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MICROWAVE DEVICES: GENERAL OPERATIONAL

INTRODUCTION RECOMMENDATIONS

3.1.

GENERAL

Failure to observe these General Operational Recommendations may
seriously reduce the life of a valve and in some instances could result in
catastrophic failure.

Any enquiries should be addressed to the Government and Industrial
Valve Division, Mullard Limited.

CHARACTERISTICS

The published characteristics are based upon averages of readings taken
on a representative number of valves.

LIMITING VALUES

The limiting values whether maximum or minimum are absolute and
the following definition of the absolute system has been based on that
agreed by the International Electrotechnical Commission.

Absolute-maximum rating system

Absolute-maximum ratings are limiting values of operating and environ-
mental conditions applicable to any valve of a specified type as defined
by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the valve manufacturer to provide acceptable
serviceability of the valve, taking no responsibility for equipment variations,
environmental variations, and the effects of changes in operating condi-
tions due to variations in the characteristics of the valve under considera-
tion and all other electron devices in the equipment.

The equipment manufacturer should design so that initially and throughout
life no absolute-maximum value for the intended service is exceeded
with any valve under the worst probable operating conditions with
respect to supply voltage variations, equipment component variation,
equipment control adjustment, load variations, signal variation, environ-
mental conditions, and variations in characteristics of the valve under
consideration and of all other devices in the equipment.

In some instances, such as with very short pulse durations or complex
wave trains, it may be permitted to exceed the absolute values, but the
desired operating conditions must be agreed with Mullard Limited.

TYPICAL OPERATING CONDITIONS

Typical operating conditions are given, some of which may incorporate
one or more of the absolute ratings; in such cases the designer should
take precautionary steps to ensure that these ratings are never exceeded.

Where several typical operating conditions are given, interpolation for
intermediate conditions is generally permitted. There are exceptions to
this rule and the operating conditions should be agreed with Mullard
Limited.
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GENERAL OPERATIONAL MICROWAVE DEVICES:
RECOMMENDATIONS INTRODUCTION

5. INSTALLATION

Ferrous tools must not be used on permanent magnet valves, as this
may cause deterioration in the performance of the valve. Any glass or
ceramic insulation supporting the cathode terminal should be carefully
cleaned when necessary since pulse current leakage could cause irregular
transmission and damage through local heating. In addition the outlet
flange must be clean in order to discourage arcing.

6. PRESENTATION OF VALVE DATA

The symbols, component and base references incorporated in the data
are in accordance with the following British Standards:—

1409: 1950 Letter symbols for electronic valves.
1991: Part |: 1954 Letter symbols, signs and abbreviations.
530: 1948
(with supplements) Graphical symbols for telecommunications.
448: 1953 Electronic-valve bases, caps and holders.
204: 1960 Glossary of terms used in telecommunications

(including radio) and electronics.
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MICROWAVE DEVICES: GENERAL OPERATIONAL
RADAR AND

COMMUNICATION RECOMMENDATIONS
MAGNETRONS

The following recommendations should be interpreted in conjunction with British
Standard Code of Practice No. CP1005: ‘The Use of Electronic Valves’, Part 9, upon
which these notes have, in part, been based.

1.2,

1.3.

2.2.

HEATER

General

A cathode temperature either too high or low may lead to unsatisfac-
tory operation such as moding and arcing, involving short life and loss of
efficiency.

During operation the cathode temperature is increased by electron bom-
bardment (‘back heating’). The data sheets for magnetrons, therefore,
usually contain information relating the heater voltage to the average
anode input power so that the cathode temperature can be maintained
at the desired level.

The heater voltage should be at the stated nominal when the h.t. is first
applied, and be subsequently reduced as recommended in the data. In the
case of magnetrons having cathodes of small thermal capacity, it may be
necessary to reduce the heater voltage immediately the anode voltage is
applied.

With some valves it may be required to limit the filament or heater

current when switching on the supply. Information on this will generally
be included on individual data sheets.

Indirectly heated oxide-coated cathodes

To obtain maximum life the heater voltage must be within 4-5% of the
value recommended for a particular operation.

Directly heated cathodes
Reference should be made to the individual data sheets.

INPUT AND OUTPUT CONNECTIONS

Input connection

The negative input voltage should be applied to the common heater-
cathode terminal to avoid the flow of anode current through the heater
which might be damaged.

In applications where a bifilar pulse transformer is used a non-inductive
capacitor should be connected between the heater-cathode and heater
terminals to suppress any high transient voltages.

Output connection

It is important that the type of output connection should be as specified
in the data. Use of flat coupling instead of choke coupling or vice versa
may upset the matching and possibly cause breakdown of the output
system. Connections to the output must be designed to be sufficiently
tight to avoid arcing and other faults. It is also important to avoid undue
stressing of the output section which would either deform the metal or
break the glass or ceramic vacuum seals. It is, therefore, necessary that
any mechanical pressure be applied uniformly.

()
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RADAR AND

RECOMMENDATIONS COMMUNICATION

MAGNETRONS

3.2

3.3.

3.3.1.

H.T. SUPPLY AND MODULATORS

General

The dynamic impedance of magnetrons is in general low; thus small varia-
tions in the applied voltage can cause appreciable changes in operating
current. In the equipment design it is necessary to ensure that such varia-
tions in operating current do not lead to operation outside the published
limits.

Current changes result in variation of power frequency and frequency
spectrum quality and consequent deterioration of equipment performance.
This factor should determine the maximum current change inherent in the
equipment design under the worst operating conditions.

C.W. types

For c.w. types the amount of smoothing required in the h.t. supply depends
on the amount of modulation, resulting from operating current variation,
which can be tolerated.

Under certain operational conditions a c.w. magnetron can develop a
negative resistance characteristic and a minimum value of series resistance
which should be adjacent to the magnetron is given in individual data sheets.

Pulse types

To ensure a constant operating condition with a pulsed valve the modulator
design must provide a pulse, the amplitude of which does not vary to any
significant extent from pulse to pulse. The necessary design precautions
depend on the type of modulator employed, and cannot be generalised.
The performance of a magnetron is often a sensitive function of the shape
of the pulse that it receives and it is necessary to control four distinct
aspects: rate of rise, spike, flat and rate of fall. In this connection it is
important that any observation of the shape of the pulse, either of voltage
or of current, supplied by the modulator should be made with a magnetron
load and not with a dummy load, because a magnetron acts as a non-linear
impedance. Furthermore, a magnetron is likely to be more sensitive to a
mismatched load.

Rate of rise

Both maximum and minimum rates of rise of voltage (and sometimes
current) may be specified. The most critical value is that just before and
during the initiation of oscillation. Too high or low a rate of rise may
accentuate the tendency to moding.

Too high a rate of rise may cause operation in the wrong mode or even
failure to oscillate, and either of these conditions may lead to arcing due
to overheating or to excessive voltages.

Operation at too low a rate of rise may also cause oscillation in the wrong
mode or oscillation in the normal mode for an appreciable period at less
than full current and this will cause frequency pushing leading to a broad
frequency spectrum.

The rate of rise of voltage should be measured above the 809, point of
the peak voltage corresponding to the onset of oscillation. For accuracy
it is advisable to measure the rate of rise by means of a differentiating
circuit whose total capacitance does not exceed 5% of the total stray
capacitance of the modulator output circuit. Direct observation on an
oscilloscope can be misleading due to the limitation of the oscilloscope
and sampling device.

SEPTEMBER 1960 (1)
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MICROWAVE DEVICES: GENERAL OPERATIONAL
RADAR AND

COMMUNICATION RECOMMENDATIONS
MAGNETRONS

3.3.2. Spike

It is important that the voltage pulse should not have a high spike on the
leading edge. Such a spike may cause the valve to start in an undesired mode.
Although this operation may not be sustained, the transient condition may
lead to destructive arcing. Measures taken to reduce the spike must not
also reduce the rate of rise below the specified minimum.

3.3.3. Flat

The top of the voltage pulse should be free from ripple or droop since
small changes in voltage cause large current variations resulting in fre-
quency pushing. This leads to frequency modulation of the r.f. pulse and
consequent broadening of the spectrum or instability.

3.3.4. Rate of fall

The fall of voltage must be rapid at least to the point where oscillation
ceases, to avoid appreciable periods of operation below full current, with
the attendant frequency pushing. This point is normally reached when the
voltage has fallen to about 809, of the peak value.

Beyond this point a lower rate of fall is generally permissible, but a signifi-
cant amount of noise will be generated, which may be detrimental to radar
systems with a very short minimum range. To prevent coherent noise
being generated especially in short range radars the voltage tail must decay
to zero before the radar receiver recovers.

A fast rate of fall is also important where valves are operated at a high pulse
recurrence frequency since any diode current which occurs after oscillations
have ceased will add appreciably to the mean current and dissipation of
the valve.

In certain applications it is desirable to return the valve cathode to a
positive d.c. bias in order to speed up the rate of fall and to prevent diode
current being passed during the inter-pulse period.

4. LOADING

The anode current range shown in individual data sheets is related to a
maximum standing wave ratio seen by the magnetron of 1.5 to 1. Incorrect
loading beyond this may reduce the current range for stable operation
and can cause arcing or moding.

5. GENERATOR LOAD CHART (Rieke diagram)

A chart showing typical output power and frequency change plotted on a
modified impedance circle diagram against magnitude (v.s.w.r.) and phase
of the load seen by the magnetron, provides information on the behaviour
of the magnetron to different load conditions.

Such a chart is often referred to as a Rieke diagram.

6. PHASE OF SINK

From the generator load chart it is seen that with a load of bad mismatch
and at a particular phase, there is a region on the chart which is character-
ised by high power output and convergence of the frequency contours.
This region is known as ‘the sink’ and the phase of the load at which the

@
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RADAR AND

RECOMMENDATIONS COMMUNICATION

MAGNETRONS

7.2.

8.2.

8.3.

magnetron behaves in this manner is known as ‘the phase of sink’.
Operation of the magnetron under this load condition will lead to instabil-
ity and may cause failure of the magnetron. By matching the r.f. system
such that the maximum permitted load v.s.w.r. is not exceeded, the sink
will be avoided.

OPERATION IN DUPLEXER SYSTEMS

Position of t.r. cell

Where the r.f. systems incorporates a t.r. cell a bad load mismatch,
which is unavoidable, is seen by the magnetron momentarily until the cell
has been ionised. If the phase of this mismatch is such that it is in the phase
of sink the build up of oscillation of the magnetron may be prevented.
It is therefore essential that the t.r. cell is so positioned that its phase
of mismatch as seen by the magnetron is remote from the sink region.

Position of minimum

In the non-oscillating condition the magnetron presents at its frequency
of oscillation a bad mismatch of considerable magnitude to the r.f. system.
This property is utilised in certain duplexer systems. In the design of such
a system it is necessary to know the phase of the above load mismatch
and this is designated at a position of minimum of the voltage standing
wave in relation to a reference plane on the magnetron output system.

COOLING

General

The maximum temperature of the anode block, cathode terminal assembly
and waveguide windows, where applicable, should on no account be
exceeded. It may be necessary to provide additional cooling to prevent
these temperature limits being exceeded. Where air or water cooling is
necessary, interlock switches should be provided to prevent operation
in the event of failure or reduction of cooling medium. In the development
stage of an equipment the various temperatures should be measured with
due regard to the ultimate environmental conditions. Special paints and
lacquers are available for this purpose but any other suitable means may
be used.

Air cooling

For the cooling of components such as input waveguide windows and
output domes it is important that the air should not contain dust, moisture
or grease.

Water cooling

The circulating cooling water should be as free as possible from all solid
matter and the dissolved oxygen content should be low. Whenever
possible a closed water system using distilled or demineralised water
should be employed.
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10.

11.

12.

PRESSURISATION

The limiting values and operating conditions quoted in the data are given
for a pressure of 650mm of mercury unless otherwise stated. In the case of
high power magnetrons it may be necessary to pressurise the output
waveguide in order to prevent electrical breakdown. Advice is given in
the individual valve data sheets. Precautionary steps should be taken to
prevent operation in the event of the failure of the pressurisation. In order
to avoid dielectric breakdown, clean and dry air or gas must be used.

STORAGE

Valves should be stored in their original packing because this has been
designed to protect the valve against reasonable vibration, and knocks.
It also ensures that the spacing between permanent-magnet valves and
other magnets or ferrous objects is adequate to avoid reduction of magnet-
isation. Despite this controlled spacing, magnetically-sensitive instruments
such as compasses, electrical meters and watches should not be brought
close to a bank of packaged magnetrons.

When a valve is protected by a moisture-proof container this fact is clearly
stated on the outside. Unnecessary opening of the seal should be avoided
so that the dessicant is not exhausted rapidly. When a magnetron is tem-
porarily taken out of service it should be placed immediately in its proper
container. This is a good practice which obviates the risk of damage to the
magnet or to the glass or ceramic parts and prevents the entry of foreign
matter into the output aperture.

Unpacked permanent-magnet valves should NEVER be placed on steel
benches or shelves.

CONDITIONING

It is recommended that after transit or a long period of storage the anode
voltage should be increased gradually or in several steps until normal
operation is achieved. This treatment will clean up any traces of gases
which could cause arcing or instability and this procedure is particularly
important in high power magnetrons.

RADIATION HAZARDS

In general the shorter the wavelength of an r.f. radiation the greater the
absorption by body tissues and hence for comparable power, the greater
the hazard. With magnetrons the power may be sufficient to cause danger,
particularly to the eyes.

If it is necessary to look directly into a magnetron output, this should be
performed through an attenuating tube or through a small hole set in the
wall of the waveguide at a bend. Alternatively r.f. screening such as copper
gauze of mesh small compared with the wavelength must be provided.
With high power magnetrons precautions may also be necessary to reduce
the stray r.f. radiation emitted through the cathode stem and other
apertures, especially when the magnetron is functioning incorrectly.
High voltage magnetrons (as well as the high voltage rectifier and pulse
modulator valves) can emit a significant intensity of X-rays and protection
of the operator may be necessary. When magnetron behaviour is viewed
through an aperture X-rays may be present. Protection of the eye is
afforded by viewing through lead glass.

()
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TUNABLE MAGNETRON NT I 500
Frequency: ‘L’ band, mechanically tunable. j -

Power output: 600kW, pulsed.
Construction: Unpackaged, forced-air cooled.

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min.  Max.
Frequency
Tunable over the range 1.22 to 1.35 Gc/s
Pulse voltage
(Ipuise = 46A, H = 1.4kG) 265 315 kV
R.F. pulse power output
(lpuise = 46A, H = 1.4kG) 400 — kW
Frequency pulling factor
(v.sow.r. = 1.5) — 5.0 Mc/s
Frequency pushing factor — 60 kc/s per A
Frequency temperature coefficient — -30 kc/s per °C
CATHODE
Indirectly heated
Vi 23.5 \
In 2.2 A
'])(surge) max. 4.0 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 3 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 5 minutes.

It is necessary to reduce the heater voltage immediately after the applica-
tion of h.t. and if operation substantially different from that shown under
typical operation is envisaged Mullard Ltd. should be consulted.

TYPICAL OPERATION

f 1.285 Gg/s
Heater voltage (running) 15.5 \%
Pulse duration 1.0 us
Pulse repetition frequency 1000 p/s
Duty cycle 0.001

Pulse current 46 A
Pulse voltage 27.2 kV
Pulse input power 1.25 MW
R.F. pulse output power 610 kW
Mean input current 46 mA
Mean input power 1.25 kW
Mean r.f. output power 610 w
Frequency pulling (v.s.w.r. = 1.5) 4.0 Mc/s
Rate of rise of pulse voltage 60  kV/us
Magnetic field strength 1.4 kG

OPERATING NOTES

1. The magnetron is designed to feed into a 50Q, 13 inch coaxial trans-
mission line.

2. The maximum torque to be applied to the driving gear wheel for tuning
the magnetron should not exceed 8Ib. in (9.2kg.cm).

3. The coaxial outlet should be protected by a dust cover when the
magnetron is not in use.

(R
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JNT1-500

TUNABLE MAGNETRON

COOLING

It is necessary to direct a flow of cooling air between the radiator fins,
and on the cathode and heater seals, in order to keep the temperature

below the permitted maximum.

LIMITING VALUES (absolute ratings)

Min. Max.
Pulse current 25 60 A
Pulse voltage 24 34 kV
Pulse duration 1.0 6.0 us
Duty cycle — 0.002
Mean input power - 1.8  kw
Rate of rise of voltage pulse
tp<<1.0us — 70 kV/ps
tp>1.0< 5.0us — 30 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 125 °C
MOUNTING POSITION Any
PRESSURISING
The output system may be pressurised up to a pressure of 1550torr.
PHYSICAL DATA
Weight of magnetron 13“’ 133;
Weight of magnetron in carton ?;Ib 8&;
ACCESSORY
Permanent magnet 55302
DIMENSIONS
Inches Millimetres Inches Millimetres
A 449 114.2 max. P 0.012 0.31 min.
B 2.000 50.8 max. Q 0.2814-0.003 7.135--0.075
C 3374 85.7 max. R 0.169+0.005 4.30-0.13
D 12.500 317.5 max. S 4.750 120.65 max.
E 9.185 2333 max. T 1.036 26.31
F 8.000+0.185 203.2--4.7 U 0.904 22.96
G 5.469-+0.061 138.90+-1.55 vV 012540.003 3.175.£0.075
H 0.250+0.002 6.35+0.05 W 0.010 0.25 max.
(square hole) X 3.055+0.007 77.585--0.185
] 2.310+0.003 58.6625+40.0625 Y  0.564--0.010 14.325--0.255
K 0.376-+-0.014 9.55-+0.35 Z 1.577+0.010 40.05--0.25
*L, 2.312 58.7 AA  1.93140.004 49.05--0.10
M 3.000 76.2 max. BB  3.505-+-0.055 89.025--1.395
N 0.592-+0.002 15.04--0.04 max. CC 0.3754-0.002 9.525--0.055

*Thread specification—5 full threads minimum

Maximum major diameter = 58.75mm, 2.313in.
Minimum major diameter
Maximum pitch diameter
Minimum pitch diameter

JANUARY 1961 (1)
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58.37mm, 2.298in.

57.69mm, 2.271in.
57.48mm, 2.263in.
Minimum minor diameter = 56.78mm, 2.235in.
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TUNABLE MAGNETRON lNT I -500

Coincident arrows indicate .
approximate midband frequencies
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TUNABLE MAGNETRON jNT I '500

Va JNT I-500 “373
(pulse) [TTTTT 1
L) f=1-285Gc/s -
tp=lus |
Duty cycle=0:001 -
||
I O [
Pout -
35 —— —
[ ATm
| |
A7 L \ A \ [
o\ LT T 1
NS (i NN VW T O |
= “ \ A =X a\MEA 900kw}»
L1 i | o~ \ \ \ [ 1]
L 1‘(&’ T Il [P Juw ‘ Y ‘\ I
30_,_\'1 r ‘ \ \‘ \ ‘\ |
; | PE 1\ b VI 2. Y s e A [
o 1P | \ T
_\-b// \‘ ' Jl \' P ]
VP LR \CCT W=7} 200
el ‘ | a9°le
R iR L e
d " ,.\‘ ! L }a
. 1 50 3t B \ 248 NN NJ 700kw F
2 i *(, L+ ‘[ h - ’|—- - \\ | |
\'14 ‘ ~ e )/o N~ Il
il -+ P HIRA o E SN
[ 1 P e FYIE LT\ 42° N |
B \3*(9 = i \ 1 1 = 600kW
E ‘ \ l = 4
2 "f \ -
> : \ 500kW
= -'l\‘(’ - L
20" = 1] N J
= )\ 1l N 400kw
I00kW —— 200kwW 300kw
I
i |
111
i Operating range >
g T T T T T T T TTTTTTT
15 T 8 0 06 e 1 e I
(o] 20 40 60
Anode pulse current (A)

ANODE PULSE VOLTAGE PLOTTED AGAINST ANODE PULSE CURRENT
WITH R.F. PULSE POWER OUTPUT, MAGNETIC FIELD STRENGTH AND
EFFICIENCY AS PARAMETERS

a—
[Mullard |

JANUARY 1961 (1) \v/ Page C1




lNT I '500 TUNABLE MAGNETRON
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MAGNETRON JP5-04
T, JP5-04B

Construction: Packaged, natural cooling. lPs 04c
-

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Frequency Min, Max.
Fixed within the band
JP5-04 543 to 547 G/es
JP5-04B 563 to 5.67 Ges
JP5-04C 583 to 587 Gcfs
Pulse voltage (Ipuise = 200mA) 0.95 =15 3%
R.F. pulse power output
(lpulse = 200mA) 40 —_— w
Frequency pulling factor
(v.s.w.r. = 1.5) 15 Mc/s
Frequency pushing factor 0.1Mc/spermA
Frequency temperature coefficient 0.2 Mc/s per °C
Input capacitance 9.0 pF
CATHODE
Indirectly heated
Vn 6.3 Vv
In 1.2 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t.

TYPICAL OPERATION

Heater voltage (running) 6.3 v
Pulse duration 1.0 us
Pulse repetition frequency 1000 p/s
Duty cycle 0.001

Pulse current 200 mA
Pulse voltage 1.05 kV
R.F. pulse output power 70 w
Mean input current 0.2 mA
Mean input power 210 mW
Mean r.f. output power 70 mW
Frequency pulling (v.s.w.r. = 1.5) 11 Mc/s
Rate of rise of pulse voltage 5.0 kV/us

()
[Mullard]

FEBRUARY 1962 A Page D1



JP5-04

lPs 04B MAGNETRON
JP5-04C
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Pulse current 175 225 mA
Pulse voltage 0.9 1.2 kV
Pulse duration 2.0 us
Duty cycle 0.01
Mean input power 3.0 w
Rate of rise of voltage pulse 6.0 kV/us
Load mismatch (v.s.w.r.) 15
Temperature of anode block 140 e
MOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron 56(1)'2 I:
Weight of magnetron in carton 3? lilg)

Dimensions of storage carton

DIMENSIONS

XOZ0TPQOZIrA“IOTMQO®>

Inches
0.75+0.01
0.175+0.005
1.5
2.625
3.4+0.1
3.897
0.25
0.57+0.02
0.669
0.3935+-0.0005
0.375
12
1.65+0.05
2.0
1.654-0.05
0.380
0.81+0.06
1.67+0.30

()
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5.0%7.25%7.25 in
127 x 184 x 184 mm

Millimetres
19.14+0.3
4.45+0.13
38
66.58
86+3.0
98.98
6.35
14.5+0.5
17
9.995+0.013
9.53
30
41.94+1.3
51
41.9+1.3
9.65
20.6+1.5
4.25+0.75

max.

max.

max.

max.
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MAGNETRON IP5-04
JP5-04B

JP5-04C
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MAGNETRON l P8'02

PRELIMINARY DATA

QUICK REFERENCE DATA

Forced-air cooled fixed frequency ‘X’ band pulsed magnetron. with high
duty ratio. Suitable for airborne doppler navigation equipment.

Frequency 8.80 Gc/s
Power output (pulsed) 25 w
Construction Packaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band 877 to 883 Ge/s
Pulse voltage (Ipuise = 150mA) 750 850 \
R.F. pulse power output (lpuise = 150mA) 17 —_ w
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
Frequency pushing factor - 0.125 Mc/s per mA
Frequency temperature coefficient — -0.25 Mc/s per °C
Input capacitance — 9.0 pF
CATHODE
Indirectly heated
Vh 6.3 \'
In 1.2 A

Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

TYPICAL OPERATION

Heater voltage (running) S.5 4.5 Vv
Pulse duration 4.0 4.0 us
Pulse repetition frequency 100,000 100,000 p/s
Duty cycle 0.2 0.4

Pulse current 150 150 mA
Pulse voltage 800 800 \
R.F. pulse output power 25 25 w
Mean input current 60 60 mA
Mean input power 48 48 W
Mean r.f. output power 10 10 W
Frequency pulling factor (v.s.w.r. = 1.5) 12 12 Mc/s
Rate of rise of pulse voltage 4.0 4.0 kV/us

()
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IPS'OZB MAGNETRON

COOLING

It is necessary to direct a flow of cooling air between the radiator fins,
in order to keep the temperature below the permitted maximum.

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Pulse current 110 180 mA
Pulse duration — 5.0 us
Duty cycle — 0.5
Mean input power — 60 w
Rate of rise of voltage pulse — 5.0 kV/us
Load mismatch (v.s.w.r.) — 1
Temperature of anode block — 140 °c
END OF LIFE PERFORMANCE
R.F. pulse power output (Ipuise = 150mA) 15 W
Min. Max.
Frequency
Within the band 877 to 883 Ggfs
Pulse voltage (Ipuise = 150mA) 750 850 v
MOUNTING POSITION Any
PHYSICAL DATA
) 1.0 Ib
W f
eight of magnetron 454 g
* : 21b 40z
Weight of t
eight of magnetron in carton 1.02 kg
: : 5.0x7.25x7.25 in
Dimensions of storage carton 127 x 184 % 184 mm
DIMENSIONS
Inches Millimetres
A 2.36 60 max
B 1.26 32 max
C 1.73 44 max
D 173 44 max
E 1.53+0.02 13.5+0.5
F 177 45 max
G 1.224+0.08 31+2
J 0.51 13 max
K 1.14 29 max
L 0.79 20 max
B 0.32+0.04 8+1
Q 0.64 16.2
R 0.61 15.5
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MAGNETRON

JP8-02B

Terminals for heater

and cathode.
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MAGNETRON l P8'02B
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MAGNETRON j P8-02C

PRELIMINARY DATA

QUICK REFERENCE DATA

Forced-air cooled fixed frequency ‘X’ band pulsed magnetron, with high duty
ratio. Suitable for airborne doppler navigation equipment.

Frequency 8.80 Gcfs
Power output (pulsed) 25 w
Construction Packaged

This data should be read in conjunction with GENERAL OFERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS

Min. Max.
Frequency
Fixed within the band 877 to 883 Ggfs
Pulse voltage (Ipuise = 150mA) 750 850 \'%
R.F. pulse output power (lpuise = 150mA) 17 — w
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
Frequency pushing factor — 0.125 Mc/s
per mA
Frequency temperature coefficient — -0.25 Mc/s
per °C
Input capacitance — 9.0 pF
CATHODE

Indirectly heated
Va 6.3 v
In 12 A

Heating Time. At ambient temperatures above 0°C the cathode must
be heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

TYPICAL OPERATION

Heater voltage (running) 5.5 Ve
Pulse duration 4.0 us
Pulse repetition frequency 50,000 p/s
Duty cycle 0.2
Pulse current 150 mA
Pulse voltage 800 \
R.F. pulse output power 25 w
Mean input current 30 mA
Mean input power 24 w
Mean r.f. output power 5 w
Frequency pulling (v.s.w.r. = 1.5) 12 Mc/s
Rate of rise of pulse voltage 3.0 kV/us

()
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jP 8—02C MAGNETRON

COOLING

It is necessary to direct a flow of cooling air between the radiator fins, in
order to keep the temperature below the permitted maximum.

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Pulse current 120 180 mA
Pulse duration — 5.0 ©s
Duty cycle — 0.25
Mean input power — 30 w
Rate of rise of voltage pulse — 4.0 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block - 140 2
END OF LIFE PERFORMANCE
R.F. pulse power output (lyuise = 150mA) 15 w
Min. Max.
Frequency
Within the band 877 to  8.83 Ggc/s
Pulse voltage (Ipuise = 150mA) 750 850 v
MOUNTING POSITION Any
PHYSICAL DATA
g 1.0 Ib
Weight of t {
eight of magnetron 454 g
: : 2lb 4oz
Weight of t t
eight of magnetron in carton 102 kg
Dimensions of storage carton 12;'01(( 181.2522 1821.25 m::
DIMENSIONS
Inches Millimetres
A 2.36 60 max.
B 1.26 32 max.
E 1.73 44 max.
D 1.73 44 max.
E 0.53+0.02 13.5+0.5
F 7 45 max.
G 1.22+0.08 31+2
J 0.51 13 max.
K 1.14 29 max.
L 0.79 20 max.
B 0.32+0.04 8+1
Q 0.64 16.2
R 0.61 15.5
()
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MAGNETRON jps'ozc

Terminals for heater
and cathode.

Common heater— f:athode
terminal marked 'k’
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MAGNETRON j P8'02C
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MAGNETRON

JP9-01

QUICK REFERENCE DATA

Fixed frequency 'X' band c.w. magnetron

Frequency /(79 5 Ge/s
Power output (c.w.) o 0 w
To be read in conjunctiprywith
GENERAL OPERATIONAL RECOMMENDA TI - OWAVE DEVICES
CHARACTERISTICS
Min. Max,
Frequency <
Fixed within the band 9.345 to 9.405 Gc/s
Operating voltage (I=50mA) <7 0.9 1.1 kv
R.F. power output (I=50mA) \\ 8.0 - w
Frequency pulling (v.s.w.r. = % - 15 Mc/s
Frequency temperature coefficie -0.25 Mc/s
% //7 per deg C
Frequency pushing 0.5 Mec/s
{y / per mA
OPERATING CONDITIONS ?t\t NZc/s @
R.F. power output 10 w
Heater voltage (ruxéwﬁg)ﬁ 6.3 A%
Operating curren§ 50 mA
Operating volta > & 930 \'%
Input power Q 46 w
Frequency @g (V.8W.x: =1.5) 13 Mc/s
CATHODE
Indirectly heated
V1 6.3 \'%
1.2 A

At aml

nt temperatures above 0°C the cathode must be heated for at

least 2 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3 minutes.

NOVEMBER 1965 7
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max.
Operating current (unmodulated c.w.) 20 60 mA
Peak operating current (modulated c.w.) P 100 mA
Mean input power - 60 w
Load mismatch (v.s.w.r.) = 1.5
z 140 °c

Temperature of anode block

OPERATING NOTE

Alimiting resistor of 1kQ should be inserted in series with the magnetroen.

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisty the

following: -
R,F. power output (I=50mA) 6.0 w
Min, Max,
Frequency
Within the band 9.345 to 9.405 Ge/s
Operating voltage (I=50mA) 0.9 to 1.1 kv
MOUNTING POSITION Any

PHYSICAL DATA

1b kg
Weight of magnetron 1.0 0.45
Weight of magnetron in carton 2.25 1.02

in cm

Dimensions of storage carton

COOLING

12,7%x 18,4X 18.4

It is necessary to direct a flow of cooling air between the radiator fins in
order to keep the anode block temperature below the permitted maximum.

NOVEMBER 1965
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MAGNETRON

JP9-01

Reference
plane ‘B’

-
)
o

B8 EF y T
Outlet via waveguide WG.I6
to take bolted flange choke
coupling joint-services
type 5985-99-083005I

_ Jr

Note | = 4 holes 8/32 UNC min.depth 3:4 mm.
Note 2—-Anode temperature measuring point
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Reference
plane'C’
fe————

Lead length =H'
Red lead—Heater terminal
Blue lead—Common heater

a cathode terminal
Note 2
\ |
] T ENIEE S
E N =7
l NI
. REF:EZ”?l L /I I'm
[5268)
ANODE CONNECTION TERMINATED AT THE BASE PLATE
DIMENSIONS
Inches Millimetres Inches Millimetres
A 2.36 60 max, F 1.77 45 max.
B 1.25 32 max. G 1,220 +0.079 31+£2
(6] 1.96 50 max. H 5.12 £0.20 130 = 5
D 1.73 44 max. Q 0.638 16.2
E 0.531 £0,020 13.5+0.5 R 0.610 15.5
Inch dimensions derived from original millimetre dimensions
(R
[Mullard |
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MAGNETRON j P9-01
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MAGNETRON

QUICK REFERENCE DATA

Fixed frequency ‘X' band magnetron with natural cooling.

Frequency JP9-2.5 9.410 Gc/s
JP9-2.5B 9.255 Gcfs
JP9-2.5C 9.550 Gc/fs
Power output (pulsed) 3.0 kW
Construction Packaged

Unless otherwise shown data is applicable to all types.

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band JP9-2.5 9.345 to  9.475 Ge/s
JP9-2.5B 9190 to  9.320 Ge/s
. 1P9-2.5C 9.520 to  9.580 Gce/s
Pulse voltage (Ipuise = 3.0A) 3.20 3.80 kV
R.F. pulse power output (Ipuise = 3.0A) 2.5 — kW
Frequency pulling factor
(v.s.w.r. = 1.5) — 18 Mc/s
Frequency pushing factor — 2.5 Mc/s per A
Frequency temperature coefficient — 0.25 Mc/s per°C
Distance of v.s.w. minimum from face of
mounting plate into valve
JP9-2.5 0 6 mm
JP9-2.5B 0 6 mm
JP9-2.5C 3 9 mm
Input capacitance — 9.0 pF
TYPICAL OPERATION
Duty cycle 0.0002
Heater voltage (running) 6.3 \%
Pulse duration 0.1 us
Pulse repetition frequency 2000 p/s
Pulse current 3.0 A
Pulse voltage 3.4 kV
Pulse input power 10 kW
R.F. pulse output power 3.0 kW
Mean input current 600 nA
Mean input power 2.0 w
Mean r.f. output power 600 mW
Frequency pulling (v.s.w.r. = 1.5) 15 Mc/s
Rate of rise of pulse voltage 50 kV/us
()
[Mullard]
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JP9-2.5

MAGNETRON
JP9-2.5B
JP9-2.5C
CATHODE
Indirectiy heated
vh 6.3 \
ln 500 mA

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

ABSOLUTE MAXIMUM RATINGS

END

Pulse current

Pulse duration

Duty cycle

Mean input power

Rate of rise of voltage pulse
Load mismatch (v.s.w.r.)
Temperature of anode block

OF LIFE PERFORMANCE

R.F. pulse power output (lyuise = 3.0A)

Frequency
Within the band JP9-2.5
1P9-2.5B
1P9-2.5C
Pulse voltage (l,uise = 3.0A)

MOUNTING POSITION

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Dimensions of storage carton

OCTOBER 1963

Min. Max.
2.5 3.5 A «—
0.02 1.0 us
— 0.001
— 13 W
— 60 kV/us
— 1.5
— 120 €
<—
2.0 kW
Min. Max.
9.345 to  9.475 Gc/s
9.190 to  9.320 Gc/s
9.520 to  9.580 Ge/s
3.2 3.8 kV
Any
S21b 40z
11.02 kg
S41b 0 oz
11.82 kg
S 75x 75x 11 in
1190 <190 x 280 mm
Page D2



MAGNETRON

DIMENSIONS

IXZ<CHPZQOTVICA-IOTMODO®>

OCTOBER 1963

max.

max.
max.

min.

dia.
dia.

max.
max.

Inches Millimetres
1.181 30
1.625+0.015 41.28 +0.38
3.463+0.001 87.960+ 0.025
0.591 15
1.521 +0.001 38.633+0.025
0.450+ 0.001 11.400+ 0.025
0.610+ 0.001 15.500+ 0.025
0.984 25
0.200 + 0.001 5.100+ 0.025
0.640+0.001 16.255+0.025
0.175+0.003 4.44 +0.08
1.457 37
4.528 115
0.428+0.167 12.25 +4.25
2.717+0.156 69 +4
0.157 4.0
5.335+0.007 135.50 +0.17
0.175+0.003 4.445+0.076
0.170+ 0.001 4.318+0.025
8.000+ 0.500 203.20 +12.70
1.772 45
2.165 55

()
[Mullard|
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JP9-2°5 MAGNETRON
|P9-2.5B ,
JP9-2.5C
X - Y —=]
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Outlet via waveguide WG16 D
tc take bolted flange choke
coupling Joint-services

type 5985-99-083005I kh

THE ANODE IS TERMINATED AT THE BASE PLATE
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MAGNETRON qu-Z.SB
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MAGNETRON
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MAGNETRONS JP9-2-5D

JP9-2-5E
JP9-2-5F
QUICK REFERENCE DATA
X-Band, fixed frequency, pulsed magnetron
Frequency (fixed within the band) 9.415 to 9.475 GHz
Power output (peak) 4.0 kw
Output connection Waveguide 16 flange

Service type No. for JP9-2.5E is CV10758

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

ST T QT BRITAN

JULY 1969 N JP9-2.5D-Page 1



TYPICAL OPERATION

Operating conditions Condition 1 Condition 2
Heater voltage 6.3 6.3 v
Anode ¢urrent (peak) 3.0 3.0 A
Pulse duration (tp) 0.1 0.5 us
Pulse repetition rate 2000 1000 pulse/s
Rate of rise of voltage pulse 60 60 kV/us

Typical performance

Anode voltage (peak) 3.6 3.6 kV

Power output (peak) 4.0 4.0 kW

Power output (mean) 0.8 2.0 w
CATHODE

Indirectly heated

Heater voltage 6.3 v
Heater current 0.5 A
Heating time (min.) (see note 1) 2.0 minutes

TEST CONDITIONS AND LIMITS
The magnetron is tested to comply with the following electrical specification.

Test conditions

Heater voltage 6.3 v

Anode current (mean) 3.0 mA

Duty factor 0.001

Pulse duration (tp) (see note 2) 1.0 us

v.s.w.r. at output coupler <1.05:1

Rate of rise of voltage pulse (see note 3) 70 kV/us
Muliara]
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P9-2:5D
MAGNETRONS [
JP9-2-5F

Limits and characteristics

Min Max
Anode voltage (peak) 3.2 3.8 kv
Power output (mean) 3.0 = w
Frequency (see note 11) 9.415 9.475 GHz
R.F. Bandwidth at 1/4 power (see note 2) - ? MHz
P
Frequency pulling (v.s.w.r. €1.5:1) - 18 MHz
Minor lobe level (v.s.w.r. €1.5:1) 6.0 * ¢B
Stability (see note 4) - 0.25 %
Frequency pushing - 2.5 MHz/A

Cold impedance (see notes 5 and 12)
Heater current (see note 6)
Frequency temperature coefficient (see note 7)

Input capacitance (see note 8)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

These ratings cannot necessarily be used simultaneously and no individual rating
should be exceeded.

Min. Max.
Heater voltage (see notes 1 and 9) 5.1 6.9 \'4
Anode current (peak) 2.5 8.5 A
Power input (peak) - 13.5 kW
Power input (mean) = 13.5 w
Duty factor = 0.001
Pulse duration (tp) (see note 3) 0.02 1.0 us
Rate of rise of anode voltage (see note 4) - 70 kV/us
Anode temperature = 120 o¢
v.s.w.r. at output coupler - 1,551

N JP9-2.5D-Page 3



END OF LIFE PERFORMANCE

The quality of all production is monitored by the random selection of magnetrons
which are then life tested under the stated test conditions. If the magnetron is to be
operated under different conditions fromthose specified above, Mullard Ltd., should
be consulted to verify that the life willnotbe affected. The magnetron is considered
tohave reached the end of life when it failsto meet the following limits when operated
as specified on page 2.

Min. Max.
Anode voltage (peak) 3.2 3.8 kv
Power output (mean) 2.5 - w
Frequency 9.415 9.445 GHz
R.F. Bandwidth at 1/4 power - 3t—5- MHz
P
Stability - 0.5 %
MOUNTING POSITION (See note 10) Any
COOLING Natural
PHYSICAL DATA
+ kg 1b
Weight of magnetron 1.02 2.25
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190%X190%280 7.5XT7.5%11
VIBRATION
The magnetron is vibrationtested to ensure that it will withstand normal conditions
of service.
NOTES

1. For ambient temperatures above 0°C the cathode must be heated for at least 2
minutes before the application of h.t. For ambient temperatures between 0°C and
-55°C the cathode heating time is three minutes.

2. Thetolerance of current pulse duration (tp) measured at 50% amplitude is +10%.

A JPD-2.5D-Page 4



MAGNETRONS JP9-2:5D

JP9-2-5E
JP9-2-5F

NOTES (contd.)

3.

10.

L1

12,

Defined as the steepest tangent to the leading edge of the voltage pulse above 80%
amplitude.

. With the magnetron operating into a v.s.w.r. of 1.5:1 varied through all phases

over an anode current range of 2.5 to 3.5mA mean. Pulses aredefined as miss-
ingwhenther.f. energy level is less than 70% of the normal level in the frequency
range 9.415 to 9.475GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during the period of observation after a period of
ten minutes operation.

. The coldimpedance of the magnetron is measured at the operating frequency and

will give a v.s.w.r. of >6:1. The position of voltage minimum from the face of
the output flange into the magnetron is 3 to 9mm for the JP9-2.5D and JP9-2.5F
and 0 to 6mm for the JP9-2.5E.

. Measured with heater voltage of 6.3 volts and no anode input power, the heater

current limits are 0.5 to 0.6Amps.

. Design test only. The maximum frequency change with anode temperature change

(after warming) is -0.25MHz/degC.

. Design test only. The maximum input capacitance is 9pF.

. The magnetron is normally tested with a heater supply of 50Hz and is suitable

for operation at 1kHz and 1.1kHz. Mullard Ltd., should be consulted if the
magnetron is to be operated with a heater supply of any other frequency.

It is necessary to keep all magnetic material as far as possible, at least 50mm
(2in), from the magnet and mounting plate. The inner polystyrene pack of the
magnetron carton provides adequate separation between magnetrons, and it is
recommended that magnetrons not in use be kept in these packs.

Magnetrons with other frequency ranges can be supplied to order.

The JP9-2.5D and JP9-2.5F are electrically and mechanically identical.
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OUTLINE DRAWING OF JP9-2.5

pe—————135.5020.17 —————= DAgd
l 6914
T F
34 4
max  min
—» |le—10%12
118 max
¥ Lead connections
i Red — Heater
JP9-2.5E Blue — Heater /cathode
JP9-2.5D |\ 2 leads
JP9-2.5F 127 216 £12.7 )
2 leads 200 tinned Outlet via waveguide W.G.16 to
take bolted flange choke coupling
) 2’5 similar to Joint Services
e type 5985-99-083-0051.
55 i 4 holes @ 4.31820.076
max el T oles .318 %o.
LG TR
15.50 | @ a T
-~y 4003 ¥ 41.28
¥ +0.38
3 ia a
rdk 4.44__'[4*' ol e, |
{ +0.08 Ne | |
16255 4 fixing holes (a)
$0025 " [T3gag @ 4.445%0.076
— o003 ™
87.96 All dimensions in mm
+0.03

'JPS-Z.SE wander plugs:-
4mm single pin 378/4/Red — Red lead
Belling Lee

3mm single pin 378A/3/Black-Blue lead
CONVERSION TABLE

(Rounded outwards)

Millimetres Inches Millimetres Inches
4 min. 0.15 min. 34 max. 1.34 max.
@ 4.318 £0.076 @ 0.170 +£0.003 38.63 £0.03 1.5209 + 0.0012
4.44 +0.08 0.1748 £0.0032 41.28 £0.38 1.625 £0.015
@ 4.445 +0.076 @ 0.175+0.003 55 max. 2.17 max.
10 +2 0.393 £0.079 69 £ 4 2.72+0.16
12.7 0.50 87.96 £0.03 3.4630 £0.0012
15.50 £0.03 0.6102 £0.0012 118 max. 4.65 max.
16.255 £0.025 0.640 £0.001 135.50 £0.17 5.3347 = 0.0067
25 max. 0.99 max. 200 7.87
30 max. 1.19 max. 216 12,7 8.50 £0.50
(R

A
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MAGNETRON JP9-7
Power ocsput: 7.5k, pulsea. JP9-7A

Construction: Packaged, forced-air cooled. J P9 7 B

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency (measured with the
anode block at 45°C) 1P9-7 9.345 to 9.405 Ge/s
Fixed within the band JP9-7A  9.210 to 9.270 Gce/s
JP9-7B  9.525 to 9.585 Gc/s
Pulse voltage (Ipuise = 4.5A) 53 5.7 kVi&—
R.F. pulse power output
(Ipuise = 4.5A) 7.0 kW
Frequency pulling factor
(v.s.w.r. = 1.5) 15 Mc/s
Frequency temperature coefficient -0.25 Mc/s per °C
Distance of v.s.w. minimum from
face of mounting plate into valve 16.5 22.5 mm<—
Input capacitance 8.0 pF
CATHODE
Indirectly heated
Vi 6.3 v
In 600 mA

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this tem-
perature the heating time must be increased to at least 3 minutes.

For mean input powers greater than 25 watts, it is necessary to reduce
the heater voltage immediately after the application of h.t. in accordance
with the input power-heating voltage rating chart on page C2.

TYPICAL OPERATION

Heater voltage (running) 6.3 \%
Pulse duration 1.0 us
Pulse repetition frequency 1000 p/s
Duty cycle 0.001

Pulse current 4.5 A
Pulse voltage 5.5 kV
R.F. pulse output power 7.5 kW <—
Mean input current 4.5 mA
Mean input power 24.7 W
Mean r.f. output power 7.5 W<—
Frequency pulling (v.s.w.r. = 1.5) 14 Mc/s<—
Rate of rise of pulse voltage 50 kV/us<—

COOLING

In normal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high a flow of cooling air between the radiator
fins may be necessary to keep the block temperature below the permitted
maximum.

()
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JP9-7

MAGNETRON
JP9-7A
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Pulse current 3.5 9.5 A
Pulse voltage 5.0 6.0 kV
Pulse duration 2.5 us
Duty cycle 0.0025
Mean input power 82.5 W
Rate of rise of voltage pulse 60 kV/us
Load mismatch (v.s.w.r.) 1.
Temperature of anode block 120 °c
MOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron {?2 ll!g)
Weight of magnetron in carton {gg lllg)
Dimensions of storage carton {7233: 2818 :: 25705 mm

N 360
Q—r 1< P >
H HH)
| Ty

£ . l

8 +

i .{7_ =t

LT
N
DIMENSIONS
inches mm M 1.0 25.4 max.
A .47 113.5 max. N 3.19 81.0 max.
B 4.103+0.004 104.2+0.1 P 2.19 55.6 max.
E 0.17 4-0.003 4.324+-0.08 Q 4.19 30.2 max.
D 0.175-+0.003 4.45-+0.08 R 0.25 6.4 max.
E 0.19 4.8 max. S 0.125-+-0.01 3.18-£0.25
F 4.0 102 max. T 3.25 82.6 max.
G 1.93 49 min. u 2.5240.13 6443
H 164 9.7 max. \4 3.0+0.13 7643
J 1.2240.003 30.99+-0.08 X 0.400+-0.003 10.16+-0.08
K 1.22-£0.004 30.99+0.1 Y 0.640-0.004 16.25+0.10
L 1.28+0.004 32.51+0.1 Z 0.900+-0.003 22.86+40.10
(
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JP9-7
JP9-7A
JP9-7B

MAGNETRON

OUTLET VIA WAVEGUIDE WGI6
TO TAKE BOLTED FLANGE CHOKE
COUPLING JOINT-SERVICES TYPE 5985-99-083005I

Reference plane A

i

(T

S+ u
oo

—

Miniature
bayonet cap

Reference plane 'Bﬂ—‘

—~—— — — F
\
E—» ‘—G—vi

H
4 _Reference plane 'C’

fe— X
N
74
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JP9-7

MAGNETRON
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JPO-7A
JP9-7B
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Anode pulse current (A)
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JP9-7

JP9 7A MAGNETRON
o :
a <
b £

a
7 3
& 1
£ fr e
X
SOV €
" s
By
II'
/
JAViNi o
©
/17
<o 4
R A
ges iy
ﬂﬁ% /1 /
y
/1,
P4 o
pa <
VAV 4
DA
) VAP
. /
7
/A Y1/
4 7
o
= «
o
£
8
=
[e]
>.c; © < [ [e)

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER

FEBRUARY 1962 N, Page C2



MAGNETRON IlP9-7D

QUICK REFERENCE DATA

Forced-air cooled fixed frequency ‘X’ band magnetron.

Frequency 9.375 Gc/s
Power output (pulsed) 10 kW
Construction Packaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

TYPICAL OPERATION

Heater voltage (running) 6.3 6.3 5.8 \%
Pulse duration 0.05 0.1 1.0 us
Pulse repetition frequency 4000 1000 1000 p/s
Duty cycle 0.0002 0.0001 0.201

Pulse current 7.0 6.0 5.5 A
Pulse voltage 5.9 5.7 5.6 kV
Pulse input power 41.3 34.2 30.8 kW
R.F. pulse output power 10.5 9.5 9.0 kW
Mean input current 14 0.6 55 mA
Mean input power 8.3 3.4 3 W
Mean r.f. output power 241 0.95 9.0 '
Frequency pulling factor (v.s.w.r. = 1.5) 14 14 14 Mc/s
Rate of rise of pulse voltage 110 110 80  kV/us

ABSOLUTE MAXIMUM RATINGS

Min. Max.

Pulse current

tp < 1.0us 4.5 6.0 A

tp << 0.1us 4.5 7.0 A
Pulse duration 0.05 1.0 us
Duty cycle — 0.002
Mean input power — 83 W
Rate of rise of voltage pulse — 120 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 100 °C
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l P9'7D MAGNETRON

CATHODE
Indirectly heated

Vn 6.3 \%
In 600 mA

Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.
For mean input powers greater than 25 watts it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power/heater rating chart on page C2.

CHARACTERISTICS
Min. Max.
Frequency (measured with the anode block at 45°C)
Fixed within the band 9.345 to 9.405 Gc/s
Pulse voltage (lpuise = 5.5A) 5.4 5.9 kV
R.F. pulse output power (Ipuise = 5.5A) 8.0 = kW
Frequency pulling factor (v.s.w.r. = 1.5) —_ 15 Mc/s
Distance of v.s.w. minimum from
mounting plate into valve 16.5 22.5 mm
Input capacitance — 8 pF
END OF LIFE PERFORMANCE
R.F. pulse output power (lpuise = 5.5A) 70 kW
Min. Max.
Frequency (measured with anode block at 45°C)
Fixed within the band 9.345 to 9.405 Gc/s
Pulse voltage (Ipuise = 5.5A) 5.4 5.9 kV

COOLING

In normal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high a flow of cooling air between the radiator
pins may be necessary to keep the anode block temperature below the
permitted maximum.

MOUNTING POSITION Any

PHYSICAL DATA

; Jf31b 0oz
Weight of magnetron 1.4 kg
: ; 51b 11 oz
Weight of magnetron in carton 2.5 kg
: . S 7.75%x8.0x9.75 in
Dimensions of storage carton 200 % 210 x 250 )
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MAGNETRON

le—

Q—pr¢— P——

l: +
‘ . L
Ak —=
DIMENSIONS
Inches Millimetres
A 4.453+0.015 113.114+0.38
B 4.103 4+ 0.004 104.2+0.10
C 0.170+0.003 4.32+0.08
D 0.175+0.003 4.45+0.08
E 0.1724+0.016 4.37+0.41
E 4.0 102 max.
G 1.938 49 min.
H 1.625+0.016 41.28+0.41
J 1.22+0.003 30.99+0.08
K 1.22+0.004 30.99+0.10
L 1.28+40.004 32.51+0.10
M 1.0 25.4 max.
N 2.938+0.25 74.61+6.35
P 2.188 55.6 max.
Q 1.188 30.2 max.
R 0.25 6.4 max.
S 0.125+0.01 3.18+0.25
T 3.25 82.6 max.
U 2.52+0.13 64+3
\'% 3.0+0.13 76+3
X 0.400+0.003 10.16+0.08
Y 0.640+0.004 16.25+0.10
Z 0.900+0.003 22.86+0.10
()
[Mullard |
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l P9'7D MAGNETRON

OUTLET VIA WAVEGUIDE WGI6
TO TAKE BOLTED FLANGE CHOKE
COUPLING INTER—-SERVICES TYPE Z83005I
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MAGNETRON lP9-7D

—f+] po-70 -+ | 4968
LT I | |
I I tp=0-lus I
I P.R.F.=1000p/s ]
Frequency pulling =14Mc/s |
) Load v.s.w.rn=1-05 I
O x J
T TT1 I
> 34 : T T T T
€ [ T 11 % [ I
o N~ I { I
s T ] BN
w 30 : t -J[ ~—— 1 |
‘ o~ | [
| | ] |
| | 11 | |
26 ‘ 1 : : -
mEEE. =
R
|
I | | |
|
I | | | =t
ss - : ] =
2X 0 l : ! L
5 T —~
°3 . ' l -
L3 I |
FImisass ?
aZ 80 NN 1
(M ;
=3 |
x o i ! | ! I I
| |
I I
1 T
| 7: |
" | | |
> | |
X, 5:8 T
o (
o
o |
= [
9 I
56
g i =
5 1
& ‘ o
8 5-4 e — < Operating range T >
I [l [ |
i
T ‘ i
4-0 5-0 6-0 7-0
Anode pulse current (A)

OPERATING VOLTAGE, R.F. POWER OUTPUT DURING PULSE AND
EFFICIENCY PLOTTED AGAINST ANODE PULSE CURRENT

()

Mullard
MARCH 1962 v Page C1




j P9'7D MAGNETRON
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MAGNETRON jP9- 15
JP9-15B

QUICK REFERENCE DATA

Fixed frequency ‘X’ band magnetron with natural or forced-air cooling.

