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Preface

This volume is one of a set that provides comprehensive technical information on the full
range of components manufactured and marketed by STC Components and S.T.C. Semi-
conductors Ltd.

A regular amendment service ensures that the data in these volumes is kept up to date with
changes and additions. Data marked with an ‘M’ or ‘Maintenance’ refer to components that
are only supplied as replacements for use in existing equipment and should not be used when
designing new equipments.

Enquiries regarding this Handbook service should be addressed to Standard Telephones
and Cables Ltd., Department 14531. Components Marketing Division, Edinburgh Way,
Harlow, Essex or Telephone Harlow (STD code 0279 6) 26811, Ext. 249.

Technical and commercial enquiries concerning specific products should be addressed
to the Sales Office of the appropriate Division.

Sales Office Extensions for enquiries
Ref. Address Telephone No. Technical Commercial
1 Capacitor Division Paignton Capacitors
Brixham Road, Paignton, Devon 50762t 477 418
Film Circuits
523 418
2 Electro-Mechanical Division Harlow 643 636
West Road, Harlow, Essex 26811* 663 542
3 Magnetic Materials Division Harlow 735 735
Edinburgh Way, Harlow, Essex 26811*
4 Modular Electronics Division Rhyl 13 13
Cefndy Road, Rhyl, Flint 4507
5 Potentiometer Division Pudsey 7 15

Broad Lane, Leeds 13, Yorkshire 77261

6 Quartz Crystal Division Harlow 585 560
Edinburgh Way, Harlow, Essex 26811*

7 Rectifier Division Harlow 449 446
Edinburgh Way, Harlow, Essex 26811* 253 251

8 Thermistor Division Harlow 502 503
Edinburgh Way, Harlow, Essex 26811*

9 Valve Division Paignton 536 532
Brixham Road, Paignton, Devon 50762t

10 S.T.C. Semiconductors Ltd. Footscray 524 571
Footscray. Sidcup, Kent 3333%t

* STD code 0279 6 26811. 1 STD code 0803 50762. $ STD code 01 300 3333.
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List of Products

The following list gives the products on which data is included in the Components
Handbook, the volume in which the data appears and the Sales Office Code (see previous
page) to which technical and commercial enquiries should be addressed.

Product Handbook Volume Sales Office
Brimistors (see Thermistors) 7 8 A
Capacitors 4 1
Crystal Filters 8 6
Diodes and Photo Devices 6A 10
Film Circuits b 1
Hermetic Seals 1 9
Infra-Red Filters 1 7
Klystrons 3 9
Knobs and Dials 7 5
Lamps 1 9
Logic Modules b 4
Magnetic Materials 9 3
Microwave Oscillators 3 9
Microwave Tubes 3 9
Ministac 5 4
Photo Devices (see Diodes and Photo Devices) 6A 10
Potentiometers 7 5
Quartz Crystal Units 8 6
Rectifiers, Selenium 5 A
Rectifiers, Silicon 6A 10
Rectifiers, Silicon Assemblies 5 7
Rectifiers, Valve 2C 9
Relays 10 2
Resistors, Carbon Film 7 7
Resistors, Temperature Sensitive (see Thermistors) 7 8
SafeTstaC Selenium Surge Suppressors 5 7
Silistors (see Thermistors) 7 8
Solenoids 10 2
Switches 10 2
Thermal Delay Switches 1 9
Thermistors 7 8
Thermocouples 3 9
Thyristors 6A 10
Transformers 9 3or7
Transistors 6B 10
Travelling Wave Tubes 3 9
Vacuum Gauges 1 9
Valves 2A,Band C 9
Varactor Diodes 3 9
Wound Components 9 3or7
Zener Diodes (see Diodes and Photo Devices) 6A 10
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SPECIAL VALVES

Microwave Tubes

MICROWAVE TUBE CODES

STC Reference Code System
OSCILLATORS
Example V238A/1K

NAHE DR

Number of ciphers Serial Number

e.g. 238 gives Tunmg
3800 MHz = Mechalmcal .
C = Electrical and Mechanical Base
Valve Classification First 2 E = Special
V = Velocity Modulated tube significant F = Wire-in base
(coaxial line or H-wave type) figures of G = Flying Lead
Y = Backward Wave Oscillator centre frequency K = Miniature B7G or B9A
Z = Klystron M = Loctal
AMPLIFIERS

Example W5/2G

Valve Classification Serial Number Base
W = Travelling Wave Tube D = International Octal
Centre Wavelength (cm) E = Special
G == Flying Lead
July 1967 © 1967 Standard Telephones and Cables Limited MW/Gen——1

Standard Telephones and Cables Limited
Valve Division, Brixham Road, Paignton, Devon

Telephone: Paignton 50762 Telex: 4230

London Sales Office, Telephone: 01-300 3333 Telex: 21836
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SPECIAL VALVES

Velocity-Modulated Oscillators

General Information

V/Gen.

