product cf power
gaipn and bandwidth has a constant value, so that the gain at any
bandwidth can be calculated if the gain at a certain bandwidth is

known.

The noise of « receiver or an amplifier is defined by the noise
figure F, representing the avcilable signal-to-noise power rauatio
at thke input, divided by the signal-toc-noise power ratio available
at the output. Here both the noise and the signal are expressed
as power, taken over the bandwidth of the amplifier, whilst the
noise properties of the input power source are expressed 1in terums

of a resistor at room temperature.

As may be seen from the operating data of the EC 80 mentioned under
Technical Data, the power gain G at « frequency of 300 Mc/s and a
bandwidthk of 4.5 Mc/s is about 15 dB and the noise figure F about
8 dB (see also fig.8).

TECHNICAL DATA

HEATER DATA

Heating: indirect with a.c. or d.c.: parallel supply
Heater voltage. . cewwumes oo Vf = B:8 V
Hedter currefts sssesamens s Vf = 0.48 A

ELECTRODE ARRANGEMENT

To ensure stability of functioning in grounded-grid circuits, the

four grid contacts must be connected to earth.

kf f

Fig.5. Electrode orrangement, electrode connections

and moximum dimensions in mm (noval base).



CAPACITANCES (measured with the tube cecld and

i ¢ BmeaE s venee s sees s e € £
Input capacitance.. (g+6)(k+£f)

with grounded gri

Input capacitanCevess sossiossencssssess C(g+f+6)k

Capaucitance between anode and cathode Cak
Capacitance between anode and cothode

plus heater

Ca(k+f)
Output capacitance. . ceeceeoococsecsasse Ca(g+6)
Ou tput copacitancesscessesmvssnsarnososioe C
Capacitance between cathode and heater Ckf
1

) 6 denotes pin No.6

TYPICAL CHARACTERISTICS

a(g+f+6)

Anode voltdgesescoesossvvsss v = 250 V
Cathode bias resistor...... R, = 100 £l
Anode current.cceccecceccse Ia = 15 mA
Mutual conductance:ioseome S = 12 mA/V
Amplification factor.:...a... = 80

OPERATING CHARACTERISTICS (grounded grid)

Power gain at 300 Mc/s (bandwidth 4.5 Mc/s)
Noise figure at 300 Mc/s (bandwidth 4.5 Mc/s)

LIMITING VALUES

Anode voltage in cold condition .........

Anode voltadgessssvsoossiossonssaossosscsannoes
Anode dissipation.eceeesceoscccoscsocsoescase
Cathode cUurrentuee svwsmaossssvwmesesseii
Grid current start (Ig = 4+ 0.3 pA).coaoon
External resistance between heater and
cathode..

Vol tage between heater and cathode......

Rfk
ka

max.

max .

max.

max .

pF

pF )
5 pF

pF

pF )
pF

15

max.=-1.3

max.

maxe.

20
100

8
4 pF
4
8

Pig.6-. IQ/Vg characteristic of the

EC 80 at an anode voltage of 250 V.




10

59758

I I EC 80 24-3-49]
hhﬁ,T ] ] \
30- 1 H
17 T INEEE mE
] VT T
=15V
o Ay T
/ 1 LIF
LI S8 7 7 I{ T
20 NEEY i
7 P 7
([T - y
S /
Va3
4 4 < ra
7 4 TTsg
10 / AR A
7117 7 o
7/ P 7
/ -4/ /"/ A P P o Pl
y 4 4T > L '/ = .
T e Tt T San=ai !
t = - " — =t |
% 00 200 300 00 valr] 500

Fig.%s Ia/Va characteristics of the EC §0. The maximum
admissible anode dissipation is indicated by the dashed

line Wa = 4 W.

59759
2 T T T EEEE
GAIT e P
(@e)=— SEERESEESRENNEEE !
150 EaEagERRE SR AR »
o EEsspec-cssdl
NEE 1 EEREERREBSRE P
0+ B e AmmSSURLES b T
B T T
_ T St e P e e T
= nugss T HH
50 Semans: S
EEfRadaes Sensea it 1
ot t H ESesmmras b
100 150 200 250 00 350 Freq(Mc/s) 400
20 200 150 120 100 86  Aemj 75

Fig.8. Power gain G and noise figure F of the EC 80 as

a function of the frequency f and wavelength A

BASE AND SCCKET

The EC 80 is prcvided with the standard novel base, ond can there-
fore be mounted in a socket ¢f normal construction. However, at
the very high frequencies at which the tube is used, the material
of the socket must answer high requirements. The socket type
5908/46 is recommended.

Its small dimensions and normal operating voltages make tke EC 80
especially suitable for use in fixed, as well as in mobile equip-
ment. The tube can be mounted in all positions; if, however, shocks
are tc be expected, or if the tube is not mounted in an upright
position, it is recommended that the tube be supported.

In order to ensure stable functioning of the EC 80 it is recommend-
ed to use o cathode resistor for obtaining the negative grid bias

(see e.g. fig.1l0a with resistors By ond Ry of 100 Q).



H.F. SECTION OF A RECEIVER FOR 300 to 400 Mc/s
WITH THE TUBES EC 80, EC 80 and EC 81

Figs 9 and 10 show <« photegraph and the circuit diagram of the H.F.
section of ¢ receiver using two tubes type EC 80, as an amplifier
cnd o mixer respectively, in a grounded-grid circuit, and an EC 81
as alocal oscillater. The H.F. circuits are notnormal L.C.circuits
as shown in the simplified circuit diagraom of fig.l0a, but coaxial

line circuits (see figs 9 and 10b). These have a short-circuiting

plunger which is adjustable for tuning purposes. The frequency

range of the receiver runs frem 300 to 400 Mc/s (100 to 75 cm)

whilst the bandwidth is 5 Mc/s. The power gain of the H.F.stage 1is
about 12 dB and tke noise figure about 8 dB. The mixer is connect-

ed as a triode. It is however also possible to use it as a dicde

(grid connected to cnode). In the circuit given,both the amplified

agericl signal and the locally generated voltage ore applied to the
cathode.

Fig.9. H.F. section of a receiver for 300 to 400 Mc/s
(A = 100 to 75 cm). Mounted on the chassis are two tubes
EC 80 (H.F. amplifier and mixer), one tuke EC 81 (local

oscillator) and two variable coaxial line circuits.

The aerial can be matched tc the input of the first EC 80 amplifying
tube by properly selecting the length of the connecting lead. The
self-inductance of this lead together with the input capacitance of
the tube will then give the right transformer ratio for maximum

input power.
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Fig.10. Circuit diagram of the H.F. section of the receiver of fig.9;
(a) in simplified form, (b) complete. The first EC 80 tube functiorns
as @ U.H.F. amplifier in grounded-grid circuit, the second one as a
triode mixer in grounded-grid circuit. The EC 81 tube operates as an
oscillator. R2 and B7 of 100 (. each are resistors for automatic positive
cathode voltage (with respect to the grid ccnnected to earth). Rs and
Hll are anode resistors of 1000 (] each. RlZ is the oscillator grid
leak of 10 000 {.Cy, Cp. C4. Cg, C, = 100 pF, C, = 5.8 pF. Cg = 2 pF,
C'5 = 56 pF. The cscillator (EC 81) functions as a Colpitts oscillator

by means of the interelectrode capacitances C_; and Cgk (dotted in

fig.10a).

The copacitor €4 1s not only a separcting capacitor, but forms at
the same time, with the input capacitance of the second EC 80 tube,
a voltage divider, motching the low input resistance of the next
stage to the higher output resistance of the preceding stage. The
local oscillator of the receiver is equipped with the tube EC 81.
The oscillator circuit consists of the coaxial line circuit shown
at the right, with a short-circuiting plunger, by mecns of which

the frecuency canbe adjusted. The oscillator functions as a Celpitts



oscillator with the aid of the interelectrcde copacitances Cqr and
Cgk' as is indicated by thke dotted capacitors in fig.lQ0a.The fre-
quency range of the oscillotor is about 30C-400 Mc/s (100 to 75 cm).
The frequency drift during the heating time of the tube is only
50 000 c/s. Tte oscillator veltecge is applied to the catlode of
the mixer tube EC 8C via the capacitor Cg and is sufficiently high
for obteining optimum conversion gain. The heater and cathode leads
cf the tubes have been provided with H.F.chokes (Ly to Lg). The
wire length of thkese chokes is about 23 cm. The anode leads hLave
been decoupled by feedirng then tkrough the inner conductor of the

transmission lines.