Frequency JP9-15 9.375 Gcfs

JP9-15B 9.445 Gc/s+
Power output (pulsed) 18 kW
Construction Packaged

Unless otherwise shown data is applicable to both types.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES which precede this
section of the handbook.

TYPICAL OPERATION

Pulse duration 0.05 0.1 1.0 us
Pulse repetition frequency 2500 2000 500 p/s
Duty cycle 0.000125 0.0002 0.0005
Pulse current 8.0 7.5 7.0 A
Pulse voltage 7.7 7.6 7.5 kV
Pulse input power 62 57 53 kW
R.F. pulse output power 22 21 20 kW
*Mean input current 1.2 1.6 3.5 mA
Mean input power 7.75 1.4 26.5 W
Mean R.F. output power 2.75 4.2 10.0 w
Heater voltage running 6.3 6.3 6.3 N
Frequency pulling factor
(v.s.w.r. = 1.5) 17 17 17 Mc/s
Rate of rise of pulse voltage 95 90 80 kV/us

*Includes pre-oscillation current

ABSOLUTE MAXIMUM RATINGS

Pulse current Min. Max.
(tp < 1.0ps) 6.0 9.0 A
(tp > 1.0 to 2.5us) 6.0 7.5 A
Pulse duration 2:5 us
Duty cycle — 0.0015
Mean input power — 83 w
Rate of rise of voltage pulse — 100 kV /us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 120 °c
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JP9-15
JP9-15B

CATHODE
Indirectly heated
Vn 6.3 \
In 550 mA

Heating time. At ambient temperatures above 0°C, the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.
In many applications involving short pulse lengths and high pulse repetition
frequencies the mean current which would be calculated from the duty
cycle is increased by a pre-oscillation current.

For mean input powers greater than 25 watts, it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power heater voltage rating chart on page C3.

CHARACTERISTICS
Frequency Min. Max.
Fixed within the band JP9-15 9.345 to  9.405 Ge/s
JP9-15B 9.415 to  9.475 Ge/s
Pulse voltage (Ipmise = 7.5A) 7.0 8.2 kV
R.F. pulse power output (lpuise = 7.5A) 17 —_ kW
Frequency pulling factor
(v.sow.r. = 1.5 — 18 Mc/s
Frequency pushing factor — 1.5 Mc/s per A

Frequency temperature coefficient -250  kc/s per °C

Distance of v.s.w. minimum from face of

mounting plate into valve 16.5 22.5 mm
Input capacitance — 8.0 pF
END OF LIFE PERFORMANCE
R.F. pulse power output (Ipuse = 7.5A) 15 kW
Frequency Min. Max.
Within the band JP9-15 9.345 to  9.405 Ge/s
JP9-15B 9.415 to  9.475 Gcefs
Pulse voltage (Ipuise = 7.5A) 7.0 8.2 kV
COOLING

In normal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins may be necessary to keep the block temperature below the permitted

maximum.

MOUNTING POSITION Any

PHYSICAL DATA
Weight of magnetron 3|7b 11 z;
Weight of magnetron in carton g;b ) E;
Dimensions of storage carton 19;'8;‘ 202.0:2489'8 mir:
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MAGNETRON jP9' I 5
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JP9-15
JP9-15B

MAGNETRON

el | e
@ H_——' 1
l
| |
- X

Inches Millimetres
A 4.468 113.5 max.
B 3.465+ 0.004 88.0+0.1
C 1169 29.7 min.
D  0.640+0.004 16.25+0.10
E 0.400+0.003 10.16+0.08
F 0.185 4.7 max.
G 1.641 M7 max.
H 1.800 45.7 max.
) 0.610+0.004 15.5+0.1
K 0.900+0.004 22.86+0.10
L 0.170+0.003 4.32+0.08
M 0.175+0.003 4.45+0.08
N 0138 3.5 max.
P 3.500 88.9 max.
Q 2824 71.74 max.
R 3.358 85.3 max.
S 0.252 6.4 max.
T 1.000 25.4 max.
U 0.591 15 min.
\% 2.760 701 max.
X 3.799 96.5 max.
Y 1.575 40 max.

(D
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MAGNETRON jP9' I 5
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MAGNETRON jP9- 15
JP9-15B
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MAGNETRON JP9-18

QUICK REFERENCE DATA

Fixed frequency 'X' band magnetron with natural cooling

Frequency 9.41 GHz
Power output (pulsed) 21 kW
Construction Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 21 21 kw
Duty factor 0.0002 0.0005
Pulse duration 0.1 1.0 us
Pulse repetition frequency 2000 500 PeaPi8
Heater voltage (running) 6.3 6.3 v
Pulse current 8.6 8.6 A
Pulse voltage 7.2 7.2 kv
Pulse input power 62 62 kw
Rate of rise of voltage pulse 90 90 kV/us
*Mean input current 1.8 4.3 mA
Mean input power 13 31 w
Mean r.f. output power 4.2 10.5 w
Frequency pulling (v.s.w.r.=1.5) 16 16 MHz

*Includes pre-oscillation current
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CHARACTERISTICS

Min. Max.

Frequency fixed within the band 9.38 9.44 GHz
Pulse voltage (Ipulse =8.6A) 7.0 7.5 kv
R.F. pulse power output (Ipulse: 8.6A) 19 - kW
Frequency pulling (v.s.w.r.=1.5) - 18 MHz
Frequency temperature coefficient - -0.25 MHz

per degC
Distance for v.s.w. minimum from
face of mounting plate into valve 16.5 22.5 mm
Input capacitance - 8.0 pF
Frequency pushing - 1.5 MHz

per A
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min. Max.
Pulse current 7.0 10. A
Pulse duration - 2.5 us
Duty factor - 0.0015
Mean input power - 83 w
Rate of rise of voltage pulse - 100 kV/us
Load mismatch (v.s.w.r.) = 1.5
CATHODE
Indirectly heated

Vh 6.3 A%
Lh 0.55 A
Ih (surge) K, 5.0 A
Ty (cold) 1.75 Q

Heating time

At ambient temperatures above 0°C the cathode must be heated for at
least 2 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3 minutes.

In many applications ifivolving short pulselengths and high pulse repetition
frequencies the mean current which would be calculated from the duty
cycle is increased by a pre-oscillation current.

For mean input powers greater than 25watts, it is necessary to reduce
the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on page C1.
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MAGNETRON JP9-18

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the

following:
+F. =8, 17 W
R.F. pulse power output (Ip dles 8.6A) Kk
Min, Max.
Frequency within the band 9.38 to 9.44 GHz
Pulse voltage =8.6A 700 to 7.5 kv
volag (Ipulse )
MOUNTING POSITION Any
PHYSICAL DATA
kg 1b
Weight of magnetron 1,7 3.7
Weight of magnetron in carton 2,9 6.4
cm in
Dimensions of storage carton 19.7x20.4x24.8 7.8%x8.0x9.8

COOLING

Innormal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins may be necessary to keep the anode block temperature below the per-
mitted maximum,

Temperature

Anode block max. 120 C
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Reference plane 'B’

P

Q
Miniature
bayonet cap Anode temperature
916mm dia measuring point

Outlet via WGI6(RIOO;WR90) to take
bolted flange choke coupling Joint
Services type 5985-99-083-0051
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MAGNETRON

o

DIMENSIONS

Millimetres

H H O Q W »
w N
= o o

!
w
(=]

H ®" & =
S

10.

2

102

£ < d X ¥ w O "y o Z

Inch dimensions derived from original millimetre dimensions

47,

104.
113.
28.
78.
55,
84,
3.

5.40
2.,51+0.10
.32+£0,08
«2520,10
.99+0,08
.86+0.10
.99+0,08
445+ 0,075
.70

.80

16+0.08
00

76+3.0

2+0.10
5

00

00

00

00
18+£0.25

65+3.0

DECEMBER 1967

Inches

1.000

-

.280£0.
J170+0,

o o

.640 £0.

=

.220 0.
0.900=0.

—

.220£0.

(=}

L1750,
1.641
.189
400=0.
.850
.0+0.12

JP9-18

004
003
004
003
004
003
003

003

.10+0.004

1

3
4.015
4
4.468
1.10

.07
.165

.125+0.0098

3
2
3.307
0
2

.56+0.12

[ =)

dia.max,

dia.,

dia.

max,

min.

max.

max.

max.

max.

max.,
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MAGNETRON JP9-18
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A

MAGNETRON jP9'50

Frequency: ‘X" Band, fixed.

Power Output: 50kW, pulsed.
Construction: Packaged, forced-air cooled. "

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook

CHARACTERISTICS
Frequency Min. Max.
Fixed within the band JP9-50 9:215 t0'9.275
JP9-50A 9.345 to 9.405
Pulse voltage (Ipuise = 12A) 13.5

R.F. pulse power output (lyuise = 12A)
Frequency pulling factor (v.s.w.r. = 1.5)
Frequency temperature coefficient

15

L1131

Input capacitance 95
CATHODE

Indirectly heated

e 6.3

i 1.0

lh(surge) max. 6.0

rn (cold) 08

Glcs
Gg/s
kV
kW
Mc/s

-0.25 Mc/s per °C

pF

OP>»<

Heating time. The cathode must be heated for at least 2 minutes before

the application of h.t.

It is necessary to reduce the heater voltage immediately after the applica-
tion of h.t. in accordance with the input power-heater voltage rating chart

on page C2.

TYPICAL OPERATION

Heater voltage (running) 5.0 0
Pulse duration 0.1 1.0
Pulse repetition frequency 3300 1000
Duty cycle 0.00033 0.001
Pulse current 12 12
Pulse voltage 12.7 12.7
Pulse input power 152 152
R.F. pulse output power 50 50
Mean input current 4.0 12
Mean input power 50 152
Mean r.f. output power 16.5 50
Frequency pulling (v.s.w.r. = 1.5) 12 12
Voltage pulse rise time 0.08 0.08
COOLING

It is necessary to direct a flow of cooling air between the radiator

[J.S
p/s

kV
kW
kW
mA

Mc/s

{I.S

fins,

and on the cathode and heater seals, in order to keep the temperature

below the permitted maximum

()

[Mullard]
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lP9-50 MAGNETRON

JP9-50A

ABSOLUTE MAXIMUM RATINGS Min. Max.
Pulse current 6.0 15 A
Pulse duration — 2.5 us
Duty cycle — 0.001
Mean input power — 180 w
Voltage pulse rise time 0.05 025 s
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 100 °C
p R : J 520 — torr
ressurisation of waveguide output 10 —  Ibjin2
P - : : } — 2224 torr
ressurisation of circular mounting flange § - 43 Ibjin2
MOUNTING POSITION Any
PHYSICAL DATA
; 37 Ib
Weight of magnetron };; I?E
Weight of magnetron in carton 1 4.5 ke
DIMENSIONS
Inches Millimetres
A 2.50 63.5 max.
B 0.437 +0.020 11.1+0.5
C 0.0850+0.0051 2.16+0.13
D 1.42 36 max.
E 1.24 31.6
F 0.1929--0.0028 4.90+0.07 dia.
G 1.187 30.15
H 1.437 +-0.028 36.5+0.7
J 1.687 42.85
K 2.8740+ 0.0051 73.0+0.13
L 5.373 136.5 max.
M 0.5 12.7 max.
N 0.063 1.6
@) 3.12 79.3 max.
P 1.34 34 rad.
Q 0.37 9.5
R 2.74 69.7 max.
S 2.66 67.6 max.
T 1.7500+0.0071 44.45+0.18
U 2.06 52.2 max.
\% 1.192-+0.020 30.3+0.5
\%% 0.43 11 min.
X 2.97 75.4 max.
Y 0.75 19
Z 1.563+0.020 39.7+0.5
AA 0.1254+0.0051 3.18+0.13
BB 2.984+0.063 75.8+1.6
CcC 3.248+0.028 82.5+0.7
€ ___
[Mullard] opeeyrs
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JP9-50
JP9-50A

MAGNETRON

T
0

hk n

Banana pin ,ack
diameter DD
length EE

FlBholes

~ T

Reference piare ‘A"

A

Reference plane ‘C* |

ha—— ¢ 5

ANODE CONNECTION TERMINATED AT THE BASE PLATE

v
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MAGNETRON l P9'50
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Anode pulse current (A)

ANODE PULSE VOLTAGE AND R.F. PULSE OUTPUT POWER PLOTTED
AGAINST ANODE PULSE CURRENT
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MAGNETRON

JP9-50
JP9-50A
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MAGNETRON 1P9-75
JP9-75B

QUICK REFERENCE DATA

Forced-air cooled fixed frequency ‘X’ band pulsed magnetron

Frequency JP9-75 9.375 Gcfs

JP9-75B 9.445 Gcfs
Power output (pulsed) 80 kW
Construction Packaged

Unless otherwise shown, data are applicable to both types.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS — MICROWAVE DEVICES which precede this
section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band JP9-75 9.345 to  9.405 Ge/s
JP9-75B 9.415 9.475 Gc/s
Pulse voltage (Ipuise = 15A) 14 16 kV
R.F. pulse output power K
Frequency pulling factor (v.s.w.r. = 1.5) 15 Mc/s

750 kec/s per A

Frequence pushing factor
-250  kc/s per °C

(lpuise = 15A) 65 - kW
Frequency temperature coefficient —-

Distance of v.s.w. minimum from face of o=
mounting plate into valve 10.8 to 17.8 mm
Input capacitance — 12 pF
TYPICAL OPERATION <=
Duty cycle 0.0002 0.001 0.001
Heater voltage (running) 10 7.5 7.5 v
Pulse duration 0.1 1.0 5.0 us
Pulse repetition frequency 2000 1000 200 p/s
Pulse current 15 15 15 A
Pulse voltage 15 15 15 kV
Pulse input power 225 225 225 kW
R.F. pulse output power 80 80 80 kW
*Mean input current 3.5 15 15 mA
Mean input power 45 225 225 \A4
Mean r.f. output power 16 80 80 w
Frequency pulling
(v.s.w.r. = 1.5) 10 10 10 Mc/s
Rate of rise of pulse voltage 140 70 60 kY /us

*Includes pre-oscillation current

OCTOBER 1963 N, Page D1



JP9-75
JP9-75B

CATHODE
Indirectly heated
Vn 10 %
In 2.85 A
I n(surge) Max. 1.5 A
rn (cold) 0.4 o}

Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 3 minutes before the application of h.t.

In many applications involving short pulse lengths and high pulse repetition
frequencies the mean current which would be calculated from the duty
cycle is increased by the pre-oscillation current.

For mean input powers greater than 50 watts, it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power-heater voltage rating chart on page C2.

ABSOLUTE MAXIMUM RATINGS

Min. Max.

Pulse current 11 17 A<
Pulse duration — 5.5 us
Duty cycle — 0.002
Mean input power — 400 w
Rate of rise of voltage pulse

(tp =<1us) — 150 kV/us

(tp > 1us) — 80 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block - 175 °C
Temperature of cathode and heater seals - 150 °c

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy
the following:—

R.F. pulse power output (l;u1sc = 15A) 60 kW
Frequency Min Max
JP9-75 9.345 to 9.405 Gc/s
Within the band JP9-75B 9.415 to 9.475 Gc/s
Pulse voltage (I;u1<e = 15A) 14 to 16 kV
MOUNTING POSITION Any
(R
[Mullard|
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MAGNETRON JP9-75
JP9-75B

PRESSURISING
The valve must notbe operated ata pressure lower than 600mm of mercury.
The waveguide output system canbe pressurised upto a pressure of 2370mm
of mercury.

PHYSICAL DATA

1b kg
Weight of magnetron 4.7 2.2
Weight of magnetron in carton 13 5.9
in cm

Dimensions of storage carton 13.25 x 12 x 9.375 33.7x30.5x 23,8

COOLING
It is necessary to direct a flow of cooling air between the radiator fins, and
on the cathode and heater seals, in order to keep the temperature below the
permitted maximum.

JULY 1964 m Page D3



—> DIMENSIONS

g;;N'<><'-]m:U-D*UOZZr‘w"-'D:O'ﬂMOOlﬁib

>
v}

Inch dimensions derived from original millimetre dimensions.

Inches

0.157
0.276
0.932 = 0.,
0.470 £ 0,
0.323 £ 0.
3.150
0.787 £ 0.
1.220 £ 0.
1.280 £ 0.
0.197 £ 0.
1.969 £ 0.
1.870 £ 0.
0.787 £ 0.
1.412
0.626 = 0.
1.260 = 0.
3.189
2,874
0.630 = 0.
0.551
2,783 £ 0.
5.945
2,531 £ 0.
3.622
1.969
0.281 = 0.

014
010
008

024
004
004
118
079
098
079

024
039

079
012

010

005

JULY 1964

Millimetres

4.0
7.0
23.65 + 0.35
11.95 £0.25
8.2+0.2
80
20 0.6
31 +0.1
32.5+£ 0.1
5.0+£3.0
50+2,0
47,5+ 2.5
20£2.0
29
15.9 £ 0.6
32 £1.0
81
73
16 £2.0
14
70.7 £ 0.3
151
64,29 + 0,25
92
50
7.14 £0.12

min.

min.
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MAGNETRON JP9-75

Anode temperature

X
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MAGNETRON jP9'75
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5 10 15 20
Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT
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MAGNETRON
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JP9-75
JP9-75B

MAGNETRON
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MAGNETRON ]P9-80
|P9-80A

QUICK REFERENCE DATA

Forced-air cooled fixed frequency 'X' band pulsed magnetron.

JP9-80 9.375 Ge/s

Frequency ;pg_goa 9.240 Ge/s
Power output (pulsed) 80 kW

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
MICROWAVE DEVICES.

Unless otherwise shown, data are applicable to both types.
CHARACTERISTICS

Min. Max.
Frequency .

Fixed within the band Jpo_goa MR R MR &
Pulse voltage (I pulse = 15A) 14 16 kv
R. F. pulse power output (I pulse = 15A) 70 = kW
Frequency pulling (v.s.w.r. = 1.5) = 13 Mc/s
Frequency temperature coefficient = -0.25 Mco/s

per C
Position of phase of sink from face

of mounting plate towards load 0.26  to 0.40 Ag
Input capacitance - 14 pF
Frequency pushing (12A to 15A) - 0.5 Mc/s

per A

TYPICAL OPERATION
R. F. pulse power output 80 80 80 kW
Duty factor 0.0008 0.001 0. 001
Pulse duration 0.4 1.0 5.0 s
Pulse repetition frequency 2000 1000 200 p.p. s.
Heater voltage (running) 8.5 7.8 7.8 v
Pulse current 15 15 15 A
Pulse voltage 15 15 15 kv
Pulse input power 225 225 225 kW
Rate of rise of voltage pulse 140 125 85 kV/us
Mean input current 12 15 15 mA
Mean input power 180 225 225 W
Mean r.f. output power 64 80 80 W
Frequency pulling (v.s.w.r. = 1,5) 12 12 12 Mc/s
()
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CATHODE

Indirectly heated

Vh

Th

rh (cold)

Th (surge) max.
Minimum warm up time

(352}

S oM
D N O

=

w P o<

Itisnecessarytoreduce the heater voltage immediately after the application
of h.t. in accordance with the input power - heater voltage rating chart on

page C2.

ABSOLUTE MAXIMUM RATINGS

Pulse current
Pulse duration
Duty factor
Mean input power
Rate of rise of voltage pulse
tp 0.4ps
tp 1.0us
tp 4.5us
Load mismatch (v.s.w.r.)
Temperature of anode block
Temperature of cathode and heater seals

END OF LIFE PERFORMANCE

120
100
70

15
5.0
0.001
240

160
150
100
1.5
150
175

us

kV/us
kV/us
kV/us

The valve is deemed to have reached end of life when it fails to satisfy the

following —

R.F. pulse power output (I pulse = 15A)

Frequency

At JP9-80
Within the band JP9-80A

Pulse voltage (I pulse = 15A)

MOUNTING POSITION

PRESSURISING

Min.

9.345 to
9.210 to

14 to

60

Max.

9.405

9.270

16

Any

kw

Ge/s
Ge/s

kv

The valve can be operated in the pressure range 500to 2,050mm of mercury.

OCTOBER 1963 S

Page D2



MAGNETRON JP9-80
JP9-80A

PHYSICAL DATA

1b kg
Weight of magnetron 5.875 2,7
Weight of magnetron in carton 14.625 6.7
in cm

Dimensions of storage carton 7.5x8.7x10 19.1x 22.3x 25.4

COOLING

It is necessary to direct a flow of cooling air between the radiator fins, and

on the cathode and heater seals, in order to keep the temperature below the
permitted maximum.

OCTOBER 1963 N Page D3



DIMENSIONS

NHNSE<dHhooWZerRumonEyaw >

ZQHEHOQW P
TOQOHEHDOQW >

Inches
3.437
2.531+0. 010
0.281+0. 005
1.016+0. 024
3.622
1.937
2,781+0,010
1.874
5.937
1.831
1.474+0. 004
3.154
2,843
1.406+0. 020
0.497
1.122
1.352+0. 004
1.831
2.156+0, 061
1.126
0.520
0.125
0.752
0.156+0. 030
0.169+0. 005
0.126+0. 008
0.201
0.250+0. 014
0.539+0. 006
0.610
0.748
0.831+0. 006
[
Mullard

OCTOBER 1963

Millimetres

87.3
64.29+0. 25
7.14+0.12
25.8+0. 6
92
49.2
70.64-+0. 25
47.6
150.8
46.5
37.44+0.1
80.1
72.2
35.71+0.5
12.62
28.5
34.34+0.1
46.5
54.75+1.55
28.6
13.2
3.17
19.1
3.95+0.75
4.29+0.12
3.2+0.2
5.1
6.35+0.35
13.68+0.16
15.5
19
21.12+0.16

max

max

min

max

max

min

min

max
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MAGNETRON JP9-80
JP9-80A
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to take bolted flange choke
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cathode terminal assembly coupling inter-services type
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Outlet via waveguide WGIS
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I EEJ’J * Minimum depth available D
|| =—FF for connector insertion
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THE ANODE IS TERMINATED AT THE BASE PLATE.
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MAGNETRON jP9"80

7090 ‘l {% JP9-80 H I
‘ [ 1 Jpa-80a , 1

‘ T T

40

Efficiency (%)

-

30

Anode pulse voltage (kV)

14 | |
100 1l =

[ ' I ]
| |
7 — Operating range
11
| | | [ [ | | !

0| T EEEEEEE |

R.F pulse output power (kW)
N

10 12 14 Anode pulse current (A)

R.F. PULSE OUTPUT POWER, ANODE PULSE VOLTAGE AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT

()
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MAGNETRON
Frequency: ‘X’ band. j P - I 80

Output power:  180kW, pulsed.

Construction:  Packaged, forced-air cooled.
Y
PRELIMINARY DATA
This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES which precede
this section of the handbook.
H
CHARACTERISTICS Min. Max.
Frequency
Fixed within the band 9.325 to 9.425 Ge/s
Pulse voltage (Ipuise = 22.5A) 18 23 kV
R.F. pulse output power (lpuise = 22.5A) 150 - kW
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
P Frequency temperature coefficient — -250 kc/s per °C
CATHODE
Indirectly heated
Va 12.6 \'
In 2.25 A
hl(.m-ge) max. 7.5 A
Fh(cold) 0.67 Q
Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 3 minutes before the application of full h.t. Below
this temperature the heating time must be increased to at least 4 minutes.
It is necessary to reduce the heater voltage immediately after the applica-
tion of h.t. in accordance with the input power-heater voltage rating
chart on page C2. .
TYPICAL OPERATION
Duty cycle 0.0004
Heater voltage (running) 8.0 \
Pulse duration 1.0 us
Pulse repetition frequency 400 p/s
Pulse current 22.5 A
Pulse voltage 20.5 kV
Pulse input power 460 kW
R.F. pulse output power 180 kW
Mean input current 9.0 mA
Mean input power 184 w
Mean r.f. output power 72 w
Frequency pulling (v.s.w.r. = 1.5) 13 Mc/s
Rate of rise of pulse voltage 100 kV/us
COOLING
) It is necessary to direct a flow of cooling air between the radiator fins,

and on the cathode and heater seals, in order to keep the temperature
below the permitted maximum.

A
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JP9-180

MAGNETRON
LIMITING VALUES (absolute ratings)
Min. Max.
Pulse current 16 25 A
Pulse voltage 17 24 kV
Pulse duration — 2.0 us
Duty cycle — 0.0005
Mean input power — 250 W
Rate of rise of voltage pulse — 110 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 140 °C
Temperature of cathode and heater seals — 200 SC
MOUNTING POSITION Any

PRESSURISING

The valve can be operated in the pressure range 600 to 2370mm of mercury.

DIMENSIONS
Inches

3.500
2.500+0.010
0.625+0.015
3.000+0.010
1.500
1.750
0.907 +0.025
1.437
0.125
2.875
2.187+0.015
4125
1.500+0.015
0.125
0.281
7.687
1.474+0.004
0.737

SVMRORVZIT AT E NMYOIEP

Millimetres

88.9
63.5+0.2
15.9+0.4
76.2+0.2
38.1
44.5
23.0+0.6
36.5
3.18

73.0 max.

55.5+0.4

104.8

38.1+0.4
3.18
7.14

195.3 max.

37.5+0.1
18.7

MAY 1960 (1)

Inches Millimetres

0.4985 + 0.0005

0.676 17.
0.125 3
1.375 34.9 max.
1.200 30.5 min.
1.500 38.1
0.625 15.9
1.792+0.020 45.5
0.156+0.031 3.9
0.169+0.005 4.3
0.250+0.015 6.3
+0.005
0.540 0.008 59
3.545 90.0
2.548+0.062 64.7+1
1.122+0.003 28.5+0.

7+
1.352+0.004 343+

2
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MAGNETRON jP9- I 80

|

Outlet via waveguide WGIS
to take bolted flange choke
o coupling inter - services
3.

type Z830033
i ;

kih h

The anode is terminated at the base plate.
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MAGNETRON | lP9" I 80

50 JP9-180 e

Efficiency (°o)

30

200 /|

160

R.F. pulse output power (kW)
N,

120

20 =

Operating range

Anode pulse voltage (kV)

15 20 25 30
Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT

=)
[Mullard]
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jP9- I 80 MAGNETRON
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MAGNETRON P9 2
Frequency : ‘X’ band. j - 50

Power output: 250kW pulsed. .
Series

Construction: Packaged, forced-air cooled.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES which precede
this section of the handbook.

CHARACTERISTICS

Frequency: Min. Max.
Fixed within band

JP9-250 9.345 to 9.405 Ge/s
JP9-250A 9.003 to 9.168 Ge/s
JP9-250B 8.830 to 8.995 Gc/s
JP9-250C 8.865 to 8.995 Ge/s
JP9-250D 8.665 to 8.830 Gc/s
JP9-250E 8.500 to 8.665 Ge/s

Pulse voltage (Ipu1se = 27.5A) 20 23 kV

R.F. pulse power output (I;1sc = 27.5A) 225 — kW

Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s

Frequency temperature coefficient — =250 kc/s per °C

Position of phase of sink from face of mounting

plate towards load 025 to 0.4 7g
CATHODE

Indirectly heated
Vi 13.75 \%
i 3.25 A
Ih (surge) 15 A
' (cold) 0.58 Q

Heating time. The cathode must be heated for at least 3 minutes before
the application of h.t.

It is necessary to reduce the heater voltage immediately after the applica-
tion of h.t. in accordance with the input power-heater voltage rating chart

on page C2.

TYPICAL OPERATION
Duty cycle 0.001 0.001 0.001
Heater voltage (running) 6.6 7.4 9.3 \
Pulse duration 0.5 2.0 5.0 s
Pulse repetition frequency 2000 500 200 /s
Pulse current 27.5 25 18
Pulse voltage 21.5 21.3 20.7 kV
Pulse input power 590 532 373 kW
R.F. pulse output power 250 225 155 kW
Mean input current 27.5 25 18 mA
Mean input power 590 532 373 W
Mean r.f. output power 250 225 155 w
Frequency pulling (v.s.w.r. = 1.5) 14 14 14 Mc/s
Rate of rise of pulse voltage 140 110 90 kV/us

COOLING

It is necessary to direct a flow of cooling air between the radiator fins, and
on the cathode and heater seals, in order to keep the temperature below
the permitted maximum.

MAY 1960 (1) \v/ Page D1



JP9-250

MAGNETRON
o
Series
LIMITING VALUES (absolute ratings)
Min. Max.
Pulse current = 1.2us 15 27.5 A
= 6.0us 15 18 A
Pulse voltage 18.5 23 kV
Pulse duration — 6.0 us
Duty cycle — 0.001
Mean input power — 750 w
Rate of rise of voltage pulse 70 160 kV/us
Load mismatch (v.s.w.r.) — 15
Temperature of anode block — 150 °C
Temperature of cathode and heater seals — 165 °C
MOUNTING POSITION Any

PRESSURISING

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

DIMENSIONS

Inches Millimetres
A 3874 98.4
B 3.000+0.01 76.20+0.25
C 0.906+0.02 23.0+0.5
D 0.250 6.35
E 3.469 88.1
F 2.500+0.01 63.50+0.25
G 0.512 10.3R
H 0.281 7.14
] 2874 73
K 1.830 46.48
L  1.474+0.004 37.44+0.10
M  3.603 91.52
N 2.680+0.06 68.25+1.50
P 1.653+0.02 41.99+0.50
Q 0.625+0.03 15.88+0.80
R 1122 28.50
S 0.497 12.62
T 1.250 31.75
U 1.000+0.04 254+1.0
V  1.352+0.004 34.34+0.10

max.

max.

max.

max.

MAY 1960 (1)

| Mullard

The valve can be operated in the
pressure range 600 to 2050mm

of mercury.
10 Ib
4.5 kg
13 Ib
6.0 kg
7.0x 9.6x 11.2 in
178 x 244 x284.5 mm
Inches Millimetres
1.830+0.01 46.48+0.25
1.500 38.1 max.
0.750 19.05 min.
0.516 131 min.
0.115 3175
0.250+0.02 6.35+0.40
0.169 +0.004 43+0.1
+0.004 +0.1
0.539 0.008 13.7 02
0.750 19.05
+0.008 +0.20
0.830 ~0.004 21.08 010
1.252 31.8
0.125+0.01 3.175+0.250
0.125 3.175 min.
0.187 475 max.
0.250 6.35
7.687 195.25 max.
4.000 101.6
0.500 12.7
Page D2



MAGNETRON jP9-250

Series

T T - f F_‘l L©

T 1T A 10
A B i 1 R S

L{EQ&TQ@; |

Outlet via wavaguide WG 15
to take boltzd flange choke
coupling intgr—services

type 2830033

4holes No.8 (0'164")-32 UNC 2B
l4"min screw penatration

f
M W
i —— ~— BB
? L ¢ —- cc
| a S o i__ = [T’\/T
Axis of cathod — —1l|
\ T T terminal r
= X =
e x AA I
Direction of air flow DD HH JJ KK
! EE
| l—FF
GG —»
Cathode terminal assembly

The common heater cathode terminal is the sleeve of the cap, the
other heater terminal is the centre contact. The anode connection
is terminated at the base plate.

(E—
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MAGNETRON jP9'250

Series
T T i :
e 120 —++{spe-2so [ -] | s
g T N B
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bl = =
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30
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o
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22
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> 1
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o
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Operating range —
o |
20 T 1 |
15 20 25 30
Anode pulse current (A)

ANODE PULSE VOLTAGE R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT

(i)
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jP9-250 MAGNETRON

Series

1]

6844
Pin (W)

800

600

JP9-250

N
400

N
~

Vh(starting)

ES

o]

Vh
)
10
5
o

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER
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MAGNETRON lP35'30

QUICK REFERENCE DATA

Air-cooled magnetron designed for very short pulse operation

Frequency 34.86 Gc/s
Power output (pulsed) 40 kW
Construction Packaged

This data should be read in conjunction with GENERAL OPERATIOINAL
RECOMMENDATIONS—MICROWAVE DEVICES : INTRODUCTION
and RADAR AND COMMUNICATIONS MAGNETRONS which precede
this section of the handbook.

TYPICAL OPERATION

Heater voltage (running) 4.0 4.0 5.0 \4
Pulse duration 0.3 0.1 0.02 us
Pulse repetition frequency 670 2000 5000 p/s
Duty cycle 0.0002 0.0002 0.0001
Pulse current 12.5 12.5 7.5 A
Pulse voltage 11.7 11.7 114 kV
Pulse input power 146 146 83 kW
R.F. pulse output power 40 40 30 kW
*Mean input current 2.5 2.5 1.55 mA
Mean input power 35 35 20 W
Mean r.f. output power 8.0 8.0 3.0 W
Frequency pulling factor
(v.s.w.r. = 1.5) 35 35 35 Mc/s
Rate of rise of pulse voltage 250 250 600  kV/us
*Includes pre-oscillation current.
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Pulse current 6.0 16 A
Pulse voltage 12.5 15:5 kV
Pulse duration — 0.4 us
Duty cycle — 0.0003
Mean input power - 60 w

*Rate of rise of voltage pulse
(hard valve modulator)
pulse duration > 0.05us 200 300 kV/us
pulse duration = 0.02us

(at duty cycle = 1.0x10-4) — 600  kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 150 °C
Temperature of cathode and heater seals — 150 °c
Pressurisation of waveguide output system _ 223(5) Ibt»;:;
Pressurisation of input system 453'7 — It;g:;

*For pulse lengths between 0.05us and 0.02us rates of rise between
300kV/us and 600kV/us can be tolerated, depending on the operating
conditions. Prior reference should be made to Mullard Ltd. in such instances.

(@—
[Mullard |
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jP35-30 MAGNETRON

CATHODE
Indirectly heated, dispenser type
Vh 5.0 \%
In (at 5.0V) 3.9 A
In (surge) Max. 8.0 A
ry (cold) 0.16 Q

Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 3 minutes before the application of h.t.

For mean input powers greater than 20 watts, it is necessary to reduce
the heater voltage immediately after the application of h.t.

In many applications involving short pulse lengths and high pulse repetition
frequencies the mean current which would be calculated from the duty
cycle is increased by the pre-oscillation current.

In determining the heater reduction is it necessary to obtain the mean
input power from the measured mean input current x 12,500. The correct
value of nominal heater voltage is given by the curve on page C2.

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band 34.51 35.21 Ge/s
Pulse voltage (I pulse = 12.5A) 11.5 13.5 kV
R.F. pulse output power 30 — kW
(I pulse = 12.5A)
Frequency pulling factor (v.s.w.r. = 1.5) — 50 Mc/s
Frequency pushing factor — 4.0 Mc/s per A
Frequency temperature coefficient — -1.0 Mc/s per °C
Position of phase of sink from face of
mounting plate out of valve 0.25 0.4 78
Input capacitance 6.0 pF
COOLING

For normal operating conditions, a low velocity air-flow is sufficient to
keep within the maximum temperature limits.

MOUNTING POSITION Any

PHYSICAL DATA

2 b i 41b 30z
Weight of magnetron 1.9 ke
. . 12Ib 130z
Weight of magnetron in carton 58 kg
. . 7.0x9.6x11.2 in
Dimensions of storage carton 178% 244 % 2845  mm
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MAGNETRON lP35'30

DIMENSIONS

Inches Millimetres
A 3.437 87.3 max.
B 2.53140.010 64.29-+0.25
C 3.622 92 max.
D 1.937 49.2 max.
E 2.781+0.010 70.64-+0.25
F 0.217-+-0.039 5.5+1.0
G 0.189 4.8 max.
H 1.874 47.6 min.
J 5.933 150.7 max.
K 3.819 97 min.
L 2.087 53 max.
M 0.906 23 max.
N 0.512 13 max.
P 3.189 81 max.
Q 2.842 72.2 max.
R 1.4024-0.039 35.64+1.0
S 1.968 50 max.
i 0.650--0.059 16.54+1.5
U 0.433 1 max.
\' 0.906 23 max.
AA 0.169--0.006 4.30-4-0.15
BB 0.236--0.004 6.0-+0.1
CcC 0.524--0.008 13.340.2
DD 0.665--0.008 16.94-0.2
EE 0.807 20.5 max.
FF 0.022-4-0.018 0.554+0.45
GG 0.492 12.5 min.
HH 0.591 15 min.
1 0.079 2.0 min.
KK 0.591--0.008 15.0+-0.2

()
[Mullard]
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jP35'30 MAGNETRON

Outlet via waveguide WG 22

to take flange choke coupling
inter-services type 2830018
with ring nut type 2830020.
Locating ring type Z830017
and plain flange type Z8300I9
form an integral part of the tube

Vi

—=y—
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P ! |
g = [4
i
.
J&is. J Gf_"':
22 11 (Y
4 holes, 6mm k,h/ %gl j FF
metric thread h [
= CC .‘H
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~—EE—»|
a
b ]
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MAGNETRON jP35'30

60 JP35-30 - 8872
| i I
Pulse duration =0-3us
Duty cycle = 0-0002 |
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ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT
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jP35'30 MAGNETRON

B874

Pin(W)

50

40

JP35-30
30

20

10

L < o
N (o} O

V)

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER
MEAN INPUT POWER = MEAN INPUT CURRENT x 12,500
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TUNABLE MAGNETRON  |pG8.0| JPGS-01B
Power output: 19w v enete 1 DT80 JPT8-01B

Construction: Packaged, forced-air cooled.

The only difference between the JPG8-01 and the JPT8-01 is in the mechanical
tuning arrangement (see appropriate outline drawing). The suffix ‘B’ indicates
a frequency variant of the basic type.

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Frequency Min Max.
Tunable over the range
JPG8-01 JPT8-O1 86 to 915 Ge/s
JPG8-01B JPT8-01B 80 to 86 Gc/s
Operating voltage (I = 50mA) 0.9 ) kV
R.F. power output (I = 50mA) 5.0 — W
Frequency pulling factor — 20 Mc/s
Frequency pushing factor — 1.0 Mc/s per mA
Frequency temperature coefficient — -0.5 Mc/s per °C
CATHODE
Indirectly heated
Vh 6.3 \"
In 12 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

For mean input powers greater than 20 watts it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power-heater voltage rating chart on page C1.

TYPICAL OPERATION
JPG8-01B JPG8-01
JPT8-01B JPT8-01

Frequency 8.3 8.9 Gefs
Heater voltage (running) 4.5 4.5 \%
Operating voltage 0.96 0.96 kV<—
Operating current 50 50 mA
Input power 48 48 W<—
R.F. power output 11.8 11.8 W<
Frequency pulling (v.s.w.r. = 1.5) 15 15 Mc/s
(i
[Mullard |
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}: ?88-3: ]jl;gg:g:g TUNABLE MAGNETRON

OPERATING NOTE

A limiting resistor of 1kQ should be inserted in series with the magnetron.

COOLING

It is necessary to direct a flow of cooling air between the radiator fins in
order to keep the temperature below the permitted maximum.

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Operating current
(unmodulated c.w.) 20 60 mA
Peak operating current
(modulated c.w.) — 100 mA
Operating voltage 0.85 115 kv
Mean input power — 60 w
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 140 °C
MOUNTING POSITION Any
MECHANICAL CHARACTERISTICS
Min. Max.
Number of turns to cover the tuning range 4 8
Tuning torque
IPG8-01, JPG8-01B 16 oz in
JPT8-01, IPT8-01B 32 ozin
Tuning backlash 5 Mc/s

There is no limit to the number of tuning sweeps which may be carried
out within the stated frequency range.

The JPG8-01 and JPG8-01B are intended for motor tuning.

PHYSICAL DATA

. 1b 8oz
Weight of magnetron 680 g

; . 2lb 8oz
Weight of magnet t

ight of magnetron in carton 113 kg

50x7.0x7.5 in

Dimensions of storage carton 127 % 178 x 190 s
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JPG8-01 JPG8-0IB
TUNABLE MAGNETRON JPT8-01 |PT8-0IB

OUTLINE DRAWING OF JPG8-01 AND JPG8-01B

Anode temperature ———— K——»]
| measuring point | |

5 - @}
_@\ ek

»
e Faal
=

|
] N

NN
Y

L—— € = e D J
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ANODE CONNECTION TERMINATED AT THE BASE PLATE
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[Mullard]
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}:'?88:(? |I 1;?-3:8: g TUNABLE MAGNETRON

DIMENSIONS OF JPG8-01 AND JPG8-01B

Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
@ 1.97 50 max.
D 239 86 max.
E 0.965+ 0.040 24.5+1.0
F 2.24 57 max.
G 1.223+0.075 31+2
H 5.12+0.20 130+5
J 2.463+0.071 62.5+2.0
K 2.384+0.10 60.5+2.5
L 0.098+0.039 2.5+1.0
M 0.374+0.020 9.5+0.5
N 0.247 +0.001 6.275+0.025

DIMENSIONS OF JPT8-01 AND JPT8-01B

Inches Millimetres

A 2.56 65 max.
B 1.26 32 max.
(e 1.97 50 max.
D 2.39 86 max.
E 0.965+0.040 24.5+1.0

F 2.24 57 max.
G 1.223+0.075 31+2

H 5.12+0.20 130+5

(o)
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TUNABLE MAGNETRON lPGs-OI jPG8-0|B
JPT8-01 JPT8-01B

OUTLINE DRAWING OF JPT8-01 AND JPT8-01B
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ANODE CONNECTION TERMINATED AT THE BASE PLATE
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TUNABLE MAGNETRON

JPG8-01 JPG8-01B
JPT8-01 |PT8-01B
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JPG8-01 JPG8-01B
JPT8-01 JPT8-01B

TUNABLE MAGNETRON

6739
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MAGNETRON IPG8"0 I E
PRELIMINARY DATA lPG9'0 l B

QUICK REFERENCE DATA

Mechanically and electronically tunable c.w. magnetrons

Frequency JPG8-01E 8.62 Gcfs
JPG9-01B 9.3 Gels

Power output 18 w

Construction Packaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Mechanically tunable over the range
JPG8-01E 849 to 876 Ge/s
JPG9-01B 9.04 to 9.51 Ge/s
Operating voltage (I = 60mA) 910 1090 \
R.F. power output (I = 60mA) 11 — w
R.F. power output (I = 30mA) 5.0 — wW
Electronic tuning rate
(over current range 30mA-90mA) 0.25 1.5 Mc/s per mA
Electronic tuning
(over current range 30mA-90mA) 25 - Mc/s
Frequency temperature coefficient — -1.0 Mc/s per °C
Input capacitance — 12 pF
CATHODE Indirectly heated
Vi 6.3 v
In 1.2 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

TYPICAL OPERATION

Frequency Midband
Heater voltage 6.3 '
Mean operating current 60 mA
Operating voltage 1.05 kV
Mean input power 63 W
Mean R.F. power output 18 w
Electronic tuning (over current range 30mA to 90mA) 32 Mc/s
(A—
[Mullard |
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jPGs-o I E MAGNETRON
JPG9-01B

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Mean operating current 30 60 mA
Modulated current excursion 30 95 mA
Mean input power —_ 66 W
Load mismatch (v.s.w.r.) — 1.2
Temperature of anode block — 140 2C

MECHANICAL CHARACTERISTICS

Tuning torque 16 oz in
Tuning backlash 5.0 Mc/s

The valve may be used with a pressurised system. At 30Ib/in? the leakage
rate will not exceed 0.00041b/hr.

MOUNTING POSITION Any
PHYSICAL DATA
; 11b 10 oz
Weight of t
eight of magnetron 733 g o 2
Weight of magnetron in carton 1.19 :;
Dimensions of storage carton 12;'0i 17;‘0: 193'5 m::
DIMENSIONS
Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
(& 1.97 50 max.
D 2.39 86 max.
E 0.531+0.020 13.5+05
F 1.77 45 max.
G 1.220+0.079 31+£2.0
J 0+ 0.079 0+2.0
K 2.382+0.098 60.5+2.5
L 1.555+0.020 39.5+0.5
M 0.374+0.020 9.5+0.5
N 0.247 +0.001 6.275+0.025
Q 0.640 16.26
R 0.610 15.49
(-
[Mullard]
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MAGNETRON ]P G8-02B
PRELIMINARY DATA jPG9-OZB

QUICK REFERENCE DATA

Tunable pulsed magnetrons intended for motor-driven tuning assemblies.

Frequency JPG8-02B 875 Gc/s
JPG9-02B 924 Gc/s

Power output 30 w

Construction Packaged

Unless otherwise shown data is applicable to both types

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Frequency Min. Max.
Tunable over the range JPG8-02B 8.51 to 9.00 Ge/s
JPG9-028 9.00to 9.48 Ge/s
Pulse voltage (Ipuise = 150mA) 0.96 1.15 kV
R.F. pulse power output (lpuise = 150mA) 25 —_ w
Frequency pulling (v.s.w.r. = 1.5 — 25 Mc/s
Frequency pushing factor (lpuise = 150mA) — 0.2 Mc/s per mA
Frequency temperature coefficient — -1.0 Mc/s per °C
Input capacitance — 12 pF
CATHODE
Indirectly heated
Vi 6.3 v
In 12 A

Heating time. At ambient temperatures above 0°C the cathode must
be heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

TYPICAL OPERATION

Frequency mid band

Heater voltage (running) 6.3 v
Pulse duration 0.5 us
Pulse repetition frequency 1000 p/s
Duty cycle 0.0005

Pulse current 150 mA
Pulse voltage 1.05 kY
Pulse input power 158 w
R.F. pulse output power 30 w
Mean input current 75 uA
Mean input power 79 mW
Mean r.f. output power 15 mW
Frequency pulling (v.s.w.r. = 1.5) 18 Mc/s
Rate of rise of pulse voltage 5.0 kV/us

()
[Mullard]
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JPGS-02B

MAGNETRON
JPG9-02B
ABSOLUTE MAXIMUM RATINGS
Min. Max
Pulse current 120 160 mA
Pulse duration — 5.0 us
Duty cycle — 0.05
Mean input power — 6.0 w
Rate of rise of voltage pulse — 6.0 kV/us
Load mismatch (v.s.w.r.) o 15
Temperature of anode block - 140 b &
MECHANICAL CHARACTERISTICS
Min Max
Tuning torque 32 oz in
Tuning backlash 5.0 Mc/s

There is no limit to the number of tuning sweeps which may be carried
out within the stated frequency range.

The valve may be used with pressurised systems. At 30Ib/in? the leakage

rate will not exceed 0.0004lb/hr.

MOUNTING POSITION

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Dimensions of storage carton

Any

1lb

730

2ib
1.19

50x 7.0x 7.5
127 x178 x190

max.

max.
max.

max.

100z

100z

in
mm

DIMENSIONS
inches Millimetres
A 2.56 65
B 1.26 32
C 1.97 50
D 2.39 86
E 0.964+0.012 24.5+0.3
F 2.24 57
G 1.240+ 0.059 31.5+1.5
(—)
[Mullard |
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MAGNETRON
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MAGNETRON ]PG8-OZB
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TUNABLE MAGNETRON jPG9 OI

Frequency: ‘X’ band, mechanically tunable.

Power output: 10W, c.w.
Construction: Packaged, forced-air cooled. j PT9 - 0 I

The only difference between the JPG9-01 and the JPT9-01 is in the mechanical
tuning arrangement (see appropriate outline drawing)

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Frequency Min. Max.
Tunable over the range 9.15 to 9.6 Ge/s
Operating voltage (I = 50mA) 09 to 11 kV
R.F. power output (I = 50mA) 5.0 — w
Frequency pulling factor (v.s.w.r. = 1.5) — 20 Mc/s
Frequency pushing factor — 1.0 Mc/s per mA
Frequency temperature coefficient — -0.5 Mc/s per °C
CATHODE
Indirectly heated
Vll 6.3 \'%
||, 12 A(—

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.
For mean input powers greater than 20 watts it is necessary to reduce
the heater voltage immediately after application of h.t. in accordance
with the input power-heater voltage rating chart on page C3.

TYPICAL OPERATION

Frequency 9.2 9.4 9.55 Gg/s
Heater voltage (running) 4.5 4.5 4.5 Vv
Operating voltage 920 930 930 \
Operating current 50 50 50 mA
Input power 46 46 46 w
R.F. power output 10.5 10.5 9.8 \%4
Frequency pulling (v.s.w.r. = 1.5) 19 16 14 Mc/s

OPERATING NOTE
A limiting resistor of 1k(2 should be inserted in series with the magnetron.

COOLING

It is necessary to direct a flow of cooling air of at least 5 cu. ft. per minute
between the radiator fins in order to keep the temperature below the
permitted maximum.

APRIL 1962 \v// Page D1



JPG9-01
JPT9-01

TUNABLE MAGNETRON

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Operating current
(unmodulated c.w.) 20 60 mA
Peak operating current
(modulated c.w.) — 100 mA
Operating voltage
(modulated c.w.) 0.85 115 kV
Mean input power — 60 W
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 140 °G
MECHANICAL CHARACTERISTICS Min. Mz,
Number of turns to cover the tuning range 4 8
Tuning torque
JPG9-01 — 16 oz in
JPT9-01 — 32 ozin
Tuning backlash — 5 Mc/s

There is no limit to the number of tuning sweeps which may be carried out

within the stated frequency range.

The JPG9-01 is intended for motor tuning.

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

DIMENSIONS OF JPT9-01

S 1lb 8oz
680 g
f 2Ib 8oz
1 113 kg

50 % 7.0:% Z:5 in
L 127 x178x190 mm

Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
(& 1.97 50 max.
D 2.39 86 max.
E 0.965+0.040 24.5+1.0
F 2.24 57 max.
G 1.223+0.075 31+2
H 512 +0.20 130+5

()
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TUNABLE MAGNETRON ] PG9'0 I
JPT9-01

OUTLINE DRAWING OF JPT9-01
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jPG9-0 I TUNABLE MAGNETRON
JPT9-01

DIMENSIONS OF JPG9-01 <

Inches Millimetres
A 2.56 65
B 1.26 32
€ 1.97 50
D 2.39 86
E 0.965+0.040 24.5+1.0
F 2.24 57
G 1.223+0.075 3142
H 5.12+0.20 130+5
J 2.463+0.071 62.5+2.0
K 2.38+0.10 60.5+2.5
L 0.098-+0.039 2.5+1.0
M 0.374+0.020 9.5+0.5
N 0.247 +0.001 6.275+0.025

(@
[Mullard]
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TUNABLE MAGNETRON lPG9'0 i
JPT9-01

OUTLINE DRAWING OF JPG9-01
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TUNABLE MAGNETRON lPG9'0 I
JPT9-01
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]PG9-0 I TUNABLE MAGNETRON
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TUNABLE MAGNETRON j PG9-0 l
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TUNABLE MAGNETRON JPG9'02

Frequency: ‘X’ band, mechanically tunable.

Power output: 25W, pulsed.
Construction: Packaged. j PT9 - 02

The only difference between the JPG9-02 and the JPT9-02 is in the mechanical
tuning arrangement (see appropriate outline drawing)

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Tunable over the range 915 to 9.6 Gc/s
Pulse voltage (Ipuise = 120mA) 0.95 1.5 kV
R.F. pulse power output (Ipuise = 120mA) 18 — W
Frequency pulling factor (v.s.w.r. = 1.5) — 20 Mc/s
Frequency pushing factor (lpuise = 140mA) — 0.2 Mc/s per mA<—
Frequency temperature coefficient — -0.5 Mc/s per °C
Input capacitance — 12 pF
CATHODE
Indirectly heated
Vh 6.3 \'

Heating time At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

TYPICAL OPERATION

Frequency 9.2 9.4 9.55 Gg¢Js
Heater voltage (running) 6.3 6.3 6.3 \
Pulse duration 0.5 0.5 0.5 us
Pulse repetition frequency 1000 1000 1000 p/s
Duty cycle 0.0005 0.0005 0.0005

Pulse current 120 120 120 mA
Pulse voltage 0.97 1.0 1.0 kV<—
Pulse input power 120 120 120 w
R.F. pulse output power 22 25 24 4
Mean input current 60 60 60 uA
Mean input power 60 60 60 mW
Mean r.f. output power 11 12.5 12 mW
Frequency pulling (v.s.w.r. — 1.5) 19 16 14 Mc/s
Rate of rise of pulse voltage 5.0 5.0 5.0 kV/us<—

()
[Mullard |
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.'PG9'02 TUNABLE MAGNETRON
JPT9-02

ABSOLUTE MAXIMUM RATINGS Min. Max.
Pulse current 50 150 mA<—
Pulse voltage 0.9 115 kv
Pulse duration — 5.0 us
Duty cycle — 0.05
Mean input power - 6.0 W
Rate of rise of voltage pulse — 6.0 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 140 °C
MECHANICAL CHARACTERISTICS Min. Max. <
Number of turns to cover the tuning range 4 8
Tuning torque  JPG9-02 — 16 oz in
JPT9-02 — 32 ozin
Tuning backlash — 5.0 Mc/s

There is no limit to the number of tuning sweeps which may be carried
out within the stated frequency range .