Coaxial Line Oscillators

Minimum
Minimum Electronic
Reference Code Frequency Power Tuning
Range Output Range
GHz w MHz
V233A/1K V233A/1K 2-7 to 42 03 +1
V235A/1K V235A/1K 27 to 4 0-5 +1
V238A/1K V238A/1K 3-5to 43 0-55 +1
V238A/1KY V238A/1KY 3-52 to 4:255 0-55 +1
V243A/2FS V243A/2FS 41 to 46 0-75 —
V243A/3FS V243A/3FS 41 to 46 075
H-Wave Oscillators
V265A/1M V265A/1M 5-85 to 7-5 015 —
V271C/[3M V271C/3M 6-85 to 7-35 0-8 +85
725 to 7-77 0-8 +85
V275C/3M V275C/3M 7.25 to 83 03 Ts5
July 1967 V/Gen.—1
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General Information

July 1967

ANODE RESONATOR sanEN(cz)

/  GRID (s,

GLASS ENVELOPE

T SHIELD

CATHODE
Fig. 1.—Cross section of valve assembly

INTRODUCTION

Coaxial line and H-wave oscillators are forms of single transit
klystrons which combine the higher efficiency and frequency stability
associated with the single transit type with the convenience of
virtually only one resonant cavity to tune as normally associated with
the reflex type of klystron.

PRINCIPLES OF OPERATION

An electron beam, accelerated from the cathode by a positively
biased screen grid, is focused by grid and magnetic field into a beam,
which traverses two interaction gaps in a resonator before reaching
the anode, or collector.

In the frequency range 500 to 5000 Mc/s the resonator takes the
form of a section of coaxial line with a hollow centre conductor or
drift tube—interaction gaps are between inner and outer conductor
as shown in fig. 1.

The frequency of oscillation is determined by the cavity to which
the structure is coupled, and by the potential difference between
resonator and cathode or between inner conductor and cathode in
those tubes where the coaxial line is terminated by an open rather
than short circuit. Essentially the beam of electrons is bunched by the
r.f. field between outer and inner conductors in the first gap and
sustain the r.f. oscillation if the bunches arrive at the second gap
when the r.f. field is maximum retarding.

Variation of resonator or drift tube voltages affords a means of
frequency modulation.

H-wave oscillators designed for frequencies exceeding 5000 Mc/s
have a resonator which takes the form of a slotted waveguide, with
drift tube between the slots, instead of a slotted coaxial line.

V/Gen.—2
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Introduction
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Fig. 2.—Circuit for stabilisation of V.M. oscillator tube current

CONNECTIONS

Resonator. For convenience this is usually operated at earth
potential and the cathode at a controlled negative potential. When
frequency modulation is to be achieved by variation of resonator
voltage the resonator disc may be insulated from the cavity by a mica
washer which thus forms the dielectric of a capacitor which offers a
low impedance path to the r.f. signal.

Drift Tube. In many types this is internally connected to the
resonator, but where there is a separate connection it is preferable
to use the variation of drift tube voltage alone to obtain maximum
output, also to apply frequency modulation signals to it, the d.c. bias
being such that the peak drift tube voltage does not exceed the fixed
resonator voltage.

Collector (Ancde). Applied voltage is usually above that applied
to resonator to avoid secondary emission effects.

Screen Grid. The positive bias is set to determine the cathode
current. For unattended operation, it is convenient for constant
beam current to be obtained by deriving screen voltage from a shunt
regulator circuit (fig. 2), with feedback related to the oscillator tube
cathode current. Resistor R1 may be zero for applied voltages—
below 250V. For higher values R2 may be replaced by a 150V stabiliser
(e.g. OA2) and R1 chosen to limit the stabiliser current to a suitable
valve.

Precaution. The screen grid voltage should never exceed the
resonator potential except marginally when permitted by an
individual valve specification. Due to the heavy cathode loading in
these tubes, high screen grid potentials must be avoided during
periods of cathode heating: it is particularly important to delay the
rise of screen voltage after a temporary shut down period or h.t.
trip.

V/Gen—3
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Grid 1. This grid has a negative bias applied to assist in the forming
of a narrow ribbon electron beam.

Cathode. The cathodes of V.M. Oscillator tubes are necessarily
required to give a high density of emission, and a cathode per-
heating period of at least 30 seconds (or longer if specified) should be
allowed before electrode voltages (in particular the screen grid
voltage) are applied.

FOCUSING

Focusing is achieved by grid voltages and maintained across the
path of the beam by a magnetic field. This is provided by a permanent
horseshoe magnet with a field exceeding 1 200 oersteds across the
gap. The magnet is mounted on the cavity for coaxial line oscillators
but supplied pre-set in position on the valve itself for H-wave types.

For B7G based coaxial line oscillators the use of magnet type
Magloy P231677 (Preformations, Ltd.) is recommended. The magnet
must be aligned to obtain the highest collector current for a given
cathode current. Three holes or notches in the valve resonator disc
locate on pins fixed to the valve clamping plate.