The receiver can be tuned by means of two knobs. Each knob adjusts
the plunger 'of a coaxial line circuit via a rack and pinion. The
tuning frequency can be indicated by a pointer moving aleng a cal-
ibrated scale, thus facilitating the operation of thke receiver.

13
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U.HF. OSCILLATOR TRIODE EC 81

The EC 81 is an indirectly-heated triode designed
for oscillcter service at ultra high frequencies,
the maximum frequency being about 1200 Nc/s
(A = 25 cm). At 750 Mc/s (A = 40 cm) an output
of 1.1 watts can be obtained: at 500 Mc/s
(A = 60 cm) 2.9 watts and at 300 Mc/s (A = 1 m )
4.2 watts. If Ficher output power is required
two tubes can be connected in push-pull. The
mutual conductance of the EC 81 is high (S ='5.5
mA/V); the amplification factor is 16.

The EC 81 is an excellent oscillator for a great
nurber of applicaticns such as in transmitters, as a
lccal cscillator in receivers for Citizens Radio

1143 and prcfessional equipment,in beam transmitters
for radio links, in balloon sondes and measuring

Fig.1l. Photograph €guipment,etc.
of the tube EC 8l  Tpe generation of ultra high frequencies with the
plimkall SdA8 EC 81 has become possible by taking the measures,
described in the Introduction. The capacitances
between the various electrodes have been made very
small, thanks to the exceedingly small dimensions of the electrode
system. This has been achieved by shaping the ancde in a special
way so as tc combine small capacitance with a high hect dissipation.

The operating characteristics of the EC 81 are given below, under
various conditions with reference to the constancy of the supply

voltage.

In tke first place the data and maximum values under normal oper-

ating conditions are given.

In this ccse the maxinum odmissible anode dissipation is 3.5 watts
the heater can be fed from a 6.3 volts supply source if a resistor
of 3 olms is connected in series. At a frequency of 750 NMc/s an

output of 0.6 watts can be obtained.

In tte second place operating data and maximum values are given
under absolute maximurm conditions. The maximum admissible vclue
cf the anode dissipation is then 5 watts, the anode voltage 300
volts, and the cathode current 30 mA. It must be stressed that
these vulues should never be exceeded under any usucl condition of
supply voltage varication, load variation, or manufacturing toleran-
ces in the equipment itself.

Wher the tube is operated with the maximum cathode current of 30 mA
it will be nesessary to feed the hecter from a supply source of

6.3 volts the fluctuctions of which dec not exceed * 3%+ In that case

the output obtainable at 750 lic/s is 1.1 watts.



TECHNICAL DATA

HEATER DATA

Heating: indirect by a.c. or d.c.; parallel supply
)

1

Heater voltage...ceooeeaeaan Vf = 6.3V

Heater currenit.sssconossssose If = 0.2 A

CAPACITANCES (measured with tube cold)

Input CaApAcCitanCe.ssoeeeoscoassescsssoscssaas Cg = 1.8 pF
Output caApPACitanNCE@.eseoeooososscososocsasssns Ca = 0.7 pF
Capacitance between grid and anode....ss. Cag = 1.6 pF
Capacitance between grid and heater....... cgf < 0.25 pF
Capacitance between cathode and heater.... ckf = 2.3 pF
ELECTRODE ARRANGEMENT
a
g
k f f M144
Fig.12. Electrode arrangement, electrode connections
and maximum dimensicns in mm (noval base).
TYPICAL CHARACTERISTICS
Anode voltage.ssoseoooeeoees Va = 120 150 V
Grid voltage.esceieeossoeoooas Vg = -2 -2V
Anodé curreltuasaic:snivas s some Ia = 20 30 mA
Mutual conductance....... e S = 4.0 5.5 mA/V
Amplification factor........ pu = 186 16
OPERATING CHAEACTERISTICS AS OSCILLATOR
NORMAL OPERATING CONDITIONS (ANODE VOLTAGE NOT STABILISED)
Limiting values
Anode voltdge..ioseesoesosnns Va = max. 275 V
Anode dissipation..eassesaeees WQ = max. 3.5 W
Cathode current..eeeeseeeses Ik = max. 20 mA
Heater supply voltage....... be = 6.3 v
Heater series resistor.e.a..a.. Hf = 3 Q
FreguetiCfe « vs smwen s vwmae s mow & = 750 375 Mc/s
Anode VOl tdgesseeseesoeoeaos Va = 220 275V
Enode cwugrembvesme s« some s s on Iq = 18.6 17.2 mA
Grid current: sewees o smessss Ig = 1.5 2.8 mA
Input power....oeeeeeneeoans LI 4.1 4.7 W
Output POWETI «ueuwoeeooooossosos Wo = 0.6 2.1 W
l) When using a heater voltage of 6.3 volts, the fluctuations of

this voltage mustnot exceed * 3%. In this case the absolute value
of the cathode current amounts to 30 mA. When the heater voltage
fluctuations exceed 3%, a resistor of 3 ohms must be connected in
series with the heater. In this case the maximum admissible cathode

current is 20 mA.

15
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NORMAL OPERATING CONDITIONS

Limiting values

OPERATING CONDITIONS

Anode voltage
Anode dissipat

Cathode curren

Heater supply
Heater series
Frequencyassess
Anode voltage.
Anode current.
Grid current..
Input power...

Qutput power..

ion

t

(

vol tage.

resis

tor

Limiting values (absolute

Anode voltage
Anode dissipat

Cathode curren

Heater voltage
Frequency.....
Anode voltage.
Anode current.
Grid current..
Input power...

Ou tput power..

LIMITING VALUES

Absolute maxima

2

)

o

Anode voltage
Anode voltage.

Anode dissipati

Cathode curren

Grid biasS.eceses
Grid current s
Grid currentgy.

External resis

External resis

Vol tage between

This value must

ion

t

¢ e e 0 4 e

tance between

tance

(absolu

absolute maxima)

(HEATER

AND

maxima)

DR

and

o s e

.
.
.

.
.
.

T E N N < o<

~ Q@ Q Q - o
Q ~
1]

o

(ANODE VOLTAGE STABILISED)

{ Va = max.
W = max.,
Ik = max.

6.3

3
750
290
19.6
0.4
5«7
Bs7

300 V + 1%

5 W
20 mA

375
300
18.6
1:8
5.6
2.2

ANODE VOLTAGE STABILISED)

.

grid

= OE N N g <

te maximc)

cathode R
9

between

cathode and heater

be adjusted

See note on page 15.

cathode and

heater

for

each

R

¥

fk

£k

tube

Va = max.
Wa = max.
Ik = max.
6.3
750
220
27 7
2.3
6.1
Lsl
max. 550 V
max. 300 V
max. 5 W
max. 30 mA
=+0.3 pA) =

separately.

Mc/s
V'

mA
mA

w

W

300 V + 1%

3

S W
30 mA

)
375
300
26.3
4.0
7.9
3.8

max.

max. =

max.

max.

max.

max.

2y

\4
Mc/s
A

mA

mA

W

w

10Cc V

1.3 V

7.5 mA
1 M0
20 k{1

100 V
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BASE AND SOCKET

The EC 81 is proevided with a standord noval base. Owing to tle very
Ligh frequencies ot which the tube cuan be used the mcterial of the
socket must cnswer very high requirements. lhe tube socket type
5908/46 is reccmmended. In order to diminish as far as possikle the
ccpacitances between the various electrode leads, it is recommernced
to remove the unused contacts of the socket. At the highest fre-
quencies the tube must be used withkout socket. The small dimensicns
ancd the normal operating voltages make the EC 81 especially suitable
for use in fixed ond mobile equipment. The tube cun be mounted in
all positions; if, however, shocks have to be expected, or if thLe
tube is not used in an upright position, it is recommended that
the tube be supported.

In order to obtain sufficient cooling, the tube must be installed
in such a wecy that air can circulate freely «round it. This is of

special importance if the tube is used with its muximum admissible
anode dissipation.

SIMPLE U.HF. OSCILLATOR WITH THE EC 81

Fig.18. Photograph of a compact and simple
construction of an oscillator with the EC 81

tube. (Frequency = 470 Mc/s, A = 64 cm).

Fig.19. Circuit diagram of the oscillator of fig.l8.
For the value of the grid leak see figs 20-22.