The JPG9-02 is intended for motor tuning.

PHYSICAL DATA

; J 11b 8oz
Weight of magnetron . 680 g
: ; J 2Ib 8oz
Weight of magnetron in carton 1 113 kg
; ; I 50 7.0 7.5 in
Dimensions of storage carton L 127178190 i

DIMENSIONS OF JPT9-02 <

Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
(o 1.97 50 max.
D 2.39 86 max.
E 0.965+0.040 24.54+1.0
F 2.24 57 max.
G 1.223+0.075 31 +2
H 512 +0.20 130 +5

(@)
[Mullard |
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TUNABLE MAGNETRON ] PG9'02
JPT9-02

OUTLINE DRAWING OF JPT9-02
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JPG9-02
JPT9-02

TUNABLE MAGNETRON

DIMENSIONS OF JPG9-02
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TUNABLE MAGNETRON

JPG9-02
JPT9-02

OUTLINE DRAWING OF JPG9-02
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TUNABLE MAGNETRON jPG9'02
JPT9-02
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jPG9'02 TUNABLE MAGNETRON
JPT9-02
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MAGNETRON j PG9'02C

PRELIMINARY DATA

QUICK REFERENCE DATA

Mechanically tunable pulsed magnetron

Frequency 9.4 Gcls
Pulsed power output 25 W

Construction Packaged, low stray radiation,
suitable for motor tuning.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.

CHARACTERISTICS
Min. Max.
Frequency
Tunable over the range, 945" to: "9.55 Ge/s
Pulse voltage (Ipuise = 140mA) 0.95 .15 kV
R.F. pulse power output
(Ipuise = 140mA) 18 — w
Frequency pulling factor (v.s.w.r. = 1.5)  — 20 Mc/s
Frequency pushing factor (lpuise = 140mA) — 0.2 Mc/s per mA
Frequency temperature coefficient — -1.0 Mc/s per °C
Input capacitance — 12 pF
Peak r.f. leakage power — 2.5 uW
CATHODE
Indirectly heated
V)l 6.3 "
lh 1:2 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.
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jPG9-02C MAGNETRON

TYPICAL OPERATION

f 9.4
Heater voltage 6.3
Pulse duration 0.5
Pulse repetition frequency 1000
Duty cycle 0.0005
Pulse current 140
Pulse voltage 1.02
Pulse input power 143
R.F. pulse output power 25
Mean input current 70
Mean input power V4|
Mean r.f. output power 12.5
Frequency pulling (v.s.w.r. = 1.5) 16
Rate of rise of pulse voltage 5.0

ABSOLUTE MAXIMUM RATINGS

Min. Max
Pulse current 100 150
Pulse duration — 5.0
Duty cycle - 0.05
Mean input power — 6.0
Rate of rise of voltage pulse — 6.0
Load mismatch (v.s.w.r.) — 155
Temperature of anode block — 140

MECHANICAL CHARACTERISTICS

Min Max

Number of turns of drive shaft
to cover the tuning range 10 20

Tuning torque — 16
Tuning backlash - 5.0

Ge/s
\'

us
P/s

mA
kv
wA
mW

Mc/s
kV/us

mA

kV/us
e

oz in
Mc/s

There is no limit to the number of tuning sweeps which may be carried

out within the stated frequency range.

MOUNTING POSITION Any

PHYSICAL DATA

2 11b 10 oz
Weight of magnetron 730 g
. : 21b 10 oz
Weight of magnetron in carton { 1.19 kg
: . [ 500 2.0 7.5 in
Dimensions of storage carton 1127 x178° x 190 Pt
(I
Mullard
Page D2
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MAGNETRON j PG 9'02c
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take choke coupling
joint-services type
5985-99-0830003
. — ﬂe!irmcz plane A .
N E =t
T B
i L] S
Red lead—heater terminal
Blue lead—common heater-
cathode terminal
hk h
-— K -
[EXED))
ANODE CONNECTION TERMINATED AT THE BASE PLATE
DIMENSIONS
Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
@ 5.51+0.16 104+ 4.0
D 2.39 86 max.
E 0.96 +0.04 24.5+1.0
F 2.24 57 max.
G 1.220+0.079 31+2.0
H 5.12+0.20 130+5.0
J 2.20+0.04 56+1.0
K 2.382+0.098 60.5+2.5
5 2.283+0.079 58+2.0
M 0.374+0.02 9.5+0.5
N 0.247 + 0.001 6.275+0.025
P 0.315 8.0 max.
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MAGNETRON j PG9'02C
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PLOTTED AGAINST ANODE CURRENT
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MAGNETRON

JPT9-01K

Frequency

QUICK REFERENCE DATA

Packaged magnetron with push-rod tuning mechanism for rapid
frequency sweeping.

9.32t0 9.5 GHz
Power output (pulsed)

15 w

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output

Duty factor

Pulse duration

Pulse repetition frequency

Heater voltage (running)

Pulse current

Pulse voltage

Pulse input power

Rate of rise of voltage pulse

Mean r.f. output power

Frequency pulling (v.s.w.r.=1.5)

Swept over the range

CATHODE

Indirectly heated

Vh

fh

15 w
0.11
45 us
2500 pP.p.S.
6.3 v
100 mA
1.0 kv
100 w
5.0 kV/us
1.65 w
16 MHz

9.32t0 9.50 GHz

6.3 v
1.2 A

Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

MARCH 1968
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CHARACTERISTICS
Min. Typ. Max.

Frequency tunable over the range 9.32 - 9.50 GHz
Pulse voltage (I =100mA) 0.9 - 1.3 kv
pulse

R.F. pulse power output (Ipulse= 100mA) 12 - - w
Frequency pulling (v.s.w.r.=1.5) - - 20 MHz
Frequency temperature coefficient - - -0.5 MHz
per degC

Input capacitance - - 12 pF
Frequency pushing (Ipulse=100mA) - 0.8 - MHz
per A

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min Max
Pulse current 60 140 mA
Pulse duration - 50 us
Duty factor - 0.25
Mean input power - 60 w
Rate of rise of voltage pulse - 10 kV/us
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 120 0C
MECHANICAL CHARACTERISTICS

Min. Max.
Movement of push rod
to cover tuning range 0.127 0.254 mm

0.005 0.01 in

The tuning mechanism is designed for cam operation and may require
6.35kg (141b) thrust for operation.

Thereis no limit to the number of tuning sweeps which may be carried out
within the stated frequency range,

MOUNTING POSITION Any

PHYSICAL DATA

kg 1b
Weight of magnetron 0.74 1.63
Weight of magnetron in carton 1.19 2.63

mm in
Dimensions of storage carton 127 X 178 X 190 5.0X7.0X7.5

MARCH 1968 2 JPT9-01K Page D2



MAGNETRON JPT9-01K

OUTLINE DRAWING

m=15 {=—50mox 58042

x
412401 _% i Is ; 67
= f J_ max
\o:s‘ g 4 *3
- | | - '
| - Reference
: _ plane ‘B’ '%g
X.
ZOHOE =) 0
920 > 4 holes 4BA ‘
! min, depth 40
Reference Output via waveguide WG 16
Anode temperature plane C—o
measuring point.
13-5
>gpigp— +0-5 ”
! B~ ‘0\( a5
35 ] Y ek
mox__ D)
dia. w4
l =
T Reference
plane A’

Lead length 150min,
Heater = Red lead.
714 tg-:ie Heater cathode =Blue lead.

Recess depth, 4-76 dia,,
(0188°) spherical end.

All dimensions in mm,
Conversion table overleaf. hyk h
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Millimetres
2.3
+
7.14 _00_ 38
13.5 0.5
32 +3.0
32 1.0
32
35
41.2 0.1
45
50
67
79 +£0.5
19 +1.5
150

DIMENSION CONVERSION TABLE

MARCH 1968

A

DR W N HE O e e o

Inches

.090

+0

281"

.531+0.
.259 £ 0.
.259 £ 0.
.259
L3177
.622 £ 0.
4 §
.968
.637
.110 £ 0.
.370 £ 0.

015
019
118
039

003

019
059

min

JPT9-01K Page D4



MAGNETRON PT9 60
Frequency: ‘X’ band, tunable. j -

Power output: 60kW, pulsed.
Construction: Packaged, forced-air cooled.

P
This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede
this section of the handbook.
CHARACTERISTICS Min. Max. <«
Frequency: Tunable over the range 85 to 9.6 Ge/s
Pulse voltage (l,uise = 14A) 13 15.5 kV
R.F. pulse power output (Iu15c = 14A) 50 — kW
Frequency pulling factor (v.s.w.r. = 1.5) - 18 Mc/s
~ Frequency temperature coefficient — -0.25 Mc/s per °C
Input capacitance — 6.0 pF
L]
CATHODE
Indirectly heated
Vn 6.3 \%
Iy 1.0 A<
Heating time. The cathode must be heated for at least 2 minutes before
the application of h.t. The heater voltage must be reduced immediately
after the application of h.t. in accordance with the input-power/heater-
voltage rating chart on page C4.
A TYPICAL OPERATION <~
Frequency 9.0 9.0 9.0 Gc/s
Heater voltage (running) 4.8 0 0 \
Pulse duration 0.1 1.0 34 us
Pulse repetition frequency 3333 1000 324 p/s
Duty cycle 0.00033  0.001 0.0011
Pulse current 14 14 14 A
Pulse voltage 13.5 13.5 13.5 kV
Pulse input power 190 190 190 kW
R.F. pulse output power 60 60 60 kW
Mean input current 4.7 14 154 mA
Mean input power 63 190 210 4
Mean r.f. output power 20 60 65 W
A Frequency pulling (v.s.w.r. = 1.5) 10 10 10 Mc/s
(C )
[Mullard]|
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JPT9-60

MAGNETRON

OPERATING NOTES

The valve is provided with four magnetic shunts. (See outline drawings,
pages D3 and D4.) From examination of the performance charts the number
required for a particular application may be determined. To remove shunts
which are not required, grip the tabs firmly with suitable pliers and pull

away from the valve.

COOLING

A flow of cooling air must be directed between the radiator fins, and on to
cathode and heater seals, in order to keep the temperature below the

permitted maximum.

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse voltage

Pulse duration

Duty cycle

Mean input power

Voltage pulse rise time
0.1us < tp < 1.0us

tp = 3.6us
Load mismatch (v.s.w.r.)
Temperature of anode block

Pressurisation of waveguide output system

Pressurisation of input system

MOUNTING POSITION

MECHANICAL CHARACTERISTICS

Number of turns of worm shaft to cover
the tuning range
Tuning torque

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Dimensions of storage carton

()

Min Max.
— 15.5 A
— 16.0 kV
— 3.6 us
— 0.0012
— 230 w
— 0.08 us
—_ 0.12 us
— 1.5
-50 150 °C
- J 43 Ib/in2
2200 torr
11 — Ib/in2
. 550 — torr
Any
Min. Max.
— 110
10 40 oz/in
[ 438 Ib
1 2.2 kg
[13.9 Ib
1 6.3 kg
12.5% 13%x 13 in

318 x330x 330 mm

[Mullard]
A

MAY 1962
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MAGNETRON

JPT9-60

1508 max

937max

Prat

57:Imax

e

L

72:5+05

782 max

5 S

Four magnetic shunts

Four holes 49+0-07 ——

9663

183 714+05

|
i

i
|
I

t

|
—d4
|

3-8max

The figure appearing here
Indicates the number

of revolutions completed
by the tuning mechanism.

-
)

35-6max
62-3max

34-imax_

L 50+0-38
[

I
I50-8mo_x

All dimensions in mrm

(C )
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PT9'60 MAGNETRON

99-2max

44-45+0-18

Four magnetic
shunts ! I Centre line of
o / waveguide opening
i S
i o o
1 = 3
3 8
| H
| Ly
| ) (o}
-—d ™
= EEEN T,
Outlet to waveguide
WGI5
©
H
0
0
~
v >
- S’ ‘C'indicates that the adjacent
66:67+0:13 jack is the common cathode
connection.
82-5+07 =

Banana pin jack
4-35+015 dia
Length=11

Beedl All dimensions in mm
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JPT9-60

MAGNETRON
5 .a21t0°10
608 ’ 44 63_0
| 37.5+0-2
I =0
U 0
oo%- —__¥o0
+ I & RSl = ol
ol N e
& \ <
}IS"
o 4
(e]®)
+] Q
o\ |
Flange coupling

Magnetron output
waveguide

Flange coupling
/

Magnetron output
/ waveguide

mor
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SR

22

All dimensions in mm
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MAGNETRON j PT9'60

Anode pulse ]I ]I JPTS - 60 ILI 9647
voltage (kV) I O O O O
=85 Gce/s
tp=10 us
Duty cycle =0-001
Matched load
| I8
| 1 0 I
) [ )
——RF pulse output power
I -———Eftticiency -
Magnetic field 70kW
£ .
N
.
N
13 #
v BOKW
°
L
o
1 4
No.of | O v
12 shurits T s 7
I N[ Of [TT1]
it
I ;
y A i 7
; i > 50kW
o 7|
I 7 4
X
2 ;
T . FA0KW
]
10 1
I Pid
3 F 7 30kW
23
|
di
20kwW
9 214
8
(o] S5 10 15 20 25
Anode pulse current (A)

PERFORMANCE CHART (f = 8.5G¢/s)

Page Ci
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j PT9'60 MAGNETRON

Anode pulse } % JPTQ - 60 H 9648|
voltage (kV) LTI LT T T
f =90 Ge/s
tp=1-Ous
Duty cycle = 0-00I
Matched load =
[
IEBEEE
3
—RF pulse output power 80kW
-= Efficiency
I4 -—Magnetic field L N I
n
f TOKW
& N\ Z y
=4
i 3
13 = N, L
No. of L
shunts ) b y
\ 1 60kW
o o T
- ’50 N 0
4N
12 n AN
o’} y
2 o 50kW
A N %
4 7]
I 2 ;
3 W 40kW -
S 4 A
\ rq"
3
10 30kW
<2
20kwW L1
4
9
8
0 5 10 15 20 28
Anode pulse current (A)

PERFORMANCE CHART (f = 9.0Gc/s)
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MAGNETRON j PT9'60

1T EE 964
Afiode puse T :
voltage (kV)
g f =9.6Ge/s
tp=1-0us 4
Duty cycle=0-001 >
Matched load ™ 70kW
e A
RF pulse output power ' FEEER
— Efficiency 60kwW
—-— Magnetic field T A
-,16 \e 71 ’/
4 S0kW
13
No. of | O N .’
shunts °\
\ s
> r
I s
A 1 H A0KkW
12 Ay i
P al
| -
o
2 <8 e T
4 P |
2 } N 300w
Il T 7
% 5 I I
3 R I -+
o 1
“ 20kwW i
L T I
10 4 b+ I0kW -
I
EEE
I
T
9 il T
I i
] et
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8 . ma
1 JUI]
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Anode pulse current (A) N

PERFORMANCE CHART (f = 9.6Gc/s)
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MAGNETRON

JPT9-60
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MAGNETRON YJ1010

QUICK REFERENCE DATA

or airborne installations.

Servo-tunable 'X'band pulsed magnetron, suitable for use in naviga-
tional search and fine control radar systems, in either ground based

Frequency 8.5t0 9.6 GHz
Power output (pulsed) 225
Construction packaged

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power

output 200 200 225 225 kW
Duty factor 0.00026 0.0007 0.001 0.001
Pulse duration 0.13 0.34 0.6 1.0 us
Pulse repetition
frequency 2000 2080 1670 1000 PsP.S.
Heater voltage
(running) 9.1 3.0 0 0 A%
Pulse current 24 24 27.5 27.5 A
Pulse voltage 21 21 21.5 21.5 kv
Pulse input power 500 500 590 590 kW
Rate of rise of
voltage pulse 200 200 200 200 kV/us
Mean input current 6.2 16.8 27.5 27.5 mA
Mean input power 130 350 590 590 w
Mean r.f. output
power 52 140 225 225 w
Frequency pulling
(V.s.w.r.=1.5) 11 11 10 10 MHz
(S
[Mullard |
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CHARACTERISTICS

Frequency. Tunable over the range

=27.5.
Pulse voltage (Ipulse 27.5A)
R. F. pulse power output (Ipulse =27.5A)

Frequency pulling (v.s.w.r. =1.5)

Input capacitance

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse (tpSI. 5us)
t >1.5us
(p us)

Load mismatch (v.s.w.r.)

CATHODE

Indirectly heated

Yh

T

Ih (surge)max.

Ty (cold)

Minimum warm up time

Min.
8.5
20
200

70
70

Max
9.6 GHz

23 kV
- kW

13.5 MHz

13 pF

Max.

30 A
2.75 us
0. 0011

630 w

225 kV/us

200 kV/us
1.5

13.75£10% V
3.1 0.2 A

12 A
0.53 Q
2.5 min

Heatingtime. At ambient temperatures above 0°Cthe cathode must be heated
for atleast 2. 5 minutes before the application of h.t. Below this temperature

the heating time must be increased to at least 4 minutes.

For mean input powers greater than 0 watts, it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with

the input power - heater voltage rating chart on page C1.

DECEMBER 1967
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MAGNETRON YJ1010

MOUNTING POSITION Any

PRESSURISING

See operating notes

PHYSICAL DATA

Weight of magnetron 5.9kg 131b
COOLING

Temperatures

Anode block max. 150 %6

Cathode and heater seals max. 165 oC

An adequate air flow should be forced through the cooling ducts on the
magnetron to keep the anode block temperature below 150°C under any con-
dition of operation. The heater-cathode terminal should also be sufficiently
cooled to keep its temperature below 165°C.

OPERATING NOTES

Input pressurization min. 0.821|(g/cm2 (11. 61b/in2) absolute.

Output pressurization max. 3.2kg/cm2 (451b/in2) absolute

The output assembly must always be pressurized. When the magnetron is
notworking into a matched load, the pressure on the window must be higher
than 1.0kg/cm2 (14.21b/in2) absolute.

TUNING MECHANISM

The frequency of the magnetron decreases with clockwise rotation of the
tuner drive shaft, as viewed directly towards the waveguide flange. (See
page D4.)

A digital indicator provides a visual indication of the magnetron frequency.
A number of frequencies and the corresponding indicator settings are indi-
cated on the wall of the tuner box.

Axial stress on the tuner mechanism should be avoided. The tuner shaft
should therefore be driven by a flexible coupling. The torque on the shaft
must never exceed 13.8kg cm (1.0ft 1b). Adjustment of the tuning mec-
hanism beyond the stated frequency limits must not be attempted. The
starting torque required to operate the tuner shaft is max. 1.5kg cm
(0.108ft 1b). The tuner drive should be capable of supplying 2.3kg cm
(0.166ft 1b).
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OUTLINE DRAWING OF YJ1010

A Reference point | Heater/
for heater/ =~ cathode
~—B cathode temp- terminal
e Inlet  ¢rature
airduct  measurement See
. A‘ . iﬁ 3 | dcthul
F
T T © =t J
el -
i i Ref. Reference point
l——‘ “plane B for anode P
= temperature
See detail A o g .4 Holes measurment

G dia  “oytlet

Ref. | airduct
plane C Mounting
flange and
L anode "
Ref. plane A terminal A
V]
O
M I o{} ! T
l s
il
Tuner N Outlet via waveguide
drive WG 15 to take bolted
shaft T P == |flange choke coupling
e—Q Joint Services type )
(clockwise rotation 5985-99-083-0033  gepth 6:35mm(0-25in)
Increases frequency) Detail B
a

k,h h
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o

MAGNETRON

DIMENSIONS

A

g;; HXS<adHooOoWZzZ2CrRYZDQOHEBUOOW

AK

AL
AM
AN
AP

mm
195.25

95.94 +1.19
88.09

98.42

76.20 £ 0,25
63.5 +£0.25

7.14 £0.12

23.01 £0.79
58.40

73.02

38.10
109.52 £ 2,39

4.77 £ 0,025
31.75 £ 1.57
101.6

68.5 =1.57
139.7

86.50

42,06 +£1,19
96.52

83.82

7.92 £1,57

15.88 £ 0.79

46.48
37.44 £0.10
12.62
46.48
34.34 £0.10
28.50
13.11
3.96
+0.20
21.08 ~0.12
+0.12
13.72 20.20
6.35 +0.38
4.29 £0,12
3,17 0,26
19.05

Inches
7.687
3.777 £0.047
3.468
3.875
3.000 £ 0.010
2.500 £0,010
0.281 £ 0.005
0.906 +0.031
2.300
2.8175
1.500
4,312 £ 0,094
0.188 +0.001
1.250 £ 0.062
4,000
2.687 +0.062
5.500
3.406
1.656 0,047
3.800
3.300
0.312 £ 0.062
0.625 £ 0,031

1.830
1.474 £ 0.004
0.497
1.830
1.352 = 0.004
1.122
0.516
0.156
+0.008
0.830 -0.005
+0.005
-0.008
0.250 £ 0,015
0.169 £ 0,005
0.125 £ 0.010
0.750

0.540

YJ1010

max.

max.
max.

max.
max.

min.
max.

min.

Millimetre dimensions derived from original inch dimensions
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MAGNETRON

Y}1020

~
DEVELOPMENT SAMPLE DATA
QUICK REFERENCE DATA
Air-cooled magnetron designed for the marine navigational radar band.
Frequency 32,6 Ge/s
Power output (pulsed) 40 kW
P Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
MICROWAVE DEVICES.
CHARACTERISTICS
Min. Max
Frequency
Fixed within the band 31.8 33.4 Ge/s
Pulse voltage (I pulse =12.5A) 11.5 13,5 kv
R.F. pulse power output (I pulse =12,5A) 30 - kw
Frequency pulling (v.s.w.r. =1.5) - 50 Mc/s
Frequency temperature coefficient - -1.0 Mco/s
per C
Position of phase of sink from face
of mou ting plate out of valve 0.25 0.4 Ag
—~ Input capacitance 6.0 pF
Frequency pushing - 4.0 Mc/s
per A
TYPICAL OPERATION
R. F. pulse power output 40 40 30 kW
Duty factor 0. 0002 0. 0002 0. 0001
Pulse duration 0.3 0.1 0. 02 us
Pulse repetition frequency 670 2000 5000 p.p.S.
Heater voltage (running) 4.0 4.0 5.0 v
Pulse current 12.5 12.5 7.5 A
Pulse voltage 11.7 11.7 T kv
Pulse input power 146 146 83 kw
Rate of rise of voltage pulse 250 250 600 kV/us
* Mean input current 2.5 2.5 1.55 mA
£ Mean input power 35 35 20 w
Mean r.f. output power 8.0 8.0 3.0 w
Frequency pulling (v.s.w.r. = 1.5) 35 35 35 Mc/s
* Includes pre-oscillation current.
(AT
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CATHODE

Indirectly heated, dispenser type

Vh 5.0 v
Th (at5.0V) 3.9 X
rh (cold) 0.16 2
Th (surge) max. 8.0 A

Heating time. At ambient temperatures above 0 °c the cathode must be
heated for at least 3 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 5 minutes.

For mean input powers greater than 20 watts, it is necessary to reduce
the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on pageC2,

* In many applications involving short pulse lengths and high pulse repetition
frequencies the mean current which would be calculated from the duty factor
is increased by the pre-oscillation current,

In determining the heater reduction is it necessary to obtain the mean
input power from the measured meau input current X12,500. The correct
value of nominal heater voltage is given by the curve on page C2.

ABSOLUTE MAXIMUM RATINGS

Min, Max,

Pulse current 6.0 16 A

Pulse duration 3 0.4 us

Duty factor - 0.0003

Mean input power ~ 60 w
**Rate of rise of voltage pulse kV/us

Load mismatch (v.s.w.r.) - 1.5

Temperature of anode block - 150 5

Temperature of cathode and heater seals - 150 °c

** See operating notes.
END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the

following : -
R.F. pulse power output (I pulse =12.5A) 24 kw
Min. Max.
Frequency
Within the band 31.8 to 33.4 Ge/s
Pulse voltage (I pulse =12,5A) 11.5 to 13.5 kv
MOUNTING POSITION Any

JANUARY 1964 ) Page D2



MAGNETRON Y]1020

PRESSURISING Min., Max.
2
45 1b/in
Waveguide output system -
e P 2280 torr.
2
8.7 Ib/in
Input system
' 450 torr.
PHYSICAL DATA
Ib kg
Weight of magnetron 4,19 1.90
Weight of magnetron in carton 12,81 5.80
in cm
Dimensions of storage carton 7.0x9.6x11.2 17.8x24.4x28,45

COOLING

For normal operating conditions, a low velocity air-flow,is sufficient to
keep within the maximum temperature limits.

OPERATING NOTES

Min, Max.
** Rate of rise of voltage pulse
(hard valve modulator )
pulse duration > 0,05 s 200 300 kV/ us
pulse duration = 0,02 ps
(at duty factor=1.0x10 4) = 600 KV/ps

For pulse lengths between 0. 05us and 0. 02us rates of rise between 300 kV/us
and 600kV/ps can be tolerated, depending on the operatingconditions. Prior
reference should be made to Mullard Ltd in such instances.
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DIMENSIONS

Inches Millimetres
A 3.437 87.3 max.
B 2.531 + 0.010 64,29 £+ 0,25
C 3.622 92 max.
D 1,937 49,2 max.
E 2,781 £ 0,010 70.64 = 0,25
F 0.217 + 0, 039 5.5:£1.0
G 0.189 4.8 max.
H 1.874 47.6 min,
J 5.933 150.7 max.
K 3.819 97 min,
L 2,087 53 max.
M 0.906 23 max.
N 0.512 13 max.
& 3.189 . 81 max.
Q 2,842 72,2 max.
R 1.402 £ 0. 039 35.6 1.0
S 1.968 50 max.
iy 0.650 = 0, 059 16.5+1.5
U 0.433 11 max.
v 0.906 23 max.
AA 0.169 = 0, 006 4.30£0.15
BB 0.236 = 0,004 6.0+ 0.1
CcC 0.524 = 0,008 13.3+ 0.2
DD 0.665 = 0. 008 16.9 + 0.2
EE 0.807 20.5 max.
FF 0.022 = 0,018 0.55 = 0.45
GG 0.492 12.5 min.
HH 0.591 15 min.
JJ 0.079 2.0 min.
KK 0.591 + 0. 008 15.0+ 0.2

Inch dimensions derived from original millimetre dimensions.
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MAGNETRON Y ,l [ 020

Outlet via waveguide WG22
H to take flange choke coupling
J »| inter-services type Z8300I18
with ring nut type Z830020

K ——————— o} Locating ring type Z8300I17
le—— L —» and plain flange type Z 830019
M form an integral part of the tube
E N /
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MAGNETRON Yj 1020

o YJ 1020 B2127
3 {5 5 ) o
Pulse duration =03 us
Duty cycle = 0-0002
=
e 40
S
v
=
o
i
-
w
~
20
; =
5 40
g
5
2 V.
s
3 p.
o
]
3 20 —
w .
o
s
=
o
o
22 =
g —
2
= |
a
§ Operating range
g = SEEAEEENEE]
10| A I S
(o] 5 10 15 20
Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND
EFFICIENCY PLOTTED AGAINST ANODE PULSE CURRENT.

S
[Mullard|
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B2128
Pin(W)

-

50

40

30

YJ 1020
N

20

10

Vh
v)

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER,
MEAN INPUT POWER = MEAN INPUT CURRENT x 12,500.

(A )
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MAGNETRON Y]J1021

QUICK REFERENCE DATA

Fixed frequency magnetron suitable for use in high-definition short-
range radar systems.

Frequency 33 GHz
Power output (pulsed) 30 kw
Construction Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 25 30 30 kw
Duty factor 0.0001 0.0002 0.0002
Pulse duration 0.04 0.1 0.3 us
Pulse repetition
frequency 2500 2000 670 pulse/s
Heater voltage
(running) 4.0 3.8 3.8
Pulse current 10.5 12.5 12.5 A
Pulse voltage 12.5 12.5 12.5 kv
Pulse input power 131 156 156 kw
Rate of rise of
voltage pulse 300 250 250 kV/us
Mean input current 1.8 2.5 2.5 mA
Mean input power 20 32..3 31.3 w
Mean r.f. output power 2.5 6.0 6.0 w
Frequency pulling
(v.s.w.r.=1.5) 40 40 40 MHz
CATHODE
Indirectly heated
Vh 3.8to4.4 v
lh(at Vh=4.0V) 2.7to4.1 A
1h (surge) max. 8.0 A
Ty (cold) min. 0.16 Q
th—k min. 180 s

For mean input powers greater than 22 watts, it is necessary to reduce the
heater voltage immediately after application of h.t. in accordance with the
input power-heater voltage rating chart on page 3,

APRIL 1969 YJ1021 Page 1




CHARA CTERISTICS

Min.
Frequency (fixed within the band) 32,17
Pulse voltage (Ipulse= 12.5A) 11.5

=12,5A, o
R,F, pulse power output (Ipulse 12,5A) 27.5
Frequency pulling (v.s.w.r.=1.5) -

Frequency temperature coefficient -

Distance of v.s.w. minimum from face
of mounting plate into valve 0.58

Frequency pushing -

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min
Pulse current 6.0
Pulse duration -
Duty factor =
Mean input power -
Rate of rise of voltage pulse <0.1us 200

Rate of rise of voltage pulse >0.1us -
Load mismatch (v.s.w.r.) -

MOUNTING POSITION

PRESSURISING

To prevent arcing the pressure must exceed 450 torr.

PHYSICAL DATA

kg
Weight of magnetron 1.9
Weight of magnetron in carton 5.8

mm
Dimensions of storage carton 178 x 244 x 285

COOLING

Max.
33.4
13.5

50

GHz
kV
kW
MHz

1.0 MHz/degC

3.15 mm
4.0 MHz/A

Max.

16 A
0.5 us
0.0003

60 w

400 KV /us
300 kV/us
1.5
Any
1b
4.2
12.8
in
7.0%9,6x11,2

For normal operating conditions noadditional cooling of the magnetron will
be required to keep the temperature of the anode block and heater seals

below the stated maximum ratings.
Temperatures
Anode block max. (between 2nd and 3rd fins)
Cathode and heater seals max.

ACCESSORY
Cathode connector

150
150

55356

APRIL 1969 N

YJ1021 Page 2



MAGNETRON Y)1021
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HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER
MEAN INPUT POWER = MEAN INPUT CURRENT x 12 500 x DUTY FACTOR
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A o Reference plane A

F [ B— e
N~ S

Outlet via waveguide WG22 to
take flange choke coupling
Inter —Services type
5985-99-083-0016

with ring nut type
5985-99-083-0020

and seal (rubber) type
5985-99-083-0021.
Locating ring type
5985-99-083-0017
and plain flange type
5985-99-083-0019

— 77’{1 “ form an integral part of the
‘ | M f | magnetron
| ) P}“N /’/
I T ' | - —V —»
| — N =l <« KK+ |
Pawt Iy ..
R = - . |
* i ﬁ1 1r ] T
) (P = ——
| i
i
$ 3 GGHH
L 8 AL
Cathode t H
S A |
4 holes, 6my  1COter (| %5 FF
metric thread | 4o |
&CC*‘ |
DD —+ |
@ EE
© O a
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MAGNETRON

DIMENSIONS

o

H R @ K @ =" 0 QW >

=

< cH n 3z O v Z

Millimetres

87.
64.

92

49,
70.

5

4,

47

150.

97
53
23
13
81

72,
35.

50

16.

11
23

13.
16.
20.

12,

15

15

3
29+0.25

2
64 +0.25
5 1.0
8
.6
i

6 £1.0

5 1.5

.30+0.15
.0 0.1
3 £0.2
9 +£0.2
5

.55+0.45
5

.0 £0.2

Yji021

Inch dimensions derived from original millimetre dimensions.

APRIL 1969

Inches

3.437 max,
2.531+0,010
3.622 max,
1.937 max.
2.781+0.010
0.217+0.039
0.189 max.
1.874 min.
5.933 max.
3.819 min.
2.087 max.
0.906 max.
0.512 max.
3.189 max.
2.842 max.
1.402+0.039
1.968 max.
0.650+0.059
0.433 max.
0.906 max.
0.169+0.006
0.236+0,004
0.524+0.008
0.665+0.008
0.807 max.
0.022+0,018
0.492 min.
0.591 min.
0.079 min.
0.591+0,008

YJ1021 Page 5






MAGNETRON Yj 1030

QUICK REFERENCE DATA

Rugged magnetron with low frequency temperature coefficient, suitable
for high altitude operation.

Frequency (Mechanically tunable) 5.65 Ge/s
Power output (pulsed) 120 w
Construction Packaged, coaxial output

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
£ MICROWAVE DEVICES.

CHARACTERISTICS
Min Max
Frequency
Tunable over the range 5.4 5.9 Ge/s
Pulse voltage (I pulse = 0.8 A) 1.00 1,35 kV
R.F. pulse power output (I pulse = 0, 8 A) 170 - w
Frequency pulling (v.s.w.r. = 1.5) - 12 Mc/s
Frequency temperature coefficient - -0,1 Mco/s
per C
Frequency modulation under vibration
of 12g (50-2000c/s) - 2,0 Mc/s
Input capacitance - 6.0 pF
A Frequency pushing - 15 Mc/s
per A
TYPICAL OPERATION
R.F. pulse power output 160 W
Duty factor 0,002
Pulse duration 1.0 us
Pulse repetition frequency 2000 p.p.s.
Heater voltage (running) 5.0 A%
Pulse current 0.8 A
Pulse voltage 1.2 kv
Pulse input power 944 w
Rate of rise of voltage pulse 6.0 kV/us
Mean input current 1.6 mA
AN Mean input power 1.9 w
Mean r.f. output power 320 mW
Frequency pulling (v.s.w.r. = 1,5) 10 Mc/s
(I
Mullard

NOVEMBER 1964 N Page D1



CATHODE

Indirectly heated

Vh
Th

(=2
.

Heating time. At ambient temperatures above 0 0C the cathode must be
heated for at least 0.5 minutes before the application of h.t.

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse
Load mismatch (v.s.w.r.)
Temperature of anode block

MOUNTING POSITION

NOVEMBER 1964

Min Max

0.6 1.0 A
- 3.0 us
- 0.0
= 2.5 W
- 8.0 kV/us
- 1.5 o
- 100 (o}

Any
Page D2



MAGNETRON Yj I 030

PHYSICAL DATA
1b kg
Weight of magnetron 0.45 0.2
Weight of magnetron in carton 9.0 4.1
~\ in cm
Dimensions of storage carton 12,5x11.5x11.0 318 x 292 x 279
COOLING
In normal circumstances natural cooling is adequate but where the ambient
temperature is abnormally high, or where convection cooling is restricted,
provision for conduction cooling may be made by a clamp, of non-magnetic
material, around the body.
OUTPUT CONNECTION
Output via 502 T.N, C, Male Connector
~

NOVEMBER 1964 N Page D3



DIMENSIONS

Inch dimensions derived from original millimetre dimensions.

Inches

4,006 = 0,069

1.270 = 0,010

1.348 £ 0,010

1,742 £ 0,030

1,545 £ 0,030

0.709+0.008

0.640

0.876+0.010

0.502 = 0,010

0.177+0.004

0.295 = 0,020

0.394 + 0,010

0,167 + 0,010

1.06

8.0

0.192 = 0,001

1,024 £ 0,016

0.077+0, 022

NOVEMBER 1964

Millimetres

101.75 £ 1,75

32,25 + 0,25

34,25 £ 0,25

44,25 £ 0,75

39.25 £ 0,75

18,0+ 0.2

16,25 max,

22,25 + 0,25

12,75 £ 0.25

4,5+0,1

7.5+ 0.5

10,00 = 0.25

4,25+ 0,25

27,0

203 min,

4,875 £+ 0,025

26,0+ 0.4

1.95 = 0.55

Page D4



MAGNETRON Yj | 030

Output via 500
TNC. male connector 3 fixing holes
) tapped 6/32 UNC.

] L . = depth=S
- equispaced on P.CD.=T
IS \

D
\
A 1 Tuner locking screw '
6BA hex. socket View in direction
set screw of arrow Z
*————— Plane 'Y’
E S
|7 Anode temperature
measuring point

S 4
i M

ot

Red lead: Heater terminal
% s Black lead: Common heater-cathode terminal

[fe——C 3fixing holes
B v tapped 6/32 UNC.
| depth=s

equispaced on
RC.D=T

Tuning screw

NOVEMBER 1964
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MAGNETRON Y] 1030
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Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F., PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT
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MAGNETRON

TENTATIVE DATA

QUICK REFERENCE DATA

Fixed frequency 'X' band pulsed magnetron,
Suitable for high altitude operation.

Frequency
Power output (pulsed)

Y}1040

9,375

14

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Frequency
Fixed within the band
Pulse voltage (Ipulse =5.75A)

R.F. pulse power output apulsezs' T5A)

Frequency pulling (v.s.w.r. =1,2)

Frequency temperature coefficient

Input capacitance

TYPICAL OPERATION

R.F, pulse power output
Duty factor

Pulse duration

Pulse repetition frequency
Heater voltage (running)
Pulse current

Pulse voltage

Pulse input power

Rate of rise of voltage pulse
Mean input current

Mean input power

Mean R, F, output power

Frequency pulling (v.s.w.r. =1,2)

APRIL 1965

9.345
5.9
12.5

9.405
6.3

15
-0.25

Ge/s
kW

Ge/s
kv
kW
Mc/s
Mc/s

per degC

pF

kW
us
P.p.Ss.

kV
kW
kV/us

Mc/s

Page D1



CATHODE
Indirectly heated

Vh 6.3 v
I.ll 0.5t0 0.6 A
ﬁl 400 c/s
Heating time. At ambient temperatures above 0°C the cathode must be
heated for at least 1.5 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 2,0 minutes.
ABSOLUTE MAXIMUM RATINGS
Min., Max.
Pulse current 5.0 6.5 A
Pulse duration - 2.5 us
Duty factor 0. 0015
Mean input power 60 w
Rate of rise of voltage pulse 80 kV/ps L
Load mismatch (v.s.w.r.) 1.2 .
Temperature of anode block 120 C
END OF LIFE PERFORMANCE
The valve is deemed to have reached end of life when it falls to satisfy the
following: -
R.F. pulse power output apulse=5'75A) 10 kW
Frequency
Within the band 9.345 9.405 Ge/s W/
Pulse voltage (Ipulse =5,75A) 5.9 6.5 kV
MOUNTING POSITION Any
A 4
[ ——Y
[Mullard
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MAGNETRON 4 Y] 1040

PRESSURISING

The valve is fitted with flying leads and the output waveguide is sealed with
a vacuum tight window to allow operationat high altitude without pressurising.
Operation to 60 000 ft can be achieved.

The output window must not be pressurised.

PHYSICAL DATA
1b kg

Weight of magnetron 3.75 1 5 4

COOLING

In normal circumstances natural cooling is adequate but where the ambient
temperature is abnormally high, or convection cooling is restricted,
artificial cooling may be necessary to keep the block temperature below the
permitted maximum,

(I
APRIL 1965 S

Page D3



EE N
- Q e——P —
A~
|
< =T
' |
DIMENSIONS
Inches Millimetres
N 3.19 81 max.
B 2,19 55.6 max.
Q 1.19 30.2 max.
EE 6.0 152 min,

Inch dimensions derived from original millimetre dimensions,

except dimension "EE",

APRIL 1965 \v/ Page D4



MAGNETRON

Y1040

ke Aol R e iy
COUPLING JOINT-SERVICES TYPE 5985-99-083005I TnoRes Millimetres
4,8 ) / | A 4,47 113.5
A*; DR _T B 4.10%0.004 104.240.10
88 4 N=t y c 0,170, 003 4,32+0, 08
T DD L= D 0.175£0,003 4,45£0.08
s E 0.19 4.8 max,
CCi . F 4.0 102 max,
= G 1,9 49 min,
H 1.64 41,7 max,
J 1.219%0, 003 30.99%0, 08
K 1,219+ 0. 004 30.99%0.10
F—— A L 1.269+0, 004 32.51+0,10
B M 1.00 25.4 max,
F R 0.25 6.4 max.
v s 0.125%0, 010 3.180,25
S ‘_XG——' :ﬂ 12 3.23 82,6 max.,
T U 2.4%0,12 643, 0
F G N T A 3.0£0,12 76+3,0
K Z G J H X 0.457+0,003 10.16%0. 08
t bTo gt | Y  0.640%0,004 16.25%0.10
=ik *l L \ Z 0,910 0, 004 22,68+0,10
c J ' AA  0.9%0,12 22+3,0
.Y , BB  1.8%0.20 45+5,0
‘ cC 0.4 10 max,
% DD  0.36 9.5 max.,
M Inch dimensions derived from
original millimetre dimensions
(=)
APRIL 1965 Mullard
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MAGNETRON

Y1050

operation.

Frequency
Power output (pulsed)

Construction

QUICK REFERENCE DATA

Fixed frequency 'X'band pulsed magnetron. Suitable for high altitude

9.24

Packaged, flying leads

GHz
kW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output

Duty factor

Pulse duration

Pulse repetition frequency

Heater voltage (running)

Pulse current
Pulse voltage

Pulse input power

Rate of rise of voltage pulse

Mean input current

Mean input power

Mean r.f. output power

Frequency pulling (v.s.w.r.=1.2)

CATHODE
Indirectly heated

Vh

"

Frequency of heater supply

550
400

kW

.0004
5 us
p.p.s.
3 \Y%
5 A
5 kv
25 kW
kV/us
0 mA
5 w
8 w
MHz
.3 v
mA
Hz

Heating time. At ambient tempergtures above 0°C the cathode must be
heated for at least 45 seconds before the application of h.t. Below this tem-
perature the heating time must be increased to at least 1,0 minute.

AUGUST 1967
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CHARACTERISTICS

Frequency fixed within the band

Pulse voltage (Ipulse =T.5A)

Min.

9.21
7.0

e =7.5A) 20
R.F. pulse power output (Ipulse 5A) 2

Frequency pulling (v.s.w.r.=1.2)

Frequency temperature coefficient

Frequency pushing

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current
Pulse duration
Duty factor

Mean input power

Rate of rise of voltage pulse

Load mismatch (v.s.w.r.)

END OF LIFE PERFORMANCE

Min.
6.0

to

Max
9.27 GHz
T kv
- kW
15 MHz
-0.25 MHz
per degC
1.5 MHz
per A
Max.
9.0 A
1.0 us
0.0015
85 w
100 kV/us
1.5

The valve is deemed to have reached end of life when it fails to satisfy the

following: -

R.F. pulse power output (Ipulse=7.5A)

Frequency fixed within the band

Pulse voltage (Ipulse =T.5A)

MOUNTING POSITION

PRESSURISING

Min.
9.21
7.0

to

to

16 kW

Max.
9.27 GHz
7.9 kv
Any

To meet the reduced atmospheric pressure during high altitude operation
the output waveguide is sealed with a vacuum tight window. Operation up
to 60000ft is offered provided a choke coupling is used but on no account
is pressurisation of the output window permitted. A protective cover for

the window is supplied.

AUGUST 1967

YJ1050 Page D2



MAGNETRON Y]1050

PHYSICAL DATA

Weight of magnetron 1.2 kg

Weight of magnetron in carton 2.3 kg

Dimensions of storage carton 19.7x20.3%X24.8 cm
COOLING

Innormal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, or convection cooling is restricted, arti-
fical cooling may be necessary to keep the block temperature below the
permitted maximum.

Temperature
Anode block max, 120 oC

AUGUST 1967 [Mullard] YJ1050 Page D3
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OUTLINE DRAWING OF YJ1050

2 Holes
4-445+0075 4 Holes
dia 4-32+0-08 dia a
i 1 I‘-E%?&-’ Reference plane'C’
f —F =8 =94
417 | @ Il 3099 D
max | T i *0-08
I — :
L kh h
542min —s{ [=—48
J N Cathode = Yellow lead
L 98 Heater =Green lead
1042+ 01 Reference plane 'B'
113-5max
Anode temperature
—1 I——M-Smox measuring point
=
| 84
6575 max
225 561
U 7
30-22"
3175 Reference plane ‘A’ SomaK:—1*"max
*0125 78max
Outlet via waveguide WG16
to take bolted flange choke
coupling to DEF SPEC. 5352
Joint Services type 5985-99-083-0051
All dimensions in mm
DIMENSIONS
Millimetres Inches Millimetres Inches
152 5,98 41.7 1.641 max.
113.5 4,468 max. 32,51 £0,10 1.280+ 0,004
104.2 £0.1 4,102+0,004 30.99 +£0.08 1.220+0.003
98 3.86 30.22 1,189 max.
84 3.30 max. 25.4 1.000
78 3.07 11.5 0.452 max.
65,75+2,25 2,588+0,088 4.8 0,189
56,1 0.7 2.209+0, 027 4,445+ 0,075 0,175+0,003 dia.
55 2.16 max. 4.32 £0.08 0,170+0,003 dia.
54.2 2,134 min. 3.175+0,125 0,125+0,005

AUGUST 1967
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MAGNETRON Y}1050

= YJ1050 B5854
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Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND
EFFICIENCY PLOTTED AGAINST ANODE PULSE CURRENT
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MAGNETRON YJ I 060

7 PRELIMINARY DATA
QUICK REFERENCE DATA

Fixed frequency 'X' band pulsed magnetron. Suitable for high
altitude operation.

Frequency 9.375 Ge/s
Power output (pulsed) 20 kW

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
\ MICROWAVE DEVICES.

CHARACTERISTICS
Min Max
Frequency
Fixed within the band 9.345 9.405 Ge/s
Pulse voltage (I pulse =7.5 A) 6.4 7.4 kV
R.F. pulse power output (I pulse = 7.5 A) 18 - kW
Frequency pulling (v.s.w.r. =1.5) - 15 Mec/s
Frequency temperature coefficient - -0. 25 Mco/ s
per C
Input capacitance = 8.0 pF
A
TYPICAL OPERATION

R.F. pulse power output 20 20 kw

Duty factor 0. 0007 0. 001
Pulse duration 1.8 2.5 us
Pulse repetition frequency 400 400 PaipsiSs
Heater voltage (running) 5.4 4.6 v
Pulse current 7.5 7.5 A
Pulse voltage 7.2 7.2 kv
Pulse input power 54 54 kW
Rate of rise of voltage pulse 50 50 kV/us
Mean input current 5.3 7.5 mA
P Mean input power 38 54 w
Mean r.f. output power 14 20 w
Frequency pulling (v.s.w.r. = 1.5) 14 14 Mc/s

c—_ )
[Mullard]|
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CATHODE

Indirectly heated

Vh
Th

O
o w
o
» <

Heating time. At ambient temperatures above 0 G the cathode must be
heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

For mean input powers greater than 25 watts, it is necessary to reduce

the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on page Cl.

ABSOLUTE MAXIMUM RATINGS

Min Max

Pulse current 5.0 . 8.0 A
Pulse duration = 2.5 us
Duty factor - 0.002

Mean input power = 80 w
Rate of rise of voltage pulse - 60 kV/us
Load mismatch (v.s.w.r.) = 1.5 5
Temperature of anode block = 120 C

MOUNTING POSITION Any

PRESSURISING

The valve is fitted with flying leads and the output waveguide is sealed with
avacuum tight window to allow operation at high altitude without pressurising.
Operation to 60,000 ft can be achieved.
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MAGNETRON

PHYSICAL DATA
Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

COOLING

Ib
3.25

5.5

in

7.75x8.0x9.75

YJ1060

kg

mm

197 x 203 x 248

Innormal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, or convection cooling is restricted artificial
cooling maybe necessary to keep the block temperature below the permitted

maximum

SEPTEMBER 1963
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DIMENSIONS

Q W N (7)) o~
Ow; K KW < a X - o | T Q1" 0 QW »

g
o

Inch dimensions are derived from the original millimetre dimensions

SEPTEMBER 1963

Inches Millimetres

4,47 113.5 max

4.103%0.004 104.2% 0.1

0.17 £0.003 4.32% 0,08

0.175%0.003 4.45% 0.08

0.19 4.8 max

4.0 102 max

1.93 49 min

1.64 41.7 max

1.22+0.003  30.99% 0.08

1.22% 0,004 30.99%0.1

1.28%0.004 32.51%0.1

30 25.4 max.

0.125% 0. 01 3.18 ¥ 0.25

3.25 82.6 max

2.52+0.118 64 %3

3.0+0.118 76 %3

0.400+0.003  10.16 * 0. 08

0.640+0.004 16.25 £ 0.10

0.900+0.004 22.86 £ 0.10

0.88+0.118 22%3

1.8+0.197 5315

0.39 10 max

0.38 9.5 max
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MAGNETRON YJ I 060

OUTLET VIA WAVEGUIDE WGI6
TO TAKE BOLTED FLANGE CHOKE
COUPLING JOINT-SERVICES TYPE 5985-99-083005I

Reference. plane ‘A
o e T etere
N =
AA ARt
BB - e
>l —
T
cel
a
A 1
Reference plane .B'_"—, "I |:|
B
= |
e V ——————= |
[
E—> («——G _.1 (o o L8 | k,h h
<9

D) J
r——@—i

\,

H
i Reference plane 'C'

‘E If/
9860

— M —

ANODE CONNECTION TERMINATED AT THE BASE PLATE

M P D5
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e—EE N >

e—Q— > e——————— P ——

COMMON HEATER/CATHODE LEAD IDENTIFIED BY A SLEEVE

DIMENSIONS
Inches Millimetres
N 3.19 81 max
P 2.19 55.6 max
Q 1,19 30.2 max
EE 6.0 152

Inch dimensions are derived from the original millimetre dimensions
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YJ1060

MAGNETRON
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HEATER VOLTAGE PLOTTED AGAINST INPUT POWER
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MAGNETRON Yl 1071

QUICK REFERENCE DATA
Fixed frequency 'X' band magnetron

Frequency 9.41 Ge/s
Power output (pulsed) 10.5 kW
Construction Packaged, flying leads

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Frequency fixed within the band 9.38 9.44 Ge/s
Pulse voltage (Ipulse =6.04) 5.5 5.9 kv
R.F. pulse power output (Ipulse =6.0A) 9,0 - kw
Frequency pulling (v.s.w.r. =1.5) - 15 Mec/s
Frequency temperature coefficient - -0.25 Mc/s
per degC

Distance of v.s.w. minimum from face
of mounting plate into valve 16.5 22.5 mm
Frequency pushing - 2.0 Mc/s
per A
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OPERATING CONDITIONS

R.F. pulse power output 10.5 10.5 kw
Duty factor 0.0001 0.0005

Pulse duration 0.1 0.5 s
Pulse repetition frequency 1000 1000 p.p.s.
Heater voltage (running) 6.3 6.3 v
Pulse current 6.0 6.0 A
Pulse voltage 5.7 5.7 kv
Pulse input power 34.8 34.8 kW
Rate of rise of voltage pulse 110 100 kV/us
Mean input current 0.65*% 3.0 mA
Mean input power 3.48 17.4 w
Mean r.f. output power u [ 5.5 w
Frequency pulling (v.s.w.r. =1.5) 14 14 Mc/s

*This includes pre-oscillation current.
CATHODE
Indirectly heated

Vh 6.3 A%
Ih 0.55 A

Heating time

At ambient temperatures above 0°C the cathode must be heated for at
least 2 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3 minutes.

For mean input powers greater than 25 watts, it is necessary to reduce
the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on page C2.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current 4.5 T0 A
Pulse duration - 1.0 us
Duty factor - 0.002

Mean input power - 85 w
Rate of rise of voltage pulse - 120 kV/us
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 120 °c
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MAGNETRON Yj |07|

END OF LIFE PERFORMANCE
The valve is deemed to have reached end of life when it fails to satisfy the

following:
R.F. pulse power output (Ipulse =6.0A) 7.0 kW
Min. Max.
Frequency fixed within the band 9.38 to 9.44 Ge/s
Pulse voltage (Ipulse =6.04) 5.5 to 6.0 kv
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of magnetron 3.0 1.4
Weight of magnetron in carton 5.7 2.5
in cm
Dimensions of storage carton 7.75x8.,0%9,75 20 X 21 X 25
COOLING

In normal circumstances natural cooling is adequate, but whenthe ambient
temperature is abnormally high a flow of cooling air between the cooling
fins may be necessary to keep the anode block temperature below the per-
mitted maximum.,
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B4828 1042':4
il
Note1 le— Raference plane ‘B’
: |
517 4.3720.41
32573
D !059 r -] r30-1 | Reterence plang'C’
TF -o—-—-----—-e«----eﬂ—’-—r
03 3099 D 31201
kh h l L o i lo) _..l
Cathode - Yellow lead 2 holes L,___|=_J 4 holas
Heater - Green lead 4.445 4.315
£0.075 dia. 113120.4 +0-075dia
i Anode temperature
Direction of 4
air blast Copper cooling measuring point

I tins

=H

o
23

3018

N -
Note3 7833

All dimensions in mm

NOTES

1. The protector sleeve shall be within 5° of a normal to reference plane C.
P

2. A cylinder 0.33in (8.38mm) diameter centred in the holes shown shall
clear the side of the magnet.

3. The outlet via the waveguide WG16 is to take a bolted flange choke
coupling, Joint Services type 5985-99-0830051.
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MAGNETRON Yj 1071

35 ™ 1 1YJ1071 B5516
"
)
< 30 S
> —
g tp=0-lps
2 25 pPRE=1000p.ps.
- }Frequency pulling =14 Mc/s
W lLoad v.sw.r = |-05
1
.
)
2
g8 10
P w.
b |
B :
o
(2]
3 80
Q
- T
@ 70 I L
S 58
o T
£
o)
> 56
@S
Sx
=
3 54 Operating range
0
c [ i
< [

40 50 60 70

Anode pulse current (A)

ANODE PUILSE VOLTAGE, R.F. PULSE OUTPUT POWER AND
EFFICIENCY PLOTTED AGAINST ANODE PULSE CURRENT

Mullan:l]
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N
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o
N
40

20

Vh (starting)

Vh
(v)

HEATER VOLTAGE PLOTTED AGAINST INPUT POWER

Mullard
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YJ1071

MAGNETRON

LOLES
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' QUICK HEATING , Y]1080
MAGNETRONS Y)1082

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

Quick heating magnetrons for microwave heating applications
The YJ1080 is water cooled.
The YJ1082 is forced-air cooled.