For quantity production of cavities, special valves can be supplied
for magnet alignment: otherwise at least three but preferably six
valves should be used to establish the initial alignment.

Once the magnet has been aligned, and has been securely clamped
relative to the locating pins no further adjustment will be necessary
for a given valve type.

MODES OF OPERATION

Tube Mode. In order that the bunches of electrons shall arrive in
the optimum phase at the second gap, the time taken for them to
traverse the drift space is 5, 9, 13, 17, etc. quarter periods for coaxial
line tubes and 3, 7, 11, 15, 19 quarter periods for H-wave tubes and
these numbers are referred to the mode number. They differ by a
half period between the two types because in the coaxial line tube
the r.f. field is radial and therefore in opposite directions across the
the two gaps at any instant whereas in the H-wave tubes, which
operate in the H;; mode of propagation, the r.f. field is across the
waveguide in the same direction as (or opposing) the electron beam;
therefore, at any instant, its direction is the same in the two gaps
between inner and outer conductors.

August 1963
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CIRCUIT MODE—COAXIAL LINE TUBES

() Coaxial Line Cavities. The circuit mode is defined in terms
of the fractions of wavelength between the cavity tuning piston and
the open or short circuit termination of the coaxial line within the
valve.

For a valve with open circuit termination of coaxial line within it
(e.g. V190C/1M, fig. 3a) the circuit mode is an odd number of quarter
wavelengths. For valves with short circuit termination of coaxial line
within them (e.g. V231C/1K et seq, fig. 3b) the circuit mode is an even
number of quarter wave lengths i.e. an integral number of half wave
lengths.

(b) Waveguide Cavities (fig. 3c). The coupling between the
valve resonator and a waveguide cavity is complex but for a given
frequency of scillation the difference in positions of the tuning piston
which tune to this frequency will be an integral number of Ag/2
where Ag is the waveguide wavelength corresponding to this fre-
quency.

N.B.—For convenience, circuit lengths in the data sheets are quoted
using the plane of the resonator disc or a plane through the
longitudinal axis of the valve as a reference for giving cavity
piston position since a point in the internal structure of a
valve does not afford a simple reference.

GENERAL CHARACTERISTICS (Coaxial Line Tubes)

The following general characteristics are typical of most types at
their normal operating conditions and are given for guidance.
Variation of beam current with grid voltage.
Grid 1: 0.25 mA/V
Grid 2: 0.5 mA/V*
Pulling figure ~ 30 kc/s mA charge in beam current
*except in case of type V190C/1M tube.

Bulb Temperature

Unless otherwise stated in the individual data sheet, the maximum
temperature of the bulb at any point should not exceed 250°C. The
area of highest temperature of the bulb is normally in the immediate
vicinity of the collector (anode).

August 1963 V/Gen—5
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CA) VALVE WITH OPEN CIRCUIT COAXIAL LINE: COAXIAL CAVITY.

1,3,5, )(1,4

(B) VALVE WITH SHORT CIRCUIT COAXIAL LINE: COAXIAL CAVITY.

2,4,6, X7‘/4 J

(C) VALVE IN WAVEGUIDE CAVITY

u
7]
:_z'x_-:_—.L—_(‘ =
| A J
-
< Mg, >

Fig. 3.—Basic Resonator and Cavity Structure
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STc V233A/1K

SPEGIAL VALVES
Velocity-Modulated Oscillator
Code: V233A/1K (CV2190)

The V233A/1K is a velocity modulated oscillator of the coaxial line type for operation in
the frequency band 2-7 to 4-2 GHz.

The valve may be operated in the tuning cavity type 495-LVA-201 in which it will give
the performance quoted in these data sheets.

RADIO FREQUENCY PERFORMANCE (Note 1)

Operating frequency range 27 to 42 GHz
Power output throughout the band, minimum 300 mW

NOTE 1.—A graph of typical power output versus frequency is shown in Figure 3.

TYPICAL OPERATING CONDITIONS (Note 2)

Frequency 36 42 GHz
Direct grid 1 voltage (Note 3) —40 —40 \
Direct anode voltage (Note 4) Vres +10 Vres +10 A
Direct resonator volitage (Note 5) 285 380 \
Direct screen voltage (Note 4) 150 150 \
Direct cathode current (Note 4) 4 45 mA
Direct anode current (Note 4) 33 26 mA
Direct screen current 0-2 02 mA
Power output 850 500 mW

NOTE 2.—All voltages are with respect to the cathode.

NOTE 3.—The use of bias improves the proportion of cathode current which passes through
the resonator and reaches the collector (anode).

NOTE 4.—The tube operates at a typical anode dissipation of 10 watts, providing also that
the cathode current does not exceed 65mA. If reduced power outputs can be
tolerated operation with lower values of cathode current will increase the life
of the valves.