In figs 18 and 19 ¢ compact and simple construction of an oscillator
with the EC 81 is shown. The coil of the oscillctor circuit is made
of a bent strip (Ll)' tkle tuning capacitor (Cl) is a normel trinm-
ming capacitor. The results obtcined with this oscillator ot a
frecuency c¢f 470 bMc/s are shown in figs 20 to 22.
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OSCILLATOR WITH TWO TUBES EC 81 IN PUSH-PULL
FOR APPROX. 440 Mc/s

Fig.23. Photograph of a push-pull oscillator with two EC g1 tubes for a
frequency of 440 Mc/s. The obtainable output power is 7 W.

EC 81
1
s if ~. .
——= — = V;
T :
iy B f
A
BS
1
Ve EC81 59772 +s

Fig.24. Circuit diagram of the oscillator of fig.23.

In figs 23 and 24 o push-pull oscillator with two tubes type EC 31
is shown. The oscillator circuit is a bent netal plate connected
betwveen the anodes. This oscillator is irtended for use withk im-
pulse modulction at 440 Mc/s and is capable of delivering an output

power of 7 watts.
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SIMPLE OSCILLATOR WITH THE EC 81
FOR USE IN BALLOON SONDES AT 395 Mc/s

Fig.25. Photograph of a simple oscillator with

a EC 81 for use in bclloon sondes.

In figs 25 and 26 are shown the mechaniccl set-up and the circuit
diagram of an oscillator with tle tuke EC 81, operating at a fre-
quency of 395 Mc/s, designed for use in ballocn sondes.

The oscillater circuit, inserted between the crnode und the grid,
consists of a parallel-wire transmission lire, half-a-wavelengtt
long, which acts like an open circuit (parallel-resonant circuit).
Its lengtk is reduced at one side by the anocde-grid cupacitance of
the tube, ond for tke scke of symmetry it is shortened at the other
side by a dummy capacitor Cyq-

Feedback is accomplished by the inner-electrode capccitances and
a cathode impedance consisting of ¢ coil L, which permits of ac-
curate adjustment (100 V; 35 mA). To moke the distance short from
the cathode connection tc the dead point of the line, between whick
the catbode irpedance is inserted, the line has been bent in a
U-shape.

The ccil L is forned of a bifilar winding to provide the hecter

current.

'A' represents thke antenna, which is directly connected to tte

cnode.



Tuning within t 20 Mc/s is possibleby chonging the spacing between
the two Lecher tars in the vicinity of the dead point, by means of
a screw.

In order tc prevent r.f. appearing across the heater the extremities

have been interconnected by a capacitor.

In the application described cbove the EC 81 is used beycnd its
ratings. Since the tube life need not be long in this case, this

cdjustment is not okbjectionable.

Al vy

Fig.26. Circuit diagram of the

oscillator of fig.2S5.

PARTS LIST
c .C2.C3 By-pass capdcitor=ccoeeessoese + 100 pF £ 50% ceramic
Cd Dummy capacitoreseeseeseeesees 3.3 pF ceramic
L Cathode coll « wiw swwewosnvwecense O windings, 2 wires
parallel
1 = 10 mm
dk = S mm (inner dia-
me ter)
ddr = 0.6 mm (enamelled)
= Grid resistorbavesecesesowmnsessio 1 k() 1/8 watt
H; Anocde stop resistor (against
super regenercative oscillating) * 30 Q 1/8 watt
A Berial rodesmmowsesoneeeic s 1 = +t 300 mm (to be ad-
justed in the field fo1
max. output)
d = 2 to 3 mm
Tubesssdes s s sgasiv e eiaesssnms EC 81
Frame s eeessssseesessneses s perspex or hardpaper
D Socketisoeosoosesssosocssossosese Ceramic without shield
base (type 5908/03)
E Lecher systemisisscacccosocnns 2 x brass rod or brass

tube 3 mm diameter

distance 10 mm
length 130 mm
bent around 20 mn

diameter

23
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U.HF. DISC-SEAL TRIODE EC 55

The EC 55, a disc-seal triode, has been de-
veloped for use in receivers and small trans-
mitting installctions working in the ultra high
frequency band. The mutual conductance amounts
to 6 mA/V at an anode current of 20 mA and the

amplification factor is 30.

I'he applications of the EC 55 are manifold
both in transmitting and receiving. In receiv-
ers the tube can be used as a high-frequency
amplifier and local oscillator, and in trans-
mitters, as a self-excited, controlled and im-

pulse modulated transmitting tube.

The EC 55 is mcinly intended for use in coaxicl
line circuits, for which purpose the electrode
ccnnections have been given a specicl shape.
When the tube is used as an oscillator in «a
coaxjial line circuit, the output power with an
anode input of 10 watts is about 2.8 watts ct
1000 Mc/s (A = 30 cm), about 1.4 W at 2000 vic/s
(A = 15 cm) and about 0.5 watt at 3000 Mc/s
(A = 10 cm).

Fig.27. Photogrcph of the
EC 55 (actual size).

The resistance and self-inductance of the electrode leads hLave been
reduced to a minimum, thanks to the copper discs fused intc, and
pretruding beyond the envelope. The outer parts of these discs have
been shaped in a special way, permitting the tube to be easily in-
serted in coaxial line circuits. The grid is composed of stretched
wires tc prevent buckling due to hecting, thus keeping frequency
drift to « minimunm. Moreover, the grid, and the disc to which it
has keen attached, function uas a screen between the anode and the
cathode, sc¢ that the coupling between tte input and output circuits
is very small.

Cocling of the anode is achieved mainly bty thermal conduction to
the line circuit. In order tolimit the anode seal tempercture, and
also its rate of change, it is necessary for the mass of metal
in close thermal contact with the anode disc to be not less than

6C grammes of brass or its equivalent.

TECHNICAL DATA
HEATER DATA

Heating: indirect by w.ec. or d.c,: parallel supply
Hegter veltage..:ecevwomeosocoemasssy Vf = 6.3 V = 5%

Hecter current...ceeeeesee S———T If 0.4 A



Fig.28. Greatly enlarged representation of the EC 55.

25




26

CAPACITANCES (measured with

Capacitance between

tube cold)

grid and cathode.ceoeocsssceneese C

= 1.8 pF
< 1.3 pF
= 0.03 pF

Fig.29. Electrode arrangement,

electrode connections and max-

Capacitance between grid and anode...eoeecoocessesacss Cag
Capacitance between anode and cathode..eoeeeonceaean a
2223%0.13¢
max 17508
)
N
AN
S S
o
ISIRS
Sy
2 Sigint. f
19050138 —] FYgH T |
SIS
~ BE Qe
v ¢ I b PP
ey N
a 1905-0252——_ ] 298
3
) <
4762012 N g
kF +
f
112200258 T
kf f 44:;§%§é¢\ 29448 imum dimensions in mm.
min 22,89

l) In order to make

2

) Line of contact.

good ¢

TYPICAL CHARACTERISTICS

Anode voltage.soseoes

Grid bidsS.:eceessooeees

Anode currenti.eeesoesesessos

Mu tuul conductance..

Amplification factor......

LIMITING VALUES (absolute

Anode voltage...e...

Anode dissipation.sesocossas

Cathode current.....

Anode seal temperature....

Grid dissipation....

Crid voltageseweseons

ontact

Fig.30. Excentricity. Distance

between axes of the electrodes:

these sockets
= 250 V

= =3.5V

= 20 mA

= 6 mA/V

= 30

= max. 350 V
= max. 10 W
= max. 40 mA
= max. 140 °C
= max. 0.1 W
= max. 56 V

g-a max.0.38 mm;

k-a max.0.38 mm;
f-k max.0.12 mm.

should be

split.
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Fig.32. Ia/Va characteristics of the EC §5.

OSCILLATOR WITH THE EC 55
- OPERATING BETWEEN 730 and 1350 Mc/s

A proctical oscillater with the tube EC 55 and its «ssembly
are shown in figs 33 to 35.The anode-grid and grid-cathode circuits
are coaxiol lines, the grid tube beirg comron to both circuits.The
circuits cre tuned by mecns of movable shorting plungers. In this
way every desired value of the imaginary portion of the admittance

betveen grid and anode (grid and catlode) can be adjusted.
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Fig.33. Photograph of an oscillator with the EC 355:
frequency range from 730-1350 NMc/s.