Frequency 2.45 Ge/s
Power output (c.w.) 2.5 kw
Minimum delay before applying H. T. 10 s
Construction Packaged, Ceramic and Metal

Unless otherwise shown, data is applicable to both types
To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Measured at Ia = 800mA with v.s.w.r. = 2.5 in "phase of sync.'*

Min. Max.
Frequency fixed within the band 2.425 to 2.475 Ge/s
Operating voltage range (d.c.)
within the range 4.7 to 5.2 kv

*"'phase of sync' is at the following distance from the reference plane
(see drawings)
YJ1080 0. 3451

YJ1082 0. 2551
OPERATION FROM SINGLE-PHASE FULL-WAVE RECTIFIER WITHOUT
SMOOTHING FILTER

Operating conditions

The dynamic impedance of the power supply must be such that the given
ia (pk) max. is not exceeded.

Filament current (running) 25 A
Mean anode current 800 mA
Peak anode current A

Load mismatch (v.s.w.r.)
Pout (v.s.w.r. 2.5 in phase of sync.)

DN N
oo o

kW
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Filament current - 60 A
Mean anode current 300 850 mA
Peak anode current - 2.1 A

Load mismatch (v.s.w.r.)
in the region +0. 1A about phase of sync = 3.0
instantaneous value* = 10

in the remaining region = 2.5
Temperature of the ceramic-metal seals - 250 o)
Temperature of the anode block YJ1080 = 150 %
YJ1082 B 180 2¢

*max. duration 20ms, max. duty ratio 0.2. Moding must be avoided by the
use of an appropriate coupling system.

CATHODE

Directly heated thoriated tungsten mesh

"‘If (starting) 54 A
Vf (starting) approx. 3.5 v
If (surge) max. 140 A
T (cold) 0.008 Q
Minimum delay before applying H, T. 10 s

*Temporary fluctuations not exceeding +3 and -6% of the nominal value of
the heater current are permissible.

QUTPUT CONNECTION
509. 1 5/8 in. coaxial transmission line.
COOLING (YJ1080)

Water cooled (see curve on page C1)

A plate is provided for mounting a thermal switch to protect the valve in the
event of water failure. This switch must operate at a temperature not higher
than 150°C.

COOLING (YJ1082)

Forced-air cooled
Maximum air inlet temperature 40 %@
Minimum air flow 1.8m3/min (64£t>/min)

at a pressure of 30mm (1. 2in.) water

A plate is provided for mounting a thermal switch to protect the valve in the
event of failure of the cooling air. This switch must operate at a temperature
not higher than 180°C.
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QUICK HEATING Y} 1080
MAGNETRONS Y)1082

MOUNTING POSITION Any

In equipment, the following minimum distances should be maintained between
the magnet and magnetic materials.

(see outline drawing).
directions a and d 40 mm
directions b and ¢ 110 mm

PHYSICAL DATA

1b kg
Weight of magnetron YJ1080 110 5.0
YJ1082 15.4 7.0
ACCESSORIES
Cap nut 55312
Spring ring 55313
Filament terminal cooling clip 40634
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OUTLINE AND DIMENSIONS YJ1080

Anode

connection

__.Reference
plane

1B

a

Z @ 9 B U QQ w »

Inches
9.37
5.91
6.57
3.25
0.49
0.79
0.51
0.35

2 holes, 2mm metric thread
for mounting thermal switch.

Hole 4mm metric thread
min depth 8mm.

Temperature
measuring point.

el

Millimetres

238 max.

13
9.0

Inch dimensions derived from original millimetre dimensions

AUGUST 1965
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QUICK HEATING YJ1080
MAGNETRONS Y]|082

OUTLINE AND DIMENSIONS YJ1082

o b I L<7/\ M
J K— /\ Temperature
I measuring point.
a e cf = v
—_— . |
1 =
= _— = —} GHJ <H: C
=
Anode
connection

A E
\ Reference
plane

2 holes,2mm metric thread
for mounting thermal switch.

B
Cf f f
Hole 4mm metric thread
min depth 8mm.
Inches Millimetres

A 9.44 240 max.
B 7.87 200 max.
C 1.18 30
D 2,20 56 max.
E 5,98 152 max.
F 3.22 82 max.
G 7.55 192 max.
H 5.51 40
J 2.36 60
K 0.20 5
L 0.52 13.2
M 0.35 9

Inch dimensions derived from original millimetre dimensions
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QUICK HEATING

Y1080

60 TTTTTTT] 0 B4477
[IE] Y91080 s
Maximum outlet temperature =70°C
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" QUICK HEATING
MAGNETRONS

asured at:
Ia= 800mA
(pk)=21A

Reference

i

Output pow
m— e = = Frequency pulling

0-40A

0-35A
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MAGNETRON

Y}1090
Y]1091

TENTATIVE DATA
QUICK REFERENCE DATA

Mechanically tunable rugged magnetron with low frequency temperature
coefficient and pulling figure. Suitable for high altitude operation,

YJ1090 9.0t09.5 Ge/s
Frequency YJ1091 8.5t0 9.0 Ge/s
Power output (pulsed) 50 w

To be readin conjunction with GENERAL OPERATIONAL RECOMMENDATIONS-
MICROWAVE DEVICES,

Unless otherwise shown data is applicable to both types.

CHARACTERISTICS
Min, Max,

Frequency YJ1090 9.0 9.5 Ge/s
Tunable over the range YJ1091 8.5 9.0 Ge/s
Pulse voltage (I pulse = 0.9 A) 1.025 1,350 kv
R.F. pulse power output (I pulse = 0,9 A) 30 - W
Frequency pulling (v.s.w.r, =1, 5) - 3.0 Mc/s
Frequency temperature coefficient0 - 0.1 Mc({ s
over the range T anode 60 to 100 C per C

Frequency modulation under
vibration of 12g (50-2000c/s) 3.0 Mc/s
Input capacitance - 6.0 pF
Frequency pushing (I pulse = 0,9 A) - 25 ke/s
per mA

TYPICAL OPERATION at f=9,25Ge/s (YJ1090) and f = 8.75Ge/s (YJ1091)

R.F. pulse power output
Duty factor

Pulse duration

Pulse repetition frequency

Heater voltage (running)

Pulse current

Pulse voltage

Pulse input power

Rate of rise of voltage pulse

Mean input current

Mean input power

Mean r.f. output power

Frequency pulling (v.s.w.r. =1,5)
Frequency pushing

OCTOBER 1964 N

50 w
0. 002
1.0 us
2000 P.P. S.
5.0 v
0.9 A
1.18 kv
1,06 kW
8.0  kV/us
1.8 mA
2,12 w
100 mw
1.9 Mec/s
10 ke/s
per mA
Page D1



CATHODE
Indirectly heated
Vh 5.0 v
Th 0.5 A
Heating time. At ambient temperatures above 0°C the cathode must be

heated for at least 0.5 minute before the application of h.t.

ABSOLUTE MAXIMUM RATINGS

Min, Max.

Pulse current 0.7 51 A
Pulse duration - 2,0 us
Duty factor - 0,004

Mean input power - 6.0 w
Rate of rise of voltage pulse - 10.0 kV/us
Load mismatch (v.S.W.T.) - 1.6
Temperature of anode block - 100 °c

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the

followings -
R.F. pulse power output (I pulse = 0.9 A) 20 w
Min. Max.
Over the frequency YJ1090 9.0 9.5
band YJ1091 8.5 ° 9.0 Gein
Pulse voltage (I pulse = 0. 94A) 1.025 to 1.350 kv
MOUNTING POSITION Any
COOLING

In normal circumstances natural cooling is adequate but where the ambient
temperature is abnormally high, or where convection cooling is restricted,
provision for conduction cooling may be made by a clamp, of non magnetic
material, around the body.

OPERATING NOTE
Adjustment of the tuning mechanism beyond the stated frequency limits must

not be attempted.

PHYSICAL DATA

Weight of magnetron 0.5 0.23
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MAGNETRON

Output via 50 N
T.NC. male plug

==

3 fixing holes

tapped 6/32 UNC.
depth=F

equispaced on P.CD.=T

\ w Plane'X

D ! 1 H
A Tuner locking screw K
View In direction
of arrow Z

71— Plane'Y"

E — |
[~ Anode temperature
measuring point

DIMENSIONS

Inches
4,006 = 0, 069

1,270 £+ 0,010

1.348 + 0.010

1,742 £ 0,030

1.644 + 0,014

0,207 = 0,010

0.709 = 0,008

0,640

0.394 = 0,010

0.167 = 0, 010

1.063

8.0

0,192 + 0,001

Y}1090
YJ1091

Millimetres
101,75 £ 1,75

32,25 = 0.25
34,25+ 0,25
44,25 £ 0,75
41,75 % 0,35
5.25 £ 0,25
18+ 0,2
16,25 max.
10.0 % 0,25
4,25 % 0,25
27.0
203 min,

4,875 £ 0,025

___ Red lead: Heater terminal

Black lead:Common heater-cathode terminal

3fixing holes
tapped 6/32 UNC.
depth=S

| equispaced on

| RC.D=T

hk h

Tuning screw

;

OCTOBER 1964

1.024 + 0,016 26 + 0,4

Inch dimensions derived from original
millimetre dimensions.

)
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MAGNETRON

YJ1100
Yji 10l

TENTATIVE DATA

QUICK REFERENCE DATA

Mechanically tunable rugged magnetron with low frequency temperature
coefficient, suitable for high altitude operation.

YJ1100 9.0to 9.5 Ge/s
Frequency v 11101 8.5t09.0 Gc/s

Power output (pulsed) 180 w

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDA TIONS-

MICROWAVE DEVICES,
Unless otherwise shown data is applicable to both types.

CHARACTERISTICS
Min, Max,
Frequency YJ1100 9.0 9.5 Ge/s
Tunable over the range YJ1101 8.5 9.0 Ge/s
Pulse voltage (I pulse = 0,9 A) 1.025 1.350 kv
R.F. pulse power output (I pulse = 0,9 A) 150 - W
Frequency pulling (v.s.w.r. =1,5) - 15 Mc/s
Frequency temperature coefficient - 0.1 Mc/s
over the range T anode 60 to 100°C per °c
Frequency modulation under
vibration of 12g (50-2000c/s) - 3.0 Mc/s
Input capacitance 6.0 pF
Frequency pushing (I =0.9 A) - 25 ke/s
polse per mA
TYPICAL OPERATION at f = 9, 25Ge/s (YJ1100) and f = 8,75Ge/s (YJ1101)
R.F. pulse power output 180 w
Duty factor 0.002
Pulse duration 1.0 us
Pulse repetition frequency 2000 P.D.S.
Heater voltage (running) 5.0 v
Pulse current 0.9 A
Pulse voltage 1,18 - kv
Pulse input power 1.06 kW
Rate of rise of voltage pulse 10 kV/us
Mean input current 1.8 mA
Mean input power 2,12 w
Mean r.f, output power 0,36 w
Frequency pulling (v.s.w.r, =1,5) 10 Mc/s
Frequency pushing 10 ke/s
per mA
(R
[Mullard]|
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CATHODE

Indirectly heated

Vh
Th

B <

Heating time. At ambient temperatures above 0°C the cathode must be

heated for at least 30 seconds before the application of h.t.

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse
Load mismatch (v.s.w.r.)
Temperature of anode block

END OF LIFE PERFORMANCE

Max.
1o A
2,0 us
0. 004
6.0 w

12 kV/ps

1.5

100 °c

The valve is deemed to have reached end of life when it fails to satisfy the

following: -

R. F, pulse power output (I pulse = 0,9 A)

Pulse voltage (I pulse = 0,9A)

MOUNTING POSITION

OCTOBER 1964 S

120 w
1.025 1.350 KV
Any
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MAGNETRON YJ1100
YJ1101

PHYSICAL DATA
b kg
Weight of magnetron 0.5 0.23
COOLING

In normal circumstances natural cooling is adequate but where the ambient
temperature is abnormally high, or where convection cooling is restricted,
provision for conduction cooling may be made by a clamp, of non-magnetic
material, around the body.

OPERATING NOTE

Adjustment of the tuning mechanism beyond the stated frequency limits must
not be attempted.
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DIMENSIONS

Inch dimensions derived from original millimetre dimensions.

Inches
4,006 =0, 069
1.270 £0. 010
1.348 = 0,010
1.742 £0, 030
1.644 £0.014
0.207 +0. 010
0.709 +0, 008
0.640
0.394 +0,010
0.167 +0.010
1.063
8.0
0.192 +0. 001

1.024 0,016

OCTOBER 1964

Millimetres

101.75 £1.75

32.25 £0.25

34,25 £0.25

44,25 £0.75

41,75 +0.35

5,25 +0, 25

18 0.2

16.25

10. 0 £0. 25

4,25 £0,25

27.0

203

4,875 +0.025

26 0.4

min,
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MAGNETRON

YJ1100
Yji 10l

Output via 50 N
T.NC.male plug

3 fixing holkes
tapped 6/32 UNC.
depth=F
equispaced on P.CD.~T

G RN i

l w Plane X

Al Ty

D
s
J\ ‘
A Turer locking screw X
View In direction
of arrow Z
*————1— Plane'Y’
E — |
|~ Anode temperature
measuring point
y SR
Red lead: Heater terminal
u

5 -— Black lead: Common heater-cathode terminal

z
[e———— C —— 3fixing holes
tapped 6/32 UNC.
depth=S
equispaced on
T—_— RC.D=T

LI { Tuning screw

OCTOBER 1964
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MAGNETRON YJI110
YjiII

QUICK REFERENCE DATA

Fixed frequency'X'band magnetron

Frequency YJ1110 9.345 to 9.405 Ge/s

YJ1111 9.415 to 9.475 Ge/s
Power output 20 kw
Construction Packaged

Unless otherwise shown, data is applicable to both types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Min. Max.
Frequency YJ1110 9.345 to 9.405 Ge/s
YJ1111 9.415 to 9.475 Ge/s
=1. 7.0 %

Pulse voltage (Ipulse 7.54) 8.2 kv
R.F. pulse power output (Ipulse=7'5A) 17 - kW
Frequency pulling (v.s.w.r.=1.5) - 18 Mc/s
Frequency temperature coefficient - -0.25 Mc/s
per degC

Distance of v.s.w. minimum from
face of mounting plate into valve 16.5 22.5 mm
Input capacitance - 8.0 pF
Frequency pushing - 1.5 Mec/s

per A
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OPERATING CONDITIONS
R.F. pulse power

output 20 20 20 kw
Duty factor 0.0005 0.0001 0.0005

Pulse duration 0.5 0.1 0.05 us
Pulse repetition

frequency 1000 1000 1000 P.P.S.
Heater voltage (running) 6.3 6.3 6.3 A\
Pulse current 7.5 7.6 7.6 A
Pulse voltage 7.8 7.8 7.8 kv
Pulse input power 58.5 58.5 58.5 kw
Rate of rise of

voltage pulse 80 100 100 kV/us
*Mean input current 3.75 0.8 0.425 mA
Mean input power 29 6.2 3.3 w
Mean r.f. output power 10 2.0 1.0 w

Frequency pulling
(v.s.w.r.=1.,5) 16 16 16 Mc/s

*Includes pre-oscillation current.

CATHODE
Indirectly heated
Vh 6.3 \%
Ih 0.55 A
r, (cold) 1.75 Q
5.0 A

Ih(surge) s

Heating time. At ambient temperatures above 0°C the cathode must be heated
for atleast 2.0 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3.0 minutes.

For mean input powers greater than 25 watts, it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power/heater voltage rating chart on page C3.
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MAGNETRON Yjii10
Yjilll

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.

Pulse current (1:p =1.0us) 6.0 9.0 A

(tp>1.0us) 6.0 7.5 A
Pulse duration 0.05 2.5 us
Duty factor - 0.0015
Mean input power - 85 w
Rate of rise of voltage pulse - 120 kV/us
Load mismatch (v.s.w.r.) = 1.5
Temperature of anode block - 120 °c

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the

following: -
R.F. pulse power output (Ipulse=7'5A) 14 kw
Min. Max.
Frequency YJ1110 9.345 to  9.405 Ge/s
YJi111 9.415 to  9.475 Ge/s
Pulse voltage (Ipulse =T.5A) 7.0 to 8.4 kv
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of magnetron 3.3 1.5
Weight of magnetron in carton 6.4 2.9
in cm
Dimensions of storage carton 7.8X8.0%X9.8 19.7x20,4x%x24.8

COOLING

Innormal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins may be necessary to keep the block temperature below the permitted
maximum.
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B5631

i
Three holes No.10-32 U.N.C. threaded
D(2holes) C(4 holes)
[ \ Reference plane'C’
' Y Y a
H J| ¢ ¢ D K
e . []

AA
F ~
B \ Reference plane 'B’
A kh h

Miniature

bayonet cap Anode temperature

9.16mm dia measuring point

| /

——l
R|
Q
&
\'

Reference

OCutiet via WGI6(RIOO;WRSQ) to take
bolted flange choke coupling Joint
Services type 5985-99-083005I.
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MAGNETRON Yjii10
)L

DIMENSIONS
Inches Millimetres

A 4.468 113.5 max.
B 4,102 +0.004 104.2 £ 0.10

Cc 0.170 £ 0.003 4.32£0.08 dia.
D 0.175 £0,003 4,45 +0.08 dia.
E 0.188 4.80 max.
F 4.01 102 max.
G 1.851 47.00 min.
H 1.641 41.70 max.
J 1.220 + 0,003 30.99 £ 0.08

K 1.220 +0.003 30.99 =0.08

L 1.280 +0.004 32,51 £0.10

M 1.000 25.40 max. dia.
N 0.125 £ 0,009 3.18 £0.25

Q 2,56 £0.12 65 £3.0

R 3.307 84.00 max.
T 2.165 55.00 max.
U 1.102 28.00 max.
v 3.070 78.00 max.
AA 2.99 £0,12 76 = 3.0

Inch dimensions derived from original millimetre dimensions
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MAGNETRON Yjiilo
YJiII

YJ1110Htp=05ps B5629
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PLOTTED AGAINST ANODE PULSE CURRENT
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MAGNETRON

TENTATIVE DATA

YJi121

QUICK REFERENCE DATA

Fixed frequency 'X' Band Magnetron

Frequency 9.415 to 9.475 Gc/s
Power output 26, kw
Construction Packaged, flying leads

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS
Frequency 9.415 9.475 Ge/s
Pulse voltage (Ipulse= 9.04A) 7.5 8.5 kv
R.F. pulse power output (Ipulse = 9.0A) 22 - kW
Frequency pulling (v.s.w.r. =1,5) - 18 Mec/s
Frequency temperature coefficient - -0.25 Mc/s
per degC
Distance of v.s.w. minimum from face
of mounting plate into valve 16.5 22,5 mm
Input capacitance - 8.0 pF
Frequency pushing - 1.6 Mc/s
perA
OPERATING CONDITIONS
R.F. pulse power output 26 26 26 26 kW
Duty factor 0.0001 0.00015 0.0005 0.0006
Pulse duration 0.05 0.15 0.5 1.2 us
Pulse repetition frequency 2000 1000 1000 500 pP.p.s.
Heater voltage (running) 6.3 6.3 6.3 6.3 v
Pulse current 9.0 9.0 9.0 9.0 A
Pulse voltage 8.3 8.3 8.3 8.3 kv
Pulse input power 75 75 75 75 kw
Rate of rise of voltage pulse 120 120 100 100 kV/us
Mean input current *0. 95 *1.4 4.5 5.4 mA
Mean input power 7.9 il 35.5 45 w
Mean r.f. output power 2.6 3.9 13.0 15.6 w
Frequency pulling
(v.s.w.r. =1.5) 16 16 16 16 Mc/s
*Includes pre-oscillation current.
"
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CATHODE
Indirectly heated

Vi

I

rh(cold)

I.h(surge) max.

Heating time

6.3 v
0.6 A
1.75 Q
5.0 A

At ambient temperatures above OOC the cathode must be heated for at
least 2.0 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3.0 minutes.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current
Pulse duration
Duty factor

Mean input power

Rate of rise of voltage pulse

Load mismatch (v.s.w.r.)

Temperature of anode block
Temperature of cathode and heater seals

END OF LIFE PERFORMANCE

Min. Max.

6.0 10 A
- 1.5 us
- 0. 0015
- 85 w
= 120 kV/us
- 15 =
= 120 c
- 120 ¢

The valve is deemed to have reached end of life when it fails to satisfy the

following :~

R. F, pulse power output (I pulse=

Frequency
Within the band

Pulse voltage (Ip 156

MOUNTING POSITION

JANUARY 1966

9.0A)

18 kW

Min, Max,
9.415 to 9.475 Ge/s
5 to 8.5 kV
Any
Page D2



MAGNETRON Yj 1121

PHYSICAL DATA

Ib
Weight of magnetron 3.0 1.4
Weight of magnetron in carton 6.4 2.9

in cm
Dimensions of storage carton 7.8%X8,0%x 9,8 19.8 X 20,3 x 24,9

COOLING Natural

In normal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator

fins may be necessary to keep the block temperature below the permitted
maximum,
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|l] Three holes No.l10-32 UN.C. threaded
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L
[ € Reference plane'C’ =
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B \ Reference plane 'B’
A
Cathode=Yellow lead
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Anode temperature
measuring point
I B
7
R
X

Outlet via WGI6(RIOO;WR90) to take
bolted flange choke coupling Joint
Services type 5985-99-083005I.
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MAGNETRON

DIMENSIONS

AA

Inches

4.467

4,102 + 0,004

0.170 £ 0.003

0.175 £ 0,003

0.189

4.01

1.850

1.641

1.250

1.220 = 0,003

1.280 +0.004

1.000

0.125 £ 0.010

2,559 £ 0,118

3.307

1.250

2.165

1.102

3.070

5.98

2.992 £ 0,118

YJi121

Inch dimensions derived from original millimetre dimensions

JANUARY 1966

Millimetres
113.5 max.
104.2 £0.10
4.32 +£0.08 dia.
4,445 £ 0,075 dia.
4.80 max.
102 max.
47.00 min.
41.70 max.
31.75 nom,
30.99 £0.08
32.51 £0,10
25.40 max.dia.
3.18 £0.25
65 3.0
84.00 max.
31.75 nom.
55.00 max.
28.00 max,
78.00 max.
152 nom,
76 = 3.0
Page D5






MAGNETRON Yj | |4o

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA
Fixed frequency, forced-air cooled magnetron

Frequency 16.35 to 16.65  Gc/s
Power output 45 kW
Construction Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Frequency 16.35 16.65 Ge/s
Pulse voltage (Ip ae 154) 11 13 kv
Peak anode current 8.0 17 A
R.F. pulse power output (Ipulse = 15A) 40 - kw
Frequency pulling (v.s.w.r. = 1.5) - 25 Me/s
Frequency temperature coefficient - -0.5 Mec/s
per degC
Input capacitance - 14 pF
Frequency pushing - 4.0 Mec/s
per A

This Development Sample Data is derived from D S ided

for initial circuit work, it does not form part of (he Mullard Techmcal Handhook

Service and does not necessarily imply that the device will go into production

<
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OPERATING CONDITIONS
R.F. pulse power output
Duty factor
Pulse duration
Pulse repetition frequency
Heater voltage (running)
Pulse current
Pulse voltage
Rate of rise of voltage pulse
Mean input current
Mean r.f. output power
Frequency pulling (v.s.w.r. = 1.5)

CATHODE
Indirectly heated, dispenser type
*
vh
lh (approx.)

I'h(surge) T0Hs.

45 kW
0.0004

0.5 us

800  p.p.S.

10 v

15 A

11 to 13 kv

100 to 160 kV/us

6.0 mA

18 w

20 Mec/s

12.6 v

3.0 A

12 A

*Temporary fluctuations not exceeding +10% and -5% of the nominal value

of the heater voltage are permissible.

Heating time

At ambient temperatures above 0°C the cathode must be heated for at
least 2 minutes before the application of h.t. Below this temperature
the heating time must be increased to at least 3 minutes.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Heater voltage (starting) 14 A%
Heater surge current 12 A
Pulse current 17 A
Pulse duration 1.0 us
Duty factor 0.001
Mean input power 220 W
Rate of rise of voltage pulse 160 kV/us
Load mismatch (v.s.w.r.) 1.5
Temperature of anode block 150 0C
Temperature of cathode and heater seals 165 oC
MOUNTING POSITION Any
[Gae=o)
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MAGNETRON le |4o

PRESSURISING
Minimum operating pressure 45 cm Hg

The mounting flange and also the waveguide output system of the valve are
made so that the magnetron canbe used in applications requiring a pressure
seal, They can be maintained at a maximum pressure of 3.1kg/cm2

(451b/in?).
PHYBICAL DATA
1b kg
Weight of magnetron 6.0 2.7
COOLING

An adequate flow of cooling air should be directed along the cooling fins

towards the .body of the valve to keep the temperature of the anode block

below 150°C under any condition of operation, If necessary, the heater-

cathode terminal should also be cooled to keep the temperature below 165°C.
OUTPUT CONNECTION

The waveguide output is designed for couplingto rectangular waveguide WG18

with outside dimensions 17.83 X 9,93mm (0.702 X 0.391in).
ACCESSORIES

Cathode connector 55356
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DIMENSIONS

<] Q N < a3 ®» o ~ = Q
Eggmgogg < = = " 2z A Q = o @ >

[
[

KK

Inch dimensions derived from original millimetre dimensions

Inches

3.437
2,531
3.62

1.937
2.781
0.250
3.208
1.874
4.259
3.130
2.36

0.511
3.188
2.842
1.402
1.968
0.650
0.728
0.905
1.673
0,689
1.265
0.169
0.236
0.524
0.665
0.807
0.022
0.493
0.591
0.079
0.591

£0.010

+0.010

+0,039

+0.059

+0.004
+0.006
+ 0,004
+0.008
+0,008

+0.018

+ 0,008

JANUARY 1966

Millimetres
87.3 max.
64.29 +0.25
92 max.
49.2 max.
70,64 £0.25
6.35 nom,
81.5 max.
47.6 min.
108.2 max.
79.5 min,
60 max,
13 max.,
81 max.
72.2 max.
35.6 1.0
50 max.
186,65+ 1,6
18.5 max.
23 max.
42,5 max.
17.5 min,
32,15 £ 0,10
4,30 £0.15
6.0+0.1
13.3 £ 0.2
16,9 £ 0.2
20.5 max,
0.55 + 0.45
12.5 min.,
15 min,
2.0 min,
15.0 £ 0.2
Page D4



MAGNETRON YJ1140
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A

MAGNETRONS (Jps9-200) YJ 1180

Yj118I

QUICK REFERENCE DATA

Pulsed magnetron tunable by means of an integral servo-motor over
450MHz sweep in 500us.

Frequency 8.7 to 9.5 GHz

Power output 205 kW

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (atf=9.075GHz centre +250 MHz range)

R.F. pulse power output 205 205 kW
Duty factor 0.0007 0,001
Pulse duration 0.2 1.0 us
Pulse repetition frequency 3500 1000 pP.pP.S.
Heater voltage (running) 7T 5.0 v
Pulse current 27.5 27.5 A
Pulse voltage 22.5 22,5 kv
Pulse input power 619 619 kW
Rate of rise of voltage pulse 200 180 kV/us
Mean input current (Imean) 19.25 27.5 mA
Mean input power 433 619 w
Mean r.f. output power 143 205 w
Frequency pulling (v.s.w.r.=1.5) 12 12 MHz
CATHODE
Indirectly heated
Vh 13.75+10% v
Ih 3.15+10% A
I]] (surge) max. 12 A

The valve heater shall be protected against arcing by the use of a connector
that places a minimum capacitance of 4000pF across the heater directly at
the input terminals. &

Heating time. At ambient temperatures above 0~ C the cathode must be heated
for at least 2.5 minutes before the application of h.t.

Itis necessary toreducethe heater voltage immediately after the application
of h.t. in accordance with the formula:

Imean

vV, =13.75 (1 —45—)
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CHARACTERISTICS

Min. Max,
Frequency 8.7 9.5 GHz
*Frequency sweep 400 - MHz
Pulse voltage apulse= 27.5A) 21 24 kv
R.F. pulse power output apulse=27'5A) 180 - kW
Frequency pulling (v.s.w.r.=1,5) - 15 MHz
Frequency temperature coefficient - -0.5 MHz/degC
Frequency pushing - 0.5 MHz per A
Hot to cold frequency difference 9.0 16 MHz

*An alternative version (YJ1181) is available with an optional frequency lock.
This allows the tube to be frequency locked to within 20MHz of any pre-
determined frequency. The external dimensions remain unchanged.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Pulse current - 27.5 A
Pulse duration 0.15 1.5 us
Duty factor - 0.0011
Mean input power - 660 w
-Rate of rise of voltage pulse
Short pulse operation - up to 1.0us - 200 kV/us
Long pulse operation - up to 2.0us - 180 kV/us
Load mismatch (v.s.w.r.) - 1.5
TUNING
Tuning programme 16 full cycles per shaft revolution. One
cycle consists of a quasi-sinusoidal scan
through the entire tuning range and re-
turn,
Integral servo-motor Navy Bu. Ord. Size 18 servo-motor
N.A.T.O. number 6105-99-972-6555
Drive input 115V, 400Hz, fixed phase
115V, 400Hz, centre tapped control phase
9, 2W/phase
Minimum drive speed 4000 r,p.m,
(D
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MAGNETRONS (jps9-200) YJ1180
YJI18I

MOUNTING POSITION Any

PRESSURISING

Topreventarcing the air pressure in the waveguide should not be less than
740 torr.

PHYSICAL DATA
kg 1b
Weight of magnetron 6.8 15

COOLING

Forced-air cooling is required in order to keep the anode block temperature
below the permitted maximum. 3 3

An air flow of approximately 0.85m"/min. (30ft /min.) should be directed
on the cooling fins.

Temperature
Anode block max. 120 C
OUTPUT CONNECTION
Suitable for connection to waveguide RG51/U (WG15, R84)

OPERATING NOTES
Tunable version with optional fixed frequency lock, YJ1181.

The lock consists of a small mechanical device mounted with the electrical
connections to the two-phase, 400Hz drive motor.

It does not add to the volume or external dimensions of the magnetron as it
is completely contained in the present housing for the motor cable conn-
ections. The only protruding part is the frequency adjustment screw, similar
to those of conventional tunable magnetrons. The frequency trimming is
made by means of a screw-driver or a flexible shaft to a knob for manual
adjustment, or to a servo motor for remote monitoring, In the latter case
the magnetron frequency may be kept as close as desired to a predetermined
frequency by comparison with a resonant cavity in a closed servo loop.

The lockis actuated simply by reversing the phase order of the motor, thus
letting the stalled torque work against a stop. The actuated lock keeps the
tuner in a precisely defined angular position, corresponding to a predeter-
mined frequency.

For a fixed operating point in steady state conditions the frequency canbe
locked to within 20MHz from any predetermined frequency within the
tuning band without any adjustments, either manual or automatic. With the
operating point varying within the specification, the frequency can still be
kept within 35MHz. Under all conditions (transient or steady state) the lock-
ing frequency is kept within 60MHz from the predetermined frequency. See
page D4.
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OUTLINE AND DIMENSIONS OF YJ1180 AND YJ1181
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MAGNETRONS

OUTLINE AND DIMENSIONS OF YJ1180 AND YJ1181
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DETAIL "A"

B7248

MAY 1967

Millimetres

46.5
37.4+0.1
12.6
14.75+1.2
46.5
34.,3+0.1
28.5
47.1+1.2
31.75+2.0
38.1 dia.
38
47.1+3.0
6.5
38.1£2,0
85.5£3.0
23+0.8
75 max.
138.5 max.
88.1 max.
63.5+0,25
31.75+1.2
75 max.
38.1+1.2
73 max.
76.2+0.25

86.9 max.

EERENHM E4CHUDOYZEERYTORBY QW >

98.4 max.

DIMENSIONS OF YJ1180 AND YJ1181

Inches

1.83
1.47+0.004
0.49
0.58+0.,05
1.83
1.35+0,004
1.12
1.85+0.05
1.25+0,08
1.50 dia.
1.50
1.85+0,12
0.26
1.50+0.08
3.37+0.12
0.91+0.03
2.95 max.
5.45 max.
3.47 max.
2.50+0.01
1.25+0.05
2.95 max.
1.50+0.05
2.87 max.
3.00+0,01
3.42 max.

3.87 max.

AE

AG
AH

AJ

AK
AL
AM
AN
AP
AQ
AR

AT
AU
AV
AW

AY
AZ
BB
BC
BD
BE
BF
BG

(Jps9-200) YJ1180

Millimetres

32 dia.
18.5
27°
47.5
32 dia.

7,15 dia.
21.1+0.15 dia.
19 dia.
13.7+0.15 dia.

6.35+0.4 dia.
4.3+0,12 dia.

0 min.

3.2%0.25

3.95+0.8

6.35
13.1 min,

19 min.
67.5+2.4
96 max.
127 max.
185 max.
255 max.

4.0

1.6

1.0

10.7 max.

22.5

Yj1181

Inches

1.26 dia.

0.73
o

27

1.8%7

1.26 dia.

0.28 dia.
0.83+0.006 dia.
0.75 dia.
0.54+0.006 dia.
0.25+0,02 dia.
0.17+0.005 dia.
0 min.
0.13+0,01
0.16+0,03

0.25

0.51 min.

0.75 min.
2.66+0.09

3.78 max,

5.00 max.

7.28 max.

10.0 max.

0.16

0.06

0.04

0.42 max.

0.89

Inch dimensions derived from original millimetre dimensions
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MAGNETRON

TENTATIVE DATA

Y}1200
Yj1201

QUICK REFERENCE DATA

High altitude magnetrons for X-band operation. Output coupling to
type YJ1200 is WG16, and to type YJ1201 is WG15.

Frequency 9.375 GHz
Power output 50 kw
Construction Packaged with flying leads

Unless otherwise shown, data is applicable to both types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS
R.F. pulse power output
Duty factor
Pulse duration
Pulse repetition frequency
Heater voltage (running)
Pulse current
Pulse voltage
Pulse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.f. output power

Frequency pulling (v.s.w.r. = 1.3)

CATHODE
Indirectly heated

Vh

T

Ih(surge) max. starting

50
0

400

12
12
144
60

19.

230
80
10

12.

2
10

.0016

.2%0.2

kW

kV/us
mA

MHz

The cathode must be heated for at least 90 seconds before the application

ofh.t.
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CHARACTERISTICS

Frequency fixed within the band

Pulse voltage (Ipulse: 12A)
R.F. pulse power output (Ip

ulse

12A)

Frequency pulling (v.s.w.r. =1.3)

Frequency temperature coefficient

Frequency pushing

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse

Load mismatch (v.s.w.r.)

END OF LIFE PERFORMANCE

9.345
11
40

Max
9.405 GHz
12.5 kv
- kw
15 MHz

-0.25 MHz/degC

0.5 MHz/A
Max
14 A
5.0 us
0.0025
350 w
80 kV/us
1.5

The magnetron is deemed to have reached end of life when it fails tosatisfy

the following: -

R.F. pulse power output (I

pulse

Frequency fixed within the band

Pul 1t =12
se voltage (Ipulse 12A)

MOUNTING POSITION

COOLING

Temperatures

Anode block max.

Cathode and heater seals max.

PRESSURISING

=12A)

Min.
9.345
11

35 kW
Max.

9.405 GHz

13.5 KV

Any

120 %

150 OC

The magnetron is capable of unpressurised operation at altitudes up to

30 000ft for the YJ1200 and 40 000ft for the YJ1201.

PHYSICAL DATA

Weight of magnetron

MAY 1968
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Y1200
Y1201

MAGNETRON

OUTLINE DRAWING OF YJ1200
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OUTLINE DRAWING OF YJ1201
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MAGNETRON Y]1220

TENTATIVE DATA

QUICK REFERENCE DATA

X-Band fixed frequency rugged magnetron with quick warm-up cathode.
Suitable for airborne and missile requirements.

Magnetrons canbe supplied to any spot frequency +50MHz in X-Band.

f (nom) 9.375 GHz
150 w

out
Construction Packaged, flying leads

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. Pulse power output 150
Duty factor 0.01
Pulse duration 0.2
Pulse repetition frequency 50
Heater voltage 5.0
Pulse current 1.0
Pulse voltage 850
Rate of rise of voltage pulse 30
Frequency pulling (v.s.w.r.=1.5) 15
CATHODE

Indirectly heated

Vh 5.0
Ih 0.7
"t P B
*Heater and h.t. voltage applied simultaneously
PHYSICAL DATA
Weight of magnetron 170

kV /us
MHz
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CHARACTERISTICS

Frequency (nom ) 9.375 MHz
Min Max.

=1. v

Pulse voltage (Ip iige 1.0A) 800 900
R.F. Pulse power output (Ipulse=1' 0A) 120 - w
Frequency pulling (v.s.w.r.=1.5) - 18 MHz
Frequency temperature coefficient - -0.25 MHz
per degC

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min Max.
Pulse current 0.5 2.0 A
Pulse duration 0.03 1.0
Duty factor - 0.02
Mean input power - 25 w
Rate of rise of voltage pulse - 50 kV/us
Load mismatch (v.s.w.r.) - 1.5

END OF LIFE PERFORMANCE

The magnetron is deemedto have reached end of life when it fails to satisfy
the following: -

=1,
R.F. Pulse power output (Ipulse 0A) 90 w
Min. Max
1 1 =
Pulse voltage (1p alge™1-04) 750 900 \%
MOUNTING POSITION Any
COOLING
Temperature
Anode block max 140 0C
(R
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MAGNETRON Y}1220

OUTLINE DRAWING OF YJ1220

3 Holes - 32UNC
2:5mm depth, 2 tap

MAX.
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All dimensions in mm.
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MAGNETRON

DEVELOPMENT SAMPLE DATA

Y} 1240

Frequency
Power output (pk)

Construction

Packaged with flying leads

QUICK REFERENCE DATA

Fixed frequency pulse magnetron with coaxial output

9.345 to 9.405

900

GHz
w

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS
R.F. Pulse power output
Duty factor
Pulse duration
Pulse repetition frequency
Heater voltage (running)
Pulse current
Pulse voltage
Pulse input power
Rate of rise of voltage pulse
Mean input current
Mean input power
Mean r.f. output power

Frequency pulling (v.s.w.r.=1.5)

CATHODE
Indirectly heated
V.

h
I (at V, =5.0V)

450
20

o © o o
no

900

.0005 0.
.05 0.

2000

5.0
0.7

001

o o © O

us
p.p.s.

kv
kw
kV/us

mwW
MHz

Heating time. At ambient temperatures above OOC the cathode must be
heated for at least 30 seconds before the application of h.t.

This Development Sample Data is derived from Development Samples provided
for initial circuit work, it does not form part of the Mullard Technical Handbook
Service and does not necessarily imply that the device will go into production

JANUARY 1968 S
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CHARACTERISTICS

Min. Max
Frequency fixed within the band 9.345 9.405 GHz
Pulse voltage apulse=2'0A) 1.8 2.2 kv
R.F. Pulse power output (Ipulse=2.0A) 800 - w
Frequency pulling (v.s.w.r.=1.5) - 20 MHz
Frequency temperature coefficient - 0.25 MHz
per degC
Input capacitance - 10 pF
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min Max
Pulse current 1.5 2.5 A
Pulse duration 0.03 1.0 us
Duty factor - 0.001
Mean input power - 6.0 w
*Rate of rise of voltage pulse - 100 kV/us
Load mismatch (v.s.w.r.) - 1.5

*Defined as the steepest tangent to the leading edge of the voltage pulse
above 80% amplitude.

END OF LIFE PERFORMANCE

The magnetron is deemed to have reached end of life when it fails to satisfy
the following: -

R.F. Pulse power output (Ipulse=2.0A) 600 w
Min. Max.
Frequency fixed within the band 9.345 9.405 GHz
Pulse voltage (Ipulse =2.04) 1.9 2.3 kv
MOUNTING POSITION Any
COOLING
Temperature
Anode block max. 120 0C

The anode temperature measured at the point indicated on the outline drawing
must be kept below the limit specified.

PHYSICAL DATA

Weight of magnetron 456 g
(A ;
[Mullard]
JANUARY 1968 A YJ1240 Page D2
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MAGNETRON YJ1240

OUTLINE DRAWING OF YJ1240

8 Leads:
[B8198] Black - Cathode
Red -Heater
Output plug OSM 201
1
200
+0'5 [ .,g
max
s N

3u
g
3
=}
x

\ Temp. measuring point.

SR le———13max. dia.

= - 49-Odia.
10-2

All dimensions in mm.
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MAGNETRON Y}J1250

TENTATIVE DATA

QUICK REFERENCE DATA
X-Band fixed frequency rugged magnetron

Frequency 9.345 GHz
Power output (pk) 90 kw
Construction Lightweight, packaged with flying leads

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. Pulse power output 90
Duty factor 0.0012
Pulse duration 6.0
Pulse repetition frequency 200
Heater voltage (running) 1.7
Pulse current 17.5
Pulse voltage 15.2
Pulse input power 265
Rate of rise of voltage pulse 50
Mean input current 21
Mean input power 320
Mean r.f. output power 108
Frequency pulling (v.s.w.r.=1.3) 10
CATHODE

Indirectly heated

Vh 12.6
Ih 2.0to 2.4
Ih(surge) TR .

ry (cold) 0.65

kW

us
p-p.s.

kv
kw
kV/us
mA

MHz

o » > <

The cathode must be heated for at least 90 seconds before the application

of h.t.
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CHARACTERISTICS

Min Max
Frequency fixed within the band 9.315 9.375 GHz
Pulse voltage apulse= 17.5A) 14 16 kV
R.F. Pulse power output (Ipulse= 17.5A) 85 120 kw
Frequency pulling (v.s.w.r.=1.3) - 15 MHz
Frequency temperature coefficient = -0.25 MHz
per degC
Input capacitance - 14 pF
Frequency pushing = 0.5 MHz
per A

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min Max
Pulse current 15 20 A
Pulse duration - 7.0 us

Duty factor & 0.0015

Mean input power - 400 w
Rate of rise of voltage pulse - 90 kV/us

Load mismatch (v.s.w.r.) o 1.5

END OF LIFE PERFORMANCE

The magnetron is deemed tohave reached end of life when it fails to satisfy
the following: -

R.F. Pulse power output (Ipulse=17'5A) 75 kw
Min. Max.
Frequency fixed within the band 9.315 9.375 GHz
1t =17.
Pulse voltage (Ipulse 17.54) 14 17 kv
MOUNTING POSITION Any

PHYSICAL DATA

Weight of magnetron 1.9 kg

JANUARY 1968 RN YJ1250 Page D2



MAGNETRON Y} 1250

COOLING
Temperatures
Anode block max. 120 <
Cathode and heater seals max. 150 OC
PRESSURISING

The cathode stem bushing will not arc over at a reduced atmospheric pres-
sure equivalent to an altitude of 35 000ft. The output system will operate
satisfactorily at a reduced atmospheric pressure equivalent to an altitude
of 25 000ft with a load v.s.w.r. of 1.5:1 varied through all phases.

VIBRATION

The magnetron will operate normally when subjected to sinusoidal vibrations
of amplitude +0.5mm or 1.5g which ever is the smaller in the frequency
range 5to 150Hz in any plane and the total frequency deviation shall not
exceed 100kHz.

ACCELERATION

The magnetron will function normally when subjected to an acceleration of
5.5g in any plane. No part of the valve will break loose when subjected to
an acceleration of 10g in any plane.

CLIMATIC

The magnetron will meet the requirements of the Joint Services Spec. K1001
issue 6 clauses 10.1, 10.3 and 10.8.

JANUARY 1968 S YJ1250 Page D3



OUTLINE DRAWING OF YJ1250
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MAGNETRON YJ1290

TENTATIVE DATA
QUICK REFERENCE DATA

X-band, fixed frequency, pulsed magnetron

Frequency (fixed within the band) 9.415 to 9.475 GHz
Power output (peak) 65 kW
Construction Packaged
Output connection Waveguide 16 flange

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

MARCH 1969 N, YJ1290 Page 1



TYPICAL OPERATION

Operating conditions

Heater voltage 1.0
Anode current (peak) 14
Pulse duration (t ) 0.5
Pulse repetition sate 1250
Rate of rise of voltage pulse 145

Typical performance

Anode voltage 14

Power output (peak) 65

Power output (mean) 40.5
CATHODE

Indirectly heated
Heater voltage (see notes 1 and 9)
Heater current

Heater current (surge) max.

(I B - )
o o o w

Heating time min. (see note 2)

TEST CONDITIONS AND LIMITS

us
pulse/s
kV/us

kv
kW

v
A
A

minutes

The magnetron is tested to comply with the following electrical specifica-

tion: -

Test conditions

Heater voltage (for test) 0
Anode current (mean) 8.8
Duty factor 0.00062
Pulse duration (tp) see note 3 0.5
v.s.w.r. at output connection $1.05:1

Rate of rise of voltage pulse (seenote4) 4150

Limits and characteristics Min. Max.
Anode voltage (peak) 12.5 15
Power output (mean) 34 =
Frequency 9.415 9.475
R.F. Bandwidthat 1/4 power (seenote3) - %;5
Frequency pulling (v.s.w.r. =1.5:1) - 15
Minor lobe level (v.s.w.r.=1.5:1) 6.0 -
Stability (see note 5) - 0.25

Heater current (see note 6)

Frequency temperature coefficient (see note 7)

<

us

kV/us

kv

GHz

MHz
dB

MARCH 1969 A YJ1290 Page 2



MAGNETRON YJ1290

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

These ratings cannot necessarily be used simultaneously and no individual
rating should be exceeded.

Min. Max.

Heater voltage 5.7 7.0 v
Anode voltage (peak) - 16 kv
Anode current (peak) 12 16 A
Power input (mean) - 160

Duty factor - 0.001

Pulse duration (tp) (see note 3) - 1.0 us
Rate of rise of voltage pulse (see note 4) 100 150 kV/us
Anode temperature (see note 8) - 120 0C
V.s.w.r. at output connection = 1.651

END OF LIFE PERFORMANCE

The quality of all production is monitored by random selection of magne-
trons which are then life tested under the stated test conditions. If the
magnetron is to be operated under different conditions from those specified
above, Mullard Ltd. should be consulted to verify that the life will not be
affected. The magnetron is considered to have reached the end of life when
it fails to meet the following limits when tested as specified on page 2.

Min. Max.
Power output (peak) 50 = kw
Frequency 9.415 9.475 GHz
3.5

R.F. bandwidth at 1/4 power - —gp— MHz

Stability - 0.5 %

MOUNTING POSITION (see note 10) Any
COOLING

Adequate cooling is provided at maximum mean input power by an airflow

of 0.43m3/min (15t3/min) at T =55°C and standard pressure from an

orifice of 31.75mm (1.250in) diarrnneter located at 6.35mm (0.250in) from
the cooling fins.

PHYSICAL DATA

kg 1b

Weight of magnetron 2.1 4.6

Weight of magnetron in storage carton 2.78 6.0
Dimensions of storage carton 215.9X 247.65 X 266.7 mm
8.5 9.75%x 10.5 in.

MARCH 1969 \v/ YJ1290 Page 3



VIBRATION

The magnetron is vibration tested to ensure that it will withstand normal
conditions of service.

NOTES

1

10.

With no anode input power. The heater voltage during operation is very
dependant on the application and should be agreed with Mullard Ltd.

. For ambient temperatures above -15°C the cathode must be heated for

at least 2 minutes before the application of H.T. For ambient tempera-
tures between -15°C and -55°C the cathode heating time is 3 minutes
minimum.

. The tolerance of pulse current duration (tp) measured at 50% amplitude

is £10%.

. Defined as the steepest tangent to the leading edge of the anode voltage

pulse above 80% amplitude.

. With the magnetron operating into a v.s.w.r. of 1.5:1 varied through

all phases over the anode current range of 12A to 16A peak. Pulses are
defined as missing when the r.f. energy level is <70% of the normal
level in the frequency range 9.415GHz to 9.475GHz. Missing pulses are
expressed as a percentage of the number of input pulses applied during
the period of observation after a period of 3 minutes of operation.

. Measured with a heater voltage of 6.3V and no anode input power, the

heater current limits are 0.9 and 1.1A.

. Design test only. The maximum frequency change with anode tempera-

ture change, after warming, is -0.25MHz/degC.

. The anode temperature measured at the point indicated on the outline

drawing must be kept below the limit specified.

. The magnetron is normally tested with a heater supply of 50Hz and is

suitable for operation at 1.1kHz. Mullard Ltd. should be consulted if
the magnetron is to be operated with a heater supply of any other fre-
quency.

It is necessary to keep all magnetic material as far as possible, at
least 50mm (2in.) away from the magnet. The inner polystyrene pack
of the magnetron carton provides adequate separation between magne-
trons, and it is recommended that magnetrons not in use be kept in
these packs.

MARCH 1969 A YJ1290 Page 4



MAGNETRON Y}1290

OUTLINE DRAWING

Outlet via W.G.16 Y

to take bolted flange

choke coupling 75.8
Joint — Services type I 3. +1.4
5985 — 99-083 - 0051 +

4 ; : : Tgs.7
30.99 [ _;'3 Al ] 79-38

] max

j L —
4 holes .‘32_51 .

8

X

& 4.305 Temperature G 80-4

fe—

, ma‘ chsuring Lo
:zog point 132. 6Max—
316 |
1+0.5
67.3 58
" max max

Heater terminal pin jack
with hole @ 3.175+0-076 x 15

Heater /Cathode terminal
pin jack with hole
@ 4.29310.076 x 15

6 holes @#4.91+004
spaced 60°+12”

All dimensions in mm

Millimetre to inch conversion table overleaf
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Millimetre to inch conversion table (rounded outwards).
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MAGNETRON YJ1300

QUICK REFERENCE DATA

X-Band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band) 9.380 to 9.440 GHz
Power output (peak) 7.0 kW
Construction Packaged

Output connection

Waveguide 16 flange

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAV E DEVICES

(Matlard)

¥iz00

R R BT DTN,
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TYPICAL OPERATION

Operating conditions Condition 1 Condition 2
Heater voltage 6.3 6.3 v
Anode current (peak) 5.0 5.0 A
Pulse duration (tp) 0.1 1.0 us
Pulse repetition rate 2000 1000 pulse/s
Rate of rise of voltage pulse 60 60 kV/us

Typical performance

Anode voltage (peak) 4.25 4.25 kv

Power output (peak) 7.0 7.0 kW

Power output (mean) 1.4 7.0 w
CATHODE

Indirectly heated

Heater voltage 6.3 v
Heater current 0.5 A
Heater current (surge) maximum 3.0 A
Heating time (minimum) (see note 1) 30 s

TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the following electrical specifica-
tion.

Test conditions

Heater voltage 6.3 v
Anode current (mean) 5.0 mA
Duty factor 0.001

Pulse duration (tp) (see note 2) 10 us
v.s.w.r. at output connection 1.05:1

Rate of rise of voltage pulse (see note 3) 75 kV/us

(@
[Mullard|
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MAGNETRON YJ1300

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Min Max
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 6.0 - w
Frequency (see note 4) 9.380 9.440 GHz
R.F. Bandwidth at 1/4 power (see note 2) - Zt_pﬁ MHz
Frequency pulling (v.s.w.r.=1.5:1) - 18 MHz
Stability (see note 5) - 0.25 %
Minor lobe level 6.0 - dB

Cold impedance (see note 6)
-
Heater current (see note 7)
Frequency temperature coefficient (see note 8)

Input capacitance (see note 9)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

These ratings cannot necessarily be used simultaneously and no individual
rating should be exceeded.