NOTE 5.—A graph of resonator voltage versus frequency is shown in Figure 1.

May 1967 V233A/1K—1

Standard Telephones and Cables Limited
Valve Division, Brixham Road, Paignton, Devon

Telephone: Paignton 50762 Telex: 4230

London Sales Office, Telephone: Footscray 3333 Telex: 21836
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V233A/1K STC

Code: V233A/1K (CV2190)

CONTINUED
CATHODE
Indirectly heated, oxide coated.
HEATER
Heater voltage (Note 6) 6 + 5% \4
Heater current Min. 0-27 Nom. 0-30 Max. 0-33 A
Preheating time 60 s

NOTE 6.—The heater is usually supplied by a d.c. voltage or a r.m.s. equivalent at a frequency
of 50 Hz. Frequencies greater than 1-5 kHz must not be used.

LIMIT RATINGS (Note 7)

Valve damage may result if any one of these ratings is exceeded.

Maximum mean input power to all electrodes other than heater 18 W
Direct cathode current 65 mA
Peak cathode current 0-5 A
Direct screen voltage 400 \
Screen dissipation 1-5 w

D.C. SUPPLY (Note 7)

Electrode connections are made by a shrouded B7G socket plugging on to the base of the
valve.

Direct grid 1 voltage —40 \
Direct anode voltage Vres +10 \
Direct resonator voltage 150 to 420 \4
Direct screen voltage range 0 to Vres +50 \
Direct screen current maximum 5 mA

NOTE 7.—All voltages are relative to the cathode. The resonator is normally at earth
potential and the cathode negative. Screen voltage should not exceed resonator
voltage + 50, resonator voltage should not exceed anode voltage.

The valve can be operated with anode voltage equal to resonator voltage but
there will be some loss in power output. It can also be operated with anode
voltages up to Vres +40 with slight increase in power output.

May 1967 V233A/1K—2
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Code: V233A/1K (CV2190)

CONTINUED

CAVITY TYPE 495-LVA-201 —GENERAL DESCRIPTION

This approved cavity for the V233A/1K is of circular waveguide construction with a
coaxial output leading to a Type “N” jack connector.

The waveguide is tuned to the required frequency by a piston with a rack and graduated
scale calibrated in centimetres for precise adjustment.

The antenna of the valve enters the waveguide through the end face. Three holes punched
in the valve resonator disc locate on pins fixed to the cavity clamping plate to locate the valve.

The coupling loop enters the cavity through the piston face.

The valve electron beam is focused by a permanent magnet of the horseshoe type which
is clamped to the cavity.

The outline drawing of the cavity is shown in Fig. 8.

OPERATIONAL DATA FOR TUBE AND CAVITY 495-LVA-201

The coupling loop is preset at midband and gives satisfactory loading of the valve into 70Q
coaxial cable over a limited range, e.g. 3-6 to 4-2 GHz. The position of the loop can be altered
by slackening the clamping screw, turning to the required position for maximum power
output and reclamping.

The magnet of the 495-LVA-201 is aligned so that the best ratio of anode to cathode
current is obtained. Thus no magnet readjustment is necessary when replacing valves.

Curves of circuit length L i.e. piston position as a function of frequency are plotted in
Fig. 2.

Output Modulation

(a) Amplitude modulation
The voltage required is dependent upon both the particular operating conditions and
the loading of the valve. For 100 per cent modulation it is only necessary to reduce the
anode current to a value below the starting current of oscillation. (See below.)

Modulation of either the grid (g,) or the screen (g,) is permissible. Modulation voltages
of between —50 and —200 applied to the grid will be found to be adequate. For the
screen, however, positive modulating voltages of the same order are necessary, and,
since the screen takes current, adequate modulation power should be provided.

(b) Frequency modulation
Although the valve is not specifically designed for frequency modulation, about -1
MHz is available by variation of the resonator voltage.

May 1967 V233A/1K—3
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Code: V233A/1K (CV2190)
CONTINUED

USE OF V233A/1K CAVITIES OTHER THAN 495-LVA-201

These should take the form of the tuning cavity shown in Fig. 7. Operation is similar to
that described for the 495-LVA-201. Output power is obtained over the whole range 2-7 to
4-2 GHz by means of a coupling loop placed either in the piston face (position A of Fig. 7)
or at the valve end of the circuit (position B). In position A coupling is as the 495-LVA-201.
In position B, however, it is usually necessary to make an adjustment of the loop orientation
when tuning the oscillator over the frequency range. For applications where such adjustments
of the loops are inadmissible the impedance of the loop must be transformed to that of
the load by means of an appropriate impedance matching technique.

The valve will operate satisfactorily in other types of cavity with certain differences in
performance.