This circuit arrongement is kncwn ¢s the grid sepuration circuit
or drounded anode circuit, ond is outlined in fig. 9. To ackieve
oscillction, capacitive feedback is applied by mecns of o probe,
which is screwed in the outer wall of the ancde tube and ‘peeps’

towards the ccthode thrcugl an opering in thke grid tube.

The oscilloticn frequercy is mainly determined by the grid-anode
circuit. The optimun value cf the feedback deperds on the position
of the shorting plunger in the cathode-grid circuit cnd the value
of the capacitance between cathode and anode. The cathode, grid and
anode, having different voltages, have to be insulated from ecch

other ogcinst direct voltage. Tkis is done by inserting separating

Fig.34. Photograph of the parts of the coaxicl line circuit of

the oscillator of fig.33.



capoccitors in the moving bridges. It is also possible tc use «
separoting capacitor near the anode, in order to keep the cuter

wall at earth potential.

The beater lead is fed through the cathode tube and is decoupled

by two capacitors in order to avoid parasitic oscillotions.

The oscillator operates in the so-called Y%-l, mode , i.e. the length

of both the two coaxial lines is about !, of ¢ wavelength.

The material used for the cylinders and flanges is brass; phosphorus
bronze is used for the contact springs; after assembling and sol-
dering of the parts, the resconators have been silver-plated. The

assembly of the circuits can be seen clearly in figs 33 and 34.

The rods operating the shorting plungers ore made from insulating
materiol in order tc aveid parasitic effects upsetting the tuning
itself. Conducting rods would alse Lave scme radiotion due to legk-
cge from the tuned circuit, thkus introducing additional losses.

imy St = -
| e e e —
,,,,, N N O T I T T T T T T RN SSZZza

I ] YA

=y [ |

E:” 64132

A

E:]} b

Fig.35. Cross section through the oscillotor of fig.33.

a = metal; b = insulation.

The feedback is applied by means of a srew, effecting a copacitive
coupling between anode and cathode. The capacitive coupling of the
output to the ancde-grid circuit canbe adjusted by moving the cable

connector in its socket.

The oscillotor canbe adjusted between 730 and 1356 Mc/s (wavelength
41-22 cm). The upper frequency is limited by the ocuter plunger Leing
blocked by the capacitive coupling between anode and cathode; the

lower frequency is limited by the length of the system.

The above-mentioned circuit has also been used as an impulse-mcd-
ulcted oscillotor, for which purpose negative pulses with a durction
of 4 psec were applied to the cathode. The duty cycle was about
0.016, the oscillater freguency 1000 Mc/s. It showed that tte EC 55
is able tc supply H.F. pulses with a peak output power of cbout 225
woetts (cvérage value during each pulse about 165 W) and an efficien-
cy of 36%. These results were obtained with an anode voltage pulse
of cbout 1300 volts peak value (average value during ecch pulse
about 950 volts), an oncde current pulse of about 435 mA (cverduge
value during ecch pulse) and an average anode dissipation of 4.5
watts.
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S.HF. DISC-SEAL TRIODES EC 56 and EC 57

The EC 56 and EC 57 are indirectly heat-
ed disc-secl triodes, intended for use
as oscillators or broad band amplifiers
in microwave relay stctions at frequen-
cies up to about 4000 Mc/s.

Botlk types are mechanically identical;
they only differ in electrical proper-
ties.

Special features of these tubes are:

a. Low operating voltages, obtainakble
with o cormon power supply:
b. High efficiency conpcred with klys-

trons operating at tke same freqguency.

Owing tec their special construction the
tubes are very suitakle for insertion
Fig.36. Photograph of the in coaxial lines ond waveguide circuits,

d EC 57 5 : " "
fakes S0 B em in which tle grid serves os a separction

~tual size). . "
FRCIREE RS between thke anode and ccthode circuit.

The grid disc is threcded to ensure solid mounting and gcod r.f.

contact. Consequently the tube should be screwed intec its circuit.

The application of o planar 'L' -cathode allows a great current
density. The clecrance between the grid and the heated ccthode is
40 4 «approx. The cathode is directly connected with the ccrres-

ponding disc, which prcvides the ccthode r.f.connection.

The EC 56 is suitable for use as a gereral-purpose low level am-
plifier, delivering « max.output of 1 watt approx. at 4000 Mc/s
at a bandwidth of 50 Mc/s. At frequencies up tc about 2500 Mc/s
tkte EC 56 can be used advantagecusly as o low noise pre-amplifier.

The EC 57 is specially intended for i1se as o power amplifier, as
such delivering a power output of 3 watts approx». ot 4000 Mc/s at
a bandwidth of 50 Mc/s.

The combined use of the EC 56 and EC 57 preovides the possibility
of constructing micrcwave link systems in the 4C00 Mc/s barnd, the
EC 57 being used as an output tube and the EC 56 as its driver.
A two-stage amplifier of this kind has a low level gcin (100 mW
output power) of 29 dB (25 dB resp.) at an overcll flect trcnsmission
bardwidth of 35 Mc/s (50 Mc/s resp.) betweer the 0.1 dB points.
When the output is increased to 1.5 watt (1 watt resp.) tle tctal
gain cdrops to cbout 25 dB (21 dB resp.) and the bandwidthk is slightly

increased.



GENERAL DATA OF THE EC 56 and EC 57 (tentative data)

Heating: indirect by a.c. or d.c.: purallel supply only

Heacter volTage .« wewmme s o pwwa e 6.3 V l)

Heater current: sseossees ssanves 0,65 A
CAPACITANCES
Inter-electrode ccpcacitances

Anode to gridissececeeseccsesses 1.6 PF
Anode to cathode.eoseesosssces 20 mpF
Grid to cathode..sceeescesncees 2.2 pF

MAXIMUM RATINGS (absolute maxima)

Anode voltage at zero anode current..... 500 V

Atiode Voltadge:sweees savameeess snwwuss ooos 300 V

Anode dissipatioN....ceoececesosccscossse 10 W
EC 56 35 mA
Cathode current {EC §7 treteeessesecoan 70 mA
Grid current,  sosssessssssnmenes soveneseni 10 mA
Grid positive bidSicecscesccseceoscscnoan 0oV

Grid negative biadSicesessesecessocsoacsoee =50V
Heater to cathode voltage (cathode

positive) 50 V

Anode seal temperature...csceeecoeeesscasas 200°C 2)
Grid seal temperature....a.ccoeoeeoeeaeas 75°C 2)
Cathode seal temperature....eeeeeeeesscas 75°C “)

INSULATION k/f

Heater-ccthode current with a heater-cathode voltage of 50 V and a

hecter voltage of 6.3 V is maximum 100 wpA.

INVERSE GRID CURRENT

At a heater voltage of 6.3 V and an anode dissipation of 10 W, the

inverse grid current is maximum 0.6 uA.

DIMENSIONS: See cutline

BASE CCNNECTIONS

Fig.37. Electrode arrangement and base

connections (modified octal base).

kKt f

TECHNICAL DATA of the EC 56 (tentative data)

Typical characteristics as amp lifier

Ancde voltage..eeoeeoeoosooossesoss 180 V

Anode current..cecoeeescosecoccsssos 30 mA
Grid voltadge.sseseeesesosaosssasnae =3.5V
Mutual conducCtanCe.seseesoessossaos 16 mA/V
Amplitication factor...eeeeeesseees 35

) See page 22.
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Operating conditions as amplifier at 4000 Mc/s

Anode supply voltage..oeeeeooeeoocoocosocsss 220 V
Grid supply voltadge.s oo oeseceocsscsccces +40 V
Ccthode bids TeSig8tOr csvsvsws nwoeonsees 3)
Anode CUYTERLsibpmsareas ReosseEe e nsese 30 mA
Bandwidth (between half-power points).. 100 50 Mc/s 4)
Power gain at 1 mW output power......e. 13 17 aB
Output power at 8 dB power gaib..e.esoee 0.6 1.2 W
TECHNICAL DATA of the EC 57 (tentative data)
Typical characteristics at amplifier
Anode voltage.eeeoesoseosossosnscsse 180 V
Anode cUrrentsscessss soowesssasies 60 mA
Crid Voltdgewauwwannsis vswmessamwe =18 V
Mutual conductancCe.scoeseooceosacs 19 mA/V
Amplification factor..eeeeceasns <
Operating conditions as amplifier at 4000 Mc/s
Anode supply voltagessseeecccaocccscscsososnecsaccss 220V
Grid suppiy VO LEages sswwwms ss s smswsecs swnemesnes $40 ¥V
Cathode bias resistor.isceeecesscccoscsosssscoccscs | 3)
Anode CUTIrent...ooeseososossesoassoes 45 60 mh
Bcrndwidth (between half-power A\ A
L N/ N4
points) 100 50 100 S0 )
Power gain at 1 mW output..... 13.8 17.5 14.0 17.6 dB
Output power at 8 dB power gain 1.2 2.4 1.6 3.2 W
+
+
7
V;
g
Rk
- M'I'|4.1_

Fig.38. Recommended d.c. circuit
for the EC 56 and EC 57.