Min. Max.

Heater voltage (see note 10) 5.7 6.9 v
Anode voltage (peak) 4.0 4.6 kv
Anode current (peak) 4.0 6.0 A
Power input (peak) - 20 kw
Power input (mean) - 20 w
Duty factor - 0.001

Pulse duration (tp) - 1.0 us
Rate of rise of voltage pulse (see note 3) - 75 kV/us
Anode temperature - 120 oc
v.s.w.r. at output connection = 1.5:1

MAY 1969
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END OF LIFE PERFORMANCE

The quality of all production is monitored by the random selection of mag-
netrons which are then life tested under the stated test conditions. If the
magnetron is to be operated under different conditions from those specified
above, Mullard Ltd., should be consulted to verify that the life will not be
affected. The magnetron is considered tohave reached the end of life when
it fails to meet the following limits when operated under the conditions
specified on page 2.

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 5.0 - kw
Frequency 9.380 9.440 GHz
MOUNTING POSITION (see note 11) Any
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron 1.25 2.75
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190 X 190 X 280 7.5X 7.5X 11

VIBRATION

The magnetron is vibration tested to ensure that it will withstand normal
conditions of service.

NOTES

1.

For ambient temperatures above 0°C the cathode must be heated for at least
30 seconds before the application of h.t. For ambient temperatures between
0°C and -55°C the cathode heating time is 45 seconds minimum.

. The tolerance of pulse current duration (tp) is +10%.

. Defined as the steepest tangent to the leading edge of the voltage pulse above

80% amplitude.

. Magnetrons with other frequency ranges can be supplied to order.

. With the magnetron operating into a v.s.w.r. of 1.5:1 varied through all

phases over an anode current range of 4.0mA to 6.0mA. Pulses are defined
as missing when the energy level is less than 70% of the normal level in
the frequency range 9.380 to 9.440GHz. Missing pulses are expressed as
a percentage of the number of input pulses applied during the period of
observation after a period of 10 minutes operation.

. The cold impedance is measured at the operating frequency and will give a

v.s.w.r. of >6:1. The position of voltage minimum from the face of the
output flange into the magnetron shall be 3.0 to 9.0mm.

(R
[Mullard|
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MAGNETRON YJ1300

NOTES (contd.)

7. Measured with heater voltage of 6.3 volts and no anode input power, the
heater current limits are 0.5 to 0.6A.

8. Design test only. The maximum frequency change with anode temperature
change (after warming) is -0.25MHz/degC .

9. Design test only. The maximum input capacitance is 9.0pF.

10. The magnetron is normally tested with a heater supply of 50Hz and is
suitable for operation at 1kHz. Mullard Itd. should be consulted if the
magnetron is to be operated with a heater supply of any other frequency.

11. It is necessary to keep all magnetic material as far as possible, at least
50mm (2in) from the magnet. The inner polystyrene pack of the magnetron
carton provides adequate separation between magnetrons and it is recom-
mended that magnetrons not in use be kept in these packs.
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OUT LINE DRAWING OF YJ1300

je————135,5040.17 ——

B9800

l ja—— 6914 —
1 T
40 4
max min
| ;

le——————118 max ———— =

12.25
+4.25

—

Lead connections

Red —Heater
Blue—Heater /Cathode

4 fixing holes (a) T
@ 4.445%0.076 200 Outlet via waveguide WG16
nom to take bolted flange choke
¥ coupling similar to “Joint Services
T 255 type 5985-99-083-0051
max
55 i / 4 holes @ 4.369%397¢9
max —Z— T [ 17 :
15.50 24 - + 09\1
+003 i | 41.28
) +0.38
\a . a
nraug)x 44 N o & 9 t
1 +008 ™ | [~
38.63 |
16.255 - =003
+0.025
87.96
=50ikE All dimensions in mm
CONVERSION TABLE
(Rounded outwards)
Millimetres Inches Millimetres Inches
4 min. 0.15 min. 38.63 £0.03 1.5209 £0.0012
+0.076 +0.003
.369 7 5 5 s
@ 4.369 " oq @ 0.172 " o 40 max 1.58 max
4.44 £0.08 0.1748 =0.0032 41.28 £0.38 1.625 +£0.015
@ 4.445 +£0.076 @ 0.175+0.003 55 max. 2.17 max.
12.25 £4.25 0.48 £0.17 69 £4 2.72 £0.16
15.50 £0.03 0.6102 £0.0012 87.96 £0.03 3.4630 £0.0012
16.255 £0.025 0.640 £0.001 118 max. 4.65 max.
25 max. 0.99 max. 135.50 £0.17 5.3347 £0.0067
30 max. 1.19 max. 200 nom. 7.87 nom.
()
[ Mullard |
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MAGNETRON 2)42
(MIL-E-1]667E)

QUICK REFERENCE DATA

Fixed frequency 'X' band magnetron with natural or forced-air cooling .

Frequency 9.345t09.405 Ge/s
Power output (pulsed) T kW

— Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
MICROWAVE DEVICES.

CHARACTERISTICS
Min Max
Frequency
Fixed within the band 9.345 9,405 Gc/s
Pulse voltage (Ipyjge = 4.5A) 5.3 5.7 kV
R.F. pulse power output (I pulse = 4.54) 7.0 - kW
Frequency pulling (v.s.w.r. = 1.5) - 15 Mc/s
Frequency temperature coefficient - 0.25 Mc/s
per C
Distance of v.s.w. minimum from face
of mounting plate into valve 13.5 22.5 mm
Input capacitance - 8.0 pF
A\
TYPICAL OPERATION
R.F. pulse power output 7.5 kW
Duty factor 0.001
Pulse duration 1.0 us
Pulse repetition frequency 1000 P.P.S.
Heater voltage (running) 6.3 v
Pulse current 4.5 A
Pulse voltage 5.5 kv
Pulse input power 24,7 kw
Rate of rise of voltage pulse 50 kV/us
Mean input current 4,5 mA
Ve Mean input power 24,7 w
Mean r.f. output power 7.5 w
Frequency pulling (v.s.w.r. = 1,5) 14 Mec/s
(N
[Mullard]
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CATHODE

Indirectly heated

Vh
Th

Heating time.

At ambient temperatures above

6.3 v
600 mA

0°C the cathode must be

heated for at least 2 minutes before the application of h.t. Below this
temperature the heating time must be increased to at least 3 minutes.

For mean input powers greater than 25 watts, it is necessary to reduce the
heater voltage within 3 seconds of applying h.t. in accordance with the

formula:

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse
Load mismatch (v.s.w.r.)
Temperature of anode block

MOUNTING POSITION

JULY 1964

P,

in
= .3 SO ) 1
V] 6.3 (1 180)Vots

Min Max.
3.5 5.5 A
2.5 us
0. 0025
82.5 w
75 kV/us
1.5
120 °c
Any
Page D2



MAGNETRON 2J42

(MIL-E-1667E)
PHYSICAL DATA
1b kg
Weight of magnetron 3.0 1.4
Weight of magnetron in carton 5.7 2.5
in mm
Dimensions of storage carton 7.75x8.0x 9.75 200 x 210 x 250

COOLING

In normal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of cooling air between the radiator
fins may be necessary to keep the block temperature below the permitted
maximum,

JULY 1964 A Page D3



DIMENSIONS

Min.
112.7

40.9

68.28

49,22

19.05

Millimetres
Nom.

104.2

31.75

3.175

60.78

30.99

Max.
113.5

4.39 dia.

4,52 dia.

41.17

80.98

55.58

30.18

101.6

Millimetre dimensions derived from original inch dimensions.

Inches
Min Nom. Max.

A 4,438 - 4.469
B = 4,103 -
C 0.167 - 0.173
D 0.172 = 0.178
E 0.156 = 0.188
F 1.276 - 1.284
G 1.216 - 1.224
H - - 1.0
J 0.188 - 0.219
K 1.609 = 1.641
L 2.688 - 3.188
M & - 2.188

- - 1,188
P - - 4.0
Q 1.938 - =
R - = 3.313
S 0.750 = 1.0
T - = 0.375
U - - 0.250
v - 1.250 -
w = 0.125 -
X - 2,393 -
Y = 1.220 -

JULY 1964
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MAGNETRON

2)42

(MIL-E-1/667E)

JULY 1964 S

E P—6—- s
w ‘ B r
Reference plane B Via _ _@h ay ——| ; '
3 holes f T . n[_ o
10-32 UNF F IE] ‘ ¥
(see note 1) 4nholes Q — o
o b | - oo
see note 2 — r;qohng
.-.?; j.. e | ins
B — U /_ v
. : | A N
RN o \
| R
\_‘ \ i ; Direction
1 = - - J) / X
: $ : '@ L of air blast
H (
' | | 2 Holes - L—W
—_— (see note 3)
R
pa— Y
Reference
o ] 78,
plane A
fe— K —
Reference Note
plane’c I. Holes shall be within
s 0-015 of indicated centres,
L 2. Centre of this hole to lie
within 0-004 of reference
ja— N —ta——— M plane C
3. Holes shall lie within 0-005
of indicated centres. A
cylinder 0:330 dia. centred
( in holes shown, shall clear
the side of the magnet
pu
B89
Anode temperature _%
measuring point
()
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MAGNETRON 2]42
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EFFICIENCY PLOTTED AGAINST ANODE PULSE CURRENT
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A

MAGNETRON

2J55

Frequency
Power output (pulsed)

Construction

QUICK REFERENCE DATA

9.375

Fixed frequency 'X' band forced air cooled magnetron.

GHz
kw
Packaged

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 50
Duty factor 0.00067
Pulse duration 2.0
Pulse repetition frequency 325
Heater voltage (running) 2.5
Pulse current 12
Pulse voltage 12
Pulse input power 144
Rate of rise of voltage pulse 50
Mean input current 8.0
Mean input power 96
Mean r.f. output power 32.5

Frequency pulling (v.s.w.r.= 1.5) 12

CATHODE
Indirectly heated

Y

b

]h (surge) max,

t, ) (min.)

50
0.001
1.0

1000
0

12
12
144
50
12
144
50
12

6.3+£10%
1.0
6.0

120

kw

us
p.p.s.

kv
kW
kV/us

MHz

» o» <

wn

It is necessary to reduce the heater voltage immediately after the appli-
cation of h.t. in accordance with the input power-heater voltage rating

chart on page C1.

NOVEMBER 1967 S

2J55 Page D1



CHARACTERISTICS

Min. Max.
Frequency (fixed within the band) 9.345 9.405 GHz
Pulse voltage (I =12A) 4.0 13.0 kv
pulse
= - k
R.F. pulse power output (Ipulse 12A) 40 W
Frequency pulling (v.s.w.r.=1.5) - 15.0 MHz
Frequency temperature coefficient - 0.25 MHz
per degC
RATINGS (ABSOLUTE MAXIMUM SYSTEM) Mk
Pulse current 16 A
Pulse duration 2.5 us
Duty factor 0.001
Mean input power 180 w
Rate of rise of voltage pulse 60 kV/us
Load mismatch (v.s.w.r.) 1.5

END OF LIFE PERFORMANCE

The valve is deemed to have reached end of life when it fails to satisfy the

following :
R.F. pulse power output (Ipulse= 12A) 30 kw
Min. Max.
Frequency
Within the band 9.345 to 9.405 GHz
BANDWIDTH 3.0 MHz
tp
Where tp= Pulse duration in us
MOUNTING POSITION Any
PRESSURISING

The magnetron need not be pressurized at heights up to 10, 000ft.

The circular mounting flange and the waveguide output crstem of the valve
are made to enable the magnetron to be used in applications requiring a
pressure seal,

They can be maintained at a pressure of 3.17kg/cm2 (451b/in2) absolute.

PHYSICAL DATA
kg 1b

Weight of magnetron
Weight of magnetron in carton

W

COOLING

Aflow of cooling air may be necessary to keep the anode block temperature
below the permitted maximum.

Temperature
Anode block max. 100 °c
(R
NOVEMBER 1967 (Mullard] 2J55 Page D2



MAGNETRON

OUTLINE DRAWING

= et

Banana pin_jack
B diometer DD
Qm EE
[3 Fi6noles)
H
J
X

g iz

M
N '1:1
-

)

{

-
| V&
o L

Reference plane 'A” / $

Reference plane 'C’

x

2J55

Reference plane 'B°

Outiet via
waveguide
" WG 15

C indicates that the
agjacent jack is the
common cathode
connection

o)
ANODE CONNECTION TERMINATED AT THE BASE PLATE
Dimensions overleaf
M
(R
NOVEMBER 1967
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DIMENSIONS

Millimetres Inches

A 63.5 2.50 max.
B 11,1 %0.5 0.437 +0.020

(6] 2.16+£0.13 0.085 +0.0051

D 36 1.42 max.
E 31.6 1.24

F 4.90+0.07 0.193 +0.0028 dia.
G 30.15 1,187

H 36.5 £0.7 1.437 +0.028

J 42.85 1.687

K 73.0 +0.13 2.87 +=0.0051

L 136.47 5.373 max.
M 12,7 0.5 max.
N 1.6 0.063

(0} 79.3 3.12 max.
P 34 1.34 rad
Q 9.5 0.37

R 69.7 2.74 max.
S 67.6 2.66 max.
T 44.45+0,18 1.750 +£0.,0071

U 52,3 2.06 max.
\' 30.3 £0.5 1.192 +0.020

w 11 0.43 min,
X 75.4 2,97 max.
¥ 19 0.75

Z 39.T £0:5 1.563 +0,020

AA 3.18£0,13 0.125 +0.0051

BB 75.8 1.6 2,984 +0.063

(6] 6] 82.5 %0.7 3.248 +0,028

Millimetre dimensions derived from original inch dimensions
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MAGNETRON 2)55

2J5 5} BEB19
80
Vy(V)
60T
N
™
N
N
N
2-
0
0 50 100 150
Pn(W)

HEATER DERATING CHART
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MAGNETRON 2)56

QUICK REFERENCE DATA
Frequency 9.245 GHz
Power output (pulsed) 50 kw
Construction Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 50 50 kw
Duty factor 0.00033 0.001 Laad

Pulse duration 0wl 1.0 us
Pulse repetition frequency 3300 1000 p.p.s.
Heater voltage (running) 5.0 0 v
Pulse current 12 12 A
Pulse voltage 12.7 12.% kv
Pulse input power 152 152 kw
Rate of rise of voltage pulse 100 100 kV/us
Mean input current 4.0 12 mA
Mean input power 50 152 w
Mean r.f. output power 16.5 50 w
Frequency pulling (v.s.w.r.=1.5) 12 12 MHz

CATHODE

Indirectly heated

Vh 6.3+10% v
]'h 1.0 A
]h (surge) max. 6.0 A
T (cold) 0.8 Q
t o (min.) 120 s

It is necessary to reduce the heater voltage immediately after the appli-
cation of h.t. in accordance with the input power-heater voltage rating
chart on page C1.
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CHARACTERISTICS

Frequency (fixed within the band)
Pulse voltage (Ipulse= 12A)

R.F. pulse power output apu.lse=12A)
Frequency pulling (v.s.w.r.=1.5)

Frequency temperature coefficient

Input capacitance

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse

Load mismatch (v.s.w.r.)

END OF LIFE PERFORMANCE

Min.
9.215

11

40

11

Max.

9.275 GHz

13 kv
- kW

15 MHz
0.25 MHz

per degC
9.5 pF
Max.

13 A
2,5 us
0.001

180 w
150 kV/us
1.5

The valve is deemed to have reached end of life when it fails to satisfy the

following:

R.F. pulse power output (Ipulse =12A)

Frequency

Within the band

Pulse voltage (Ipulse= 12A)
MOUNTING POSITION
PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

COOLING

Min.
9.21 to
11 to

kg

L

4.5

30 kW
Max.
9.28 GHz
13.5 kv
Any
1b
3.0
9.9

A flow of cooling air may be necessary to keep the anode block temperature

below the permitted maximum.
Temperature

Anode block max.

DECEMBER 1967 N,
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MAGNETRON 2)56

OUTLINE DRAWING OF 2J56

hk h
Banana pin jack
diameter DD
fengtn EE

S~
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—
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)
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Reference plane 'C’
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K 15 th
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ANODE CONNECTION TERMINATED AT THE BASE PLATE
A Dimensions overleaf
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DIMENSIONS

Millimetres

63

2

36

30

34

11

19

N H X < aH® HoWmoZ:2rH R SImaoosM/Wmouaoauw»

3
75

8 E¢%

82

31.
4.

136.
12,
1.
79.

9.
69.
67.
44,
52.
30.

75.

39.

.5
11,
.16+0.13

] +0.5

6
90+0.07

.15
36.
42,
73.

5 £0.7
85

0 +0.13
47

7

6

3

5

7

6
45+0.18
3

3 0.5

4

7 £0.5

.18+0.13
.8 £1.6
5 0.7

Inches

2.50
0.437
0.085
1.42
1.24
0.193
1.187
1.437
1.687
2.874
5.373
0.5
0.063
3.12
1.34
0.37
2,714
2.66
1.750
2.06
1.192
0.43
2.97
0.75
1.563

0.125
2.984
3.248

+0.020
+0.0051

+0.0028 dia.

+0.028

+0.0051

max.

max.

rad.

max.

max.
+0.0071

max.
+0.020

min.

0.020

+0.0051
+0.063
+0.028

Millimetre dimensions derived from original inch dimensions

DECEMBER 1967
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MAGNETRON 2)56
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HEATER DERATING CHART
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MICROWAVE DEVICES: GENERAL OPERATIONAL

INDUSTRIAL RECOMMENDATIONS
MAGNETRONS

1.1

1.2

1.4

1.5

1.6

HEATER

GENERAL

Incorrect setting of the heater voltage and, in consequence, a
cathode temperature toohigh or toolow, maylead to unsatisfac-
tory operation and cause the valve life to be shortened.

SURGE CURRENT

With some valves it may be required tolimit the heater current
when switching on the heater supply. Individual data sheets give
information on this together with the cold heater resistance to
assist in the design of a suitable surge current limiting circuit.

STARTING VOLTAGE

With indirectly heated cathodes the heater startingvoltage should
be set within £ 2,5 % at nominal supply input voltage.

In the case of directly heated cathodes reference should be
made to the individual data sheets.

PRE-HEATING TIME

Before the application of the h.t. supply the heater starting
voltage should be applied for a time not less than that stated in
the individual data sheets. This ensures adequate electron density
to start oscillation in the required mode.

RUNNING VOLTAGE

During operation the cathode temperature is increased by electron
back bombardment ("'back heating'). The individual data sheets,
therefore, contain information relating the heater running voltage
to the average anode current so that the cathode temperature can
be maintained at the desired level. The heater voltage must be
reduced to the appropriate value immediately the h.t. voltage is
applied.

TEMPORARY FLUCTUATIONS

Unless otherwise stated in the individual data sheets, the cathode
will accept temporary fluctuations of heater voltage within the
range +5% to -10% of the nominal values

(R

[Mullard|

FEBRUARY 1964 R Page D1



GENERAL OPERATIONAL MICROWAVE DEVICES:
RECOMMENDATIONS INDUSTRIAL

MAGNETRONS

2.1

2,2

3.1

3.2

INPUT AND OUTPUT CONNECTIONS

INPUT CONNECTION

To prevent anode current flowing through the heater the negative
h.t. voltage line should bhe connected to the common heater-
cathode terminal,

OUTPUT CONNECTION

It is important that the type of output connection should be as
specified in the data. Connections tothe output must be designed
to prevent misaligned surfaces which introduce reflecting dis-
continuities and must be sufficiently tight to avoid arcing, It is
also important to avoid undue stressing of the output section
which would either deform the metal or break the glass or ceramic
vacuum seals. It is necessary therefore that any mechanical
pressure be applied uniformly, when a uniform mechanical
pressure is not certain a flexible mounting must be provided,
e.g. rubber bushes for fixing screws.

H. T. SUPPLY

GENERAL

Usually the dynamic impedance of a magnetron is low, therefore
small variations in the applied voltage can cause appreciable
changes in operating current, In the equipment design it is
necessary to ensure that such resultant variations in operating
current do not lead to operation outside the published limits.

Changes in current cause changes in power and frequency
and, consequently, change the equipment performance. Their
effects should determine the maximum permissible change of
current inherent in the equipment design under the worst op-
erating conditions. Where these changes in performance are
not acceptable, either manual control or automatic stabilisation
of the average operating current must be incorporated in the
power supply design.

MINIMUM OPERATING CURRENT

At a low operating current,above the threshold of oscillation,
magnetrons can develop a negative resistance characteristic.
When operated with an unregulated power supply, additional

(A=
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MICROWAVE DEVICES: GENERAL OPERATIONAL

INDUSTRIAL RECOMMENDATIONS
MAGNETRONS

3.3

4.1

4.2

series resistance is necessary to prevent instability. With a
regulated power supply the range of control should be limited
to avoid hunting., For this reason a minimum operating current
is given in the data sheets,

PEAK CURRENT LIMITATION

In certain applications an unfiltered power supply is used. In
these circumstances care should be taken to ensure that the
peak current rating cannot be exceeded. A resistance or induc-
tance isusually needed in series with the power supply to augment
the inherent regulation of the supply.

LOADING

GENERATOR LOAD CHART (RIEKE DIAGRAM)

A chart showing typical output power and frequency change
plotted on a modified impedance circle diagram against magnitude
(v.s.w.r.)and phase of the load seen by the magnetron provides
information on the behaviour of the magnetron under various
load conditions.

Such a chart is often referred to as a Rieke diagram,

With a load of bad mismatch and at a particular phase there
is a region on the chart which is characterised by high power
output and convergence of the frequency contours. This region
is known as the '"sink'' and the phase of the load at whichthe
magnetronbehaves in this manner is known as ""the phase of sink',
Operation of the magnetron under this load conditionwill lead to
instability and may cause failure.

The region opposite the sink indicates a low power output,
A low power output leads to excessive anode dissipation and
increased '"back heating' of the cathode. These effects can be
detrimental to the life of the magnetron and should be avoided.

MAXIMUM VOLTAGE STANDING WAVE RATIO OF LOAD

Information on the maximum standing wave ratio that can be
withstood under continuous operation is given in individual data
sheets. Incorrect loading (exceeding this value of v, s w.r.) may
cause unstable operation in the form of moding or arcing.

FEBRUARY 1964 R Page D3



GENERAL OPERATIONAL MICROWAVE DEVICES:
RECOMMENDATIONS INDUSTRIAL

MAGNETRONS

4.3

4.4

4.5

COLD LOAD MEASUREMENT

Before the h.t. is applied it must be established that the load
condition is such that the v, s.w.r. presented to the magnetron at
its output connection dies not exceed the limiting value. For this
purpose low power measurements using a standing wave detector
or reflectometer technique are necessary over an appropriate
frequency range about the actual magnetron frequency. The freq-
uency range must be adequate to cover operational frequency
drift due to, current pushing, load pulling and magnetron tem-
perature change.

When magnetrons are likely to be replaced in equipment
without further measurement or adjustment of the coupling
system, the low power measurements must cover a frequency
range which embraces the whole frequency band of the magnetron
together with an extension to cover operational frequency drift
outside the band.

It should be noted that the value of v.s.w.r. will be vastly
different when the load is removed from the applicator or heating
chamber and that h.t. should never be applied under this con-
dition, As a protection against this risk a suitable preload
should be incorporated in the microwave circuit.

ON-LOAD MEASUREMENTS

It is possible to monitor the power reflected from the loadto the
magnetronby means of areflectometer technique. Ifitis possible
for the reflected power to become excessive so that thev.s.w.r.
limit is approached, the magnetron should be safeguarded by
means of an automatic h.t, switch-off,

INSTANTANEOUS LOAD CONDITION

Some equipments include a device which provides a varyingfield
pattern, to produce a more uniform energy distribution. This
device introduces a varying instantaneous load condition. Some
relaxation of the maximum v.s.w.r. rating under continuous
operation can be allowed for instantaneous load conditions outside
the "sink''region provided that the average reflected power does
not exceed that implied by the continuous v.s.w.r. rating, Any
relaxation should be agreed with Mullard Limited. No relaxation
can be permitted in the sink region.

()

[Mullard]| Page D4
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MICROWAVE DEVICES: GENERAL OPERATIONAL

INDUSTRIAL RECOMMENDATIONS
MAGNETRONS

5.1

5.2

5.3

COOLING
GENERAL

The cooling requirements given in the data sheets refer to
magnetrons operated under open bench conditions. In order to
keep within the limiting temperatures for anode block, cathode
terminal assembly and output seal, where appropriate, it may
be necessary in the practical equipment to provide additional
coolant on account of high environmental temperatures due to
restrictions imposedby the cabinet and to associated components
within the cabinet, and to high ambient temperatures at the
equipment location.

The residual heat of the cathode on switch-off may raise
the seal temperature above its permitted maximum. This danger
can be avoided either by continuing the airflow after removal of
cathode heater power or by using sufficient air during operation
to keep the temperature of the cathode so low that the rise in
seal temperature on switch-off can be accommodated.

Having regard to the limiting temperatures, measure-
ments should be made in the development stage of an equipment
using special paints, lacquers, thermopapers or other suitable
means.

Thermal cut out switches should be used to prevent operation
with excessive anode blocktemperature in the event of reduction
or failure of the cooling medium.

AIR COOLING

It is important that the air should not contain dust, moisture or
oil, If anairfilter is incorporatedin the system, allowance must
be made for the pressure dropacrossthe filter when choosing an
adequate blower,

WATER COOLING

Circulating cooling water should be as free as possible from all
solid matter and its dissolved oxygen content should be low. A
closed water system using demineralised or distilled water should
be used whenever possible.
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GENERAL OPERATIONAL MICROWAVE DEVICES:
RECOMMENDATIONS INDUSTRIAL

MAGNETRONS

INSTALLATION

The magnetron should never be held by the cathode radiator.

Because the magnet produces a strong field, only non-mag-
netic tools may be used for installingthe magnetron or adjacent
components, this reduces the riskof collision between the tools
and the glass parts of the magnetron.

MOUNTING

The minimum distance from other magnetic materials given on
the data sheet must be maintained to prevent deterioration of
the magnetron performance. Other devices which produce stray
magnetic fields (Blower or stirrer motor) should be placed so
that they do not influcence the operation of the magnetron.

The magnetron should be mounted by means of the mounting
holes provided. It should NEVER be supported by the coupling
to the magnetron output system,

STORAGE

Magnetrons should be stored in their original packing because
this has been designed to protect them against reasonable vibra-
tion and knocks. It also ensures that the spacing between perm-
anent magnet valves and other magnets and ferrous objects is
adequate to avoid demagnetisation,

Magnetically sensitive instruments such as compasses,
electric meters and watches should not be brought close to a
bank of packaged magnetrons.

When a magnetron is temporarily taken out of service it
should be placed immediately in its proper container. This is
good practice and obviates the risk of damage to the magnets or
the glass and ceramic parts and prevents the entry of foreign
matter into the output aperture.

Unpacked permanent magnet valves should NEVERbe placed
on steel benches or shelves,
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MICROWAVE DEVICES: GENERAL OPERATIONAL

INDUSTRIAL RECOMMENDATIONS
MAGNETRONS

10.

CONDITIONING

After transit or a long period of storage, the h.t. voltage should
be increased gradually or in several steps until normal operation
is achieved. This treatment will remove any traces of gases which
could cause instability, itis particularly important in high power
magnetrons.

STRAY MICROWAVE RADIATION

The document* entitled ""Safety Precautions Relating To Intense
Radio-Frequency Radiation' implies that a stray radiation field
is a human hazard if the power density exceeds 10mW/cm2, The
power output of industrial magnetronsis such that, with improp-
erly sealded or defective closures and connections in the trans-
mission system, this power density can easily be exceeded.
Serious attention should be givento this point in the manufacture
of equipment with due regard to probable deterioration through
its life,

* Published by H, M.S.0., 1960 S,0, Code No, 43-182,
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MAGNETRON JP2-0.2

QUICK REFERENCE DATA

Magnetron for use in microwave diathermy or as a laboratory source
for gas ionisation.

Frequency 2,45 GHz
Power output (c.w.) 200 w
Construction Packaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS (measured at Ia =200mA d.c., v.s.w.r. <1.05)

A Frequency fixed within the band 2,425 to 2.475 GHz
Operating voltage range (d.c.) 1.55 to 1.7 kv

OPERATION FROM SINGLE-PHASE SUPPLY WITHOUT RECTIFIER

OPERATING CONDITIONS (using h.t. supply with Z > 2509)

*Heater voltage (running) 4.5 v
Mean anode current 200 mA
Peak anode current 1.3 A
Load mismatch (v.s.w.r.) 1.5
Power output (matched load) 200 w
A *For different values of anode current, the heater voltage should be

adjusted in accordance with either curve 'a' or 'b' on page C3.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min Max
Heater voltage (starting) 4.8 5.6 v
Heater surge current - 8.5 A
Mean anode current & 230 mA
Peak anode current - 1.4 A
Load mismatch (v.s.w.r.) = 2.0
Envelope temperature - 125 oa
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OPERATION FROM SINGLE -PHASE FULL-WAVE RECTIFIER WITHOUT
SMOOTHING FILTER

OPERATING CONDITIONS (using h.t. supply with Z >5009)

*Heater voltage (running) 4.6 v
Mean anode current 200 mA
- Peak anode current 700 mA
Load mismatch (v.s.w.r.) 1.5
Power output (matched load) 200 w

*For different values of anode current, the heater voltage should be
adjusted in accordance with either curve 'a' or 'b' on page C3.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Heater voltage (starting) 4.8 5.6 v
Heater surge current - 8.5 A
Mean anode current - 230 mA
Peak anode current = 800 mA
Load mismateh (v.s.w.r.) - 2.0
Envelope temperature - 125 o¢

NOVEMBER 1967 JP2-0.2 Page D2




MAGNETRON JP2-0.2

™

OPERATION FROM D.C. SUPPLY

To obtain optimum power output, it is necessary to insert between the
magnetron and the load, a fixed reflection element (see page D8) giving a
mismatch with v.s.w.r. of 2.0 in "phase of sink'" .

OPERATING CONDITIONS

*Heater voltage (running) 4.0 4.8 A%
Mean anode current 150 100 mA
Peak anode current 220 150 mA
TLoad mismatch (v.s.w.r.) 2.0 2.0
TPower output (matched load) 150 100 w
PN *For different values of anode current, the heater voltage should be

adjusted in accordance with curve 'c' on page C3.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Heater voltage (starting) 4.4 5.0 v
Heater surge current - 8.5 A
Mean anode current - 200 mA
Peak anode current = 400 mA
fLoad mismatch (v.s.w.r.) - 3.0
Envelope temperature - 125 %
TExcluding fixed reflection element
~ CATHODE
Indirectly heated
A.C. or
Anode supply rectified A.C. D.C.
*“Vh (starting) 5.3 4.8 v
I]J 3.5 3.3
rh (cold) 0.2 0.2 Q
Preheat delay before applying h.t. 3.0 4.0 min.

**Temporary fluctuations not exceeding +5% and -10% of the nominal
heater voltage are permissible.

The heater voltage must be reduced immedialely after the application

N of h.t. in accordance with the curves on page C3.
(G
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OUTPUT CONNECTION

50Q coaxial with 4,8mm inner conductor and 11mm outer conductor,

COOLING

Natural cooling is sufficient provided that the magnetron is effectively
mounted on a heat conducting non-magnetic heatsink, It is desirable to

mount the heatsink vertically,

MOUNTING POSITION

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

DIMENSIONS

H X € ® o Ow=2Z2 2R SE QHBEY aw >

Millimetres
1.5
4,0+0,2
2,8%0,2
1.5
3.8+0,05

11,1 +0,15

12,8+0,15

16
2.0+0,15
6.0

13

19

16.5
3.0
2.0

21

27

16

20

45

Any (but see COOLING)

kg
2.4
3.5

Inches
0,059
0,157+0,008
0,110+0,008
0,059
0,150+0,002
0.,437+0,006
0.504 0,006
0,63
0,079+0,006
0,236
0.51
0,75
0,650
0,118
0,079
0.83
1,06
0,63
0,78
1,77

1b
5.3
7.7

dia,
dia,

dia,

dia,
dia.

max

Inch dimensions derived from original millimetre dimensions.
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MAGNETRON

OUTLINE DRAWING

JP2-0.2

Detail |
e
1 ©
w
\ \ \
Detail 2
——- 4 holes,6mm
- metric thread
— ¥ >
A
7/8in-20NEF-2tap B'I I
T e =ck || 7
NN ££ L
[ R 1 1—\‘ T
M N t + E FGH
L]
Lo 1 ! 1
DY - -1
SR -‘—Q Reference plane
R =
Detail | Detail 2
Note:
The inner conductor
(E above) will always
lie within a circle of
diameter 55mm.
(R
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DIMENSIONS

Millimetres Inches
T 90 3.54
U 30 1,18
v 80 3.15
Z 50 1,97
AA 1 2,80
BB 64 2,52
CcC 33 1.30
DD 64 2,52

Inch dimensions derived from original millimetre dimensions,

[Mullard]
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MAGNETRON JP2-0.2

The anode is
terminated in
NC the base plate.

o k,h
h k,h
kh h Octal Base
(R
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FIXED REFLECTION ELEMENT
TEFLON ar-z.o DRIVING FIT

MM

7/8~ 20NEF NN
_2TAP [KK

FF JJ RLL

/ \

I

DN
A ik ke ek ke e kIt R LT LT
I | S O SR e [

N —— —= — SSRR
/ T
66 [ A
HH -V
Bl L ux ww Rerjlz;eanc'c
DIMENSIONS
Millimetres Inches
FF 12.6 £0.05 0.496 +0.002 dia.
GG 11.13 £0.15 0.437 £ 0.006 dia.
HH 4.8 £0.05 0.189 = 0.002 dia.
JJ 3.85+0.05 0.152 +0.002 dia.
KK 14 0.55
LL 13 0.51
MM 105 4.13
NN 7.2 +0.1 0.283 +0.004
PP 2.0 £0.15 0.079 £ 0.006
QQ 1.5 0.059
RR 12.8 +£0.15 0.504 = 0,006 dia.
SS 15 0,2 0.591 0,008 dia.
TT 3.8 £0.05 0.150 = 0.002 dia.
Uuu 2.8 £0.2 0.110 £0.008
\'AY 4.0 0.2 0.157 £ 0.008
wWw 22 +0.1 0.866 = 0.004
XX 57.5 0.2 2.264 +0.008
s 4 16 0.63
ZZ 3.0 0.118
A 5.0 0.1 0.197 - 0.004

Inch dimensions derived from original millimetre dimensions.
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MAGNETRON JP2-0.2

RIEKE DIAGRAM <~

Measured with a.c. supply I:J1 = 0.2A
= w= w= = Qutput power
— = Frequency pulling

d = distance of standing wave minimum
from reference plane 'A' towards load.

C K \ Towards load
(\ ot
AN
Reference plane A
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vV, I B79!
a JP2-0-2 1
(kV) |
[TTT |
Single phase full-wave rectified
without smoothing filter or A.C.
supply without rectifier
— = = D.C. supply I
T T [ ‘ 1
20 1
|
[
I
[
|
| — T
T T
; { 1
-5 T t ]
| [ [ [
| - |
Pout I ! % % 4
(w) ' —
[
Y/
200 I
N
1
] T
|
|
|
Vi
100 74
> d
/,
74
Y
L |
|
0 ]
o] 100 200 300 I4,(mA)

OUTPUT POWER AND ANODE VOLTAGE PLOTTED AGAINST
MEAN ANODE CURRENT

NOVEMBER 1967 N JP2-0.2 Page C2

<




MAGNETRON |P2-0.2

Vh JP2-02 B4774
(v)
[TT1
I L 1 | ' The heater voltage adjustment as a function of
the anode current shall be according to curve
@ or(®@for a.c.and unfiltered single-phase full- |
&5 wave rectifieda.c. anode voltages, andaccording ’
to curve © for filtered d.c. anode voltage.
l
Q@
h
~N | |
L [ [
| |
50 3 l
N |
N
© N
] N
1 e |
1 ' ,‘
l - |
I Y !
45 L !
h T ‘
1l I |
| T ] 1
[ | T |
L} l I +‘
L | l { ‘ | | ]
Ly
i
40 |-
! |
[ ] l I
[ T |
| l L1
35 | | | 1T
0 100 200 300 I4(mA)

HEATER VOLTAGE PLOTTED AGAINST MEAN ANODE CURRENT
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MAGNETRON le' 1A

DEVELOPMENT SAMPLE DATA
QUICK REFERENCE DATA

Magnetron for microwave heating applications
Frequency 2.45 Ge/s
Power output (c.w.) 1.0 kW
Construction Packaged, Ceramic and Metal

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS (measured at Ia=380mA d.c. at v.s.w.r, <1.1)

Min, Max,
Frequency fixed within the band 2,425 to 2.475 Ge/s
Operating voltage range (d.c.)
within the range 5.4 to 5.8 kv

OPERATION FROM SINGLE-PHASE FULL-WAVE OR TWO-PHASE HALF-WAVE
RECTIFIER WITHOUT SMOOTHING FILTER

Typical operation

The dynamic impedance of the power supply must be such that the given
i max, is not exceeded.
a (pk)

Filament voltage 4.0 v
Mean anode current 380 mA
Peak anode current 1.1 A
Load mismatch (v.s.w.r.) 3.0
Pout (v.s.w.r, <1.1) 1.0 kW
Filament voltage - 4.2 v
Mean anode current - 410 mA
Peak anode current 0.8 13 A
Va-k +10 kv
Load mismatch {(v.s.w.r.) 4.0
=
[ Mullard|
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CATHODE

Directly heated
*V; (starting) 4.0 v
*V; (running) 4.0 v
If 30 A
If (surge) max. peak value 70 A
Ty (cold) 0.018 Q
Minimum delay before applying H, T. 7.0 ]

*Temporary fluctuations not exceeding +5 and -10% of the nominal
value of the heater voltage are permissible.

OUTPUT CONNECTION

Integral probe, suitable for coupling to a waveguide, a coaxial line or
directly into a cavity.

MOUNTING POSITION Axis of cathode stem vertical

The weight of the magnetron should be supported by the flat surfaces of
the magnet system, the valve being secured to its mount by means of the
1/4in. studs provided. The mounting should be sufficiently flexible and
adjustable such that no stress is placed on the output system when the
mounting nuts are tightened.

To ensure a good r.f. contact between the output system of the magnetron
and the circuit to which it is connected, the use of gasket S330109 is
recommended as shown on the MAGNETRON ACCESSORIES sheet,

COOLING
Forced air

Maximum temperatures

Anode block 180 c
Filament input terminal 200 G
Any other point 200 °c

The anode heat radiator must be cooled by a ducted air stream of at least
100£t3/min. (3. Om3/min.), static pressure relative to the magnetron to be
reckoned as 1. 0in. w.g.

The filament terminals must be cooled by use of the thermal flow connectors
$32995 and S32996 and by directing some of the cooling air to them.
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MAGNETRON

PHYSICAL DATA
Weight of magnetron

Weight of magnetron and carton

ACCESSORIES (see separate sheets for outline drawings)
Coupling adaptor (for cold measurement)
Cathode connector
Filament connector
Thermoswitch
R.F. Gasket

CIRCUIT ADJUSTMENT

JP2-1A

1b kg
9.25 4.2

12.5 5.7

532990
§32995
$32996
$§32997
$330109

For load impedance measurements relative to the RIEKE DIAGRAM the
. reference plane is as given on the outline drawing (see page D5).

Prior to installation of the magnetron,coupling adaptor $32990 is used
in place of the magnetron and together with appropriate measuring
apparatus the cold load impedance relative to the reference plane can be
determined. By adjustment of the load coupling circuit the required load

condition for the magnetron can be established.

APRIL 1965/X
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DIMENSIONS

Inches
6.31
4.50
0.46
1.50
1.78
3.91

Q@ =5 H U Q w »>

0.250+ 0, 002

+0.000
-0.003

e+

0.625

4.91
4,50
1.4
1.20

2 B v R«

+0. 005
-0.000

0.421
0.25
1.287
0.14
4.75
1.63
0.81

2.52

< xR v W O W

Millimetre dimensions derived from

APRIL 1965/X N,

Millimetres

160.3

114.3
p 1 1Y
38.1 dia.
45.2
99.3

6.350%0. 050

+0.000 :
15'875—0.0‘76 dia.

124.7

114.3
36.6 dia.
30.5 dia,

+0.126 .
.6 .
10 94_0_ 000 dia

6.4

32.69

3.6 min,
120.6 dia.
41.4

20.6

64.0

original inch dimensions
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MAGNETRON

JP2-1A

65 JP2-1A 2 3325]
)
£ 60
g
o
© 55
G
Y
s
125 5
(<
o
3
Can)
23110 ;
X £
: N
Q
£ 075 -
O y
05
A
y
025
oo
o
g
X
~~
S350
.8 e Anode voltage using a filtered d.c. supply
8 operation.
< Power output } Using an unfiltered d.c.
efficiency supply operation.
IIIJHI IIIIHIII]III
4-0 IJlIl[I] 1 o
(o) 0-2 0-4 0-6

Average anode current (A)

POWER OUTPUT. ANODE VOLTAGE AND EFFICIENCY AS A FUNCTION

APRIL 1965/X

OF AVERAGE ANODE CURRENT
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RIEKE DIAGRAM

O-15A O1A

Distance of standing wave
minimum from reference
plane toward load

B3330)

F =2,45Ge/s
AVERAGE ANODE CURRENT = 0.38A
PEAK ANODE CURRENT = 1,1A
UNFILTERED RECTIFIED ANODE SUPPLY
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MAGNETRON ACCESSORIES JP2-1A

R.F. - GASKET
S-330109

3 .
——] -3—2 <—|'26'dld——ﬂ‘

-

te—— |40 dia—»

All dimensions in inches
R
[ Mullard |
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MAGNETRON ACCESSORIES JP2-1A

CATHODE CONNECTOR
$-32995

- 1-56

'

\.

/4 l

6-32socket
head screw ‘199 dia

All dimensions in inches
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THERMOSWITCH
$-32997

e
|
eie!

|
|

0032—~ 0:5156———*

e

(]

,0-349
*0:015

4 01093

il M

YRl
No6& UNF CLASS2 — | 0085
15 FULL THREAD MIN 0010

0:4375
DiA

|
|
|
%
|
|

0-5781
DIA

0-625-—
DIA

All dimensions in inches.
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MAGNETRON JP2-1A

METHOD FOR COUPLING TO R.F. CIRCUITRY

FINS

RF GASKET
S —330109

]

!
:
3

BB
/OUTPUT
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HEATER CONNECTOR
$5-32996

_‘WO'IQ‘— 199 dia

47 - ——————]

(et

0-97 ' 6-32 socket
head screw

faa B 1

All dimensions In inches
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JP2-1A

MAGNETRON
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DIMENSIONS of coupling drawing.

Inches Millimetres

AA 1.25 31.8 dia.
BB 0.09 2.3

cC 0.125 3.18

DD 1.562 39.67 dia,
EE 3.375 85.73

FF 2,875 73.03

GG 1.438 36,53

HH 1.000 25,40

JJ 0.3437 8.73

Millimetre dimensions derived from original inch dimensions
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'MAGNETRONS JP2-2.5A jP2-2.5W

(Y]1162) (Y]1160)

QUICK REFERENCE DATA

Magnetrons for microwave heating applications
JP2-2.5A (YJ1162) is forced-air cooled
JP2-2.5W (YJ1160) is water cooled

Frequency 2.45  Ge/s
Power output 2,5 kW
Construction Packaged, high stability ticonal magnet

Unless otherwise shown data is applicable to both types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS
Min. Max.
Frequency fixed within the band 2.425 2.475 Ge/s

Operating voltage range (d.c.),
within the range (at I = 750mA d.c.,
v.s.w.r, <1.05) 4.4 4.8 KV

Operating voltage range (d.c.),
within the range (at I, = 800mA d.c.,
v.s.w.r. = 3.0 in "phase of sync'") 4.6 5.0 kV

"Phase of sync' from the reference plane
(see drawings) towards load (nominal) 0.40 A
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OPERATION IN MICROWAVE OVEN WITH FIELD STIRRER, WITH SINGLE-
PHASE FULL-WAVE RECTIFIER WITHOUT SMOOTHING FILTER

OPERATING CONDITIONS

For this condition the centre of the locus of the load impedance seen by
the magnetron to be at v.s.w.r. = 3.0 in "phase of sync'.

The impedance of the h.t. supply should be greater than 500Q. In addition,
alimiting resistor of 3009 should be inserted in series with the magnet-

ron.
Heater voltage (running)
Mean anode current
Peak anode current
Load mismatch (v.s.w.r.)
in the region of +0.1A
about ''phase of sync'
instantaneous value*
in the remaining region

Power output (v.s.w.r. = 3.0 in "phase of sync")

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min.
Heater voltage (starting) 4.5
Mean anode current 100

Peak anode current -

Load mismatch (v.s.w.r.)
in the region of +0.1A
about ""phase of sync" -
instantaneous value* -
in the remaining region -

*Maximum duration 20ms, maximum duty ratio 0.2.
avoided by the use of an appropriate coupling system.

1.7 v
800 mA
2.0 A

3.0
5.0
2.5
2.5 kW

Max.
5.2

850
2.1

>E<

4.0
10
4.0

Moding must be

JANUARY 1966
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'MAGNETRONS JP2-2.5A JP2-2.5W

(Y]1162) (Y}1160)

OPERATION IN MICROWAVE OVEN WITHOUT FIELD STIRRER OR
INDUSTRIAL APPLICATION WITH SINGLE-PHASE FULL-WAVE RECTIFIER
WITHOUT SMOOTHING FILTER

OPERATING CONDITIONS

The impedance of the h.t. supply should be greater than 500Q. In addition,
a limiting resistor of 3002shouldbe inserted in series withthe magnetron.

Heater voltage (running) 2.0 v
Mean anode current 750 mA
Peak anode current 2.0 A
Load mismatch (v.s.w.r.) 3.0

*Power output (matched load) 2.0 kW

*For the output power under conditions of mismatch, see the Rieke diagram
on page C5.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Heater voltage (starting) 4.5 5.2 v
Mean anode current 100 ‘800 mA
Peak anode current - 2.1 A

Load mismatch (v.s.w.r.)
in the region of +0.03A
about '"phase of sync" - 4.0
in the remaining region -

o
[=}
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OPERATION IN MICROWAVE OVEN WITHOUT FIELD STIRRER FROM
SINGLE-PHASE SUPPLY WITHOUT RECTIFIER

OPERATING CONDITIONS

Alimiting inductance of 2.25H mustbe inserted in series with the magnet-
ron.

Heater voltage (running) 3.4 v
Mean anode current 400 mA
Peak anode current 2.0 A
Load mismatch (v.s.w.r.) 2.0

*Power output (matched load) 1.0 kW

*For the output power under conditions of mismatch, see the Rieke diagram
on page C5.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Heater voltage (starting) 4.8 5.2 \%
Mean anode current - 500 mA
Peak anode current - 2.1 A

Load mismatch (v.s.w.r.)
in the region of +0,03A
about "phase of sync" - 4,
in the remaining region - 5

JANUARY 1966 N, Page D4
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MAGNETRONS JP2-2.5A )P2-2.5W

(Y)1162) (YJ1160)

OPERATION IN INDUSTRIAL APPLICATION WITH FIXED REFLECTION
ELEMENT AND THREE-PHASE HALF-WAVE RECTIFIER WITHOUT
SMOOTHING FILTER

To obtain optimum power output, it is necessary to insert between the
magnetron and the load, a fixed reflection element (see page D9) giving
a mismatch with v.s.w.r. of 1.5 in "phase of sync'.

OPERATING CONDITIONS
The impedance of the h.t. supply should be greater than 350.

Heater voltage (running) 1.5 v
Mean anode current 850 mA
Peak anode current 2.0 A
*Load mismatch (v.s.w.r.) 1.5
*fPower output (matched load) 2.5 kW

{For the output power under conditions of mismatch, see the Rieke diagram
on page C4.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max.
Heater voltage (starting) 4.5 5.2 v
Mean anode current 100 900 mA
Peak anode current - 2.1 A

*Load mismatch (v.s.w.r.)
in the region of +0.03A
in "phase of sync" = 2,
in the remaining region - 4

*Excludes fixed reflection element
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CATHODE
Indirectly heated, dispenser type

XV, (starting) 5.0 v
I (at V, =5.0V) 35 A
Ty (cold) 0.02 Q
Lh (surge) max. 140 A

For aheater starting voltage in the range 5.0 to 5.2V the cathode must
beheated for at least 2 minutes before the application of h.t. At a heater
starting voltage of 4.5V the heating time must be incrgased to at least
3 minutes. For a heater starting voltage in the range 4.5 to 5.0V the
minimum heating time can be determined by linear interpolation.

Itis necessary to reduce the heater voltage immediately after the appli-
cation of anode power to compensate for additional heating of the cathode
by back bombardment. The correct value of the nominal heater voltage
is given by the curve (full line) on page C6.

Where it is required to design a heating generator for several fixed
output power levels, the heater voltage may be reduced in one or two
steps depending on the anode current range. The appropriate nominal
valueof heater voltage is that which falls within the limit curves (dotted
lines) for the appropriate operating currents. The deviation from the
nominal should be kept to a minimum.

**Temporary fluctuations not exceeding +5% and -10% of the nominal heater
voltage are permissible.
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MAGNETRONS JP2-2.5A JP2-2.5W

(Y}1162) (Y}1160)

COOLING
Maximum temperatures
Anode block reference point (see page D9) 125 og
Cathode radiator 180 o¢
Cathode

Cooling clips 40634 and 40649 should be attached to the heater and cathode
terminals respectively.

A flow of air should be directed at the cathode radiator in order to keep
it below the stated maximum. This should not be allowed to cool the
supporting glassware.

Due to the thermal capacity of the cathode if heater and air flow are
switched off simultaneously the maximum temperature of the cathode
radiator will be exceeded unless the cathode radiator is kept at approx-
imately 100°C during operation. This requires a minimum air flow of
8.0ft3/min. (0.22m3/min). If after blowingis provided the minimum air
flow may be reduced to 2.0ft3/min. (0.06m3/mi11.) s

JP2-2.5A (YJ1162)
Forced-air cooled (see curve on page C2)
Example: -

Under open bench conditions with a matched load, for operation from
three-phase or single-phase supplies with rectifier Ty, = 25°C, the
minimum air flow is 60ft3/min. (1.7m3/min.) at pressure of 15mm
water.

When operating in a confined enclosure causing an increased ambient
temperature around the magnetron and with conditions of load mismatch
causing reduced efficiency the amount of forced-air cooling will need to
be increased.

A plate is provided on the anode block for the mounting of a thermal
switch to protect the valve in the event of failure of the cooling air. This
swigch should come into operation at a temperature not higher than
105-°C.

JP2-2.5W (YJ1160)
Water cooled (see curve on page C3)

A plate is provided on the anode block for the mounting of a thermal
switch to protect the valve in the event of water failure. This switch
should come into operation at a temperature not higher than 12090
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MOUNTING POSITION

In equipment, the following minimum distances should be maintained
between the magnet and magnetic materials (see outline drawings).

direction a 60 mm
direction b 100 mm
direction ¢ 110 mm

OUTPUT CONNECTION

509 coaxial transmission line with 16mm inner conductor and 39mm
outer conductor.

PHYSICAL DATA
JP2-2.5A JP2-2.5W
(YJ1162) (YJ1160)
Net weight of magnetron 17.4 11.2 1b
7.9 5.1 kg
ACCESSORIES
Cap nut 55312
Split spring ring 55313
Heater terminal cooling clip 40634
Cathode terminal cooling clip 40649




'MAGNETRONS JP2-2.5A JP2-2.5W

(Y)1162) (Y]1160)

OUTLINE DRAWING OF JP2-2.5A (YJ1162)
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OUTLINE DRAWING OF JP2-2,.5W (YJ1160)
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' MAGNETRONS JP2-2.5A |P2-2.5W
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MAGNETRON Y1191

TENTATIVE DATA

QUICK REFERENCE DATA

Continuous wave air and water-cooled magnetron intended for micro-
wave heating applications.

Frequency (fixed within the band) 2.425 to 2.475 GHz
Power output 5.0 kW
Construction Packaged, ceramic and metal

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

Typical operation from d.c. or low peak current (L-C stabilised) supply.

Frequency (see note 1) 2.45
Power output 5.0
Anode voltage 7.1
Mean anode current (see note 2) 1.25
Peak anode current 1.5
Filament voltage (running) 1.0
Load v.s.w.r. =1.05
CATHODE

Directly heated a.c. 50 or 60Hz or d.c. Thoriated tungsten.