The permanent magnet used to focus the electron beam may be of any suitable type which
gives a uniform field of 1 200 oersteds minimum over a 22mm gap. The magnet must be
aligned so that the best ratio of anode to cathode current is obtained. The three holes
punched in the valve resonator disc locate on pins fixed to the valve clamping plate. Once
the magnet has been aligned and has been securely clamped with respect to the locating
pins, no further adjustment will be necessary when replacing valves. It is recommended that
at least three, and preferably six, valves are used to establish the initial alignment of the
magnet.

The anode current at which oscillations just start, when the valve is loaded only by the
cavity, is referred to as the unloaded starting current, and serves as a useful measure of the
efficiency of the tuning cavity. In Fig. 4 the unloaded starting current for a typical valve is
plotted as a function of frequency using the recommended circuit.

To illustrate the importance of good tuning circuit construction a curve of power output
versus the unloaded starting current of the valve cavity combination is given in Fig. 5.

May 1967 V233A/1K—4
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Code: V233A/1K (CV2190)
CONTINUED

Fig. 1.—Resonator Voltage and Anode Current versus Frequency
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Code: V233A/1K (CV2190)
CONTINUED

Fig. 3.—Power Output versus Frequency
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Fig. 4.—Unloaded Starting Current versus Frequency
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Code: V233A/1K (CV2190)
CONTINUED

Fig. 5.—Power Output versus Unloaded Starting Current
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Code: V233A/1K (CV2190)
CONTINUED

Fig. 6.—Cross Section of Valve Assembly
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Fig. 7.—Typical Tuning Cavity

A] yz" ———

| L
2
ALV PISTON HEAD
CLAMPING PLA  OUTPUT LINE /
4
Ly THICK.MAX —— POSITION B

CV2I190 VALVE

r~
- l =3 A\ —|—I D'A
A —

7

050
MAGNET 05086 ?l'JPT‘:UT
%tﬁ:ﬂ:lNG L POSITION A

JESSOP MAGNET
TYPE No 10512

May 1967 V233A/1K—8



STC V233A/1K
Code: V233A/1K (CV2190)
CONTINUED
Fig. 8.—V233A/1K Dimensioned Outline
PINS 783 WILL BE 45°+10°
FROM G OF LOCATING HOLES
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BASING
I. CONTROL GRID
NOTE I. THIS PORTION OF BULB 2. CATHODE
WILL NOT FOUL A CYLINDER 3. HEATER
OF INT. DIA. SPECIFIED WHICH 4. HEATER
IS CONCENTRIC WITH THE 5. ANODE
PITCH CIRCLE OF THE LOCAT- 6. RESONATOR
ING HOLES IN THE DISC. 7. SCREEN GRID
DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES
A 73 MAX. 2% MAX. P 13-5+-4-0 0-53+0-16
B 42 MAX. 1-65 MAX. Q 85 MAX. 0-33 MAX.
(] 201 MAX. 079 MAX. +0-13 -+0-005
S 32 0:125
D 30-96+0-06 1-2184-0-002 —0-00 —0-000
E 24 MAX. 094 MAX. +0-06 +0-002
T 0-093
J 46:0+6°4 I3+ —0-00 —0-000
11-1 MIN. 0437 MIN. +0-13 +0-005
K 12:5 MAX. 0-504 MAX. w L . LY
M 0-3 MAX. 0-012 MAX. 21°59 MIN. 0-850 MIN.
N 18 MAX. 0710 MAX. Y 20-32 MIN. 0-800 MIN.

NOTE 2. BASIC FIGURES ARE INCHES.
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NOTE 3. ALSO MIN. CLAMPING DIA.
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STC V235A/1K

SPECIAL VALVES
Velocity-Modulated Oscillator
Code: V235A/1K (CV2221)

The V235A/1K is a velocity modulated oscillator of the coaxial line type for operation in
the frequency band 2:7 to 4 GHz.

The valve may be operated in the tuning cavity type 495-LVA-226 in which it will give the
performance quoted in these data sheets.

RADIO FREQUENCY PERFORMANCE (Note 1)

Operating frequency range 27 to 4 GHz
Power output throughout the band, minimum 350 mW
Power output over frequency range 27 to 3-8 GHz, minimum 500 mW

NOTE 1.—A graph of typical power output versus frequency is shown in Figure 3.

TYPICAL OPERATING CONDITIONS (Note 2)

Frequency 27 3-8 GHz
Direct grid 1 voltage (Note 3) —40 —40 Vv
Direct anode voltage Vies +10 Vies +10 Vv
Direct resonator voltage (Note 5) 185 318 \
Direct screen voltage 150 150 \%
Direct cathode current (Note 4) 65 47 mA
Direct anode current 44 34 mA
Direct screen current 02 02 mA
Power output 715 900 mW

NOTE 2.—All voltages are with respect to the cathode.

NOTE 3.—The use of bias improves the proportion of cathode current which passes through
the resonator and reaches the collector (anode).

NOTE 4.—If reduced power outputs can be tolerated operation with lower values of
cathode current will increase the life of the valve.