1

) To prolong the life of the tube the maximum vceriation of the

heater voltage should be less than t+ 2% (absolute limits) s

2) Low velocity air flow may ke required.

3 ;
) To obtain good stakility a variable resistor of maximum 2000

ohms is necessary. It should be adjusted so as to obtain the de-
sired anode current. In this wuay negative direct current feedback

is introduced (see fig, 38).

4 .
) The given bandwidth is obtained by adjusting the coupling between

the anode circuit and the output wavegqguide. The ancde circuit im-
pedance, referred to the output waveguide, presents a voltage
standing-wave ratio, which varies from 3 to 15, depending on the

tube and the bandwidth.



21,1018

fe——2——=—
14,320,038
N 6,35%0050
58 45°
5 & >
© A
w, ,08%01 anode @
(s}
H fo‘sio,r |
Ay 7
) grid
.
| ™ max25 2
o >
1] ot D 8
S5 + fEr | €
o R= e 2612028 _L7REND %
o|max15 'L £
Yy v
ot b F =
S| 31,8%02¢ o
is G
= 1
A
«
>

max 32,89

> M1157

*
Fig.39. Dimensional drawing ): dimersions in mm.

Data of thread of the grid disc:

32 turns per inch; thread angle 60 °
§ : . + 0
minor diameter: 21.22 _ 0.15 &P
macjor diameter: 22.2 t g 15 BF
effective diameter: 21.68 + 3.09 mm .
17X0,28
o P 17 | )
o 14 N - ™
SN 7/ V4 EI_
768"-32Ns-28
M1158

Fig.40. Recommended mount '); dimensions in mm.

Dotc of thread:

32 turns per inch; threcd angle 60 °
Minor diameter: 21.51 t 8_15 mm
major diameter: min. 22.23 mm
effective diameter: 21.83 T 3.12 mn .

) The following points should be considered with respect to the maximum eccentricities,
referring to the figures 1 to 5 within the small circles in fig.39.

(1)

(2)
(3)
(4)

(5)

The eccentricities are given with respect to the axis of the threaded hole, shown
in fig.40 the grid discof the tube being screwed firmly against the flange (with
inner diameter of 17 mm).

Maximum eccentricity of the anode 0.15 mm.

Maximim eccentricity of the cathode R.F. connection 0.20 mm.

The tolerance of the eccentricity of the base is such that this base fits into
a hole with a diameter of 32.5 mm, provided this hole is ccrrectly centred with
respect to the axis of the hole specified in fig.40.

The tolerance of the eccentricity of the base flange is such that this base flange
fits into a hole with a cdiumeter of 33.5 mm, provided this hole is correctly
centred with respect to the axis of the hole specified in fig.40.
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Fig.41. Ia/vg charocteristic of the EC 5%

at an ancde voltage of 180 V.
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Fig.42. Ia/Vg choracteristic of the EC 57
at an anocde voltage of 180 V.
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Fig.43. Ic/Vc characteristics of the EC 56.
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Fig.44. IG/VG characteristics of the EC §7.
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Fig.45S. Ig/V‘J choracteristics of the EC 57.
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Fig.46. Fower gain G of the EC 56 as a functior of the output power Wo

with the bardwicth F cs pdrometer at an anode current Ia =

= 30 mA.
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Fig.47. Fcwer gain G of the EC 57 as a functiorn of the output power Wo
with the baordwidth B os purameter at an anodes current Ic = 45 mk.
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REFLEX KLYSTRONS 2K 25 and 723 A/B

Thke 2K25 and 723A/B (see fig.49) are in-
directly-hected tunable reflex klystrons
with internal cavity, intended for use
as loccl oscillators in radar receivers,

spectrum analyzers and test equipment.

The construction cof both types is iden-
tical. They only differ in the frequency
range ccvered and tle power output.

Fig.50 shows « cross section of the tube
which displays the electrode arrangement.
The electron gun consists of the ccthode
k, tlte focusing screen sc and the accel-
erator grid Gg1. The screen is internally
cornected to the cathode. The three grids,
frem which the numbers 2 aond 3 ore part
of the covity reccnator , are directly con-
nected tc the metal envelope, which is
ecrthed and has a potential of 300 V
positive with respect to the ccthode.

Mechanical tuning is acccmplished by
Fig.49. Fhotograph of the tukes

moving tlte membrcne-shoped upper part of OREE wndl TEAASE Lactnal BiEe).

the rescnunt cavity by meons of the settirg
screw s, thus varying the capacitive
element of the resonator.For proper

frequency adjustment the screw

should be turned alternately akove

and below the desired frequency

with gradually decreasing devia-
1
) s

tion

In order to compensate frequency
variations due to temperature

changes, part of the tuning mecha-

nism is made of invar.The relative

frequency shift thus obtained is

less than 0.2 Mc/s per degree cen-

tigrade.

Output
line

Electronic tuning is possible by

varying the negative vol tage applied

M1168

to the repeller,vhich is connected
to the top cap.

The coaxial output line protruding
Fig.50. Cross section of

through the base is inductively
the 2K25 and 723 A/B.

coupled to the resonator by means

1

) To avoid mechanical defects the cavity should not be tuned to

frequencies beyond the specified frequency band.

37




of a loop. At the lower side of this line the inner conductor pro-

jects beyond the outer and acts like an aerial.

For good wide-tand performance the tuke should ke inserted in a
suitakle mount. The mount recommended, shown in fig.51, consists
of a section of 3 cm waveguide (outside dimensions 1°'x ;") short-
circuited at one side,into which the aerial of the tube penetrates.

Modified amphenol 47.63 "
No. S 8 socket or- 26.97
equivalent ~ [* pr——
Cable to socket N 8742006 S
connection | Sy
AN SRRt
\ @ ;0 b Tube clamp
3 S = or equivalent
5 Qs L SO N S T
o & Ny gx =
3 N i R
S N Trap - 2 Wave guide
v E} e Tt flange to suit
1.27{ ~ 159
17.22%0.08*
a |
—_ 25.40 po— Inner edges of
= > plug must be brazed
to wave guide ““emmmmmesmmst— F
3.1, 12.70.1002006*
Ly 75 - o
4.75 drill 7.‘Pemovc; socket o~
erminals no. 3,4,
Fig.51. Recommended mount.
2
(a) cross section, NS R 1

(b) side view,

(c) top view.

o

© 38.10 M7t

- -

The outer ccnductcr cf tle output line

should reachk to the inner side c¢f the wave-

\ guide. A gocd r.f. contcct between the

) @E%”* outer conductor and the guide is cccom-
plisked by a wave trap (fig.52).

The tvbe sccket, tke hole of which corres-

ponding to pin No.4 of the base has been

*0.05*

16.642008%
19§1005*

: drilled in order to pass the cocaxial cut-

Polystyrene —

239

& '%%%% 2%%%': Rr put line, is fixed rigidly to the wave-
3 % | 4 g . " "
% -2 :47;‘,“"’ guide to ossure proper instcllation.
iy ] sseroos*. &% .
Tight fit— e ol ' - s i
W —4tithg §§ I'he tube should be fixed firmly in tle
21.43 ‘Q& sccket by clamps whick moke centact at tlhe
ERRS

s lover platform of the tube only.

. . Fig.53shows ¢ typical graph of output power
ig.52. e trap. .

e ave tree arc¢ frecuency shift vegsus repeller velt-
cge. Tte mechanical tuning is adjusted to

9300 he/s.

For vse as « continuous oscillator mode ‘'A' is recommenced, the

cutput coupling being designed fo:r *lis purpose.