Vf (starting and standby) 5.5+10%
I (at V_=5.5V and V_=0) nominal 46
f £ a

max 50
If (surge) max 120
T (cold) 0.015
Minimum waiting time before applying h.t. 30

GHz
kW
kv

>

0 » P> <

The positive potential must be applied to the filament connector when the

filament supply is d.c.
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CHARACTERISTICS

Min. Max.
Frequency (fixed within the band) (see note 1) 2.425 2.475 GHz
Anode voltage (at I, =1.25A) (see notes 1,2, 3) 6.8 7.2 kv
Distance of voltage standing wave
minimum (see note 4) 0.36 0.42 Aguide
Power output (at 1, =1.25A) 4.65 = kw
Load v.s.w.r. E 1.05

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Anode voltage (see note 5) - £12 kv
Peak anode current = 2.6 A
Mean anode current (see note 2) 0.3 1.3 A
Mean anode input power - 9.6 kW
v.s.w.r. (from 0.3\ to 0.5A) - 2.5
V.s.W.r. (remaining region) - 1.5

OPERATING NOTES

. Measured with a matched load (v.s.w.r. =1.05)
. Measured with a moving coil instrument.

. The anode voltage should be measured with the magnetron operating on

a filtered anode voltage obtained by three-phase full-wave rectification.

. The distance is measured in the direction of the load, starting at the

reference plane for electrical measurements using standard cold
measurement techniques and a 16/39 coaxial line.

. An 8mm spark gap near the input terminals is recommended to ensure

that the maximum anode voltage is not exceeded.
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MAGNETRON YJI191

COOLING

Anode block Water
For required quantity of water and pressure drop see page 14.

Filament and filament/cathode connectors Forced-air
A low-velocity air flow perpendicular to the cathode axis is required.

R.F. output system
A minimum air flowof 0. 1m3/min is required at room temperature (typical

18°C).

Maximum temperatures
Anode block (see page 9 for reference point) 90 N
Cooling water outlet temperature 70 e
Filament and filament/cathode terminals and o
any other point 200 (6}

At standby with filament voltage = 5.5V water and forced-air cooling is
required to prevent overheating.

A thermoswitch should be mounted at the point indicated on the outline
drawing (see page 9). The switch should operate at a mounting disc tem-
perature of 85 to 90°C.

PHYSICAL DATA

Weight of magnetron (approx.) 6.0 kg
13.2 1b
MOUNTING POSITION Axis of cathode vertical

OUTPUT CONNECTION
The coaxial output system of the magnetron may be coupled by suitable
means to a coaxial line or to a waveguide.

ACCESSORIES
Filament connector 55323
Filament/cathode connector 55324
Cap nut (for output coupling) 55312
Snap ring 55313
Mounting plate 556327
Washer 55328
Cap nut (for cooling system) TE1051b
Hose nipple (for 9mm hose) TE1051c
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GENERAL

Whenever it is considered to operate the magnetron at conditions sub-
stantially different from those indicated, the magnetron manufacturer
should be consulted.

Equipment design should be orientated around the magnetron specifications
given in this data and not around one particular magnetron, since due to
normal production variations, the design parameters (Va, rg(cold), f, Pyyt,
etc.) will vary around the nominal values.

Anode supply
The magnetron can be operated from an unfiltered three-phase full-
wave supply unit. The design of the unit should be such that the limiting
values for the mean and peak anode currents are not exceeded.

Filament supply
The secondary of the filament transformer must be well insulated from
the primary, since in normal magnetron operation the cathode will be at
high negative potential and the anode will be earthed.
The transformer should be designed so that the filament voltage and
surge current limits are not exceeded.
Immediately after applying the anode voltage the filament voltage must
be reduced as a function of the anode current according to the diagram
on page 14. The life of the magnetron will be greatest if the filament
voltage is reduced to a value given by the fully drawn line 'a'. The
filament voltage should be adjusted within 10% as given by the dashed
lines which border the hatched area.
If it is intended to design the equipment for a predetermined number of
steps in output power level, the reduced filament voltage for each step
must be set to a value within the area bordered by the lines 'b' and 'c',
and preferably within or close to the hatched area.
The filament voltage should be maintained within the limits given by the
lines 'b' and 'c'.

Filament connections
It is important to ensure that the filament connections make good elec-
trical and mechanical contact due to the high filament current. This will
prevent the temperature of the filament connections rising due to the
high contact resistance. Bad electrical contacts cause voltage drop and
thus lower the filament voltage which may result in reduced efficiency
of operation. The filament connectors (see page 10) have been designed
to ensure effective electrical and mechanical contact. Ahigh temperature
resistant silicone grease is recommended to prevent oxidation of the
filament contacts.
The electrical conductors to the cathode and filament connectors should
be flexible in order to prevent undue stress on the terminals.

Load impedance
Optimum output power and life will be obtained when the magnetron is
loaded with an impedance giving a v.s.w.r. of approximately 1.5 in the
phase of sink region. This phase condition is reached when the position
of the voltage standing wave minimum is at adistance of about 0.39Aguide
from the reference plane for electrical measurements (see outline
drawing page 8) in the direction of the load.
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MAGNETRON YJ191

GENERAL (cont'd)

Antenna

When an antenna is used, the coaxial coupling should be according to
the figure below:-

| \
| L
> 2

iR —-‘ ~10

20 min
e

——

All dimensions in mm

Asoft copper washer of 0.5mm thicknessis required between the antenna
and the magnetron to ensure reliable r.f. contact. The maximum torque
applied when screwing the antenna coupling into the magnetron is 15kg cm
(131b in).

Cooling

The r.f. output system of the magnetron is provided with air inlet and
outlet holes for the application of at least 0.1m3/min of cooling air to
the ceramic part inside. All air inlet holes must be used to obtain the
required uniform cooling. The cooling air must be filtered to be free
from dust, water and oil. For an example of a cooling device around
the output system see the drawing on page 12.

To prevent the magnetron from overheating if the anode cooling fails,
provision is made for mounting a thermoswitch which should operate
within a mounting disc temperature of 85 to 90°C (see page 8)

A stream of cooling air should also be directed at the input connectors
and should be perpendicular to the cathode axis.

The type TE1051c hose nipple is suitable for connecting a flexible hose
or soldering to a metal water pipe.

Shielding

Where required,r.f. radiation from the filament terminals may be
reduced by external filtering and/or shielding. A filter box of non -
magnetic material may be mounted on the aluminium top cover plate of
the magnetron. For drilling and tappingthe cover plate must be removed.
The filter box mounting screws must not penetrate through the top cover
plate (thickness 6mm). When removing and re-mounting the cover plate,
non-magnetic tools should be used.
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GENERAL (cont'd)

Magnetron cleanliness
The ceramic insulation between the terminals of the magnetron must be
kept clean. A protective cover of suitable material should be placed over
the output terminal if the magnetron is inserted directly into a cavity.
The cooling air should be filtered and ducted to prevent deposits forming
on the insulation during operation.

HANDLING, STORAGE, MOUNTING AND OPERATIONAL CHECKS

Handling and storage
The original packing should be used for transporting and storing the
magnetron.
Shipment of the magnetron mounted in equipment isnot permitted unless
specifically authorised by the magnetron manufacturer.
When the magnetrons have to be unpacked, e.g. at an assembly line
or for measurement purposes, care should be taken to ensure that a
minimum distance of 150mm (6in) is maintained between magnets. As
the tungsten heaters are sensitive to shocks and vibrations, care should
be taken when handling and storing unpackaged magnetrons that such
shocks and vibrations are avoided. High intensity magnetic fields as-
sociated with transformers and other magnetic equipment can demag-
netisethe magnets. Such fields must not be present when the magnetrons
are stored, handled or serviced.
The user should be aware of the strong magnetic fields around the
magnetron. When handling and mounting the magnetron, non-magnetic
tools must be used and extreme care taken to avoid damage to watches
and other precision instruments nearby.

Mounting
When magnetic materials are present in two or more planes, the minimum
distance from the magnets is 130mm (5in) in all directions. Mounting
holes may bedrilled and tapped in the bottom cover plate when removed
from the magnetron. The mounting screws must not penetrate through
the bottom cover plate (thickness 6mm). A special mounting plate (type
55327) with 4 mounting holes as indicated in the drawing (see page 8),
can be screwed to the bottom cover plate of the magnetron by removing
the two existing M4 screws and replacing them by screws 15mm (0. 6in)
long.
For removing and re-mounting these plates non-magnetic tools should
be used. When mounting the magnetron, all tools used close to or in
contact with the magnetron must be made of non-magnetic material to
avoid possible mechanical damage to ceramic parts as well as short-
circuiting the magnetic flux by magnetic attraction.
The anode power supply lead should be connected to the terminal shown
in the outline drawing (see page 8) or to one of the mounting screws.
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MAGNETRON YJ1191

HANDLING, STORAGE, MOUNTING AND OPERATIONAL CHECKS(cont'd)

Operational checks
Excessive v.s.w.r. and/or current values may lead to moding of the
magnetron which can be detected by displaying the Va/1, characteristic
of the magnetron on an oscilloscope. This should be done for various
load conditions and should be part of production line inspection and of
field inspection before and after magnetron replacement.
For x-y display on a service oscilloscope the anode voltage can be
sampled from a voltage divider chain connected between earth and the
cathode connector, and the anode current from a sampling resistor of
a few ohms which may be permanently connected to the earth terminal
of the high voltage supply unit.
The normal characteristic should be a fairly straight loop. The ap-
pearance of a second loop or parts thereof showing distinctly above the
first loop indicates undesired modes of oscillation that can rapidly lead
to failure of the magnetron.
Operating conditions including v.s.w.r. must be checked at once and
the magnetron replaced if under the correct conditions moding still occurs.
The mean anode current may be measured directly across the sampling
resistor.

Va
Moding

Normal operation

X-Y Display of magnetron characteristic
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MAGNETRON

MILLIMETRE TO INCH CONVERSION TABLE

Rounded outwards

Millimetres

8.

0

9.0 £0.2

10

13.
13.
18.
22,

25
25
30

4.

50
60
80
81
115
190

Mounting plate 55327

10

15.

22
30
60

L1 51 B ) B ]

75

+0.2

+0.2

+0.25

+0.2
0.2
0.2

£0.2
0.2
£0.5
+1.0
+0,1

JANUARY 1969
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YJ1191

FOR OUTLINE DRAWING

Inches

.314
.3543 £ 0.
.393

532

.5315 £ 0.
.728

.886

.99

.9842 £ 0.
.18

.762 =0.
.97

.37

.15

.189 =0.
.528

.49

L1772 £ 0.
.2362 £ 0.
.2953 £ 0.
.39

.6102 £ 0.
L8661 £ 0.
.181 =0.
.362 0.
.3682 = 0.

0079

0079

0079

010

040

0079
0079
0079

0079
0079
020
040
0040
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ACCESSORIES

Inch dimensions given in conversion tables below are
derived from original millimetre dimensions

— 55— 50 -
T ]
| N |
9
32 28
L 1
4> 4 o
' =g ' 1
i © o | © O]
8932% 89326
Filament/cathode connector Filament connector
55324 55323
Millimetres Inches Millimetres Inches
4 dia 0.16 dia 4 dia 0.16 dia
9 0.35 9 0.35
13.5 dia 0.532 dia 9 dia 0.35 dia
32 dia 1.26 dia 28 dia 1.10 dia
55 2.17 50 1,9
L
V
Thread 3/8 gas
Cap nut
TE1051b
7 777
1
4 ——1- g8
i}
N ‘/’ L
52

Connection for 9mm hose
TE1051c
Millimetres Inches
8 dia 0.31 dia
19 0.75
52 2.05
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MAGNETRON )19

A1
o |t —]
Cap nut Snap ring
55312 55313
Millimetres Inches Millimetres Inches
8.0 0.315 3.0 0.118
15 0.59 43 dia 1.69 dia
45.5 dia 1.791 dia 48 dia 1.89 dia
48.5 dia 1.909 dia
55 dia 2.165 dia
62 dia 2.441 dia
. 89311
e
‘ |
Sr'nG"?lu J
05
[
Material : soft copper
Washer
55328
Millimetres Inches
0.5 0.020
9.6 dia min 0.377 dia min
16 dia max 0.63 dia max
(R
[Mullard]
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Example of a cooling device for output system

o
@75 Pas1 60 !
L_——————’—‘ % <O
20 i 1 Material =
T 60 frmin thivkness
w375 J
e 75— —
235 J
255 All dimensions in mm

Pressure loss at 0.1m3/min:
About 60mm water with air outlet only via outlet holes.
About 30mm water if air can also escape towards the load through the
waveguide or coaxial line. v

Millimetres Inches
20 0.79
37.5 1.476
45,1 dia 1.776 dia
60 2.36
75 2.95
75 dia 2.95 dia
235 9.25
255 10.04 v
Ay
(@
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MAGNETRON YJ1191

A Zaas
Fout Va ‘ I |
(KW (kV) L r]
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PLOTTED AGAINST ANODE CURRENT
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MAGNETRON Y1280

TENTATIVE DATA

QUICK REFERENCE DATA

Air-cooled c.w. magnetron for microwave heating applications.

Frequency (fixed within the band) 2.425 to 2.475
Power output (c.w.) 1.25
Construction Packaged, ceramic and metal

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

Typical operation from d.c. or low peak current (L-C stabilised) supply

Frequency (see note 1) 2.45

Power output 1.25

Anode voltage 5.7

Mean anode current (see note 2) 380

Filament voltage (running) 3.5

Load v.s.w.r. =1.05
CATHODE

Directly heated a.c. 50 or 60Hz or d.c. Thoriated tungsten.

Vf (starting and standby) 5.0£10%
i =380mA 3.5%10

Vf (running) at I —— %
I (at V,=5.0V and V_=0) nominal 28
f f a

max. 32
If(surge) max. 70
T (cold) 0.02
Minimum waiting time before applying h.t. 10

GHz
kW

<

o > > <4 <

The positive potential must be applied to the filament connector when the

filament supply is d.c.
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CHARACTERISTICS

Min. Max.
Frequency fixed within the band (see note 1) 2.425 2.475 GHz
Anode voltage (at I, =380mA)

(see notes 1, 2 and 3) 5.4 5.8 kv L 4
Distance of voltage standing wave
minimum (see note 4) 0.03 0.09 Ag
Power output (at I 5= 380mA) 1.15 - kw
Load v.s.w.r. - 1.05
RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max
Anode voltage (see note 5) - £10 kv
Peak anode current (see note 5) 380 800 mA
Mean anode current (see note 2) 100 450 mA
Mean anode input power - 2.7 kw

v.S8.w.r. (continuous) (see note 6) -

v.s.w.r. (during max. 0.02s or 20%
of the time whichever is the
smaller. See notes 6 and 7) - 10

OPERATING NOTES

1. Measured with a matched load (v.s.w.r. =1.05)
2. Measured with a moving coil instrument.

3. The anode voltage should be measured with the magnetron operating on
a filtered anode voltage obtained by single-phase or three-phase full-
wave rectification, the peak anode current should not exceed 480mA,
with 380mA as the mean value.

4. Thedistance is measured outside the magnetron, starting at the reference v
plane for electrical measurements (see page 8), a standard cold meas-
uring technique is used with a matched load.

5. An 8mm spark gap near the input terminals is recommended to ensure
that the maximum anode voltage is not exceeded.

6. Determined with adaptor 55336.

7. Any interval at which the v.s.w.r. is between 4 and 10 must be followed
by an interval fourtimes as long, during which thev.s.w.r. is =4. When
operating under these conditions the magnetron should not be permitted
to mode.

—
\NF
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MAGNETRON

A
COOLING

Anode block

Filament terminals

Maximum temperatures
Anode block (see page 8 for reference point)

*Filament and filament/cathode terminal

Any other point

Inlet air, typical
Temperature
Rate of air flow

Pressure drop

Y} 1280

Forced-air

Forced-air

180 °c

250 °c

200 %

35 °c
3

1.2 m /min

10 mm water

At standby, with filament voltage=5.0V forced-air cooling is required to
keepthetemperature of the filament terminal and filament/cathode terminal

below the stated maximum limit.

A thermoswitch should be mounted at the point indicated on the outline

drawing (see pages 8 and 11).

*For maximum valve life it is recommended that the operating temperature

be less than 2000C.

PHYSICAL DATA

Weight of magnetron (approx.) 2.3 kg
5.1 b
OUTPUT CONNECTION
A Probe output suitable for coupling to waveguide, coaxial line or directly

to a cavity.

MOUNTING POSITION

ACCESSORIES
Filament/cathode connector
Filament connector
R.F. gasket (1 supplied)
Thermoswitch 4.5A max.
25A max.

Washer

Air inlet duct

Coupling adaptor for measurement purposes only

Axis of cathode vertical

55324
55323
S-330109
S-32997
S-330923
55328
55336

NOVEMBER 1968 NP
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GENERAL

Whenever it is considered to operate the magnetron at conditions sub-
stantially different from those indicated, the magnetron manufacturer
should be consulted.

Equipment design should be orientated around the magnetron specifications
given in this data and not around one particular magnetron, since, due to
normal production variations, the design parameters (Vg, r¢(cold), f, Pgyt
etc.) will vary around the nominal values.

Anode supply

The magnetron should be operated from an L-C stabilised anode supply
unit. Thedesign of the unit should be such that the limiting values for the
mean and peak anode currents are not exceeded.

Ty L (o L =Leakage inductance
of transtormer T4
~ +ve
magnetron

L __ __o-Ve

Basic series resonant circuit of an L-C power supply
Filament supply

The secondary of the filament transformer must be well insulated from
the primary since in normal magnetron operation the cathode will be at
high negative potential and the anode will be earthed.

The transformer should be designed so that the filament voltage and
surge current limits are not exceeded.

Filament connections

It is important to ensure that the filament connections make good elec-
trical and mechanical contact due to the high filament current. This will
prevent the temperature of the filament connections rising due to high
contact resistance. Bad electrical contacts cause voltage drop and thus
lower the filament voltage which may result in reduced efficiency of
operation. The filament connectors shown in thedrawing (page 10), have
been designed to ensure effective electrical and mechanical contact. A
high temperature resistant silicone grease is recommended to prevent
oxidation of the filament contacts.

The electrical conductors to the cathode and filament connectors should
be flexible in order to prevent undue stress on the terminals.

Load impedance measured with coupling adaptor

Using type 55336 coupling adaptor enables the designer of microwave
heating equipment todetermine the value of the load impedance (v.s.w.r.
and phase of reflection as seen by the magnetron) using standard cold
measuring techniques, and to arrive at the correct coupling for the
magnetron. The adaptor simulates the r.f. output system of the mag-
netron; it may be coupled either to a waveguide or directly into a cavity
in place of the magnetron, in both cases the type S-330109 gasket should
be used.
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MAGNETRON Y}1280

GENERAL (cont'd)
Load impedance measured with coupling adaptor (cont'd)

In order to obtain efficient operation, the magnetron should be loaded
in the phase of sink.

The average mismatch of the cavity should not be higher thana v.s.w.r.
of approximately 3 withthe position of the voltage standing wave minimum
about 0.33A from the reference plane in the direction of the load. (See
adaptor outline drawing page 11).

Antenna

When an antenna is used, the part of the antenna screwed into the mag-
netron should be according to the figure below:-

15954, 9
2608 10 4.

15 |

—={ 4 \4— X
l«—10—= All dimensions in mm

Inch dimensions derived from original millimetre dimensions

Millimetres Inches Millimetres Inches

1.5 0.06 10 0.39

4 0.16 15.95+0.05 dia 0.628+0.002 dia
9.4%0.1 dia 0.370+0.004 dia

A soft copper washer of 0. 5mm thickness is required between the antenna
and the magnetron to ensure reliable r.f. contact. The maximum torque
applied when screwingthe antenna into the magnetron is 15kg cm (131b in).

Standby operation

Without anode voltage, the filament voltage during any standby period
should be kept at Vg = 5.0V. Forced-air cooling will be required to
prevent overheating.

Full anode voltage may be applied immediately after an initial waiting
time of 10 seconds minimum or after a standby period with V¢=5.0V.
Microwave energy is then normally available in less than one second.
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GENERAL (cont'd)
Shielding
Where required r.f. radiation from the filament terminals may be
reduced by external filtering and/or shielding. <

Magnetron cleanliness

The ceramic insulation between the terminals of the magnetron must be
kept clean. A protective cover of suitable material should be placed
over the output terminal if the magnetron is inserted directly into a
cavity.

The cooling air should be filtered and ducted to prevent deposits forming
on the insulation during operation.

HANDLING, STORAGE, MOUNTING AND OPERATIONAL CHECKS
Handling and storage

The original packing should be used for transporting and storing the
magnetron.

Shipment of the magnetron mounted in equipment is not permitted unless v
specifically authorised by the magnetron manufacturer.

When the magnetrons have to be unpacked, e.g. at an assembly line
or for measurement purposes, care should be taken to ensure that a
minimum distance of 150mm (6in) is maintained between magnets. As
the tungsten heaters are sensitive toshocks and vibrations, care should
be taken when handling and storing unpackaged magnetrons that such
shocks and vibrations are avoided. High intensity magnetic fields as-
sociated with transformers and other magnetic equipment candemag-
netisethe magnets. Such fields must not be present when the magnetrons
are stored, handled or serviced.

The user should be aware of the strong magnetic fields around the
magnetron. When handling and mounting the magnetron, non-magnetic
tools must be used and extreme care taken to avoid damage to watches
and other precision instruments nearby.

Mounting v

When magnetic materials are present in two or more planes, the minimum
distance from the magnets is 130mm (5in) in all directions. In order to
ensure a good r.f. contact between the output of the magnetron and the
circuit in which it is connected, the use of gasket S-330109 is essential.
The output coupling of the magnetron should not beused as the only means
of mounting. The magnetron should be mounted and secured by the two
mounting holes provided. (See outline drawing page 8).

The power supply lead to the anode should be connected via one of the
mounting holes.
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MAGNETRON Y1280

HANDLING, STORAGE, MOUNTING AND OPERATIONAL CHECKS (cont'd)
Operational checks

Excessive v.s.w.r. and/or current values may lead to moding of the
magnetron which can be detected by displaying the Va/ia(pk) charac-
teristic of the magnetron on an oscilloscope. This should be done for
various load conditions and should be part of production line inspection
and of field inspection before and after magnetron replacement.

For x-y display on a service oscilloscope the anode voltage can be
sampled from a voltage divider chain connected between earth and the
cathode connector, and the anode current from a sampling resistor of
a few ohms which may be permanently connected to the earth terminal
of the high voltage supply unit.

The normal characteristic should be a fairly straight loop. The ap-
pearance of a second loop or parts thereof showing distinctly above the
first loop indicates undesired modes of oscillation that can rapidly lead
to failure of the magnetron.

Operating conditions including v.s.w.r. must be checked at once and
the magnetron replaced if under the correct conditions moding still occurs.
The mean anode current may be measured directly across the sampling
resistor.

Moding

Normal operation

X-Y Display of magnetron characteristic
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MAGNETRON Y)1280

A MILLIMETRE TO INCH CONVERSION TABLE FOR OUTLINE DRAWING
Millimetres Inches
1.2 0.047
5.0 £0.2 0.197 £ 0.007
8.0 0.315 min
9.0 =0.2 0.354 £ 0.007 dia
10 0.394 min
10.05 = 0.25 0.396 £ 0.009
13.5 +0.2 0.531 £ 0.007 dia
19 0.748 dia
M 25 0.98 dia
25 +0.5 0.984 £0.19
30 1,18 max
32 1.26 max
32.5 £0.3 1.280 = 0.01
36.5 1.43
39 1.53
45.5 1,79
62.2 +0.6 2.450 = 0.023
91 +0.5 3.583 £0.19
98 + 2.0 3.858 £ 0.07
A 102 +1.0 4.016 = 0.03 dia
113 4.45
140 5.511 max
150 5.905 max
o
(@
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ACCESSORIES

Inch dimensions given in conversion tables below are
derived from original millimetre dimensions

O

- 50— —

S

B o

Filament/cathode connector
55324

Inches

.16 dia
.35
.53 dia
.26 dia
.16

Millimetres
4 dia
9
13.5 dia
32 dia
55

N ~-O oo

37.85 dia
32dia

33

Material :monel mesh

R.F. gasket
S-330109

Inches

0.13
1.26 dia
1.5 dia

Millimetres

3.3
32 dia
37.85 dia

NOVEMBER 1968

Millimetres
4 dia
9
9 dia
28 dia
50

Millimetres

0.5
9.6

16 dia max

89326

Filament connector
55323

Inches

0.16 dia
0.35
0.35 dia
1.10 dia
1.97

9-§dia
i
05
| o
Material Zsoft copper

Washer
55328

Inches

0.02
0.38 dia min
0.63 dia max

dia min

YJ1280 Page 10



MAGNETRON Y)1280

ACCESSORIES (cont'd)

Inch dimensions given in conversion tables below are
derived from original millimetre dimensions

B9260 B9275
[ . 22+ -
1 — —
~ T i
131 ‘
d 1 41 248 o4
e l
240vac.max ?l%qs:":;é:% All dimensions in mm | 1 -
1 le
+=6-35 -8
=112 ~92=
177°C
240Vacmax 82:: 150°C  All dimensions in mm
Thermoswitch 4.5A max Thermoswitch 25A max
S-32997 5-330923
Millimetres Inches Millimetres Inches
0.8 0.031 0.8 0.031
0.9 0.035 1.6 0.063
2.2 0.086 2.2 0.086
2.8 0.110 3.6 0.142
6.35 0.25 6.35 0.25
8.9+0.4 0.350 £0.015 9.2 0.362
11.1 dia 0.437 dia 11,2 0.441
13.1 0.515 24 dia 0.94 dia
15 dia 0.59 dia 24.8 0.976
16 dia 0.63 dia 41 1.61
18.2 £ 0.9 0.716 £ 0.035
reference plane for |
electrical measurements =
|
365
|
I
|
19 1
Coupling adaptor
55336
Millimetres Inches
36.5 1.43
119 4.68
(—
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ACCESSORIES (cont'd)

e |
] — 1
105
dia
139 12
M6
[tb e !
27 15

All dimensions in mm.

Air inlet duct

<]
)

Inch dimensions given in conversion table below are
derived from original millimetre dimensions

Millimetres

15
20 dia
27
91

105 dia

106

112

139

Inches

0.
0.

S T O N N

59
79 dia

.06
.58
.13 dia
L7
.41
.47

e
g
-
]
3
e
O
O
L4

NOVEMBER 1968 S
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MAGNETRON Y)1280
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RIEKE DIAGRAM

Phase of sink 0-35A 0-40A
region —
\\ 20
10
V.S.W.R.
0-30A v \URow>r2 +5MHz 0:452
145,
W 3 +4MHZ
\Y
1300W 5 +3MHz
/
1200W
1 +2MHz
1100 W \
2
0'25_7\ —7MHz +1MHz 0-50A
(o]
0
—5MHZ Oy Reference
eoo» OMHz plane
6 —1MHz
—3MHz Q0K
0-20A —2MHz 0'05A
7
o
015 0-10A

Mean anode current Ia = 380mA
Frequency f0 = 2.45GHz

- = == == = Qutput power

= Frequency pulling

d = distance of voltage standing wave minimum from
reference plane for electrical measurement
(using coupling adaptor 55336) towards load.

Constant air cooling
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MAGNETRON
ACCESSORIES

JP2-2,5A, 2.5W, 5W

OUTLINE AND DIMENSIONS OF CAP NUT AND COAXIAL
OUTPUT

Inches Millimetres Inches Millimetres
A 0.5905-+-0.0078 15.0--0.2 K 1.77 45
B 2.05 52 L 0.51 13
C 1.9528+0.0020 49.6-+0.05 M 0.51 13
D 0.31490.0039 8.0--0.1 N 0217 5.5
E 0.37400.0039 9.5-0.1 Q 0138 3.5
F 0.4330+-0.0039 11.0-0.1 R 0.63 16
G 1.79134-0.0020 45.5-1-0.05 S 0.315 8.0
H 2.1653--0.0078 55.0--0.2 T 0.768 19.5
J 2.4409--0.0078 62.0--0.2
0 I'S5mm S.I.Fine (D.I.N.)
=t
X e B ——
E 45"~
L pa——— €
J IR
A I I§] o e F
\ — ' 1%
I B \Y ! N [
} |
7o) G
=/
X H
€
Cap Nut 55312 Tapped 4mm
- K ISmm deep
45° i il U
" VT R , M
| ] ;{ | b ]
Ny w CL
f + >45°
|
b s
Q T~
|
Qutput Terminal
(@
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MAGNETRON
ACCESSORIES

JP2-2.5A, 2.5W, 5W

OUTLINE AND DIMENSIONS OF COOLING CLiPS

Inches Millimetres Inches Millimetres
AB 1.06 27 AK 1.02 26
AC 0.41 10.5 AL 0.35 9
AD 0.51 13 AM 0.47 12
AE 1.10 28 AN 1.10 28
AF 0.47 12 AP 0.47 12
AG 1.18 30 AQ 1.18 30
AH 0.26 6.5 AR 0.26 6.5
Al 0.47 12 AS 0.47 12

- AH —AR
~AJ -~ AS
Cathode terminal heater terminal
cooling clip 40649 cooling clip 40634
(@)
[Mullard]
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MICROWAVE DEVICES: GENERAL OPERATIONAL

REFLEX KLYSTRONS RECOMMENDATIONS

6.2

HEATER

The heater voltage unless otherwise specified in individual data sheets
must be set within +79% of the nominal value and temporary fluctuations
must be within +10%,. Where freedom from undesirable modulation is
important a d.c. stabilised heater supply should be used.

CONTROL GRID

This electrode when incorporated is used to control the resonator
current and the nominal voltage is specified in the data for individual
types.

The control grid must never be allowed to become positive with respect
to the cathode.

RESONATOR

This electrode is usually connected to the body of the valve and is normally
operated at earth potential.

REFLECTOR

To avoid damage to the valve the reflector potential must never become
positive with respect to the cathode and for this reason it is essential
that the reflector connection be made at all times during operation.

If a high impedance reflector voltage supply is used, the time constant
should be such that the resonator voltage is not applied before the reflector
has become negative with respect to the cathode.

MODES OF OSCILLATION

A reflex klystron may be operated in several modes which are determined
by transit time effects and are dependent upon the reflector voltage.
The mode of operation is chosen for optimum power output and for
the maximum electronic tuning range.

TUNING

Electronic tuning

The frequency of oscillation within a mode may be varied by adjusting
the reflector voltage. The frequency change between the frequencies
at which the power output has fallen to half the maximum value is defined
as the electronic tuning range.

Mechanical tuning

Generally klystrons can be mechanically tuned over a wide frequency
range but it is necessary to optimise the reflector voltage for maximum
power output at the required frequency.
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RECOMMENDATIONS REFLEX KLYSTRONS

7.2.

Pout Pout max

|
RE Pout max

fosc /
Electronic
.~"tuning range

Vreflector

MODULATION

Frequency modulation

Frequency modulation may be achieved by applying a modulating voltage
to the reflector electrode. To minimise distortion, the amplitude of the
modulation signal should be small compared with the voltage required
to achieve the electronic tuning range. The most linear frequency modula-
tion characteristic is normally obtained with the reflector voltage optim-
ised for maximum power output at the required carrier frequency.

Pulse modulation

The output of a reflex klystron may be pulsed by modulating the reflector
or control electrode voltage. To minimise frequency modulation effects
the modulating signal should be as near rectangular as possible.

The reflector voltage is adjusted so that the valve is not oscillating and
the amplitude of the modulating signal should be the difference between
this voltage and the reflector voltage required to give optimum power
output at the required frequency. The amplitude of the modulating
voltage must not cause the valve to oscillate in more than one mode and
the static reflector voltage should be chosen accordingly.

FREQUENCY STABILITY

The frequency of oscillation is primarily dependent upon the applied
voltage between the reflector and resonator and the valve should be
operated from a well regulated power supply.

Variations of the ambient temperature, load, atmospheric pressure, and
heater voltage have a secondary effect.

LOAD MISMATCH

Care must be taken to minimise load reflections, as a change of phase
of the mismatch will cause frequency pulling and variation in the power
output. A severe mismatch may cause the valve to cease oscillating over
portions of the tuning range.

(A

[Mullard] ey
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MICROWAVE DEVICES: GENERAL OPERATIONAL

REFLEX KLYSTRONS RECOMMENDATIONS

10.

1.

12.

13.

TUNING MECHANISM

Information on the number of turns of the tuning mechanism required
to cover the prescribed tuning range is given in the individual data sheets.

Adjustment of the tuning mechanism beyond the stated frequency
limits must not be attempted. Where the mechanical tuning is achieved
by adjustment of a cavity within the evacuated envelope by means of a
flexible diaphragm the number of tuning cycles may be limited to avoid
damage to the diaphragm.

SHIELDING

The resonator and reflector leads should be screened to shield the valve
from induced modulation.

COOLING

Adequate cooling to prevent the maximum temperature limits being
exceeded is required particularly when the valve is enclosed in a protective
shield.

MOUNT
The performance quoted in the individual data sheets for those valves

which have a coaxial lead output is dependent upon the use of the specified
coaxial to waveguide transition unit.

Mullard
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KLYSTRON K 85
Frequency: 7Gc/s. band. Mechanical tuning. -

Power output: 50mW minimum.
Construction: All metal, coaxial output probe.
Application:  Local oscillator, signal generator.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and REFLEX KLYSTRONS which precede this section of the handbook.

CHARACTERISTICS Min. Max.
Mechanical tuning range 6.5 75 Ge/s

Electronic tuning range, between half power
points at any frequency in the mechanical

tuning range 25 - Mc/s
Power output at 7Gc/s +20Mc/s

(principal mode) 85 - mW
Power output at any other frequency in the

band 50 — mW
Reflector voltage for maximum power output

at 7Gc/s+20Mc/s -100 -175 \'
Reflector voltage range, inclusive of electronic

tuning range -60 -215 \
Frequency change with temperature — 500 kc/s per °C

CATHODE
Indirectly heated

Vi 6.3 \%
I 500 mA

OPERATING CONDITIONS IN SPECIFIED MOUNT

f 7.0 Ge/s
v|'l‘\’“ll(l|ll!' 300 V
Iresonator 24 mA
Vretlector -140 \
Irentector 1.0 uwA
Electronic tuning range between half power points 38 Mc/s
Puuv 100 mW
COOLING Natural

ABSOLUTE RATINGS

Vresonator Max. 350 \%

Iresonator Max. 37 mA

Vreflector Max. -1.0 to —-400

Vh—k max. -150

Tamb (shel) Max. 110 €

Teoaxial line Max. 90 2C
OPERATING NOTE =

The prescribed tuning range is covered by five turns of the mechanical
tuning screw.

JANUARY 1962 \v/ Page D1



K$7-85

KLYSTRON
Inches Millimetres
A 0.370-4-0.005 9.3984+-0.127
B 0.045 1.143
c 0.315 8.001
D 0.333 8.458
E 0.5625 14.287
F 0.5 12.7
G 0.390 9.90
H 0.25 6.350
J 0.145 3.683
K 0.475 12.065
L 0.568 14.427
M 1.5 38.1
N 0.5 12.7
(o] 0.375 9.525
P 0.125 3.175
Q 0.314 7.976
R 0.468 11.887
S 0.250 6.350
T 0.375 9.525
U 1.000 25.4
\" 0.281 7.137
w 0.15 3.81
X 0.1 2.54
Y 0.53 13.462
4 0.125 3.175
AA 0.020 0.508
BB 0.250 6.350
CcC 0.250 6.350
DD 0.312 7.925
EE 0.136 3.454
FF 0.015x0.313 0.381 < 7.950
GG 0.438 11.131
HH 0.468 11.887
1) 0.230 5.842
KK 0.292 7.417
LL 0.062 1.575
MM 0.375 9.525
NN 0.088 2.235
(e]e] 0.750 19.05
PP 0.325 8.255
QQ 0.040 1.016
RR 0.040 < 0.186 1.016 < 4.724
SS 0.010 x0.180 0.254 < 4.572
TT 0.095 2.413
(R
[Mullard |
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KLYSTRON KS7-85

Coupling unit

Waveguide WG 14

O
b F—o]
~G
FH
il
|
| ' LI
1 K L
V] Ny
) : M
| N 5 | =RR(60drill)
‘ P’ —_{EE(294drill) ss 45'09%
1 i {2 FF 4slots spaced 90
SI ["1 : lf “'i ; 1 GG spaced 90° apart
3 o 5 apart. Section
R Brass ~HH- ] S

| |
JJ
eaA/@-—L 1”
3 holes spaced |

120° apart MM LL
8 BA. clearance

120° Polystyrene

[Mullard]
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K$7-85

KLYSTRON

—
IL——AO-anox—»—
h—2|~82—’

Top cap

90 -5Smax———>
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—
I

. ‘:‘fii\..T’f/f//’ type CTI
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(@]
0
Y ™
oY
+1
)
o a X
T i
o) N
+1 o
© +1
) Q
o =
—* 7
< 1:02+0-127
4 /Output lead
Octal base o
with coaxial o~ 40
lead in place 9 ?|
of pin 4. 19 s
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0
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LOCAL OSCILLATOR KLYSTRON Ks9 20
Mechanically-tuned klystron of all-metal construction -
designed for use as a local oscillator over the frequency

range 8702 to 9548 Mc/s. (723A/B)

PRELIMINARY DATA

HEATER
Indirectly Heated
Vh 6.3 \
|)J 0.6 A
MOUNTING POSITION Any
CHARACTERISTICS
Minimum electronic tuning range at 9370 +0.3%,
Mc/s and between half power tuning points 35 Mc/s
Minimum power output at 9370 Mc/s. Mode A 20 mW
Minimum power output at all other frequencies 10 m

Maximum change of frequency with temperature  0.25 Mc/s per°C

TYPICAL OPERATION AT 9370 Mc/s—Mode A
With Waveguide size W16

D.C. resonator voltage 300 v
D.C. reflector voltage range -130 to -185 \%
D.C. resonator current 22 mA
D.C. reflector current 3.0 uA
Electronic tuning range between
half power tuning points 40 Mc/s
Power output 25 mW
LIMITING VALUES
Maximum resonator voltage (absolute) 330 ¥
Maximum resonator current (absolute) 32 mA
*Maximum reflector voltage (absolute) —400 \%
Mechanical tuning range limits 8702 to 9548 Mc/s
Maximum heater to cathode voltage -+50 v
Maximum ambient temperature of shell 110 C
Maximum temperature of coaxial line 90 °C

*Reflector voltage for maximum power output in principle mode
-85 to -200V.

OPERATING NOTES

1. The above performance depends upon the use of the specified mount.
(See pages 3 and 4.)

2. When the valve is enclosed in a protective shield, adequate ventilation
must be provided. For the best frequency stability the KS9-20 should be
operated at nearly constant ambient temperature and with a well-
regulated power supply.

3. The resonator and reflector leads should be screened to shield the valve
from induced modulation. To avoid damage to the valve the reflector
potential must never become positive with respect to the cathode. For
this reason it is essential that the reflector connection be made at all
times during operation.

4. The prescribed tuning range is covered by three turns of the mechanical-
tuning screw. Adjustment beyond the stated frequency limits must not
be attempted.

()
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Ks9 20 LOCAL OSCILLATOR KLYSTRON
. Mechanically-tuned klystron of all-metal construction
designed for use as a local oscillator over the frequency

(723A/B) range 8702 to 9548 Mc/s.

1392

409 MAX.

REFLECTOR Iq_ggo.g DIA. |
o~ [ [aeMA a0
LELBMAA
6IMIN] o T
o=t | Ol v g0x04
A SQUARE
P
g -
) 1
X e 254-258 O
= < | e -
o = / Q<
g g
o 6 ¥
H} 9, o]
+ o
| ] z o
[ == -
1 |

OUTPUT
LEAD

All dimensions in mm.
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LOCAL OSCILLATOR KLYSTRON

Mechanically-tuned kiystron of all-metal construction
designed for use as a local oscillator over the frequency
range 8702 to 9548 Mc/s.

K$9-20

(723A/B)

Small gude
flange to suit.

16 Drill Remove sockets
Nos 3,4.586.
Valve clamp.
R
Inner edges of |
plug shallbe
braud to wave \\\\\ __________
quide wnz”:mz;uzﬂzn««:«(«
*394 |
“t003 "

Dimensions indicated by ¥ determine the broad band characteristics of the coupler

and should be held to tolerances shown

All high frequency surfaces to be silver or gold plated

All dimensions in inches

ISSUE 1

KS9-20 954-3



Ks9 20 LOCAL OSCILLATOR KLYSTRON
o gAechanéc?lly-tuned kllystron of all-metal hconstruction

esigned for use I illat t
(T23A/B) r e o o o o §703 o 9048 Mele

(1452]
I
|
\#/
* +
f——"734%-003
\ *.156
Polystyrene *.002
Y 3 S NI E
N | 2 ®
-100 ® o~
/ . 08 ©
2 9
‘_’Ei;f;,; 20 »* +l
£ 2
Q rquhl MT \
*2| *-050
+.002 375--048 * oo3
- —— 'B44 — .
Wave trap
Modified international
octal socket
(Individual pin sockets *.344
must be deeper thal 1003

Cable to

socket
connection

L ||

050
*-678

-

003

e o ==
Dimensions indicated by % determine the broad band characteristics of the coupler
and should be held to tolerances shown.

All high frequency surfaces to be silver or gold plated

All dimensions in inches

()
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KLYSTRON KS9_20A

QUICK REFERENCE DATA

Mechanically tuned klystron for local oscillator applications.

Frequency 8.50to 9.66 Ge/s
Power output 30 mW

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION and
REFLEX KLYSTRONS which precede this section of the handbook.

TYPICAL OPERATION IN RECOMMENDED MOUNT - PRINCIPAL MODE

f 9.37 Ge/s
Vresonator 300 v
Iresonator 22 mA
Vreflector -130 to -190 \%
Electronic tuning range between

half-power points 40 Mc/s
Pout 50 mwW

ABSOLUTE MAXIMUM RATINGS

Vresonator max. 330 v
Iresonator max. 37 mA
Vreflector max. -400 v
Vh-k max. + 50 oV
Tshell max. 110 (o}
V.S.W.r. 2.5
CATHODE
Indirectly heated
Vh 6.3 v
Th 450 mA
(>
[Mullard|
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CHARACTERISTICS
Min. Max.
Mechanical tuning range 8.50 9.66 Ge/s

Electronic tuning range between v
half-power points

(a) at 9.37 Ge/s 35 - Mc/s

(b) at all other frequencies 28 - Mc/s

Reflector voltage for maximum power
output at 9.37 Ge/s in principal
mode (Vresonator = 300V) -130 -190 v

Frequency temperature coefficient - 0.2 Mco/ s
per C
END OF LIFE PERFORMANCE

Electronic tuning range at 9.37 Ge/s
between half-power points
(Vresonator = 300V) 32 Mc/s

Power oatput at any frequency in the
mechanical tuning range with
reflector voltage optimised
(Vresonator = 300V) 16 mW

COOLING Natural
MOUNTING POSITION Any

OPERATING NOTES

1. The impadance of the reflector supply should not exceed 100kS.

2. Adjustment beyond the stated frequency limits must not be attempted.
PHYSICAL DATA

Weight of klystron 2.29 oz

65 g

Weight of klystron plus carton 4.59 oz

130 g

Dimensions of storage carton 3.75x2x2 in

95 x 51 x 51 mm

)
[Mullard |
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KLYSTRON

e T [T] ~-—
|

Area free for

mounting

K$9-20A

Reflector

View of underside of.base
Base-octal
(BS.448)

Reflector
€2
kh h
DIMENSIONS
Inches Millimetres Inches Millimetres
A 1610 40.9 max N 1.177 £ 0.010 29.90 £ 0.25
B 0.783 +0.016 19.9x0.4 P 1.221 £ 0.016 31 + 0.4
e 0.860 21.8 max Q 0.122 + 0.004 3.1+0.1 dia
D 0.252 + 0.004 6.35£0.1 R 0.302 £ 0.032 7.5+0.8
E 0.240 6.1 min S 0.224 +0.016 5.6 +0.4
F 1.642 41.7 nominal T 0.118 3.0 max
G 3.563 90.5 max U 0.500 + 0.016 12.7+0.4
H 1.008 £+ 0.008 25.6 +0.2 dia v 0.780 + 0.016 19.8 £ 0.4
J 0.180 + 0.001 4.55 + 0.05 w 1.292 + 0,020 32.8 £ 0.5
K 1,374 £0.059 34.9+1.5 X 157.5° + 3°
L 0.366 + 0.035 9.3+0.9 Y 70° max
M 0.917 +0.010 23.40 £ 0.25
(C—)
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iDrlu Remove sockets
G \ /7Nos 3,4, 586
f:\ _

B 3806

Valve clamp

o= s sl

e

Inner edges of
plug shall be brazed to

wave guide.

Dimensions in inches :'003'-)

Small guide
flange to suit

Dimensions indicated by * determine the broad band characteristics of the

coupler and should be held to tolerances shown.

All high frequency surfaces to be silver or gold plated.

APRIL 1965
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KLYSTRON

K$S9-20A

*7341.003
W“IFJETSOZ —.‘
_—_T_T_H__—_—_——,—, Y NSNS
\ N N N «go 328
\ /§ \ // \
s B . _ —
Tight L;219 375--048 %050
bt -80804 +003
Wave trap
Modified international
octal socket.
(Individual pin sockets *344
must be deeper than \ +003
473) ‘\\\y ——
/& Z £24
Cable to [
gg%%tction
0:5

‘050

%578 ——>

003
(- 10

Dimensions in inches

Dimensions indicated by * determine the broad band characteristics of the
coupler and should be held to tolerances shown.

All high frequency surfaces to be silver or gold plated.

()
N
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KLYSTRON KS9_20A
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KLYSTRON KS9-20A

N
97

BII53

KS9 -20A

—
9l
Frequency (Gc/s)

-

—~
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o

85

\ I
o o
© <

(s/2W) 2Bupu Bujuny s1uod}22|3

80
20
(]

ELECTRONIC TUNING RANGE PLOTTED AGAINST FREQUENCY.

(N
[Mullard |
NOVEMBER 1963 N, Page C3




I
g
o~
@ \
\
\
n
é
\
\
\
¥
\
a

< \ 3
G g
3 A 3
* g

o ('S

)]

\
\
\
\
n
®

o o °
& =
suan3 Buiuny

3:0

TUNING TURNS PLOTTED AGAINST FREQUENCY

—
[Mullard]|

NOVEMBER 1963 N\ Page C4




KLYSTRON Ks9_20 A

7 A A &
S [ [ 1] 1] | T
o I l “ T |
| 1|
| | LA
[ | A V4
| y.av
/
V.ARNYd
: )
[ ALt 1T i
| // 7
| ’ P
| ’
| 7 ' ‘
ViK1 pl 17 J 4
| y.ay. 71 A 4
l, } 4V 7 V4 /
pAY, / y 8
/7 PR 2/ T
4 / /
/ Y V4
71 l, z ”J
V4 2 /7 ¢ ! / 2
/ A4 4 )
7
g mwol A Y 2
o ) e Y
! MW 02 7 » >
o)) 1 |2 4 I &
9 [T T x / ./ o
* wi /i, ’ &, .;a
MWOE 17 214 Z [ 8
6l L 5
or6 2 14 74V 4 1 12
1
66y iy / 1
28 o .
2 ’ ] o
9c-6 f-4 1A 1/ g T
[T A g2
| o S 3
[ ’ / £ 0
LES 7/ 3 >
9€-6 & §
sPo e A LA % g
/ a c
[ -
g R
g3 '
)
5§
(O ¥)]
Q
T
o o Q o
8 2 g 8
(A) 2bD3joA Jo3DUOSDY
RESONATOR VOLTAGE PLOTTED AGAINST REFLECTOR VOLTAGE.
NOVEMBER 1963 Page C5




0OA B 1540

f(Gers) f

42 ]

I
] L] 2 power points

9-40

38

36 =

34

9-32

Pout
(mw)

50

25

-140 -150 -160 -170 =180
Reflector voltage (V)
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KLYSTRON KS9-20A
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REFLEX KLYSTRON

K$9-30

(6975)

cavity.

Frequency
Power output
Construction

QUICK REFERENCE DATA

8.5t0 9.6
35
Waveguide output with coupled cavity

Mechanically tunable 'X' band reflex klystron with integral external

GHz
mW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (6%, Mode)

f 8.5

Vv 300
res

I 30
res

vreﬂ -95

*

Irefl 1.0

Electronic tuning range

between half power points 50

Pout 35

Electronic tuning rate 2.0

<
9,6 GHz
300 v
30 mA

-145 V<&
1.0 LA
45 MHz
30 mwW

1.5 MHz per V<—

*The internal resistance of the reflector power supply should not exceed

1MQ.

CATHODE
Indirectly heated

Y

]h max, (at Vh =6.3V)

COOLING

Natural

Shell temperature max.

MOUNTING POSITION
PHYSICAL DATA
Weight of klystron

JANUARY 1968

140

6.3 v
500 mA
200 oc

Any
oz

5.0

KS9-30 Page D1



CHARACTERISTICS

Mechanical tuning range

Mechanical tuning rate

Electronic tuning range, between
half-power points at any frequency
in the mechanical tuning range

Output power at any frequency in the
mechanical tuning range with reflector
voltage optimised (Vres =300V)

Reflector voltage for maximum

power output (Vres =300V)

Frequency change with temperature

Frequency modulation under vibration

of 10g applied to flange (50Hz to 1.0kHz)

Electronic tuning rate

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

v max.
res

I max.
res

v
refl

OPERATING NOTES

Min.
8.5
190

30

20

-85

1.0

Max.
9.6 GHz
275 MHz per turn

- MHz
- mw
-150 V<—
-200 kHz per
degC rise
1.0 MHz<—
2.0 MHz per<—
volt
Max.
350 A%
52 mA
-500 V<

1. The mechanical tuning range is covered by 4 to 53/4 turns of the tuning

screw,

2. Toavoid damage to the klystron the reflector potential must never become
positive with respect to the cathode. The resonator voltage should be
applied only after the reflector connection has been made.

ACCESSORIES

Socket

Connector for reflector

JANUARY 1968

E2 555 37
55316
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REFLEX KLYSTRON KS9-30
(6975)

OUTLINE DRAWING

Pins | and 2
| 2353 are internally
— M connected
T , Cathode

Outlet via waveguide WG16 to take
bolted flange choke coupling:Joint ~—————
services type 5985-99-083-0051

heater
L B3A Base
B Meqhonicol
Eoos tuning screw T [
30 1
2040 " '}
Reflector
1550 \/
:o~so'1 /L
' S RN
14 l l I max 833
max. |
1—?—_ @ T @ |
0|
‘ L
4128 3251 |
1025 to0-10 ‘
| t 7620
| me
| ‘ \ )
=)= —(D 335@noles)
(© | D] BB @notes) i
3
Reflector
Shell / Resonator
Shell/ connection
Resonator
hk h

Millimetre dimensions derived from original inch dimensions
( conversions overleaf )

[Mullard|
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DIMENSION CONVERSION TABLE

Millimetres

s T - Y- Y- N ) TR R O S

e I N B . B e e
D~ - N O =N U = O

02 £05
.90 0,
.60 0,
.57+0.
750,
.85+0,
+29£0,
.35%0,
.35+0.

.70

.20+0,

.00

.50=0.

.10

.99£0,
.51+0,
.28x0.,

.90
.20

25
60
18
50
25
10
06
12
60

60

60

10
10
25

JANUARY 1968

W - 2 +H O O O O O O O © O O ©O o o o o

.142+0

.219+0

.280+0

Inches

.040£0.
.075£0,

.180 =0.
.187+0.
.004
.248 0.
.250+0,
.2500.
.303
.402=0.
449
.591
.610x0.
.673
.2200.