NOTE 5.—A graph of resonator voltage versus frequency is shown in Figure 1.
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Standard Telephones and Cables Limited
Valve Division, Brixham Road, Paignton, Devon

Telephone: Paignton 50762 Telex: 4230

London Sales Office, Telephone: Footscray 3333 Telex: 21836
C OMP ONENT S G R O U P




V235A/1K STC

Code: V235A/1K (CV2221)

CONTINUED
CATHODE
Indirectly heated, oxide coated.
HEATER
Heater voltage (Note 6) 6 + 5% Vv
Heater current Min. 0-27 Nom. 0-3 Max. 0-33 A
Preheating time 60 s

NOTE 6.—The heater is usually supplied by a d.c. voltage or a r.m.s. equivalent at a fre-

quency of 50 Hz. Frequencies greater than 1-5 kHz must not be used.

LIMIT RATINGS (Note 7)

Valve damage may result if any one of these ratings is exceeded.

Maximum mean input power to all electrodes other than heater 18
Direct cathode current 65
Peak cathode current 0-5
Direct screen voltage 400
Screen dissipation 1-5

D.C. SUPPLY (Note 7)

w
mA

A
\
w

Electrode connections are made by a shrouded B7G socket plugging on to the base of the

valve.
Direct grid 1 voltage —40
Direct anode voltage Vres +10
Direct resonator voltage 170 to 385
Direct screen voltage range 0 to Vres +50
Direct screen current, maximum 5

< < <<

mA

NOTE 7.—All voltages are relative to the cathode. The resonator is normally at earth

potential and the cathode negative. Screen voltage should not exceed resonator

voltage + 50, resonator voltage should not exceed anode voltage.

The valve can be operated with anode voltage equal to resonator voltage but
there will be some loss in power output. It can also be operated with anode

voltages up to Vres +40 with slight increase in power output.
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STC V235A/1K

Code: V235A/1K (CV2221)
CONTINUED

CAVITY TYPE 495-LVA-226—GENERAL DESCRIPTION

This approved cavity for the V235A/1K is of cylindrical resonator construction with twin
coaxial outputs leading to type ‘N jack connectors.

One output is of coupling loop construction for the extraction of power. The other has a
coupling probe and may be used for frequency measurement. Both probe and coupling loop
are adjustable for optimum depth or orientation.

The cavity is tuned to the required frequency by screw-thimble adjustment of the tuner
rod. A micrometer type scale is provided for precise adjustment.

The antenna of the valve enters the cavity through the end face. The holes punched in the
valve resonator disc locate on pins fixed to the cavity clamping plate to locate the valve.

The valve electron beam is focused by a permanent magnet of the horseshoe type which is
clamped to the cavity.

The outline drawing is shown in Figure 7.

OPERATIONAL DATA FOR TUBE AND CAVITY 495-LVA-226

When supplied the magnet of the 495-LVA-226 is aligned so that the best ratio of valve
anode to cathode current is obtained. Thus no magnet readjustment is necessary when
replacing valves.

A graph of distance of tuner face from valve disc seal versus frequency is shown in Figure 2.

The cavity has a coupling loop designed to operate into 500 coaxial cable. Usually it is
necessary to make an adjustment of the loop orientation when tuning the oscillator over the
frequency range. For applications where such adjustment of the loop is inadmissible, the
impedance of the load must be transformed by means of an appropriate impedance matching
technique.

Output Modulation
(a) Amplitude modulation

The voltage required is dependent upon both the particular operating conditions and
the loading of the valve. For 100 per cent modulation it is only necessary to reduce the
anode current to a value below the starting current of oscillation. (See below.)
Modulation of either the grid (g,) or the screen (g,) is permissible. Modulation voltages
of between — 50 and — 200 applied to the grid will be found to be adequate. For the
screen, however, positive modulating voltages of the same order are necessary, and,
since the screen takes current, adequate modulation power should be provided.

(b) Frequency modulation

Although the valve is not specifically designed for frequency modulation, about -1
MHz is available by variation of the resonator voltage.
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V235A/1K STC

Code: V235A/1K (CV2221)
CONTINUED

USE OF V235A/1K IN CAVITIES OTHER THAN 495-LVA-226

The valve will operate satisfactorily in other types of circuit, with certain differences in
performance.

These should take the form of the tuning cavity shown in Figure 8. Operation is similar
to that described for the 495-LVA-226. Output power is obtained over the whole range
2-7 to 4 GHz by means of a coupling loop placed either in the piston face (position A of
Figure 8) or at the valve end of the cavity (position B). In position A, coupling is as for the
495-LVA-226. However, in position B it is necessary usually to make an adjustment of the
loop orientation when tuning the oscillator over the frequency range. For applications where
such adjustments of the loops are inadmissible the impedance of the loop must be transformed
to that of the load by means of an appropriate impedance matching technique.