The vclues of tke cutput power, shown in fig.53 cre those delivered
in a load presenting a unity standing-wave rctio in the waveguide..
When the guide is nct ccrrectly ternminated, output and frequency

deviations will generally occur. These phenomena are shown in fig.54,

a sc-called 'Hieke diagram', in which loci of constont power and

frequency are drown cccording to certain values of the amplitude
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50 | —300

: Epélier (V) j
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Seaszees

Fig.53. Power output Wo and frequency shkift 0f as functions of

the repeller vcltage.

ard phase angle of the reflection ccefficient which also ceorres-
pords to tle standing-wave ratios indicated ir the dicgrom. The
minimum standing-wave rdtio, at which cscillotion steps, is called
‘sink margin'. The 2K25 and 723A/P are designed to have a minimum

sink margin cf & dF' ord 4 dB respectivelv.

0
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/ § FIMc,
% § ¥ 0o
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7 20104
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7 50m!
1.0 ; m 1.0
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Fig.54. Typical Rieke diagram. The drawn curves are loci of constant power,
and the cdashed curves loci of constant frequercy deviation. The sink margin

is incdicated by an arrow point. Within the hotched area no oscillations occur.
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REMARKS

In order to prevent undesired frequency modulation care should be
taken to employ well stabilised repeller cnd resonator voltages,
and the connecting leads should be shielded.

It may happen that the waveguide is not terrmirated in a matched
load, which ccuses frequency instcbility. When. however, very good
frequency stabilityis required an attenuator of 6 dB may be inser-
ted in the guide between tke agerial and tlke lcad.

The resistance of the repeller voltage supply should not exceed
150 k(.

To prevent sudden cooling due to air-blow the whkole tube may be
shielded. Care should be tcoken not to exceed the permissikle tem-
percture of the output line, and not to introduce parasitic resc-

nant circuits outside the tube.

39-41 Area free for
r**‘*‘——*AAA*T mounting
| :—Md Repeller

19.6=0.3 terminal <
- 635207~ y
| g

4 5. 0.
Ao
U;T —
© | 254-25.8
(=) h
S
I , ‘
) Area free for
h 4 mounting
v A
N
L4
=R
4 e .
Insulator” 3.6*0.1

Fig.55. Dimensional drowing; dimensions in mm.



TECHNICAL DATA of the 2K 25

HEATER DATA

Heating: indirect by a.c. or d.c.: parallel supply

Heater volbtages sssisnsisasssssassssessses Vf = 6.3 V t 8%

Hedter CUEFOBT i snsosaagnsscssssweeeees If 0.44 A

]

MOUNT ING POSITION: any

ELECTRODE ARRANGEMENT

Repeller

mg1,92,93 k,s
ks f f mglg2g3

M1176
Fig.56. Electrode arrangement and

bose connections.

TYPICAL OPEERATING CONDITION: (fregquency 8500-9660 Mc/s, mode A)

D.C. resonctor voltagesecesosocssans Vre = J00 V
s 1
D.C. repeller voltage range.eaeeases Vrep = -85 to =200 V )
cnid Bnww B =
D.C. resonator current..... —_— 25 mA
Half-power electronic tuning
frequency change Af = 35 Mc/s 2)
Power outpUtesssiisnwes swamaigne 569 Wo = 25 mW
LIMITING VALUES (absolute maxima)
D.C, resonator voltage «soecoeeoeececscsas Vre< = max. 330 V
D.C. repeller voltage neg. """"""'-Vrep = max. 400 V
G SS9 wsmsssssmsssy ¥ = "
b.C repeller voltage po —_r 0 ax oV
DuCs TeSONELOY CUTEERt s vawwwss vomume s s g b = max. 37 mA
res
Voltage between cathode and heater...... ka = max. 50 V
Temperature of coaxial output linme...... T = max. 70 °C

l) Adjusted for maximum power output <t the given opercting fre-

gquency.

2

) Change in frequency betweer tle two half-power points when the
repeller voltuge is varied akove and below the point of maximum

power output corresponding to the given frequency.
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TECHNICAL DATA of the 723 A/B

The reflex klystron type 723 A/B is specially designed for opera-
tion at 9370 Mc/s. Its frequency range is smaller than that of the

2K25; viz. 87(02-9548 Mc/s.

HEATER DATA

Heating: indirect by a.c. or d.c.: parallel supply
Heater voltage.seeeeoosoceoeccssocs Vf = 6.3 V t 8%
Heater current.eeeeceososessscssecsscs If = 0.44 A

MOUNTING POSITION: any

ELECTRODE ARRANGEMENT

Repeller

mgl,g2,g3 k,s
ks f fmglg2g3 e

M1176

Fig.57. Electrode arrangemert and

base connections.

TYPICAL OPERATING CONDITIONS: (frequercy 9370 Mc/s, mode A)

D.C. resonator voltageseswssovmsonie ¥ = 300 V

res l
D.C. repeller voltage range....... Vrep = =130 to -185 V )
D,Cs resonatoxr CHEFreNtisnmewes smomwns L = 25 mA

res
Hal f-power electronic tuning

frequency range JAY; = 40 Mc/s 2)

Powerr ouput, cosemesses o wmmsas vesn Wo = 30 oW

LIMITING VALUES (absolute maxima)

D.C. resonator voltage.:ssecescssoossocsaos Vres = mexe 330 V
D.C. repeller voltage neg. """"""-Vrep = max. 400 V
D:Cs wepeller voltdage PoO8s wwaessnswies oo Vrep = max. oV
D,Cy resonatof CUEFeBtisnwanmaa iii wowas L = max. 37 mA
res
Voltage between cathode and heater..... ka = maX . 50 V
Temperature of coaxial output line..... T = max. 70°C
1 y . : §
) Adjusted for maximum power output at the given operating fre-

Guency .

2

) Change in frequency Letween the two hclf-power points when the
repeller voltage is varied above and below the Foint of moximum

power output corresponding to the given frequency.



STANDARD NOISE SOURCES
K 81A, K50A and K 51A

In the performance cof short wave apparatus, such as television and
radar equipment, noise plays an important part. This isattributcble
to the inherent noise of the receivers ond amplifiers used. An im-
portant property of amplifiers and receivers is the 'noise factor’,
which defines their pnoise properties under given conditions.

There are two mcin methods of determining the noise factor. The
first is the method employing a standard signcl generator. This
method is rather time-ccnsuming and inac curate, since it necessi-
tates absolute measurements of power and effective bandwidth. The
otler metkod is to employ a stancdard noise source, suchk as hot re-
sistors, satirated dicdes ond gas discharge tubes. Since it would
be necessary to heat resistors to 29000 °K for measuring a noise
fccter of 100, which may often be required, their use is , however

restricted.

Soturcated diodes are only available for measurements ot frequencies
up to about 1000 Nc/s. However, at such frequencies it is hardly
possible to effect gocd matching between the diode and its circuit.
The K 81 A noise diode is desicned for use ot frequencies up to

300 Mc/s.

Specially designed gos discharge tubes have proved to possess pro-
perties that mcke them very suitable for use as standard ncise
sources at microwaves. The K 50 A and K 51 A are intended for use
in the 3 cm and tke 10 cm band recpectively. ‘

NOISE

Noise originotes from the arbitrary motion of electrons in solids,
liquids and gases. The electron motion may be due to tempercture
(thermcl agitation- or Johnson noise) cor to phenonenc occurring in
gas cdischarges (collisions of the electrons and tke icns) or in

vacuum tubes (shot noise, partition noise, induced grid noise).

It can be proved that the mean square noise veltcg= Vnzct the ter-
minals of a resister equals 4kTBR, where k is Bolzmanns' constcnt
(1.38 % 10'23 Joule/ °C), T is the absolute tempercture of the
resistor, B is the effective bandwidtk of the frequency runge con-

sidered and R is the resistcnce of the resistor.
Accordingly o resistor nay be considered c¢s a noise scurce of which

the e.m.f. is Y4kTBR and whose irterral resistdance is E, which is
assumed to be noise-free (fig.58).
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)

R
R

V4kTBR

Fig.58. Representation of a resistor as

'

o noise source.
M177

The meximum obtainable power from this noise source is dissipated
in ¢ lcod resistor B, which is equal to R. This so-cclled ‘'avail-

able ncise power' is thus:

¥, 4k TBH

bii 4R

na

(=S

The cvcileble noise power is therefore directly proportioncl to
the absolute temperature T. Analogous to the noise from a resistor,
the noise origincting from a non-thermal noise source may be ex-
pressed in terms of the ‘noise temperature’, i.e. the temperature
of a resistor that would deliver the same amount of noise as the

non-thermal noise source.