010
024

.007

020
010

002

005

024

024

024

004

.004
.625+0.
.650
.000

010

max.,
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REFLEX KLYSTRON KS9-30

(6975)
Vrefl. I[ KS9-30 B7711
) [TTT
Vresonator=300Vl— Pyt =0mwW )
g AT
- / Poyt max
7] ut =
‘ / e .
| | ) O I [
// [T1TT] L [
| 77 p Pout max 6% Mode
[ y / // [ [
-140 /r/ T
7 /{ + Poyut max
[ Vi 7z 11 P
g )4 1 [ LA AT TTTT]
I V.Evi /I APr‘ Pout=0mW J 111
HEV.ay.AEED4 2
P AV ANN /
-120 DA /
V4
y.Aav. .4
4 A 4
/
7/ A
V.ay.4
/'
= y.apy.d
LR, y.ay4
y.4 pay4
4 Py 4
.4 Y
/
, |
-80
|
l 1 L
85 90 95 10 f(GHz)

REFLECTOR VOLTAGE PLOTTED AGAINST FREQUENCY

[Mullard|
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ELECTRONIC TUNING RANGE AND TUNER TURNS
PLOTTED AGAINST FREQUENCY
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REFLEX KLYSTRON KS9-30

(6975)
=
g KS9-30 [ [ ] [ BB025]
g » 1111
3 HEEEEEE I'[
:‘:' 3 | Vresonator =300V I
g - Centre of 634 mode
2 T [T1
e | [ ] |
# N NN
& | ‘\ | | | [
I3 [ | \ ] |
b [ [ ]] N ] [ ]
S | | [ ]
m 1 T T T ‘
Veefl. |
‘Wl
1
|

| 111
—+— Vresonator=300V L
| Maximum output power
. 6 3/4 Mode
3 W} T T
I T O A R
i T ‘
D | I A I
7L]:F B - ] j,[ NN
T | J’: HEEEE T
-80[ | I L8 [ [ 117 J"_‘}‘ k“*_#
8:5 9:0 9-5 10 f(GHz)

ELECTRONIC TUNING RATE AND REFLECTOR VOLTAGE RANGE
FOR MAXIMUM OUTPUT POWER PLOTTED AGAINST FREQUENCY.

<
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KLYSTRON KS9'40

QUICK REFERENCE DATA

Light-weight mechanically tunable klystron for local oscillator applications.

Frequency 9.3 to 9.5 Gcfs
Power output 40 mW
Construction Waveguide output with coupled cavity

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and REFLEX KLYSTRONS which precede this section of the handbook.

TYPICAL OPERATION

f 9.4 Gc/s
Vrosonator 300 V
Iresunamr 33 mA
Vr(-tlomur -85 \'%
Pnul 40 mW
Electronic tuning range between half-power points 45 Mc/s

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Vresunatur — 350 V
Ircsunalur —_— 45 mA
Vreflerlur -10 -400 \"
Z;enector 100 kQ
Vh-k —_ +50 v
Tshell = 150 C
V.S.W.T. — 1.5
CATHODE
Indirectly heated
Vi 6.3 v
I max. 700 mA
th-k 60 s

JULY 1963 N, Page D1



K$9-40

KLYSTRON

CHARACTERISTICS
Min. Max.
Mechanical tuning range 9.3 9.5 GgJs
Mechanical tuning rate (average over range) — 150 Mc/s
per turn
Electronic tuning range, between half-power
points at any frequency in the mechanical
tuning range (Vresonator = 300V) 28 —  Mc/s
Reflector modulation sensitivity at mode
centre 2.0 3.0 Mc/s
per volt
Power output at any frequency in the
mechanical tuning range with reflector
voltage optimised (Vriesonator = 300V) 25 — mW
Reflector voltage for maximum power output
at 9.4Gc/s in principal mode
(Vresonator = 300V) -70 -110 \
Reflector voltage range over mechanical
tuning range for optimum power output
(Vresonator = 300V) -65 -115 \%
Frequency drift after first 5 minutes of
operation — 3.0 Mc/s
Temperature coefficient (Tampient = =50°C to
+70°C) — -0.2 Mc/s
per °C
Frequency change with atmospheric pressure
change equivalent to operation 0 to
30,000 ft altitude -— 1.0 Mc/s
Frequency modulation under vibration of 10g
applied to flange (30 to 1,000c/s) — 2.0 Mc/s
END OF LIFE PERFORMANCE
Electronic tuning range, between half-power
points at any frequency in the mechanical
tuning range (Vresonator = 300V) 25 Mc/s
Power output at any frequency in the
mechanical tuning range with reflector
voltage optimised (Vresonator = 300V) 20 mW
COOLING Natural
MOUNTING POSITION Any
PHYSICAL DATA
" 5.6 oz
Weight of klystron 150 -
; 9 oz
Weight of klystron carton {255 €
: ; 55x 4.48x 4.84 in
Dimensions of storage carton 140 x114 =123 i
(I
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KLYSTRON Ks9'40

Mechanical frequency
3 tuning screw

ea
iy re°
Reflector H LA
— G~ | Top cap .
: type CT
K
1 A
A, i *
T
R EREUENE
L i L ' _(j}
b i Outlet via
M waveguide WGI6
; (4 Holes) i to take bolted
B flange choke
coupling inter-
M~ &R /J services type
Z 83005I
N E
s I
R ;
Shell /Resonator |
Octal Base
DIMENSIONS
Inches Millimetres
A 1.282+0.004 32.54+0.1
B 1.461 37.10 max.
& 0.177 4.50 max.
D 1.220+0.004 30.97+0.1
E 1.429 36.30 max.
F 0.209 5.30 max.
G 0.354+0.039 9+1
H 1.4374+0.099 36.5+2.5
J 2126 54 max.
K 0.866 22 max.
L 2.520 64 max.
M 0.168+0.003 4.27540.075
N 1.280 32.5 max.
P 0.059 1.5 max.
0Q 1° max.
OR 1° max.
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KLYSTRON KS9-40
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KLYSTRON KS9-40B

TENTATIVE DATA

QUICK REFERENCE DATA
Lightweight, mechanically tunable klystron for local oscillator ap-
plications.
Frequency 9.35 to 9.55 GHz
Power output 40 mWw
Construction Waveguide output, flying lead connections

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (Typical at 9.45GHz)

Resonator voltage 300 A%
Resonator current 22 mA
Reflector voltage -90 v
Load v.s.w.r. L1
Electronic tuning range (see note 1) 35 MHz
Power output 40 mw
)
Mullard
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CHARACTERISTICS

Conditions
Heater voltage 6.3 \'%
Resonator voltage 300 A\
Reflector voltage Adjust
V.S.W.r. <1l.1
Limits
Min. Max.
Frequency range 9.35 9.55 GHz
Mechanical tuning rate (see note 3) = 150 MHz/turn
Electronic tuning range (see note 1) 20 50 MHz
Electronic tuning rate at mode centre 2.0 3.0 MHz/V
Power output (see note 4) 30 = mW
Reflector voltage (see note 4) -60 -115 \%
Warm-up frequency drift (see note 5) - 3.0 MHz
Frequency change with temperature
(see note 6) - -0.2 MHz/degC
Frequency change with atmospheric
pressure change equivalent to
operation from 0 to 30 000ft :
altitude = 1.0 MHz
Peak frequency deviation under
vibration of 10g applied to the
flange (30 to 1000Hz) - 2.0 MHz
Resonator current & 25 mA
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min. Max.
Resonator voltage - 350 v
Resonator current * 35 mA
Reflector voltage -10 -400 v
Heater to cathode voltage - +50 v
V.S.W.T. = 1.5

Reflector impedance (see note 2) - -

MAY 1968 N KS9-40B Page 2



KLYSTRON

END OF LIFE PERFORMANCE

Electronic tuning range (see note 4)

Power output

CATHODE

Indirectly heated

Heater voltage

Heater current

COOLING

Shell temperature max.
MOUNTING POSITION

PHYSICAL DATA
Weight of klystron

OPERATING NOTES

1. Measured at half-power points

K$9-40B

Min. Max.
- 25 MHz
20 = mWwW
Min. Typ. Max.
= 6.3 = \%
410 460 550 mA

Convection and conduction

150 °%c
Any
188 g

2. Thetime constant should be such that the resonator voltage is not applied
before the reflector has become negative with respect to the cathode.

(=2 S

MAY 1968

. Average over the frequency range.

. Reflector voltage adjusted for maximum power output.
. Measured after the first five minutes of operation.

. Over the ambient temperature range of -50 to +7OOC.

KS9-40B Page 3



OUTLINE DRAWING
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KLYSTRON KS9'40D

PRELIMINARY DATA

QUICK REFERENCE DATA

Light-weight mechanically tunable klystron for local oscillator applications.

Frequency 9.38 to 9.51 Gcfs
Power output 35 mW
Construction Waveguide output with coupled cavity

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and REFLEX KLYSTRONS which precede this section of the handbook.

TYPICAL OPERATION

f 9.45 Ge/s
vrosonntur 300 \'
Iresunulor 33 mA
Vrerlm-mr -88 A%
Pnul 35 mW
Electronic tuning range between half-power points 40 Mc/s

ABSOLUTE MAXIMUM RATINGS

Min. Max.
vl'f‘S(#llﬂl()r S 350 V
lresonmur == 45 mA
Vrettector -10 —400 v
Zrellpmnr supply — 100 kQ
Vh-k — +50 '
Tshen — 150 °C
V.S.W.T. 15

CATHODE
Indirectly heated

Vn 6.3 v
I max. 700 mA
th-k 60 s

JULY 1963 N, Page D1



K$9-40D

KLYSTRON
CHARACTERISTICS
Min. Max.

Mechanical tuning range 9.38 9.51 Ggc/s
Mechanical tuning rate (average over range) 150 Mc/s
per turn

Electronic tuning range, between half-power

points at any frequency in the mechanical
tuning range (Vresonator = 300V) 30 — Mc/s
Electronic tuning rate at mode centre 2.0 3.0 Mc/s
per volt

Power output at any frequency in the mechani-

cal tuning range with reflector voltage
optimised (Vresonator = 300V) 25 45 mW

Reflector voltage for maximum power output

at 9.45Gc/s in principal mode

(Vresonator = 300V) -70 -115 \'

Reflector voltage range over mechanical

tuning range for optimum power output
(vresonalur = 3°0V) —60 —1 20 V

Frequency drift after first 5 minutes of
operation —_ 3.0 Mc/s

Temperature coefficient (Tampient = =50°C
to +70°C) — -0.2  Mc/s
per °C

Frequency change with atmospheric pressure

change equivalent to operation 0 to
30,000ft altitude — 1.0 Mc/s

Frequency modulation under vibration of 10g
applied to flange (30 to 1,000¢/s) — 2.0 Mc/s
Resonator current (Vresonator = 300V) —_ 40 mA

END

Signal-to-noise ratio >160dB per cycle of i.f. bandwidth. A.M. noise on a
typical sample with reflector voltage optimised for maximum power at
frequency of measurement and with receiver intermediate frequency

>25Mc/s.

OF LIFE PERFORMANCE
Electronic tuning range, between half-power
points at any frequency in the mechanical

tuning range (Vriesonator = 300V) 25 Mc/s
Power output at any frequency in the
mechanical tuning range with reflector
voltage optimised (Viesonator = 300V) 20 mW
COOLING Natural
MOUNTING POSITION Any
PHYSICAL DATA
. 5.6 oz
Weight of klystron 150 g
Weight of klystron carton {252 O;
- . 5.5x 448x 4.84 in
Dimensions of storage carton 140 x114 %123 i
(S
JULY 1963 Emm Page D2



K$9-40D

KLYSTRON
Mechanical frequency
| tuning screw
| ~eaQ
3 )
——H ===
Reflector. . D
i | |
T Top cap
T ; type CT2
K ! $ yp
e——slo s —
, € T
= ol
L | Lk o
./’/ Outlet via
M- waveguidé WGI6
(4 Holes) | to take bolted
——— — flange choke
7 =) /J coupling inter-
\\ B8R services type

Z 83005

max.
max.

max.
max.

max.
max.
max.

max.
max.
max.
max.

? | Sh\eII/Resonctor I
Octal Base
DIMENSIONS
Inches Millimetres
A 1.282+0.004 32.54+0.1
B 1.461 37.10
© 0.177 4.50
D 1.220+0.004 30.97+0.1
E 1.429 36.30
F 0.209 5.30
G 0.3544-0.039 9+1
H 1.437+0.099 36.5+2.5
J 2.126 54
K 0.866 22
L 2.520 64
M 0.168+ 0.003 4.275+0.075
N 1.280 32.5
B 0.059 1:5
0Q 1°
OR 1°
()
Mullard
JULY 1963
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POWER KLYSTRON YK I oo |
PRELIMINARY DATA YK I 002

QUICK REFERENCE DATA

The YK1001 is a forced-air cooled power klystron for vision and sound
transmitters at bands IV and V. The YK1002 is electrically identical but
has a water-cooled collector.

f 470 to 790 Mc/s
Pout 10 kW
Construction: Permanent magnet focusing, unpackaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES which precede
this section of the handbook.

Unless otherwise shown, data are applicable to both types.

TYPICAL OPERATION
Linear amplifier for television service (negative modulation)

Normal Depressed

collector collector

voltage voltage
Collector voltage 18 13 kV
Collector current 1.85 1.85 A
Drift tube No. 5 voltage 18 18 kV
Drift tube current (total) 25 40 mA
Focusing electrode voltage -300 -300 A
Drive power (sync) 10 w
Output power (sync) 11 kW
Gain 30 dB

Tuning of resonant cavities for C.C.L.LR. system

Cavity 1 +2.0 Mc/s
Cavity 2 -0.5 Mc/s
Cavity 3 +4.5 Mc/s
Cavity 4 +0 Mc/s
Cavity damping at black level (Pout (sync) = 11kW)
Cavity 1 2.0 w
Cavity 2 50 w
Cavity 3 80 w
(R
[Mullard]
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YK I oo l POWER KLYSTRON
YK1002

ABSOLUTE MAXIMUM RATINGS

Peak collector voltage (Ipeam = 0A) 21 kV
Collector voltage max. 18.5 kV
Peak drift tube No. 5 voltage (Ipeam = 0A) 21 kV
Drift tube No. 5 voltage max. 18.5 kV
Focusing electrode voltage max. (negative) 500 \'
Collector currant max. 2.0 A
Drift tube current max. (total)
depressed collector operation (Veoun < Veavity 5) 150 mA
normal collector operation (Veon = Veavity 5) 100 mA
Collector dissipation max. 35 kW
Cathode seal temperature max. 125 °c
First anode temperature max. 125 e
Drift tubes Nos. 1, 2 and 3 temperature max. 80 °C
Drift tubes Nos. 4 and 5 temperature max. 150 °C
OQutput cavity temperature max. 125 °C
Collector temperature max. 260 {5
lon pump voltage max. 4.0 kV
lon pump current max. 10 mA
CATHODE
Indirectly heated, dispenser type
Vh 7.5+3%N
In 32 A
In surge Max. 80 A
Th cold 28 mQ
th—x Min. 3.0 min
GETTER
lon pump
lon pump voltage 3.0 kV
lon pump current See curve on page C4
COOLING

A low velocity airflow should be directed at the cathode and accelerating
anode. A flow of air of 1m3/min (35.3ft3/min) directed at cavities Nos. 1,
2 and 3 and 2m3/min (70.6ft3/min) at cavity No. 4 is sufficient to keep
the temperature below the permitted maximum.

Cavity No. 5 and output cavity should be cooled by a flow of air of 2m3/min
(70.6ft3/min) at a pressure of 90mm H;O.

The collector of YK1001 is forced-air cooled, see curve on page C1.
The collector of YK1002 is water cooled, see curve on page C2.

MOUNTING POSITION Vertical, cathode uppermost

OPERATING NOTE

For optimum performance, the electron beam should be focused for
minimum cavity current.

MARCH 1963 N Page D2



YKI001

POWER KLYSTRON

YK1002

up

OUTLINE DRAWING OF YK1001
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POWER KLYSTRON

YKI001
YK1002

PHYSICAL DATA

Weight of klystron

Weight of accessories

ACCESSORIES

Heater connector

Cathode connector

Focusing electrode connector
First anode connector
Collector connector

lon pump connector

lon pump magnet

5 focusing magnets

4 resonant cavities

MARCH 1963

1126 b
Yk1o01{ 122 ke
126 Ib
k10024 122 s
265 Ib
120 kg
40649
40649
40634
40634
40634
55351
TE1053
TE1065
TE1066
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POWER KLYSTRON YK I 00 I
YK1002
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POWER KLYSTRON YK I 00 I
YK1002
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POWER KLYSTRON YKI1005

Py
TENTATIVE DATA
QUICK REFERENCE DATA
Permanent magnet focused power amplifier klystron, suitable for
depressed collector operation. Intended for use as vision and sound
amplifier for bands IV and V.
Frequency 470 to 860 MHz
Power output 11 kw
Construction Ceramic-metal, unpackaged
To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES
M OPERATING CONDITIONS
Typical vision amplifier operation with depressed collector voltage C.C.I.R.
system with negative modulation. Bandwidth (-1dB)=6MHz.
Frequency 470 790 MHz
Cathode to collector voltage (see note 1) -13.5 -16 kv
Collector to drift tube voltage -4.0 -4.0 kv
Accelerator to drift tube voltage (see note 2) 0 0 A%
Focus electrode to cathode voltage -240 -600 v
Drift tube current
static (focused for minimum) 30 30 mA
black level (see note 3) 80 60 mA
P Y Cathode current 2.0 1.85 A
Output power 11 11 kw
Drive power (see curve page 8 and note 4) 2.0 1.0 w
Power gain 38 40 dB
Linearity (without compensation, see note 5) 80 80 %
Max. sync compression (see note 6) 45/25 45/25
Max. sideband suppression (see note 7) -20 -20 dB
Max. noise (referred to black level,
see note 8) -46 -46 dB
Differential phase (without compensation) 5.0 5.0 deg
VY
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OPERATING CONDITIONS (cont'd)

Typical operation as sound amplifier (with depressed collector)

Frequency 470 790 MHz
Cathode to collector voltage (see note 1) -13.5 -13.5 kv
Collector to drift tube voltage -5.0 -5.0 kv
Accelerator to drift tube voltage (see note 2) -7.5 -5.5 kv
Focus electrode to cathode voltage -400 -400 v
Drift tube current 50 70 mA
Cathode current 0.7 1.0 A
Output power 2.2 4.4 kW
Max. drive power 0.5 0.5 w

Tuning of cavities with respect to carrier frequency (approx.)

Cavity 1 +3.0 MHz

Cavity 2 -0.5 MHz

Cavity 3 -4.5 MHz

Cavity 4 0 MHz
Max. cavity damping at black level for Pout sync=11kW

Cavity 1 5.0 w

Cavity 2 100 w

Cavity 3 200 w

RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Max. drift tube to cathode voltage 22 kv
Max. drift tube to cathode voltage at zero current 25 kv
Max. drift tube to collector voltage 7.0 kv
Max. cathode to focus electrode voltage (see note 9) 700 v
Min. cathode to focus electrode voltage 100 v
Max. drift tube to accelerator voltage 25 kv
Max. accelerator voltage source resistance 20 kQ
Min. accelerator voltage source resistance 10 kQ
Max. drift tube current 150 mA
Max. cathode current 2.2 A
Max. collector dissipation 40 kw
Max. voltage standing wave ratio 1.5
(R
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POWER KLYSTRON YKI1005

NOTES

- In operation, a cathode voltage fluctuation of +3% will not damage the

tube, but should not exceed 1% for good transmission quality.

. If the accelerator electrode voltage is obtained by means of a potential

divider from the cathode supply voltage, then the divider must pass a
quiescent current of at least 3mA.

. Tobefocused for minimum drift tube current at black level. A maximum

deviation of 10% from the minimum current is permitted, if necessary,
toobtain the required signal transfer quality but the limiting value must
not be exceeded.

.- A circulator must be used between driver stage and input cavity. The

drive power is measured between the circulator and first cavity at a 509
resistance and representsthe sum of the forward and the reflected power
in the first cavity. A pre-correction is required in the preamplifier for
the level dependency of the band pass curve caused by non linearity of
the klystron.

. Measured with a sawtooth voltage of amplitude between 17 and 75% of

the peak sync value, on which is superimposed a 4.43MHz sine wave
with a 10% peak to peak value.

. A picture/sync ratio of 75/25 for the outgoing signal of the klystron

requires a ratio of 55/45 for the incoming signal.

. Measured with a 10 to 75% modulation without compensation and a ves-

tigial sideband filter between driver and klystron.

. Produced by the klystron itself, witiout hum from power supplies.

. The focus voltage power supply should be pre-loaded by a minimum

current of 10mA at 700 volts.

Supply failure

In the case of a failure, all electrode voltages for the klystron except
the pump and heater voltages should be switched off and reduced to less
than 5% of thenominal value within 250ms after the failure has occured.

SEPTEMBER 1968
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CATHODE
Indirectly heated, dispenser type

*Vh 7.5to0 8.0 v
Vh (absolute max.) 9.0 v
I.h at 7.5V (approx.) 32 A
Lh max. 36 A
Ih surge max. (a.c. supply) 80 A
I‘h surge max. (d.c. supply) 65 A
rh cold 28 mQ
th—k min. 180 s

*Maximum heater voltage fluctuation +3% except during the first 300 hours
of life when the heater voltage should be 8.5V .

GETTER ION PUMP

Ion pump supply voltage (unloaded) 4.0 kv

Supply internal resistance 300 kQ

Max. ion pump voltage 4.0 kv

Max. ion pump current 15 mA
COOLING

Maximum air inlet temperature=40°C

Minimum air flow requirements:-

Cathode base and accelerator electrode 0.5 m3/min

Drift tubes 1, 2 and 3 1.0 m3/min

Drift tube 4 1.5 ms/min

Drift tube 5 (pressure difference=90mm water) 3
forced air 1.5 m"/min

Output resonator (pressure difference=90mm water) 3
forced air 2.0 m"/min

Collector forced air See graphs on pages 9 and 10

(R
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POWER KLYSTRON YKI1005

COOLING (cont'd)

Maximum temperatures

Cathode base 125 C
Accelerator electrode 125 OC
Drift tubes 1, 2 and 3 80 %
Drift tubes 4 and 5 150 %
Collector seal 200 °c
*Collector body 300 °c
Output resonator 125 0C

*To safeguard this temperature limit it is recommended to measure the air
outlet temperature at least at two places, one at 50mm and the other at
150mm from the upper collector plate and at a distance of 50mm from the
cooling fins.

PRESSURISING
Altitude max. 3000 m
MOUNTING POSITION Vertical, cathode uppermost

In order to prevent distortion of the magnetic focusing field ferromagnetic
material should notbe placed within a radius of 350mm from the tube axis.
All connections should be free from strain.

PHYSICAL DATA

Weight of klystron (approx.) 60 kg
Weight of accessories (approx.) 130 kg
(—
Mullard
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ACCESSORIES
Heater connector
Heater/cathode connector

Focusing electrode connector

Accelerating electrode connector

Collector connector
Ion pump connector

Resonators for 470 to 615MHz

Resonators for 615 to 860 MHz

Permanent magnet assemblies

Air duct

Magnetic screen

Circulators (temperature compensated)

for 470 to 600MHz
for 590 to 7T20MHz
for 710 to 860MHz
for 608 to 790MHz

40649
40649
40634
40634
40634
55351

TE1056G
TE1056H

TE1067A
TE1067D

3 X
1X

3 X
1x
2 X TE1065A
2 X TE1065C
4 X TE1065E
TE1065G

TE1065H

2 X
2 X
TE1071
TE1075

4322 020 50090
4322 020 50110
4322 020 50120
4322 020 50150

B9062
Resonator4 Resonator3 Resonator2 Resonator1
HorD GorA GorA GorA Focus
electrode
Drift 5 Drift 4 LDri\‘t 3 Drift 2 Drnt 1 (
ITTT I T T LT 1L .J. o "
Collector
|| | =11 :
"Ton !
[l pump Accelerator
electrode
|
GandH  C /E A
Magnets/
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YK1005

OUTLINE DRAWING

POWER KLYSTRON
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YK1005 B3087
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POWER KLYSTRON YK1005
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KLYSTRON YKIO10

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

Mechanically tunable reflex klystron for local oscillator applications.

Frequency 67 to 74 Gc/s
Power output 130 mW
Construction Metal, micrometer

tuning, waveguide output

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

TYPICAL OPERATION

f 70 Ge/s
\'4 2.5 kV
res
Ires 18 mA
'vrefl 330 '
-Vg 50 \'4
Electronic tuning range
between half-power points 100 Mc/s
130 mW
out

ABSOLUTE MAXIMUM RATINGS

Min Max
= 2.6 kV
res
- 20 mA
res
Pres E 15 w
-Vreﬂ 20 500 \'4
-Vg 0 200 \'
T resonator block = 80 £C
DESIGN RANGES FOR POWER SUPPLY
Min Max
'vx'eﬂ 20 500 \'
-Vg 0 200 \'
Internal resistance of reflector supply - % k2
Internal resistance of grid supply - 10 kQ
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CATHODE

Indirectly heated, dispenser type

Vh 3.5 \'
“Ih 1.75 A
Ih(surge) max. 4.0 A
T cold 0.3 Q
Preheat delay before applying H.T. 15 min

*The absolute variation of the heater current should be maintained within
0.02A of this value.

CHARACTERISTICS
Min. Typ. Max.
Mechanical tuning range 67 74 Ge/s
Mechanical tuning rate 2 35) - Gc/s per
turn
COOLING

Forced-air in direction as shown in the outline drawing through a nozzle of
30mm (1.2in) dia of 200 1/min (7.0ft3/min) minimum.

MOUNTING POSITION Any
PHYSICAL DATA

1b kg
Weight of klystron 2.2 1.0

OUTPUT CONNECTION

Waveguide IEC-R740 (WG26, WR12) with claw flange and clamping ring is
supplied. An extra claw flange for coupling to other output systems can be

supplied.
(.
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KLYSTRON

OUTLINE DR,
67-1i

B

&
!‘|0| Refle
|

1

o

==

] i
F it

g
I
, IR
— G —»
fe——— K
—— L ——» —
t S
M e $
S
N
airflow

DECEMBER 1964






" KLYSTRON YKIO10

Vrefl YKIOIO B3447

)

-400

=300

-200

Pout
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3
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@
-40
66 68 70 72 f (Gels)

(D) REFLECTOR VOLTAGE PLOTTED AGAINST FREQUENCY
@ OUTPUT POWER PLOTTED AGAINST FREQUENCY
@ RESONATOR VOLTAGE PLOTTED AGAINST FREQUENCY

@ GRID VOLTAGE PLOTTED AGAINST FREQUENCY
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CHANGE OF FREQUENCY AND OUTPUT POWER PLOTTED AGAINST
REFLECTOR VOLTAGE. f = 70Gc/s
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KLYSTRON

YK1041 YKI1043
YK1042 YKI044

ADVANCE DATA FOR USE WITH DEVELOPMENT SAMPLES

Frequency YK1041
YK1042
YK1043
YK1044

Power output

Construction

QUICK REFERENCE DATA

8.6 to 9.4

8.1to 8.
9.3 to 10,

9
1

10.1 to 10.6

6

Unless otherwise stated data applies to all types.

0

Flying leads

Mechanically tunable light-weight reflex klystron suitable for use in
parametric amplifiers and instrument applications.

Ge/s
Ge/s
Ge/s
Ge/s

mW

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES.

TYPICAL OPERATION at f = 9.0Ge/s (YKL041)
f = 8.5Ge/s (YK1042)
f = 9.7Ge/s (YK1043)
f = 10.35Ge/s (YK1044)
v 350 v
res
1 40 mA
res
Vrefl -100 v
Electronic tuning range between
half power-points 40 Mec/s
P 60 mwW
out
ABSOLUTE MAXIMUM RATINGS
Min Max
v = 400 v
res
1 = 60 mA
res
= -400
Vrefl 10 v
=
- 0
Vh-k %3 .
- 150 C
Tshell ?
V.S.W,.T. = 1.5
(D
Mullard
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CATHODE
Indirectly heated
V.

h

T

th-k

CHARACTERISTICS

Mechanical tuning range YK1041
YK1042
YK1043
YK1044

Mechanical tuning rate

Electronic tuning range

between half-power points

at any frequency in the

mechanical tuning range
=350

(Vres M.

Power output at any
frequency in the
mechanical tuning
range with reflector
voltage optimised
V. og = 350V)

Reflector voltage for
maximum power output
at centre frequency in
principal mode

=35
(Vres ov)

Reflector voltage range
for maximum power output
over the mechanical tuning
range

Vs = 350V)

Frequency drift after
first 5 min of operation

Frequency change with

temperatureo 3

(T =-50 C to +70 C)
amb

Peak frequency deviation
under vibration of 10g
applied to the flange (30
to 2,000 ¢/s in all three
planes)

Min

30

=70

FEBRUARY 1964 N\

W=,

6.3 v
600 mA
30 s

Typ Max
to 9.4 Ge/s
to 8.9 Ge/s
to 10.1 Ge/s
to 10.6 Ge/s
- 75  Mec/s per
turn
- - Mc/s
= = mW
- -130 v
- -160 v
= 3.0 Mc/s
- -0.1 Mc/s per
C
1. - Mec/s
Page D2



¢

KLYSTRON

COOLING
MOUNTING POSITION
PHYSICAL DATA

Weight of klystron

OPERATING NOTE

YK1041 YKi043
YK1042 YK1044

Natural
Any

5.0 oz
142 g

The impedance of the reflector supply should not exceed 100k,

CONNECTIONS

Wire colour code (see page D'4 )

WHITE
YELLOW
GREY
BROWN

FEBRUARY 1964
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KLYSTRON YKI1046

TENTATIVE DATA
QUICK REFERENCE DATA

X -band, lightweight reflex klystron, with integral tuning cavity for local
oscillator applications.

Frequency range 9.16 to 9.34 GHz
Power output 35 mwW
Construction Aluminium body with flying leads
Output connection Waveguide 16 flange

Services type: CV6195

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES
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TYPICAL OPERATION (at 9.25GHz)
Operating Conditions (see note 1)
Heater voltage
Resonator voltage
Reflector voltage
Load v.s.w.r.

Typical Performance
Resonator current
Power output

Electronic tuning range to 1/2 power points

CATHODE
Indirectly heated
Heater voltage

Heater current

TEST CONDITIONS AND LIMITS

6.3 v

275 v
-85 v

=11z

22 mA

35 mw

30 MHz
6.3 v
0.45 A

The klystron is tested to comply with the following electrical specification.

Test Conditions (see note 1)
Heater voltage
Resonator voltage
Reflector voltage
Load v.s.w.r.

Limits and Characteristics

6.3 v
275 v
Adjust
=1.1:1
Min. Max
0.4 0.5 A
- 40 mA
=75 -100 A\
-75 -100 v
-75 -100 v
25 60 mW
25 60 mWwW
25 60 mWw
25 = MHz
25 = MHz
25 = MHz

Frequency
(GHz)
Heater current -
Resonator current -
Reflector voltage (see note 2) 9.16
9.25
9.34
Power output (see note 2) 9.16
9.25
9.34
Electronic tuning range to
1/2 power points 9.16
9.25
9.34
(R
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KLYSTRON

Limits and Characteristics (cont'd)

Reflector modulator sensitivity

(see note 3)

Frequency pulling (see note 4)
Mechanical tuning rate

Mechanical tuning torque

Mechanical tuning range

Frequency
(GHz)

9.16 to 9.34

Frequency temperature coefficient

(see note 5)

Frequency modulation under vibration,
peak acceleration=10g at 30Hz to 1kHz

Mode separation (see note 6)

9.25

9.16 to 9.34

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

YK1046

Min. Max
0.5 1.5 MHz
- 6.0 MHz
150 250 MHz/turn
0.07 0.22 Nm
0.7 2.2 (kg cm)
9.16 9.34 GHz
-50 -200 kHz/degC
- 200 kHz peak
-50 -125 \'

These ratings cannot necessarily be used simultaneously and no individual rating

should be exceeded.

Heater voltage
Resonator voltage

Resonator current

Reflector voltage (see note 2)

Body temperature (see note 7)

Storage temperature

V.S.wW.r.

Impedance of reflector/cathode circuit

END OF LIFE PERFORMANCE

Min.
5.7

Max.
6.9 v
350 v
45 mA
-500
150 °c
+75 °c
1.5:1
500 k9

Thequality of all production is monitored by the random selection of klystrons which
are then life tested under the stated test conditions. If the klystron is to be operated
under different conditions from those specified, Mullard Ltd. should be consulted to
verify that the life will not be affected. The klystron is considered to have reached
the end of life when it fails to meet the following limits when operated as specified

ou pages 2 and 3.

Power output (at 9.25GHz)
Electronic tuning range

Min.
15
20

Max.
= mWwW
= MHz
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MOUNTING POSITION Any

COOLING Natural
PHYSICAL DATA
g oz
Weight of klystron 92 3.25
Dimensions of storage carton 120 X 120 X 145 mm
NOTES

1. Tests are made with the klystron rigidly connected toand in good thermal contact
with a UG-39/U flange on an RG-52/U (WG16) waveguide.

2. Reflector voltage adjusted for the maximum power point of the mode. The reflector
voltage must never be allowed to tall below the minimum value specified in the
ratings.

3. Measured at mode optimum, 1 volt peak to peak deviation.

4. Measured with a v.s.w.r. of 1.5:1 varied through all phases. The power output
must not be less than 10mW and the frequency versus reflector voltage must be
continuous between the half power points.

5. Measured over the ambient temperature range -50 to +70°C.

6. No mode or part of a mode other than the required mode will exist within the
specified reflector voltage range as the valve is mechanically tuned over the
complete frequency range.

7. Measured at the point indicated on the outline drawing. For maximum valve life
the klystron should be operated at temperatures below the specified maximum.

Dimensions
(Rounded outwards)

mm in mm in
1.5 0.059 32.5 1.279
¢ 4.3 @ 0.169 36.5 max. 1.437 max.
9.3 0.5 0.366 = 0.020 41.5 max. 1.634 max.
27 max. 1.06 max. 54 max. 2.13 max.
28.5 max. 1.122 max. 66 max. 2.60 max.
31 1.22 200 min. 7.87 min.
32 max. 1.26 max.
Muiiard]
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YK1046

KLYSTRON

OUTLINE DRAWING
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KLYSTRON YK1070 Series

QUICK REFERENCE DATA

Mechanically tunable reflex klystron intended for transmitter service
in microwave relay systems. Contact cooled version of the YK1140
Series.

Frequency range 5.925t0 8.1 GHz
Power output 1.2 w
Construction Metal, waveguide output

Unless otherwise shown, data is applicable to all types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (Typical at 7.0GHz)

Resonator voltage 750 v
Resonator current 70 mA
Reflector voltage -350 v
Power output 1.2 w
Electronic tuning range 35 MHz
Modulation sensitivity 300 kHz/V
MECHANICAL TUNING RANGE
Min. Max
YK1070 7.750 8.1 GHz
YK1071 7.425 7.750 GHz
YK1072 7.125 7.425 GHz
YK1073 6.875 7.125 GHz
YK1074 6.575 6.875 GHz
YK1075 6.425 6.575 GHz
YK1076 6.125 6.425 GHz
YK1077 5.925 6.225 GHz
JUNE 1968 YK1070-Page 1




CHARACTERISTICS (load v.s.w.r. 1.1:1)

Min Max
Reflector voltage -250 -400 v
Resonator current 55 80 mA
Electronic tuning range between
half-power points YK1070 21 - MHz
YK1071 25 - MHz
YK1072 to YK1077 28 - MHz
Reflector modulation sensitivity 225 525 kHz/V
Frequency change with temperature
YK1070 -125 +100 kHz/degC
YK1071 to YK1077 -100 +100 kHz/degC
Power output YK1070 0.5 - w
YK1071 to YK1077 0.7 - w
TUNING
External cavity, single screw
Tuner turns (average) 3.0
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Resonator voltage - 775 v
Resonator current - 80 mA
*Reflector voltage -50 -1000 v

*Care should be taken in the design of the power supply to ensure that the
reflector potential never becomes positive with respect to the cathode, as
destruction of the klystron could result.

CATHODE
Oxide coated, unipotential
Min. Nom. Max.

Heater voltage 5.7 6.3 7.0 \%
Heater current (at Vh=6.3V) = 800 - mA
Heater to cathode voltage (pk) - - +45 \'2
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KLYSTRON YK1070 Series

COOLING

For power inputs exceeding 10W it is recommended that a radiator of at
least 930cm® (1 ftz) total area be screwed to the heatsink. For maximum
valve life the operating temperature should be less than the maximum
operating temperature.

Temperatures
Body temperature max. (see page 4) 150 OC
Operating temperature max. 100 0C
MOUNTING POSITION Any

PHYSICAL DATA

Weight 330 11,7
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OUTLINE DRAWING OF YK1070
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KLYSTRON

TENTATIVE DATA

QUICK REFERENCE DATA

YK1090
YKI091

Lightweight mechanically tunable reflex klystron. Suitable for high altitude
operation. The YK1090 is a rugged version of the YK1091.

Frequency
Power output

Construction

YK1090
YK1091

10.5t0 12.2 Ge/s

400

mW

Integral cavity,
waveguide output

Unless otherwise stated data applies to both types.

To be read in conjunction with

Flying leads
Three pin base

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

TYPICAL OPERATION
f

'/
res
res

-V

refl
Electronic tuning range
between half power points

Reflector modulation sensitivity

Pout (matched load)
(optimised load)

res

I
res

_Vrefl

Electronic tuning range
between half power points

Pout (matched load)
(optimised load)

FEBRUARY 1965

10.5
400

65
190

58

150
320

10.5
200

23

60

60

10
25

11,5 12.2 Ge/s
400 400 A
65 65 mA
260 315 v
52 47 Mc/s
1.0 1.0 Mc/s per V
270 370 mW
400 420 mw
11.5 12.2 Ge/s
200 200 v
23 23 mA
90 110 A"
50 38 Mc/s
22 27 mW
30 27 mwW
Page D1



ABSOLUTE MAXIMUM RATINGS

eh - 450
Ires - 0

Ve 20 1000

T Body - 200

B o<

o

a <

CATHODE
Indirectly heated, oxide coated
6.3
1.2 A
by min. 15 s

<

CHARACTERISTICS

Min. Typ. Max.

Electronic tuning range

between half-power points

at any frequency in the

mechanical tuning range

(Vres =400V) 30 = Mc/s

Reflector modulation
sensitivity over complete
frequency range 0.8 2.0 Mc/s per V

Power output at any

frequency in the

mechanical tuning

range with reflector

voltage optimised

(Vres = 400V) 50 - mW

Reflector negative voltage

for maximum power output

at centre frequency in

principal mode

(Vres = 400V) = 260 \'

Reflector negative voltage

range for maximum power

output over the mechanical

tuning range

(\% = 400V) 100 400 A"
res

Frequency drift after first
5 minutes of operation - 0.5 Mc/s

Frequency change

with temperature

(T pp = ~10 to + 40 C) = 0.25 Mc/s
per deg C

FEBRUARY 1965 Page D2




KLYSTRON

*Frequency change with
atmospheric pressure
change equivalent to

operation 0 to
0 to

66 000ft
98 000ft

*Peak frequency deviation
under vibration of 5g
applied to the flange

(50 to 5000c¢/s

in all three planes)

*YK1090 only

COOLING

Natural and forced-air

Forced-air cooling is necessary for resonator input powers greater than 10W

in order to maintain the body temperature below 200°C. For maximum life it is

YK1090
YK1091

Typ. Max
1.0 3.0
2.0 10
- 4.0

recommended that the temperature of the body should not exceed 100°C.

MOUNTING POSITION

PHYSICAL DATA

Weight of klystron

CONNECTIONS

The heater voltage must never be applied to the green (cathode) lead on the
YK1090 or the cathode pin on the YK1091.

YK1090 Wire colour code

Colour

White
Yellow
Green
Grey
Red

YK1091 Pin connections

See outline drawing on page D5.

€ )

FEBRUARY 1965

N

[Mullard]

oz g
7.0 200
Coding

Heater and cathode
Heater

Cathode

Reflector

Resonator

Page D3



OUTLINE DRAWING OF YKIOS90

<———E-——» . B———»

D Output via

waveguide
A WGl16
| 1 |(WR9O,RG52/U)
= || b
«—C _J
DIMENSIONS
Inches Millimetres

A 2.992 76 max.
B 1.811 46 max.
(6: 15.748 400 min.
D 1.717 + 0.094 43.6 + 2.4
E 1.657 + 0.012 42.1:0.3
F 1.220 + 0.004 31:0.1
G 1.280 + 0.004 32.5+0.1
H 1.000 25.4 max.
J 0.185 + 0.008 4.7+0.2 dia.

Inch dimensions derived from original millimetre dimensions.

—
[Mullard]
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KLYSTRON YK1090
YKI091

OUTLINE DRAWING OF YKIOOI
L1 [1 1 )

2:5mm
Metric thread

=7
Q E
View in

direction

3 rrow
h.k v h  Base B3A 2 S org

W~
© & []i
:\
[ va
20
&
EF o d
[ | >
e '
+H B g.'—
L é@_ ’@;(4hol¢s)! —og
Oy =4 _?
— \
G |
‘ c
\
LU | '
v
DIMENSIONS
Inches Millimetres
A 1L Calil 46 max.
B 3.150 80 max.
(&) 1,378 35 max.
D 1.717 + 0.094 43.6 + 2.4
E 1.651 +0.012 42.1:0.3
F 1.280 + 0.004 32.5+0.1
G 1.220 + 0.004 31 +0.1
H 0.217 + 0.004 5.5+0.1

Inch dimensions derived from original millimetre dimensions.

ca—
[Mullard]
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YK1090
KLYSTRON YK1091
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TYPICAL POWER OUTPUT FOR OPTIMISED AND MATCHED LOAD
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YK1090
KLYSTRON
YKI1091
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TYPICAL REFLECTOR VOLTAGE PLOTTED AGAINST FREQUENCY.
Vresonator = 400V.
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YK1090

KLYSTRON YK1091
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KLYSTRON YKI I 40 Series

KS6-1000 Series
KS7-1000 Series

QUICK REFERENCE DATA

Mechanically tunable reflex klystron intended for transmitter service
in microwave relay systems. Forced-air cooled version of the YK1070

Series.

Frequency range 5.925t0 8.1 GHz
Power output 1.2 \"%
Construction Metal, waveguide output

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (Typical at 7.0GHz)

Resonator voltage 750 v
Resonator current 70 mA
Reflector voltage -350 v
Power output 1.2 w
Electronic tuning range 35 MHz
Modulation sensitivity 300 kHz/V

MECHANICAL TUNING RANGE

Min Max
YK1140 (KS7-10007Z) 7.750 8.1 GHz
YK1141 (KS7-10004) 7.425 7.750 GHz
YK1142 (KS7-1000B) 7.125 7.425 GHz
YK1143 (KS7-1000C) 6.875 7.125 GHz
YK1144 (KS6-1000D) 6.575 6.875 GHz
YK1145 (KS6-1000G) 6.425 6.575 GHz
YK1146 (KS6-1000E) 6.125 6.425 GHz
YK1147 (KS6-1000F) 5.925 6.225 GHz

MAY 1968 \v/ YK1140-Page 1



CHARACTERISTICS (Load v.s.w.r. 1.1:1)

Min Max
Reflector voltage -250 -400 v
Resonator current 55 80 mA
Electronic tuning range between
half-power points YK1140 21 - MHz
YK1141 25 - MHz
YK1142 to YK1147 28 - MHz
Reflector modulation sensitivity 225 525 kHz/V
Frequency change with temperature
YK1140 -125 +100 kHz/degC
YK1141 to YK1147 -100 +100 kHz/degC
Power output YK1140 0.5 - w
YK1141 to YK1147 0.7 - w
TUNING
External cavity, single screw
Tuner turns (average) 3.0
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min Max
Resonator voltage - 775 \'A
Resonator current = 80 mA
*Reflector voltage -50 -1000 v

*Care should be taken in the design of the power supply to ensure that the
reflector potential never becomes positive with respect to the cathode, as
destruction of the klystron could result.

CATHODE
Oxide coated, unipotential

Min. Nom. Max.

Heater voltage 5.7 6.3 7.0 v

Heater current (at Vh=6.3V) - 800 - mA

Heater to cathode voltage (pk) - - +45 v
(R

MAY 1968 N~ YK1140-Page 2



KLYSTRON YKI |40 Series

KS6-1000 Series
KS7-1000 Series

COOLING

For the YK1140 Series with inputs exceeding 10W, an air flow of 0.85m3/
min (30ft3/m1'_n) should be directed on the cooling fins to keep the body
temperature below the stated operating maximum. For maximum valve
life the operating temperature should be less than the maximum operating

temperature.
Temperatures
Body temperature max. (see page 4) 150 OC
Operating temperature max. 100 0C
MOUNTING POSITION Any

PHYSICAL DATA

gm oz

Weight 230 8.1

MAY 1968 [N YK1140-Page 3



OUTLINE DRAWING OF YK1140 SERIES

Output via waveguide WG 14

to take bolted flange choke . \
coupling Joint-services Shell /Resonator

type 5985-99-083 -0037 Setel Base i
(UG 343/u) (Small wafer )

Temperature measurement
made at this point.

Reflector
L
I
7010
(2:760) |
9525 :
(3-75)
81-03 max
(3-19)
max 4

5-59 (6 holes)
(0-220)

Base will not

extend below flange

Reflector
Top cap F
tC.T.2)
Shell/Resonator
k h
‘525
95
(o-375)"! J“
All dimensions in mm. (26%7%33
Inch conversions in brackets. max
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PN

MICROWAVE DEVICES : GENERAL OPERATIONAL

FORWARD-WAVE AMPLIFIERS RECOMMENDATIONS
1. HEATER
11 Low noise values

1.2

To obtain the minimum noise figure the heater voltage must be within
+2.59, of the specified value and temporary fluctuations must be within
+5%.

Intermediate and power values

To obtain the maximum life the heater voltage must be within +2.5%
of the nominal value and temporary fluctuations must be within +10%.

COOLING

It may be necessary to provide additional cooling to prevent the valve
and focusing system temperature limits being exceeded.

Forced cooling of the collector terminal may be required and recom-
mendations will be given in the individual valve data.

Normally cooling of electromagnetic focusing systems will be required.

FOCUSING MOUNTS

A suitable magnetic field is provided by the mounts available from Mullard
Limited.

Designers who do not propose to use one of these mounts should consult
the valve manufacturer as an unsuitable mount can impair the performance
of the valve. In many instances, the focusing mount incorporates the
radio frequency input and output connections with suitable matching
devices.

Focus alignment screws are provided on the approved mounts and a pre-
setting procedure for these has been established (see appropriate data
sheets). This procedure will reduce the risk of damage to the valve due
to excessive helix dissipation during the focusing operations.

SHIELDING

Any disturbance of the focusing field may impair the performance of the
valve, and the valve must be protected from the effects of nearby ferrous
material and stray magnetic fields.

The degree of susceptibility to such interference varies for different
focusing systems and specific information will be given in the individual
data sheets. Unless magnetic shielding or component orientation is
adopted ferrous objects should be kept more than 9 inches away and other
magnetic objects should be positioned 18 inches away from the valve.

POWER SUPPLIES

Protective devices

Protective devices are desirable to prevent damage to the valve if the
power supply or cooling arrangements fail.

SEPTEMBER 1960 (1)
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GENERAL OPERATIONAL MICROWAVE DEVICES :

RECOMMENDATIONS FORWARD-WAVE AMPLIFIERS

5.2.

Regulation

The regulation requirements can be determined with reference to the
typical curves of gain, phase shift and electrode voltages.

The change in gain with electrode voltage is usually greatest for the
current controlling electrode (normally the first grid) and the helix.
Any ripple voltage on the helix will give rise to phase modulation of the
signal.

With an electromagnetic focusing system the solenoid current must be
stabilised.

INSTALLATION SEQUENCE

When putting a valve into operation the initial adiustments should be
made in the following order:

Ensure that the control electrode voltage is set at zero and then apply
simultaneously the remaining electrode voltages and adjust in accordance
with recommended values. Increase the control electrode voltage until
cathode current is drawn, ensuring that the maximum helix current
limit is not exceeded. Adjust the focus alignment screws so that the
helix current is a minimum and the collector current is a maximum.
Repeat this procedure until the required collector current is achieved
and the helix current is a minimum. A typical helix current is given in the
valve data under operating conditions.

Inject a low level radio frequency signal at the desired operating frequency
ensuring that the value is not saturated and observe the output level.
Adjust the helix voltage until a maximum output level is achieved.
Recheck for optimum focusing and lock focus alignment screws.

OPERATING SEQUENCE

The following sequence should be followed:

a. Apply the heater voltage and allow the specified heater warm up time.
b. Switch on the power supply of the electromagnetic focusing system.

c. The electrode voltages may be applied simultaneously but it is prefer-
able that the control electrode voltage be delayed with respect to
the other electrode voltages.

SWITCHING OFF

All the electrode voltages may be removed simultaneously but it is
preferable for the control electrode voltage to decrease more rapidly than
the other electrode voltages.

Where an electromagnetic focusing arrangement is used the valve elec-
trode voltages must be removed before switching off the solenoid power

supply.
STORAGE

The valve should be stored in its original packing, which is designed to
give reasonable protection against vibration and knocks. This also ensures
that the spacing between permanent magnet valves and other ferrous
objects is adequate to avoid reduction of magnetisation.

Unpacked permanent magnet valves should NEVER be placed on steel
benches or shelves.

()

[Mullard|
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FORWARD WAVE AMPLIFIER LB6- I 2

QUICK REFERENCE DATA

Forward wave amplifier suitable for use in the power output stages of
wideband multi-channel microwave links.

Frequency 6 Gc/s band
Saturation power output 12 w
Gain 37 dB
Construction Unpackaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and FORWARD WAVE AMPLIFIERS which precede this section of the

handbook.
CHARACTERISTICS
Tube in mount - type P6L-3
Min. Max.

Frequency band 5.900 7.125 Ge/s
Gain (over frequency band)

Pour = 100mW 37 — dB

Pout = 5.0W 33 — dB
Noise factor (Pout = 5.0W) — 30 dB
Saturation power output 10 — w
Attenuation (at |, = OmA) 65 — dB
Hot input match V.S.W.T.

Over any 50Mc/s in band with matching

device adjusted — 1.2

Over 5.9 to 6.4Gc/s without use of matching

device — 1.7
Hot output match V.S.W.T.

Over any 50Mc/s in band with matching

device adjusted — 1.3

Over 5.9 to 6.4Gc/s without use of matching

device — 2.0

CATHODE
Indirectly heated
h 6.3 v
In 0.9 A
th-k Min 20 min

The absolute maximum variation of the heater voltage should be less
than +49,.

APRIL 1963 N, Page D1



LB6-12

FORWARD WAVE AMPLIFIER

DESIGN RANGES FOR POWER SUPPLY Min. Max.
For adjustment of focus
(a) Variable Vg

Vgl 0 —200
Va2 1.6 23
(b) Variable Vg2
gl 0 -20
Ve 0.3 2.3
For normal operation
\J collector 1.6 1.8
Vhelix 2.5 2.9
gl 0 —20
Vo 1.6 2.3

TYPICAL OPERATION

\
kV

\
kV

kV
kV

Vi
kY

As a power amplifier with the collector earthed and using a mount type

P6L-3
f 6.5 Gcfs
V(-nllemur 1.7 kv
Vhelix 265 kV
Vi 1.9 kV
Vg1 -8.0 \"
|(vulleclm' 40 mA
|helix 0.25 mA
Gain 37 dB
Power output 5.0 w
Typical noise factor (inclusive of any gas noise) 25 dB
Hot input match with matching device V.S.W.T.
adjusted
At 6.5Gc/s 1.02
At +25Mc/s about 6.5Gc/s 1.08
Hot output match with matching device V.S.W.T.
adjusted
At 6.5Gc/s 1.02
At +25Mc/s about 6.5Gc/s 145
ABSOLUTE MAXIMUM RATINGS
Min. Max
vcolleomr 1.5 1.8 kV
|(~ullertnr —_— 45 mA
Pcollector ) 80 w
Vhelix - 3.0 kV
Ihe]ix
during focusing — 2.5 mA
during operation — 1.5 mA
Vz2 = 3.0 kV
lg2 — 1.0 mA
Vg1 — 250 v
Pin (signal) — 1.0 w
V- — 50 \'%
(S
APRIL 1963 mm Page D2



FORWARD WAVE AMPLIFIER LB6' I 2

MOUNTING POSITION Any
COOLING
Tube installed in mount type P6L-3
Horizontally mounted Natural
Vertically mounted Natural assisted by convection duct
or low velocity air flow
Teollector seal Max. 200 °C
Ambient temperature range for operation
to full specification -10 to +65 °C
Ambient temperature range for operation
to reduced specification -25 to +65 €
Storage temperature at 95%, humidity —60 to +85 °C
PHYSICAL DATA
. 7.5 oz
Weight of LB6-12 2126 €
Weight of LB6-12 in carton {?‘Ig 4:;
: " 17x 17x 29 in
Dimensions of storage carton 432x432x736.6 mm
: 11lb 8oz
Weight of P6L-3 mount 52 kg
Weight of P6L-3 mount in carton :glt: L I(:;
- - 25x 16x 19.5 in
Dimensions of storage carton 635 x 407 x 496 e
()
[Mullard|
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FORWARD WAVE AMPLIFIER

LB6-12
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FORWARD WAVE AMPLIFIER

LBé6-12

DIMENSIONS OF P6L-3 MOUNT

Inches
M 3.46+0.02
N 6.84+0.02
P 5.91+0.02
Q 1.45+0.02
R 1.18+0.02
S 2.83+0.02
T 1.34+0.02
U 3.94+0.02
\ 1.34+0.02
w 3.5+0.02
X 5.12+0.02
Y 2.17+0.02
b4 4.02+0.02
AA 24+0.02
BB 2.00+0.02
cC 0.50+0.02
DD 0.655+0.001
EE 1.094+ 0.001
FF 1.531 +0.001
GG 2.188+ 0.001
HH 2.69+0.02
J 0.406 + 0.001
KK 0.719+0.001
EL 1.030+ 0.001
MM 1.438 4+ 0.001
NN 1.94+0.02
PP 0.622+0.001
QQ 1.372+0.001
RR 1.980+ 0.001
(R
APRIL 1963 m

Millimetres
88+0.5
173.8+0.5
150+ 0.5
36.9+0.5
30+0.5
72+0.5
34+0.5
100+0.5
34+0.5
89+0.5
130+0.5
55+0.5
102+0.5
609.6+ 0.5
50.8+0.5
12.7+0.5
16.66+0.025
27.78+0.025
38.88+0.025
55.57+0.025
68.32+0.5
10.31+0.025
18.26 +0.025
26.18+0.025
36.52+0.025
49.27+0.5
15.8+0.025
34.85+0.025
5.03+0.025

dia.
dia.

dia.
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FORWARD WAVE AMPLIFIER

LBé6-12
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FORWARD WAVE AMPLIFIER LB6- I 2
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LB6' I 2 FORWARD WAVE AMPLIFIER
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FORWARD WAVE AMPLIFIER LB6-25

QUICK REFERENCE DATA

Forward wave amplifier for use in power output stages of wideband
multi-channel microwave links.