The permanent magnet used to focus the electron beam may be of any suitable type which
gives a uniform field of 1 200 oersteds minimum over a 22mm gap. The magnet must be
aligned so that the best ratio of anode to cathode current is obtained. The three holes
punched in the valve resonator disc locate on pins fixed to the valve clamping plate. Once
the magnet has been aligned and has been securely clamped with respect to the locating
pins, no further adjustment will be necessary when replacing valves. It is recommended that
at least three, and preferably six, valves are used to establish the initial alignment of the
magnet.

The anode current at which oscillations just start, when the valve is loaded only by the
cavity, is referred to as the unloaded starting current, and serves as a useful measure of the
efficiency of the tuning cavity. In Figure 4 the unloaded starting current for a typical valve is
plotted as a function of frequency using the recommended circuit.

To illustrate the importance of good tuning circuit construction a graph of power output
versus the unloaded starting current of the valve cavity combination is given in Figure 5.
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STC V235A/1K

Code: V235A/1K (CV2221)
CONTINUED

Fig. 1.—Resonator Voltage and Cathode Current versus Frequency
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V235A/1K STC

Code: V235A/1K (CV2221)
CONTINUED

Fig. 3.—Power Output versus Frequency
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Code: V235A/1K (CV2221)

CONTINUED
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Fig. 5.—Power Output versus Unloaded Starting Current
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V235A/1K STC

Code: V235A/1K (CV2221)
CONTINUED

Fig. 6.—Cross Section of Valve Assembly
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STc V235A/1K

Code: V235A/1K (CV2221)
CONTINUED

Fig. 7.—Cavity 495-LVA-226

2- TYPE ‘N’
COAXIAL CABLE JACKS

C1) V235A/1K (CV2221)
VALVE

DIA.

DIM.| INCHES MILLIMETRES
5% MIN. |139,7  MIN.
6.5/16 MAX.* | 160,3 MAX.
4.1/16 MAX.* [103,2 MAX.
4.3/4  MAX.+|120,7 MAX.
3.5/8  MAX. 4t 92,1 MAX.
1.3/4  MIN. 44,4 MIN.
2.3/16 MAX. 55,6 MAX.

m OOl >

F [1.7/8  MAX. 47,6  MAX.

G [3.1/8 MAX. 79,4 MAX.

H [2.7/8 MAX. 73,0 MAX.

J [6.5/8 MAX.*]| 168,3 MAX.
BASIC DIMENSIONS ARE INCHES
+ DENOTES:
WITH ADJUSTMENT FULLY EXTENDED
* DENOTES:

WITH TUNING MICROMETER
ADJUSTMENT FULLY EXTENDED
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Code: V235A/1K (CV2221)
CONTINUED

Fig. &.—Typical Alternative Cavity
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V235A/1K

STC

Code: V235A/1K (CV2221)

CONTINUED

Fig. 9.—V235A/1K Outline

PINS 7 & 3 WILL BE 459 + 100
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(SEE
NOTE 3)
, SEE NOTE |
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K [
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= DIRECTION
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SEE 5 0 FLOW TUBULATION MAY
A I" (NOTE.I. | BE + 150 FROM
Y.DIA, T OF LOCATING = -
) LE & HOLE IN DISC.
J '
T
A | S
BASING
B7G. BASE __ 1. CONTROL GRID
- ==0 2. CATHODE
NOTE 1. THIS PORTION OF BULB 3. HEATER
T WILL NOT FOUL A 4. HEATER
CYLINDER OF INT. DIA. SPECIFIED 5. ANODE
WHICH IS CONCENTRIC WITH THE PITCH 6. RESONATOR
CIRCLE OF THE LOCATING HOLES IN 7. SCREEN GRID
THE DISC.
DIM | MILLIMETRES INCHES DIM | MILLIMETRES INCHES
A | 73 MAX. 2.7/8 MAX. P | 135 2 4.0 053 =+ 0.16
B | 42 WAX. 1.65 WAX. T [85 WAX. 033 WAX.
C | 201 NAX. 079 MAX. + 0.03 + 0-005
D. | 3096 006 | 1.218 « 0.002 S 13 oo 0125 _ 4000
E 24 MAX. 0-94 MAX. + 0.06 + 0-002
J | 460 6.4 1.13/16 « 1/4 T 2% _ g 0093 _ .00
L1 MIN. 0-437 MIN. T 013 + 0.005
K1 125max. 0-494 MAX. Vol 279 g 0110 _ 409
M| 0.3 MAX. 0.012 MAX. N | 18 WAX. 0710 MAX.
NOTE Z- BASIC FIGURES ARE INCHES. X | 2159 MIN. 0-850 MIN,
NOTE 3~ ALSO MIN. CLAMPING DIA. Y | 2032 MIN. 0.800 MIN.
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STc V238A/1K
SPECIAL VALVES

Velocity-Modulated Oscillator
Code: V238A/1K (CV5292)

The V238A/1K is a velocity modulated oscillator of the coaxial line type for operation in
the frequency band 3-555 to 4-255 GHz.