THE NOISE FACTOE OF A FCWER AMPLIFIER

For the sake of simplicity only the noise factor of a power cmpli-
fier will be discussed. The discussicn is, however, alsc vclid for

¢rny other four-terminal mnetwork.

Fig.59 shows the blcck diagram of a power cmplifier and the adja-
cent circuits. The input of the amplifier is mctched to the driver,
which has an interral resistance 'R ond is thus equal to the input

resistonce of the amplifier.

. Power
Driver amplifier Load

M 1180

Fig.59. Block diagram of a power

amplifier and adjacent circuits.

D, T, being the noise

0

The available noise power at the input is kT

0

temperature of the driver.

The term ‘available gain' is introduced, being tke ratio of the
avuilable output power and the available power ot the input of the

amplifier.

If the aveilable signal power at the input of the amplifier is as-
surmed to be S, and the available gain of the amplifier to be G, the
available signal power at the output is GS and the available noise

power

where Wi is the inherent noise power of the amplifier available at

the ocutput.



The noise factor of the amplifier is defined as the ratio of the
available signal-to-noise ratio at the input cnd the avecilcble
signal-to-noise ratic at the output of the amplifier, hence:

S/kTyB W

GS/W, GkT B
or:
GkTyB + W;
GkTOB
The last expression shows that the noise factor may also be defined
as the ratio of the noise power actually availcble at the output

to the noise power that would be available at the output if tle

cmplifier were noiseless.

From (3) it follows, that:

Wn = NGkTOB; e (4)
since:

Wn = GkToB + Wi = NGkTOB,

Wi = (N-1) GkTOB. ........................... (5)

THE SATURATED DICDE AS A STANDARD NOISE SOURCE

The cperation of a diode as-a noise source is based on the folfowing
principle. When the diode is saturated all electrons emitted by the
cathode will reach the anode. The number of electrons emitted during
¢ time interval At, i.e. the charge transferred during this time
interval, is not constant but fluctuates around o stctistical av-
erage value due to the thermal movement of the electrons in the
cathode. The charge tronsmitted per unit time corresponds to the
direct anode current I _, ond on this averdge value a fluctuating
current is superimposed. This effect is termed the shot effect.
The mecn scquare of tlke noise current within a frequency band B is

given by:

in which e denotes the charge of an electrcn, i.e. 1.6 x T o

Since the invidual electrons do not influence each other, this ex-
pression is appliccble to the entire frequency spectrum, but at
extremely high frequencies the influence of the transit time effect

becomes more and more noticable and reduces the shot effect.

When a current I, + i  passes through a resistance R; included in

the cnode circuit of tke diode a noise voltage drop v_= i_. R will

n n'a
be produced in addition to the veltcge drop caused by the direct

cnode current. So long as the influence of the internal resistance
of tke dicde is negligible compared with that of R , i.e. when
i

since 0 Va/a i, = @), the resistcnce R, may be considered as a

noise source with an e.m.f. Vi and an interral resistonce R,. The

R. >> Ha (which will always be thke case when the diode is saturcted,
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noise voltage socurce moy be represented by the equivalent diagram

shown in fig.6C.

Ra

7
nT Fig.60. Eguivalent diagram of a saturated aiode as

pi20 a noise source.

The available noise pecwer cf this rnoise scurce is given by:

—s2

5 R
L o e ARk e (7)
nc 4
frem (6) and (7) it fcllows tlat:
e'Ia‘B'RU B
Wna N 0 =8 IG B RCI 10 N SRR SEE (8)

The essential formulae heving been ¢iven, we will now investigate
tke way ipn whkich the noise generator should be set up in order to
be used «s a standorcd noise scurce and thke recuirements to be sat-

isfied in order tc obtuin reliable results.

The requirement is imposed or the circuit thct the interral resist-
ance cf the generctor should be recl ond tkat no cppreciable cttern-
uation should be caused by the circuit at high frequencies. In or-
der to ensure that the internal resistance of the generator is real,
the ccpacitcnce introduced by the tube and the circuit may be neu-
trolized by un inductance shunted across the tuvbe. In this way apc-
rcllel tuned resonant circuit is obtained, whick is heevily damped

by the anode lcad resistence R (usually 60 {1 or 300 ).

Fig.ol shows the basic circuit of a noise genmerotor eguipped with

a noise diode. The noise factor is measured in the following way.

% 8
mA
Fig.6l. Basic circuit of a noise generator equipgped
= = +V o e with a noise diode.

As shown in fig.62 the amplifier to be tested is ccnnected to the
noise gererator. The cnode load resistance R of tke generator

should be equcl to thke input resistance of the cmplifier.

Noise Amplifier Power
generator under test indicator
M8

Fig.62. Block diogram of the
measuring set-up.



First the heater current of the diode remains switched off and a
meter indicating the relative power cutput is comnnected to the
output terminals of the amplifier. After a record hos been made of
the reading of this meter, which indicates a value corresponding
to o power output W = NGkT B ( according tc eq.(4)), the heater
current of the diode is switched on and carefully adjusted tc the
value ot which the output nmeter indicates twice the original power.
The additional ncise output power due to the energized diode is

GW,, and exactly equal to the initial power NGkT B.

Herce:

which gives:

When TO is 288 °K:

where I is expressed in mhA and R in <9

When the milliammeter incorporoted in the anode circuit has been
cclibrated accordingly, the noise fcctor can be read directly, or

it can be calculated by means of ec. (10).

STANDARD NOISE DIODE K 81 A

The K 81 A is a directly hected diode equip-
ped with a novcl base, intended for use as «a
standard noise source at frequencies up to
300 Mc/s. COwing to the small distance between
the filcement cnd the anode the transit time is
reduced toc a large extent. In order to reclize
small self-inductances cof the electrode leads,
both the extremities of the filament cnd the
cnode are each connected to three pins of the

base.

The filament is fairly thick, sc that it can
be fed from a 2 volts battery. The thermal
inertia censequent uporn this thickness is
sufficient to prevent fluctuations in the sa-

turcticn current when an a.c. supply is used.

In this ccse the filament voltage should be nig
very well stabilised. As a result of the Fig.63. Photograph
diode's high irternal resistcnce the anode of the Kg1A
voltage need not be stabilised. (actual size).

When a load resistor of 50 Ohms is employed, a noise factor of 20

(13 dB) can be mecsured without exceeding the maximum admissible
anode current and cnode dissipaticn. When the locd resistor is

enlarged, it is possible to mecsure higher noise factors.
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TECHNICAL DATA

Heating: direct by a.cs or d.c.

CAPACITANCES

Capacitance between filoment and anode...... Caf = 2.2 pF
MOUNTING POSITION: any
max 22
ELECTRODE ARRANGEMENT (JW:;
a
N
N v~
I =
x
Ik
&

[

£ o

M1184
Fig.64. Electrode arrangement, electrode conrectiors

and maximum dimensions in mm (noval bkase).

TYPICAL CHARACTERISTICS

Filament voltagesceaosen oo oo Vf = 1.85 V
Filament currenticcescecssooaiva If = 2:5 A
Anode voltage..ceeeeeooosoonsoss Va = 100 V
Ancde CUrPentoicssvososssencswas Ia = 15 mA
LIMITING VALUES

Filoment voltdge............... Vf = max. 2V
Afiod e VOl Eage s sesesees s osanwesa Va = maux. 150 V
Anode CUETEN L, ssswsoniosssvwsnos Ic = max. 20 mA
Anode dissipatioDe.eceecesosvweons Wa = max. 3 W

Fig.65. Ta/Va charccteristic of

the K81A at a heater voltage of
1.85 V.
. 7944
20%
I (mA) |
naw
157
11 ]
BERi
i
10 |-
EEsmasEa Fig.66. Ia/vf characteristic of
ESESHESS the K81A at an anode voltage of
SEmaa 100 V.
-
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fase
H
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PRACTICAL CIRCUIT

Fig.67- shows the circuit diagram of a typical set-up for noise
measurements with theK 81 A at 50 Mc/s. The h.f. section is mount-
ed in a closed metal box. The filament and anode voltages are ap-
plied via low-pass filters, which prevent the noise originating
in the power supply from entering the circuit.

The anode-filament capacitance and the parasitic capacitances are
compensated by the self-inductance L.

P represents a coaxial output plug to which a coaxial cable with
a characteristic impedance of 50 or 75 ohms should be connected,
depending on the load resistor used.