The valve may be operated in the tuning cavity type 495-LVA-251 in which it will give the
performance quoted in these data sheets, or in the slug tuned cavities illustrated in Figures
6and 7.

RADIO FREQUENCY PERFORMANCE (Note 1)

Operating frequency range 3-555 to 4-255 GHz
Power output throughout the band, minimum 550 mW

NOTE 1.—A graph of typical power output versus frequency is shown in Figure 2.

TYPICAL OPERATING CONDITIONS (Note 2)

Frequency 3-90 GHz
Direct grid 1 voltage (Note 3) —40 \4
Direct anode voltage Vres +20 4
Direct resonator voltage (Note 4) 325 \4
Direct screen voltage 150 \
Direct cathode current (Note 5) 50 mA
Direct anode current 42 mA
Direct screen current negligible

Power output 1300 mW

NOTE 2.—All voltages are with respect to the cathode.

NOTE 3.—The use of bias improves the proportion of cathode current which passes through
the resonator and reaches the collector (anode).

NOTE 4.—A graph of resonator voltage versus frequency is shown in Figure 1.

NOTE 5.—If reduced power outputs can be tolerated, operation with lower values of
cathode current will increase the life of the valve.

Frequency Stability

When operated in a temperature-controlled oven, using the slug-tuned waveguide
cavities shown in Figures 6 and 7 and with a suitably regulated power supply, the frequency
stability is better than -+250kHz over long periods. Frequency variation with ambient
temperature is approximately 50 kHz per °C. Frequency variation with resonator voltage is
approximately 50 kHz per volt.
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V238A/1K sSTC

Code: V238A/1K (CV5292)

CONTINUED
CATHODE
Indirectly heated, oxide coated.
HEATER
Heater voltage (Note 6) 63 +5% V
Heater current Min. 0-235 Nom. 0-250 Max. 0-265 A
Preheating time 60 s

NOTE 6.—The heater is usually supplied by a d.c. voltage or a r.m.s. equivalent at a fre-
quency of 50 Hz. Frequencies greater than 60 Hz must not be used without
consulting the manufacturer.

LIMIT RATINGS (Note 7)

(Valve damage may result if any one of these ratings is exceeded.)

Maximum mean input power to all electrodes other than heater 20 w
Direct cathode current 65 mA
Peak cathode current 0-5 A
Direct screen voltage 400 \'
Screen dissipation 1-5 w

D.C. SUPPLY VOLTAGES (Note 7)

Electrode connections are made by a shrouded B7G socket plugging on to the base of the
valve.

Direct grid 1 voltage —40 v
Direct anode voltage Vres +20 v
Direct resonator voltage 255 to 410 \
Direct screen voltage range 0 to Vres A

NOTE 7.—All voltages are relative to the cathode. The resonator is normally at earth
potential and the cathode negative. Screen voltage should not exceed resonator
voltage, resonator voltage should not exceed anode voltage.

The valve can be operated with anode voltage equal to resonator voltage but
there will be some loss in power output. It can also be operated with anode
voltages up to Vres +40 with slight increase in power output.
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STc V238A/1K

Code: V238A/1K (CV5292)
CONTINUED

CAVITY TYPE 495-LVA-251—GENERAL DESCRIPTION

This approved cavity for the V238A/1K is of waveguide construction with a coaxial output
consisting of an adjustable coupling loop leading to a Type “N" jack connector.

The waveguide is tuned to the required frequency by a piston with a rack and graduated
scale calibrated in millimetres for precise adjustment.

The antenna end of the valve enters the waveguide through a hole in its broad face. Three
holes punched in the valve resonator disc locate on pins fixed to the cavity clamping plate
to locate the valve.

The valve electron beam is focused by a permanent magnet of the horseshoe type which
is clamped to the cavity.

An outline drawing of the cavity is shown in Figure 5.

OPERATIONAL DATA FOR TUBE AND CAVITY 495-LVA-251

The coupling loop rotation of 180° will suffice to obtain optimum loading of the valve when
feeding a matched 500 load.

When the valve is loaded by the cavity only, the anode current at which oscillations just
start is referred to as the “‘unloaded starting current”; it serves as a useful measure of the
efficiency of the tuning cavity. In Figure 3 the unloaded starting current for a typical valve
in the recommended cavity is plotted as a function of frequency.

The magnet of the 495-LVA-251 is aligned so that the best ratio of anode-to-cathode
current is obtained. Thus no magnet readjustment is necessary when replacing valves.

USE OF V238A/1K IN CAVITIES OTHER THAN 495-LVA-251

The frequency range 3-55 to 4:27 GHz can be covered in three slug-tuned waveguide
cavities. (See Figures 6 and 7.) The relevant dimensions of these mounts are shown in Fig. 7.

Output is by means of a coupling loop inserted through the narrow face of the waveguide.
(See Fig. 6.) A fixed depth of penetration of this loop into the cavity will give satisfactory
coupling when feeding into