CHARACTERISTIC DATA

L = 3 H (approx.)
C = 5000 pF

C' = 1000 pF

Ra = 50 or 75 {1

V. = 90 - 150 V

M1186

Fig.67. Practical set-up for noise measurements
at 50 Mc/s with the K81A.

GAS DISCHARGE NOISE TUBES

The collisions between electrons and atoms and the mutual collisions
of the electrons in a gas discharge give rise tc an arbitrory motion
of these electrons, the mean square velocity of whick is of such a
magnitude that an appreciacble omount of noise is produced. It is
possible to determine the noise tempercture (or electron tempera-
ture), which may amount to a few tenthousands degrees Kelvin, de-

pending on the type of gas, its pressure etc.

Power e Amplifier Power
supply under test indicator
Wedge  Gas discharge Mnez
tube

Fig.68. Outline of a microwave set-up for

noise measurements.

In fig.68 an outline is shown of a typical microwave set-up for
measuring the noise factor of an amplifier. In order to achieve
wide-band matching the gas discharge tube penetrates the broad faces
of the waveguide at an inclination of about 10°., The dissipating
wedge, situated at the rear of the tube, provides a reflection-
free termination when the tube is not ignited, domping then being
small. The input of the amplifier is matched to the waveguide: the
output terminals of the amplifier, which has an available gain G,
are connected to a measuring instrument, indicating the relative

cutput power g.W, a generally being unknown.
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A metlod of measuring the noise factor is as follows:

First the gas discharge tube remains unenergized. The ovailable
noise power at the input of the amplifier is now kTOB, where T0 ie
the temperature of the wedge, which is mostly assumed to be at room
temperature. The available noise output of the amplifier is By =
GkT.B + Wi’ according to (2). The reading of the power indicator,

being a(GkTOB + Wi), is recorded.

Then the gas discharge tube is switched on. The available noise
power ct tke input of the amplifier now amounts te kT B, T  being
the noise temperature of tke tube. At the output of the amplifier
¢ noise power okaTnB + W; is available. The corresponding reading
on the power indicator, being a(GkT B + W;), is divided by the

actucl reading. This ratio, which is called Y, thus becomes:

a(GkT,B + W;)  GkT B + W;

a(GkToB + Wi) GkToB + Wi

Since, according to eq. (5):

W, = (N-1) GkT4B,

GkTpB + (N-1) GkTyB

GkTgB + (N-1) GkToB

(o1 g
TH + (N-l)TO
Y =
TO #* (N-l)TO
whence:
Tn/TO -1
N o e i R I E S e f o e (11)
Y -1

Since Y and Tn are known quuntities, tle noise factor N can be cal-
culated from eq.(1l1l).

As can be seen, the bondwidth B of the amplifier does not appear
in (11), which makes this method more attractive than that using a
standard signal generator, in which this is the case.

TUBES K50 A and K 51 A
The X 50 A and the K 51 A are directly heated, neon filled gas dis-

charge tubes for use as standard noisé scurces in the 3 cm and 10 cm
wave bands respectively. They have been designed to be inserted

in corresponding waveguicdes. In fig.69 an outline of the recommen-
ded test mounts' is drawn, in which tke tubes, when adjusted as
specified, are properly matched.

N = Fig.69. Outline of the recommended
Axis of Axis of M1187
wave guide noise tube test mount.



Figs 70 and 71. Photographs of the K50A (above) and K51A (below).

High stability is obtained owing to the rcre-gas filling of tlLe

tubes; within wide limits the noise level is independent of the
ambient temperature.

The ignition voltage of the tubes is about 6000 V, ond the arc
veltoges cmcunt to 165 and 140 V respectively. If a special start-
ing device is used, it is not necessary to have a high temsion
power supply The recommended circuit is shown on page 54. The re-
sistecr R is designed so as to obtain the desired onecde current.

In order to ignite the tube the switch S is closed, which couses a
rather large current to flow through the coil. Whern this current
is interrupted by the switch being opened, a high voltage is in-
duced in the coil, which is sufficient to ignite the tube.

For the tubes to function relicbly the following precautions should
be tcken;

a. The cnode side of the tube should point in the direction of the
device under test.

b. The tube should not touch the microwave part of the mount.

c. When usirg the tube in on-off conditions it should be remembered
that the tube represents a small damping when not ignited. Ir this
condition the waveguide at the recr of the tube should be terminated
in a matched lcad, or o dissipative attenuator of at least 30 dB
should be inserted in the waveguide between the tube and the device
under test.
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TECHNICAL DATA of the K50 A

Heating: directly by a.c. : parallel supply
Hegter vol fa@Gemnns s wmomes s mwwss s 2'V
Heater current.ceioeececesocossoescsssae 2 A

Hecting time..iceseooscsssasssesse mMin, 15 sec

DESIGN VALLE

ITgnitionh ¥oltdgee.esssseseess approx. 6000 ¥V )

TYPICAL CHARACTERISTICS

Anode voltage: isessnisesoss OAPDPTOX, 165 V
Anode GQUETFeR Tw o e e s s oswsvewe 125 mA

Noise level in test mount
(see fig.69) 19.3 dB 2)

LIMITING VALUES

Anode current..csscess0ceess min, 50 mA
max. 150 mA
Ambient tempercture..c.ese.. min, -55°C

max. +75°C

The K 50 A is intended to be used in' « waveguide RG-52U or equiv-
alent. The VSWR introduced by the tuke in operation is less than

1.1 3y,

It is recommended that the noise 'tube and the microwave port of the

mount are not touching (minimum diameter cf pipe: 7.5 mm).

1

) For reccmmended circuit see fig.74.

The inductance of 8 H should be capable of producing the minimum
value of the ignition voltage. This value is only valid if some
cmbient illumination is present. Hence in darkness the presence of

a small light source (about 2 W) is necessary.

2) With respect to 300°K. Change in noise level over 200 hours of

operation is negligible.

3

) The tube can also be used in other types of waveguides. Care
should then be taken not to exceed the minimum VSWR of 1.1. For

this reason a matching transformer may be required.

BAI5d/19 138 min7.5% max 7% 56/8

Fig.72. Dimensions in mm of the K50A.



TECHNICAL DATA of the K51 A

Heating: directly by w.c.: parcllel supply
Heater veltuge.ieeieeooennonasas 2V 2 7.8%
Hecter curtent svesssvononvessss 3.5 A

Heating 1ime. . cewveaweeeadwmeenss e Min, 15 ser

DESIGN VALUE

Ignition voltage.sesseseesess min. 6000 V l)
TYPICAL CHARACTERISTICS

Anode voltage.....eeeeeseess aApprox. 140 V

Anode current, cowwessosssose 200 mA

-

Noise level in test moun (see fig.69) 19.1 dB

LIMITING VALUES

Anode current.:.o.eeseecssscessss min, 100 mA
mux. 300 mA
Ambient temperature....s.seee. win. =55°C

max. +75°C

The K 51 A is intended to be used in a waveguide BG-48U or equiv-
alent. The VSWR introduced by the tube in operation is less than
1.1 39,

It is recommended that the noise tube arnd the microwave part of

the mount are not touching (minimum diameter of pipe: 17 mm).

l) For recommended circuit see fig.74.
The inductance of 8 H should be capable of producing the minimum
vaolue of the ignition veltage. This value is only valid if some

ambient illumination is present. Hence in dcrkness the presence of

a small light source (about 2 W) ig& necessaory.

2) With respect to 200°K. Change in noise level over 200 hours of

operation is negligible.

3

) The tube can also be used in cther types of waveguides. Care
should then bte taken not to exceed the minimum VEWR of 1.1. For

this reason a matching transformer may be required.

Top cap J.E.T.E.C.
C 1-1

—
D& +
I'\“ w
= 3

w

~

B15/24x17 Bending max. 1 mm
.
]

1}

k 10
+3 -

514

7T—Q

M 1140

Fig.75. Dirensions in mm of the K51A.
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M1191

Fig.74. Recommended ignition circuit for the K50A and KS1A.

K50A: Vb =

500 V., R

= 2700 {l. KS1A: V, =

350 V, R =

1000 {1

M1192
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Fig.75. Noise ievel (F) of the KS50A with respect to 300 °K
as a function of the anode current.
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Fig.76 . Noise level (F) of the K51A with respect to 300 Ok

as a function of the anode current.



The information given in this Bulletin does

not imply a licence under any patent.
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