Frequency 5.9t0 6.5 GHz
Saturation power output 25 w
Gain 38 dB
Construction Unpackaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

As a power amplifier with the collector earthed and tube focused in a mount
type P6L11. (Electrode potentials with respect to cathode).

f 6.0 GHz
Vcollector — kv
Icollec’cor 16 Tk
.4 k
Vhelix g v
I.h : 0.4 mA
elix
Vgl -15 v
Igl 1.0 pHA
v 2.2 kv
g2
» A
Ig2 5.0 L
Gain 38 dB
Power output 15 w
Noise factor (including gas noise) 28 dB
Hot input match (v.s.w.r.) 1.2
Hot output match (v.s.w.r.) 1.4
()
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CHARACTERISTICS

Min Max
Tube in mount P6L11
Frequency band 5.925 6.425 GHz
Gain (Pout= 15Watts) 37 40 dB
Noise factor (Pout= 15Watts) = 30 dB
Saturation power output 23 = w
Attenuation at Ik= OmA 60 = dB
Hot input match (v.s.w.r.) - 1.8
Hot output match (v.s.w.r.) - 2.0
CATHODE
Indirectly heated, dispenser cathode
*Vhd.c. orr.m.s. 6.3 v
I.h 0.85to 1.05 A
th—k min. 2.0 min

*
The absolute variation of the heater voltage should be less than +2%.
When operated on d.c. the heater must be positive with respect to the
cathode.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Vcollector Bl = kv
Icollector - 2 L
l)collector & 100 W
Vhelix - 4.0 kv
Ihelix during focusing (transient) = 2.0 mA
Lhelix during operation - 1.5 mA
v -250 0 v
gl

I = 1.0 mA
gl
Vg 9 = 3.0 kv
2 - 1.0 mA
Pin signal - 0.25 w
Vh—k = 50 v

AUGUST 1968 N LB6-25 Page 2



FORWARD WAVE AMPLIFIER LB6-25

DESIGN RANGES FOR POWER SUPPLY

(Electrode potentials with respect to cathode)

Min. Max.
For normal operation
*
V collector 1.8 9.2 kv
Vhelix 3.2 3.8 KV
*% N
Vgl 20 0 v
***V 1.9 5.8 1
g2
Icollector 40 50 mA
I'h i = 2.0 mA
elix
Igl = 100 p,A
- +
Igo 250 250 LA
Vh 6.15 6.45 v

*Normally 2.0kV
**Normally -15V
***For adjustment of focus it isnecessary for V__ tobe made adjustable over
the range 0 to 2.8kV. g2
MOUNTING POSITION
Any (but see cooling)

COOLING
Tube installed in mount P6L11 (convection cooled)
Horizontally mounted Natural
Vertically mounted Assisted by convection duct

or low velocity air flow

A conduction cooled mount is available.

Temperatures
Collector seal max. 200°C
Reference point max. 140°C

AUGUST 1968 R LB6-25 Page 3



AMBIENT TEMPERATURE RANGES FOR MOUNT

Operation to full specification

Operation without damage to tube

Storage

PHYSICAL DATA

Weight of LB6-25

Weight of LB6-25 and transit carton

(2 valves per carton)

Weight of mount P6L11

Weight of P6L11 mount and transit carton

Dimensions of LB6-25 storage carton

Dimensions of P6L11 storage carton

AUGUST 1968

kg
0.2

4.0
5.5

20.5

cm

40X 10X 10 16X 4x4

-10 to +65
-20 to +65

-60 to +85 °c

1b
0.4

9.0
12
45

in

50 X 27x 14 20X 11X 6
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FORWARD WAVE AMPLIFIER

OUTLINE DRAWING OF LB6-25

lJ

/4"
A - e B4
L B—-I l— ¢ —f
F—A,
DIMENSIONS OF LB6-25
Millimetres Inches
A 61 2.40
B 27 1.06
C 29 1.14
D 82+1.0 3.228 = 0.039
E 45 1.77
F 348 13.70
+0 +0
G ’7.5_0.02 0.2953 ~0.0008
H 7.5 0.295
J 31.5+0.01 1.2402 = 0.0004
K 12 0.47
X 7 2.80

LBé6-25

dia.

max.

dia.

dia. max.

dia.

Inch dimensions are derived from original millimetre dimensions

AUGUST 1968
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OUTLINE DRAWING OF P6L11 MOUNT
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FORWARD WAVE AMPLIFIER

DIMENSIONS OF P6L11 MOUNT

Millimetres

89
28
338

85
163

76
139

78
92

125

16
50

17

@

N KX <cH®ZOWZ 2 HRSEQEHU QW >
-3

149.

52.

70.

20.

14.

2= 0.1

.0£0.2

0+0.2

0+0.5

Jo£ 0.2

99 £ 0.05

.71 £0.05
.42 £0.05
.18 £ 0.05
.90 £0.05
39.
AA 24.
AB 58.

0+£0.3
51+ 0.05
0+0.3

Inches

3.50
.10

u—y

13.31

w o

.35

—
o

.02
.99
47
.067
.07
.62

.92

.63
97

N O B O O ©O O O +H O O O B N W oW DO N

.874 £ 0.

417 £ 0.

.756 = 0.

.787 £ 0.
S21T %0,

.590 £ 0.
.343 £ 0.
.686 = 0.
322+ 0,
odLiE 0
.535 = 0.
.965 £ 0.
.283 £ 0.

004

008

008

020
008

002
002
002
002
002
011
002
011

LB6-25

dia.

Inch dimensions derived from original millimetre dimensions

AUGUST 1968
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FORWARD WAVE AMPLIFIER LB6-25A

QUICK REFERENCE DATA

Forward wave amplifier for use in power output stages of wideband
multi-channel microwave links.

Frequency 6.4 to 7.2 GHz
Saturation power output 20 w
Gain 38 dB
Construction Unpackaged

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS

As a power amplifier with the collector earthed and tube focused in a mount
type P6L11A (Electrode potentials with respect to cathode).

£ 6.8 GHz
Vcollector B:0 kv
Icollector 45 ma
Vhelix 3.5 kv
Ih . 0.4 mA
elix
-1 \Y%
Vgl 5
L
Igl 0 HA
v 2.2 kv
g2
5.0
g2 Fel
Gain 38 dB
Power output 10 w
Noise factor (including gas noise) 28 dB
Hot input match (v.s.w.r.) 1.2
Hot output match (v.s.w.r.) 1.4
()
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CHARACTERISTICS

Min Max.
Tube in mount type P6L11A
Frequency band 6.425 7.125 GHz
Gain (P = 10 watts) 37 40 dB
out
Noise factor (P_ =10 watts) - 30 dB
out
Saturation power output 20 - w
Attenuation at Ik = 0mA 60 - dB
Hot input match (v.s.w.r.) 1.8
Hot output match (v.s.w.r.) 2.0
CATHODE
Indirectly heated, dispenser cathode
"‘Vh d.e. or rym.8: 6.3 A4
I.h 0.8 1.1 A
£ g min. 2.0 min

*The absolute variation of heater voltage should be less than +2%.
When operated ond.c. the heater must be positive with respect tothe cathode.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max.
Vcollector 1.8 2.2 kv
L collector - = A
P oollector - L i
Vhelix = 4.0 kv
Ihelix during focusing (transient) - 2.0 mA
Ihelix during operation - 1.5 mA
Vgl -250 0
Igl - 1.0 mA
v 2 = 3.0 kv
Igz = 1.0 mA
Pin signal - 0.25 w
Vik - 50 \%
(R
FEBRUARY 1968 LB6-25A Page D2



FORWARD WAVE AMPLIFIER LB6-25A

DESIGN RANGES FOR POWER SUPPLY
(Electrode potentials with respect to the cathode)

Min. Max.
For normal operation
; : "
VY ooliectoy (5594 in vanga) 1.8 2.5 KV
Vhelix 3.2 3.8 kv
v -20 0 v
gl
9 1.9 2.8 KV
g2
Teollector 40 50 mA
I'h i = 2.0 mA
elix
To1 - 100 A
Igz - 500 pA
Vh 6.15 6.45 v

*For adjustment of focus it is necessary for V 5 to be made adjustable
over the range:- 0 to 2.8kV. g

MOUNTING POSITION Any
(but see cooiing)
COOLING
Tube installed in mount P6L11A (convection cooled)
Horizontally mounted Natural
Vertically mounted Assisted by convection duct

or low velocity air flow

A conduction cooled mount is available

Temperatures
Collector seal max. 200 OC
Reference point max. 140 0C

FEBRUARY 1968 N~ LB6-25A Page D3



AMBIENT TEMPERATURE RANGES FOR MOUNT

Operation to full specification -10 to +65 °oc
Operation without damage to tube -20 to +65 oc
Storage -60 to +85 %

PHYSICAL DATA

kg 1b
Weight of LB6-25A 0.2 0.4
Weight of LB6-25A and transit carton 4.0 9.0
(2 valves per carton)
Weight of mount P6L11A 5.5 12
Weight of P6L11A mount and transit carton 20.5 45
cm in

Dimensions of LB6-25A storage carton 40x10x%10 16 X 4 x4
Dimensions of P6L11A storage carton 50 x27x14  20Xx11x6

FEBRUARY 1968 S LB6-25A Page D4



FORWARD WAVE AMPLIFIER LB6-25A

OUTLINE DRAWING OF LB6-25A

IJ

H G

s - T
=

.-B-l S —

P

DIMENSIONS OF LB6-25A
Millimetres

61

27

29

82+1.0

45

H ® O Q w »

348

+0
7'5—0.02

7.5
31.5%0.01

12

H R = m Q

71

Inches
2.40 dia.
1.06
1.14 max.
3.228+0.039
1,77
13.70 max.
0.2953+0 dia.
-0.0008
0.295 dia. max.
1.2402+0.0004 dia.
0.47
2.80

Inch dimensions are derived from original millimetre dimensions
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OUTLINE DRAWING OF P6L-11A MOUNT
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FORWARD WAVE AMPLIFIER

DIMENSIONS OF P6L11A MOUNT

Millimetres

89

28

338

85

356

76

139

78
92

125

16
50

17

o]

N K XM 8 < d 3 »n 3 O"W Z 2 0 R~ ODoHBHUO QW »
-3

>
>

AB

149.

163.

52.

70.

20.

14.

39.
24.
58.

2%0.1

0+0.2

0+0.2

0+£0.5

.5+0.2

99+0.05

.T1£0.05
.42£0.05
.18+0.05
.90+0.05

0£0.3
51+0.05
0+0.3

Inches

W

.50

-

.10

13.31

w o

.35

=
L=

.02
.99
.47
.067
.07
.62

.92

.63
97

= O ©O © A N W W N U N

N © - © ©O © o o

.874+£0.

.417+0.

.156+0.

L1870,
.217+0.

.5900,
.343+0.
.686+0.
.322+0.
.311+0.
.535+0.
.965£0.
.283%0.

004

008

008

020
008

002
002
002
002
002
011
002
011

LB6-25A

dia.

Inch dimensions derived from original millimetre dimensions
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TRAVELLING-WAVE
TUBE

TENTATIVE DATA

QUICK REFERENCE DATA

YH1030

Convection and radiation cooled forward wave amplifier suitable for use
in the power output stages of wideband multi-channel microwave links.

Frequency
Saturation Power Output
Gain

Construction

Ge/s band

w
dB

Unpackaged

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -

MICROWAVE DEVICES

TYPICAL OPERATION

As a power amplifier with the helix earthed and using a mount type 55320.

f 5.9-6.5 6.5-7.2 Ge/s
Vcollec tor 1.5 1.5 kv
V. .. 2.3-2,.25 2.25 kv
helix
v 1.95 1.95 kV
gl
Icollector i 4 pas
Ihelix 2.0 2.0 mA
I <0.1 <0.1 mA
gl
Gain 36-38 36 dB
Power output 15-10 10 w
*Adjusted for maximum gain
ABSOLUTE MAXIMUM RATINGS
v collector 2%¢ L -
Vhelix max. 3.0 kv
I'h . max. 4.0 mA
elix
I cathods max. 70 mA
V . max. 2.5 kv
gl
I . max. 0.3 mA
gl
- . max. 100 mW
in (signal)
(R
[Mullard|
MAY 1964 N Page D1



CATHODE

Indirectly heated, dispenser type

Vh (d.c. or r.m.s.) 6.3 \%
lh 800 mA
th—k 5.0 min
CHARACTERISTICS
Min. Typ Max.
Frequency band 5.9 T2 Ge/s
**Low level gain - 40 dB
Noise factor - 30 dB
***Saturation power output = 25 w
Attenuation (at Ik = 0mA) 60 - dB
Cold input match v.s.w.r. - 1.5
Magnetic field strength
at axis of mount 55320 600 Gs
**Measured at f = 6.5Ge/s, I oliettsn 65mA and vhelix optimised at 2. 2kV,
***Measured at f = 6.5Ge/s, I collector ~ 65mA and Vhelix optimised at 2. 5kV.
COOLING
Horizontally mounted Natural by convection
and radiation
Vertically mounted Natural assisted by
low velocity air flow
Tcollector seal © 00 °c
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of YH1030 1.76 0.8
Weight of 55320 mount 55 25

MAY 1964
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}-SQ\E,ELLING-WAVE YH |030

ACCESSORY

Mount Permanent magnet 55320

DETAILS OF MOUNT 55320 (see page D5)

Input and output IEC-R70 (RG-50/U, WR137, WG14)
waveguides
Waveguide flanges IEC-VERT70
Connections of the plug 1) mount, helix
of the mount 2) free) iterooniceted
3) free)
4) collector
5) g
6) heater
7) heater, cathode
Mounting position Any
Note If any part of the shielding box is removed or if ferromagnetic

materials are introduced into the mount, the magnetic properties
of the mount may be disturbed irreversibly. Voltages should never
be applied to the tube when the door is open.

MAY 1964
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B2166

All dimensions
in millimetres

collector

helix

25 8

max 301

155

|275

465

F

i T

24 Base: B9A Noval

[ >

1) Reference point for collector temperature measurements

2) Contact rings
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65mA at f = 6.5Ge/s.

collector

1

OUTPUT POWER PLOTTED AGAINST INPUT POWER
WITH HELIX VOLTAGE AS PARAMETER.
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60 53167 30
: /
Gain Lo Pout
(@B) (sat)
(W)
50 25
Pout
(sat)
Pout =1W —
40 OW | 20
15W T
/ 1
Gain
—
30 5
I con = 65 mA
20 10
10 5
SeeE! T
0 ! ‘ 0
6000 6500 7000 f(Mc/s) 7500
SATURATION OUTPUT POWER PLOTTED
AGAINST FREQUENCY
HELIX-TO-CATHODE VOLTAGE ADJUSTED
FOR MAXIMUM OUTPUT
GAIN PLOTTED AGAINST FREQUENCY.
HELIX-TO-CATHODE VOLTAGE ADJUSTED
FOR MAXIMUM GAIN
-——
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»

- BACKWARD-WAVE
OSCILLATOR

™

~

DEVELOPMENT SAMPLE DATA

YHI100

QUICK REFERENCE DATA

Backward-wave oscillator, suitable for use in a swept signal
generator or as an electronically tuned local oscillator.

f

Power output

Construction Permanent magnet packaged

8.0t0 12.4 Ge/s
50

mw

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

TYPICAL OPERATION

~

f

I)om‘.

v
slow wave structure

ng
_Vgl
1
slow wave structure

I

CHARACTERISTICS

Frequency electronically tunable
over range

Slow wave structure voltage
f=8.0Ge/s
£f=12.4Gce/s

Sensitivity over frequency range

Power output over frequency range
Grid voltage - maximum output
- zero output

Grid cathode resistance

APRIL 1965 /X

8.0 10
50 150
490 910
120 120
0 0
20 21
3.0 2.
Min
8.0
460
1800
1.3
25
1,0

12.4 Ge/s

120 mw

1980 v

120 v

0 A

22 mA

0 2.6 mA
Max.

12.4 Ge/s

520 v

2100 v

8.0 Mc/s

per V

= mW

0 v

-100 \'

- MQ

Page D1



CATHODE ~
Indirectly heated, dispenser type

Vh (d.c. or r.m.s.) 6.3+3% v

l.h nom, 1.7 A W

thk min. 2.0 min
CAPACITANCES

“hk-all

cg-all

dependent on connector plug fitting
Ca-all

cslow wave structure - all

ABSOLUTE MAXIMUM RATINGS

Min. Max.
*
Vslow wave structure 4200 % “./
- 350 v
g2
-V 0 150 v
gl
Ik = 35 mA
IgZ - 10 mA
P - 60 w
slow wave structure
*This must always be greater than ng.
DESIGN RANGES FOR POWER SUPPLY
Min., Max.
v
slow wave structure -
(for full frequency range) 460 2100 v
Islow wave structure - 35 a
v 30 300 A%
g2
—Vgl - normally connected to cathode
- for power control 0 30 v
- for cut-off 100 - v
IgZ - 10 mA
MOUNTING POSITION Any
g

APRIL 1965/X = Page D2
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BACKWARD-WAVE
OSCILLATOR YH1100

COOLING

Conduction cooled mount

it _ 150°C max.
reference point
AMBIENT TEMPERATURE
Operation to full specification -10 to +65 °c
Storage -60 to +85 Yet

OUTPUT CONNECTION
Rectangular waveguide WG16 (R100, WR90) with bolted rectangular flange
Joint Services type 5985-99-0830052

PHYSICAL DATA

1b kg
Weight of YH1100 15 6.75

APRIL 1965/X Page D3
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BACKWARD-WAVE

OSCILLATOR

DIMENSIONS

Zz =2 o

o

Inches
4,862

2,736

1.220%0. 004

4.252

3.465x 0,008

1.280=0. 004

0,138+ 0,004

0.169

0.157

12.0

2,067

8.5

5.512%0.008

1.496

0. 256

YHI100

Millimetres

123.5
69.5
30.99+0.1
108.0
88.0+0.2
32,51+0,1
3.5+0.1
4.3 dia.
4.0 dia.
305
52.5
216
140+0.2
38.0

6.5 dia.

Inch dimensions derived from original millimetre dimensions

APRIL 1965 /X
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BACKWARD-WAVE
OSCILLATOR YH1100

Fn-moo } B4180
Vg2= 120V
2:0 -
/
A
s
<15
2 /
3
2
v
3
3
[
o 4
>
o
4 4
31-0
n
>
A
/
Y.
/V
>
05
o
8 10 12 14

Frequency (Gc/s)

TYPICAL SLOW WAVE STRUCTURE VOLTAGE PLOTTED
AGAINST FREQUENCY
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Power
output [ YH1100 } B 4181

(m w) v92 =120V

+—

350

300

250

200

\
_

150 o A

C

100

50

8 10 12 14
Frequency(Gc/s)
TYPICAL POWER OUTPUT PLOTTED AGAINST FREQUENCY
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DISC SEAL TRIODE ECI57

QUICK REFERENCE DATA

Disc seal triode, intended as a broadband low power amplifier or frequency

multiplier.

f 4.0 Ge/s
Pload 1.8 w
f max. 4.0 Ge/s
Va max. 300 A%
p, max. 12.5 w

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATICNS - TRANSMITTING VALVES

HEATER
*
Vi 6.3 \'%
Ih 750 mA
*The absolute variation of heater voltage should be less than +2%.
MOUNTING POSITION Any
CAPACITANCES (measured with Vh =6.3V, Ik = 0mA)
Ca_g 1.4 pF
Ca-k 35 mpF
“g-k 3.0 pF
CHARACTERISTICS
measured at Va =180V, Ia = 60mA
Min. Av. Max.
Vg 0 -1.25 -2.5 v
€m 15 21 - mA/V
M 33 43 52
measured at V_ = 180V, I = 30mA
a a Av.
v -2.8
g v
8m 18 mA/V

JANUARY 1965 7 Page D1



ZOOLING

In order to keep within the seal temperatures, a low velocity air flow may be

required.
Maximum temperatures

Anode seal
Grid seal
Cathode seal

ABSOLUTE MAXIMUM RATINGS

Va(b) max.
Vama.x.
p, max.
A% ax.
+ gm
-V _max.
g

I max.

g

max.
Pg

I.kmax.

*
1:.load (driver) e
TRg-k max. (fixed bias)

Vh-k max.

R

h-k max.

*Grounded grid connection(f = 4.0Gc/s).
{This value can be multiplied by the d.c.
of 25k2.

150 ‘e
75 e
75 ¢

500 v

300 \'4
12.5 w

0 v
50 \4
10 mA

200 mW

70 mA
1.0 w
3.0 kQ

50 v

20 kQ

inverse feedback factor to a maximum

JANUARY 1965 Tage D2



DISC SEAL TRIODE

RECOMMENDED OPERATION

a(b)
*Vg(b)
Ry

I

Va(b)

a
Bandwidth (-0.1dB)

Pload (at Vh =6.3V)
Gain = 8dB
Gain = 6dB

Gain (P

load (driver) ~

1mW)

4.0
200
+20

1.0

30
50

0.5
(min.0.35)

13
(min.10)

ECI57

4.0 Ge/s

200 v

+20 A%

0.5 kQ

60 mA

50 Mc/s

1.8 w
(min.1.5)

- w

13 dB
(min. 10)

*Rk should consist of a variable resistor and be adjusted to give the required

anode current (see Fig.1).

MOUNTING POSITION

In order toscrew the valve into a cavity a key with a slip torque of 15kgcm max.
is recommended. This should be a key with studs which fit into the notches in

the tube base. It is inadvisable to use a device which utilises the pins of the

valve base.

JANUARY 1965
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DIMENSIONS

g;N%:&ECHmW@MZEF‘W“mOMMUOUJZP

O O ©O O B O H O O N = = O 0O 0O O O O © © © o o o o

.831 0
.563+0
.250 + 0
.248: 0
.039
.031+0
.187+0
.024:0
.878 + 0
374+ 0
138+ 0
.059
.098
.028 £ 0
.791
.362
.433 = 0.
.339+0
.252 £+ 0
472
.292
.039
.709 + 0.
.138
.875

Inches

.004
.001
.002
.001

.004
.006
.004
.020
.006
.008

.008

020

.020
.008

008

Millimetres

21.1+0.1
14.3 + 0.03
6.35+ 0.05
.3+0.02
0
.8+0.1
.75 +£0.15
6 x0.1
22.3+£0.5
9.5+ 0.15
3.5+0.2
1.5
2.5
26.1+0.2
45.5
60
11 £ 0.5
8.6+0.5
31.8+0.2
12
32.8
1.0
18 £ 0.2
3.5
22.225

O w» O = O

Inch dimensions derived from original millimetre dimensions

JANUARY 1965
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DISC SEAL TRIODE

A—sy
TR . S
- C
3 b
i A
o ¥ T
L 1 [ Anode &
P e8]
T :(h i Grid @
L
- Bpages
J N connections @ R
LN |
7
S " v
| -6
T
=

e X

ECI57

The eccentricities are gven with
respect to the axis of the threaded
hole shown in Fig.|, the grid disc of
the tube being screwed firmly
against the flange (with inner
diameter of 1I8mm.)

Maximum eccentricity of the
anode O+15mm:.

Maximum eccentricity of the
cathode connection O-20mm.

The tolerance of the eccentricity
of the base is such that this base
fits into a hole with a diameter

of 32-5mm, providing this hole is
correctly centred with respect to
axis of the hole specified in Fig.l.

The tolerance of the eccentricity
of the base flange is such that
this base flange fits into a hole
with a diameter of 33-5mm,
providing this hole is correctly
centred with respect to the axis
of the hole specified in Fig. |

mount. 32 threads per inch; 60° thread angle;

Zf,.‘ *Data of screw thread of grid disc and of recommended

Minor diameter Major diameter Effective diameter

87 ]
=,
v I

Fig.l %

f
AA Grid

a Fig |

o
k(de) k(RF)

JANUARY 1965

+0
21-22-0-15

+0
21:51-0°15

+0 +Q
22-2-015 21:68-0-09

+0
2223 min. 21-83-0-12

NP IC
@Oo©o
h ©@ ©© h
Ic klde.)
Octal Base

Pins 3 and 8 are connected
internally to the cathode
disc  terminal

k(de) NP
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DISC SEAL TRIODE ECI57

ST EC157 Iq
[TTT (mA)
Vq =180V
A
80
/
/
4
/
7/ 60
/
40
/
20
4
4
4
{ 0
Vg v) -6 -4 =2 0

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH

GRID VOLTAGE AS PARAMETER
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DISC SEAL TRIODE ECI57

6264
Va(V)

+BV

Vg

300

250

200

EC157

150

o

100

(mA)
20
5
10
5
(0]

GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH GRID VOLTAGE AS PARAMETER
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DISC SEAL TRIODE ECI58

QUICK REFERENCE DATA

Disc seal triode, intended as broadband low power amplifier or frequency

multiplier.

f 4.2 Ge/s
P10 2l 5.3 w
f max. 4.2 Ge/s
Va max. 300 A\
p, max. 30 w

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

HEATER

“Vl_l 6.3 \'4
Ih 900 mA

*The absolute variation of heater voltage should be less than :2%.
MOUNTING POSITION Any

CAPACITANCES (measured at Vh =6.3V, 1k =0mA)

c 1.7 pF
a-g
Cak 36 mpF
cg-k 3.5 pF
CHARACTERISTICS
measured at Va =180V, Ia = 60mA
Min. Av. Max.
Vg -5.5 -3.5 -1.5 v
Bl 17 22 27 mA/V
m 20 30 40
()
[Mullard]
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COOLING

In order to keep within the seal temperatures, a low velocity air flow may be

required.

Maximum temperatures

Anode seal 150 °C
Grid seal 75 e
Cathode seal 75 °C

ABSOLUTE MAXIMUM RATINGS

\' max. 500 v
a(b)
Va max. 300 v
p, max. 30 w
+Vg max. 10 v
wg(pk) max. 30 \'
-Vg max. 50 v
'vg(pk) max. 100 v
Ig max. 25 mA
pg max. 350 mwW
lk max. 170 mA
*Pload (driver) e
2.0 w
TRg-k max. (fixed bias) 3.0 k2
Vh-k max. 50 v
Rh-k max. 20 kQ

*Grounded grid connection (f = 4.2Gc/s)
#This value can be multiplied by the d.c. inverse feedback factor to amaximum
of 25k .

JANUARY 1965 S Page D2



DISC SEAL TRIODE

RECOMMENDED OPERATION

i

Va(b)

{

va(b)
Vg(b)

*

I
a

Bandwidth (-0.1dB)
Ploa d Gain = 6dB
Gain (

Pload (driver) ~ 10mw)

*Rk should consist of a variable resistor and be adjusted to give the required

anode current (see Fig.l).

MOUNTING NOTE

ECI58

4.2
200
+20
200
140

50

5.3

11.5

Ge/s
v

v

Q
mA
Mc/s
W

dB

In order to screw the valve into a cavity a key with a slip torque of 15kgem

max. is recommended. This should be a key with studs which fit into the

notches in the tube base. It is inadvisable to use a device which utilises the

pins of the valve base.

JANUARY 1965
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DIMENSIONS

Inches
0.831 £ 0.
0.563 = 0.
0.250 = 0.
0.248 + 0.
0.039
0.031 = 0.
0.187 = 0.
0.024 = 0.
0.878 = 0.
0.374 + 0.
0.138 = 0.
0.059
0.098
1.028 = 0.
1.791
2.362
0.433 = 0.
0.339 = 0.
1.252 + 0.
0.472
1.291
0.039
0.709 + 0.
0.138
0.875

g;N%NéCl'-]‘”?d.O’UZEL"N'-‘tEO'ﬂNUOCU?’

004
001
002
001

004
006
004
020
006
008

008

020
020
008

008

Millimetres
21.1:0.1
14.3 + 0.03
6.35 +0.05
6.3 +0.02
1.0
0.8:0.1
4.75 £ 0.15
0.6 +0.1
22.3+0.5
9.5+0.15
3.5+£0.2
1.5

2.5

26.1 0.2
45.5

60

11 £ 0.5
8.6 0.5
31.8+£0.2
12

32.8

1.0

18 + 0.2
3.5 .
22.225

max.

max.
max.

max.

max.

max.

min.

Inch dimensions derived from original millimetre dimensions

JANUARY 1965
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DISC SEAL TRIODE

ECI58

(@ The eccentricities are given with

ol s w i

respect to the axis of the threaded
Anode &/ hole shown in Fig.l, the grid disc of
the tube being scrEewed firmly
Grid against the flange (with inner
I’( \ [ . nO) diameter of 1I8mm.)
t L | R.Ft-'.hggd de. @ Maximum eccentricity of the
ca e "
J R g s @ R anode O+15Smm.

@ Maximum eccentricity of the
cathode connection O-20mm.

M
(@ The tolerance of the eccentricity
L) of the base is such that this base
S u fits into a hole with a diameter

5 of 32:5mm, providing this hole is

correctly centred with respect to
axis of the hole specified in Fig.l.

® The tolerance of the eccentricity

=

of the base flange is such that
this base flange fits into a hole
with a diameter of 33-5mm,

providing this hole is correctly

. centred with respect to the axis
- of the hole specified in Fig.|.
z *Dato of screw thread of grid disc and of recommended
mount. 32 threads per inch; 60° thread angle;
l 5 ‘L Vy 71*
, V7775 TV Minor diameter Major diameter Effective diameter
i +0 +Q +Q
Y BB. AA Grid 21.-22-0:15  22:2-0-15 21-68-0-09
Fig.! » +0 +0
a Fig.|  2I-51-0-15 22-23 min. 21-83-0-12
NP IC
kde) /6 @\ NP
© ()
g
O
o528
IC kde.)
i R Octal Base
Pins 3 and 8 are connected
k(de) k(RF) internally to the cathode
disc terminal
(E—)
Mullard

JANUARY 1965
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ECI58

DISC SEAL TRIODE

I a
(mA)
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EsmasEsees

]
11

£

R
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|
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|
|

HHH

LI T]

11

180V

F

—EC158
[1TTT

‘VCI

rir N
N

mas

M

+10

-10

Vg V)

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
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ECI58

DISC SEAL TRIODE
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GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE, WITH GRID
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Ploaaf248! ECI158
(mW) |
| qf-’@
Vq =180V A K7
Igq=140mA © »@v&@
f=4Gc/s Q)b b@
-0-1dB) =50Mc/s Ix
10 000 Birodb)
'
@ 74
74
1000 =
I,
4
100
10 :
10 100 1000
Pload (driver) (MW)
POWER GAIN AT 4.0Gc/s
(M
[Mullard]|
JANUARY 1965 N

Page C4



DISC SEAL TRIODE

Application: R.F. amplifier
Frequency:  2.0Gc/s
Construction: Disc seal, natural cooling

TD03-5

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS—TRANSMITTING VALVES

section of the handbook.

HEATER

V)l
II|

MOUNTING POSITION

CAPACITANCES

Ca g
Ca Kk
Ce k

CHARACTERISTICS

V:L
|:l
|~

gm

OPERATING CONDITIONS

Va

VH

I(’l

Noise factor

at 1.0Gc/s with 15dB power gain
at 1.5Gc/s with 13.5dB power gain
at 2.0Gc/s with 11.5dB power gain

LIMITING VALUES

Va max.
I, max.
Pa Max.
Tanode sea1 Max.

in this
6.3 \
400 mA
Any
1.0 pF
10 mpF
2.0 pF
250 \%
10 mA
70
6.5 mA/V
250 \
-2.0 \%
10 mA
9.5 dB
12 dB
14.5 dB
350 \%
25 mA
5.0 \%%
140 °c

In order to limit the anode seal temperature and also to limit the
rate of change of temperature it is necessary that the mass of metal
in close thermal contact with the anode disc shall not be less than

45g (13 oz) of brass or its thermal equivalent.

FEBRUARY 1961 (1) '\v/
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TD03-5

DISC SEAL TRIODE

DIMENSIONS

N —<><§<C—‘U'WO'UZZ rASIOTMMOO®>

FF
GG
HH
1

Inches

0.876

1.053
0.621--0.039
0.165--0.004
0.012

0.876--0.004
0.748--0.006
0.484
0.539
+0.000
0.748 0.010
1.366--0.039
1.575--0.020

1.
0.187-0.004
0.044+ 0.001
1.073--0.010
0.709

0.512
0.433--0.010
0.898-0.005
0.776-0.005
0.748
0.03910-000

-0.006
0.248
0.187
0.364--0.010
0.315

0.020

0.677
0.125
0.094
0.046

+0.000
-0.003

Millimetres

22.25

26.75

15.754-1.00
42101
0.3

34.7+1.0
40.0-0.5

1.
4.75+0.10
1.120--0.025

27.25+0.25
18
13
11.00-+0.25
22.80-+-0.12
19.70--0.12
19

1.00

6.3

4.76
9.25-+-0.25
8.0

0.500

172
317
2.38

+0.00
-0.15

+0.000
-0.075

1.18 (No. 56 drill)

max.
max.

max.
min.

min.

max.

*To fit inside a cylinder of 17.5mm (0.689in) diameter co-axial with the
anode disc. This diameter may be continued to maximum length.

+Grid disc to fit co-axially inside a cylinder of 17.2mm (0.677in) diameter.

Note—The eccentricity of the grid, cathode and heater contacts shall not

exceed 0.375mm (0.015in).
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DISC SEAL TRIODE TD03'5

li)i‘_l.__e___w Anode
. T
c L—H— y K

B J, I . !

A == J
Grid 0 — d
o s
e I

/ -
Heater

and cathode

Heater

p—w ——

S l ______ gﬂ—‘urm_‘\“ Line of contact
- Spring contacts
l) FF—¥
—

4 o ]
AAS
T [y — a—ﬁ <«— 60° chamfer
ce EE
Y l BB fe—
LA ) o | (e
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DISC SEAL TRIODE
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DISC SEAL TRIODE TD03-10

QUICK REFERENCE DATA

Disc seal triode, intended for use in a common grid, earthed anode, con-
centric line oscillator or power amplifier,

f 1.0 Ge/s
Pout 2.8 w
f max, 3,176 Ge/s
Va max, 350 v
pa max. 10 w

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -
TRANSMITTING VALVES,

HEATER
Indirectly heated

Vh 6.3 v
Ih (approx.) 0.4 A
CAPACITIES
ca-g 1.1 pF
ca-k 20 mpF
cg-k 2.2 pF
CHARACTERISTICS
Measured at Va = 250V, Vg = -3,5V, Ia = 20mA
gm 6.0 mA/V
7 30
LIMITING VALUES
Va max. 350 v
pa max. 10 w
Ia max. 50 mA
ia(pk) max. 150 mA
pg max, 0.5 w
Tanode-seal max. 140 zC
Tgrid-seal max. 140 c

Inorder to limit the rate of change of anode seal temperature, it is necessary
that the mass of metal in close thermal contact with the anode disc shall not
be less than 20z (60g) of brass or its thermal equivalent.
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OPERATING NOTES

A typical circuit arrangement is shown where the anode-to-grid and grid-to-
cathode circuits are both coaxial lines, the grid line being common to both

circuits, W

Tuning is effected in both circuits by means of movable bridges which should
ideally be a quarter of a wavelength in length to ensure that the actual contact
occurs at a current node. Over the wavelength range 10 to 60cm a good
compromise is obtained with a bridge of 2.5cm in length.

It is essential that perfect contact is maintained between the lines and the
bridges.

The heater-to-cathode circuit may be tuned by means of a capacity bridge.
For the longer wavelengths tuning is not essential but must be employed for
wavelengths around 10cm. A bridge positioned 7. 2cm from the valve end of
the cathode line will give satisfactory operation over the range 8 to 12cm.

Feedback is obtained by means of an adjustable capacitive probe (6BA threaded
rod) which makes contact with the anode line and passes through a 1/4-in o’
hole in the grid line. For wavelengths longer than 30cm it is advisabie to
terminate the probe by a small circular disc. Below 30cm this is unnecessary,
and at approximately 10cm the increased capacitance prohibits its use.

It is impossible to use a single probe position over each oscillator range
and three positions A, B and C are given below for a typical circuit together
with the range of wavelengths covered.

Range of A Min. A with
Probe Distance with anode anode line
position from anode line 3/4 A on 1/4 A
plane mode mode
(mm) (cm) (cm) "
A 28.5 9 to 14 24 W/
B 43.5 11 to 19 29
C 58.5 12 to 24 35
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DISC SEAL TRIODE TD03 I 0
Indirectly-heated disc seal triode, without internal -

feedback, primarily intended for use as a common
grid, earthed anode, concentric line oscillator. It
may also be used as a power amplifier.
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TD03 I 0 DISC SEAL TRIODE
e Indirectly-heated disc seal triode, without internal

feedback, primarily intended for use as a common
grid, earthed anode, concentric line oscillator. It
may also be used as a power amplifier.

In order that bias may be used, a capacitor is incorporated in the
grid-cathode bridge. The optimum value of bias varies with
frequency and the following table gives the approximate values of
cathode resistor for various wavelengths.

Operating Cathode Bias
Wavelength Resistor
(cm) (Q)
30 300 to 350
15 100
<12 0

Zero bias at a wavelength of 30 cm may cause a reduction in
efficiency of 509,.

The output may be coupled into a 75 Q line by means of a capaci-
tive probe and this can be adjusted for optimum coupling by sliding
the probe along the line, or by varying the depth of penetration
towards the grid line.
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DISC SEAL TRIODE TD03 I 0
indirectly-heated disc seal triode, without internal ™

feedback, primarily intended for use as a common
grid, earthed anode, concentric line oscillator. It
may also be used as a power amplifier.
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TD03 I 0 DISC SEAL TRIODE
= Indirectly-heated disc seal triode, without internal

feedback, primarily intended for use as a common
grid, earthed anode, concentric line oscillator. It
may also be used as a power amplifier.
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DISC SEAL TRIODE TD03 I OF
Indirectly heated disc seal triode, with .

internal feedback, primarily intended for use
as a common grid earthed, anode, concentric
line oscillator.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS — TRANSMITTING VALVES included in this
volume of the handbook.

HEATER
Vh 6.3 Vv
In (approx.) 400 mA
MOUNTING POSITION Any

CAPACITANCES

Cae 14 pF

Cak 0.045 pF

Cek 1.7 pF
CHARACTERISTICS (measured at V, = 250V, I, = 20mA, V, = -3.5V)

gm 6.0 mA'V

" 30
COOLING

Tanode seal Max. 140 °C

In order to limit the anode seal temperature and also to limit the rate of
change of anode seal temperature, it is necessary that the mass of metal
in close thermal contact with the anode disc shall not be less than 60g
(20z) of brass or its thermal equivalent.

LIMITING VALUES

Va max. 350 \"
Pa Max. 10 w
l, max. 50 mA
ia(pk) Max. 150 mA
pg Max. 500 mW
()
[Mullard]
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TDO03-10F

DISC SEAL TRIODE

Indirectly heated disc seal triode, with
internal feedback, primarily intended for use
as a common grid, earthed anode, concentric

line oscillator.
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DISC SEAL TRIODE TD03 I OF
Indirectly heated disc seal triode, with -

internal feedback, primarily intended for use
as a common grid, earthed anode, concentric

line oscillator.
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TD03 I OF DISC SEAL TRIODE
- Indirectly heated disc seal triode, with

internal feedback, primarily intended for use
as a common grid, earthed anode concentric
line oscillator.
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DISC SEAL TRIODE TD04 20
Application : R.F. amplifier or oscillator. -

Power output:  13.5W at f = 1.0Gc/s.
Construction:  Disc seal, natural cooling.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES included in this
volume of the handbook.

CATHODE
Indirectly heated
Vi 63 Vv
hn 1.0 A
MOUNTING POSITION Any
CAPACITANCES
ol 23 pF
Carle 50 mpF
ok 50  pF
CHARACTERISTICS
Va 400 v
la 50 mA
8gm 10 mA/V
“ 28
LIMITING VALUES
Vﬂ max. 400 Vv
Pa mMax. 20 W
I max. 150 mA
ik(pk) Max. 600 mA
pg Max. 1.0 w
Tanode sea1 Max. 140 oc

In order to limit the anode seal temperature and also to limit the rate of
change of temperature it is necessary that the mass of metal in close
thermal contact with the anode disc should not be less than 120g (approx.
4 oz) of brass or its thermal equivalent.
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TD04-20

DISC SEAL TRIODE

DIMENSIONS

N-<><§<C—1U’;U OQUOUZICrAR“IOTMQONO®>

Inches
1.252+0.020
1.000+0.010
*

1.000
0.902
0.012+0.002
1.772+0.059
1.417 +0.039
0.465+0.030
0.106
0.280+0.020
0.098
0.299+0.059
0.156+0.004

0.375+0.015
-0.000

*

1.000+0.010
1.275
1.063 +0.005
0.630+0.010
0.354+0.010
1.000
0.453+0.010
0.375
1.063
1.260+0.010
1.535+0.010
0.156
0.031
0.031
0.094
0.500
0.031
0.406
0.250

Millimetres
31.8+0.5
25.4+0.25
*

25.4

22.9
0.3+0.05

45.0+1.5

36+1

11.84+0.75
2.7
71+0.5
2.5
7.6+1.5
3.96+0.1

9.5340.38

-0.00
*

25.4+0.25
32.39
27.00+0.13
16.00+0.25
8.99+0.25
25.40
11.51+0.25
9.53
27.00
32.00+0.25
38.99+0.25
3.96
0.79
0.79
2.39
12.70
0.79
10.31
6.35

max.
max.

min.

min.

*To fit inside a cylinder 24.13mm (0.950 in) diameter, co-axial with the anode

disc.
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DISC SEAL TRIODE

TD04-20
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DISC SEAL TRIODE TD04-20
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TD04-20 DISC SEAL TRIODE
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DISC SEAL TRIODE TD04-20
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DISC SEAL TRIODE TDI1-100C
(2C39BA)

QUICK REFERENCE DATA
Triode, ceramic construction, for use as an amplifier and frequency
multiplier up to 3.5GHz.
Telegraphy or Frequency
F.M. Telephony Doubler
Class 'C'

f 2.5 1.0to 2.0 GHz

24 5.2 w

out

f max. 3.0 3.5 GHz
Va max. 1.0 1.0 kv
pa max. 100 100 w

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

TELEGRAPHY OR F.M, TELEPHONY, CLASS 'C'
OPERATING CONDITIONS (Oscillator)

f 2.5 2.5 GHz
Pout 16 24 w
Ploa.d 10 16 w
Va 600 800 v
L 100 100 mA
=V 18 20 v
Igg 22 20 mA
R 0.820 1.0 kQ
pa 44 56 w
Ua 27 30 %

MAY 1967 TD1-100C Page D1



FREQUENCY DOUBLER
OPERATING CONDITIONS

—

I;glo &h (driver)
Py
Ta

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

f max.

CATHODE
Indirectly heated

Vi

"

th-k min.

1.0 to 2.0
5.2
4.0

400
55
15
18

1.5
17
24

3.5

1.0
150
125
100

2.0
50
10

*6.0

0.9 to 1.05

60

GHz

g€ <

> <

*The heater voltage must be adjusted to compensate for back heating of the
cathode, which occurs at higher frequencies. Reduction values of heater

voltage should be taken from the curves on page C5.

Maximum heater voltage fluctuation should not exceed +5%.

MAY 1967 S
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DISC SEAL TRIODE TDI1-100C

(2€39BA)
CAPACITANCES
ca—g 2.05 pF
Cx <0.035 pF
cg—k 6.3 pF
ok (Vh=6.0v, Ik=0) <0.045 pF
Cg-k (Vh=6.0V, Ik=0) 7.5 pF
CHARACTERISTICS (measured at Va=600V, Ia =75mA)
B 25 mA/V
n 100
MOUNTING POSITION Any
COOLING
Anode - forced-air cooled. See page C5.
Ceramic to metal seals - low velocity air flow
Temperatures
Anode max. 250 N
Seals max. 250 0c
ACCESSORIES

The construction and design of a suitable cowling depends upon the type of
equipment in use. The dimensions of a suitable design are given on page

D4.

When mounting in co-axial resonators use of resilient spring contacts is

recommended.

PHYSICAL DATA

Weight of valve 70 g
2.5 oz

(N
[ Mullard| TD1-100C Page D3

MAY 1967 N,



OUTLINE DRAWING OF TD1-100C
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DISC SEAL TRIODE TDI-100C
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TDI-100C

DISC SEAL TRIODE

(2C39BA)
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7F [ Continuous wave operation
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TDI-100C

DISC SEAL TRIODE

(2€39BA)
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DISC SEAL TRIODE
Application:  R.F. oscillator, amplifier or frequency TD2-400A

multiplier.
Power output: 600W at f=470Mc/s.
Frequency: 470Mc/s at full ratings, 900Mc/s at reduced ratings.
Construction: Disc seal, ceramic envelope, forced-air cooled.

This data should be used in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES included in this
volume of the handbook.

FILAMENT
Thoriated tungsten

Vi (f <600Mc/s) 3.4 \
e 19 A
The TD2-400A operates at frequencies where transit time effects
cause back bombardment heating of the cathode. At frequencies
higher than 600Mc/s the filament voltage must be reduced imme-
diately after operation commences, in accordance with the following

table:—
f Vi
(McJs) V)
<600 3.4
600 to 750 3.3
750 to 900 3.2

MOUNTING POSITION Vertical, anode up or down

CAPACITANCES
Ca g 6.5 pF
Cyt 11.5 pF
Ca_t 120 mpF
CHARACTERISTICS
Va 2.0 kV
la 200 mA
Vg —40 v
gm 10 mA/V
- 33
COOLING
Forced air
Tanode sea1 Max. 250 °C
grid seal MaX. 250 °C
Tfilamem seal MaX. 200 °c

At all values of anode dissipation and frequencies forced-air cooling
of the seals is necessary to ensure that the maximum seal tempera-
tures are not exceeded. Typical values of inlet temperature, rate of
flow of air, and pressure difference between the inlet and outlet
of the housing are given in the following table:—

Max. Min. rate Pressure
Anode  Height above inlet of flow difference
dissipa- sea level tempera-  of air per between inlet
tion ture minute and outlet
Pa h Tin (m3)  (ft3) (mmof (in. of
(W) (km)  (ft) (°C) water) water)
400 0 0 45 0.65 23 12 0.47
400 1500 4920 35 0.65 23 12 0.47
400 3000 9840 25 0.65 23 12 0.47
(A—

[Mullard]
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TD2-400A

DISC SEAL TRIODE

CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY

Limiting values (absolute ratings)

f max. 470 600 900 Mc/s
Va max. 2.2 24 2:1 kV
Pa Max. 400 w
lx max. 520 mA
ik(pk) Max. 2.7 A
-V max. 300 \
lg max. 120 mA
Rg_s max. 10 kQ
Typical operation (grounded grid)
f 470 640 730 810 Mc/s
Va 2.0 1.8 1.8 1.8 kV
la 400 400 400 400 mA
Vg -140 -120 -120 -120 \%
lg 120 100 100 100 mA
Ploaddriver) 120 105 105 105 w
Pa 290 310 340 392 w
Na 63.5 57 53 45.5 2
*Pout 510485 410480 380480 328480 w
Pluad (“ﬁtransfer
= 80%) 476 392 368 330
*Includes power transferred from driver stage.
CLASS ‘C’ OSCILLATOR FOR R.F. INDUSTRIAL HEATING
Anode supply from transformer without intermediate rectifler
Limiting values (absolute ratings)
f max. 470 Mc/s
Vir(r.m.s.) Max. 2.0 kV
pa Max. 170 w
I max. 295 mA
ik(pk) Max. 2.3 A
-Vg max. 300 v
lg max. 85 mA
Rg_t max. 5.0 kQ
(-
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DISC SEAL TRIODE TD2'400A

Typical operation (grounded grid)

f 470
Vtr(r.m.l.) 1—8
la 190
lg 70
Re_t 400
Pa 150
Na 60
Pout 230
Plosd (0-85 Pout—Pd.rlve) 160

CLASS ‘C’ OSCILLATOR FOR R.F. INDUSTRIAL HEATING
With d.c. anode supply

Limiting values (absolute ratings)

f max. 470 900
Va max. 2.2 2.0
pa max. 400
lx max. 520
ik(pk) Max. 2.7
-Vg max. 300
lg max., 120
Rg_t max. 10

Typical operation

f 470 810
Ve 2.0 1.8
la 380 380

*lg 110 110
Reu 1.0 1.0
Pa 280 400
- 63 4
Pt 480 284
Pioad (0.85 Poyi~Parive) 340 200

*Using a current stabilising device as the grid resistance.

Mc/s
kv

mA

mA
kQ

Mc/s
kv
mA
mA
kQ

$sxes
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TD2-400A

DISC SEAL TRIODE

WEIGHT
Valve only 15;'5 O:
Shipping weight { 253'0 °;
DIMENSIONS
Inches Millimetres
A 1.4334-0.008 36.44-0.2
B 1.0+0.008 25.440.2
C 0.354--0.008 9.040.2
D 1.6264-0.008 41.3+4+0.2
E 0.472 12
F 0.236 6.0
G 0.669-0.020 174+0.5
H 0.925--0.039 23.54+1.0
J 0.158 4.0
K 0.551-+0.020 144-0.5
L 3.268 83 max. —
M 1.024 26
N 0.158 4.0 «
(o] 4 millimetre metric thread <=
(@)
APRIL 1964 Lo
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DISC SEAL TRIODE TD2'400A
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DISC SEAL TRIODE TD2-400A
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TD2-400A DISC SEAL TRIODE
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DISC SEAL TRIODE TD2'400A
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DISC SEAL TRIODE TD2-500A

QUICK REFERENCE DATA

Disc seal triode with ceramic envelope intended for use as a power
amplifier, oscillator or frequency multiplier.

f 400 625 Mc/s
- 670 580 w
f max. 400 625 940 Mc/s
Va max. 2.7 2.5 2.0 kv
p, max. 500 500 500 w

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR F.M, TELEPHONY

Maximum operating conditions for valve in common grid ecircuit amplifier

f 400 625 Mc/s
i - 620+50 533+47 W
Pioad 470 405 w
m, 64 64 %
¥y 2.5 2.6 kv
Ty 380 380 mA
v 70 60 Y
I: 160 170 mA
Pload (driver) 70 65 w
b, 330 302 w

*Includes power transferred from driver stage.
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ABSOLUTE MAXIMUM RATINGS

f max. 400
V_ max, 2.7
a
V _max. 300
g
Ik max. 575
. 5
P, max 00
CATHODE

Directly heated, thoriated tungsten.

625
2.5
300
575
500

940 Mc/s

2,0 kv
300 v
560 mA
500 w

At frequencies higher than 600Mc/s, transit time causes back bombardment
heating of the cathode. The filament voltage must be reduced immediately
after operation commences in accordance with the following table: -

£ A%

£

(Mc/s) V)
<600 3.4
600 to 750 3.2

If (at Vf=3.4V)

CAPACITANCES

a-f
Cg—f

c
a-g

CHARACTERISTICS (measured at Va =2.0kV, Ia =240mA)

MOUNTING POSITION

Vertical with anode up or down,

MARCH 1965 N,

19 A
50 mpF
11 pF
3.8 pF
14 mA/V
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DISC SEAL TRIODE TD2-500A

COOLING
Forced air

Maximum temperature

Seals 200 oC

The amount of forced-air cooling required for this valve depends upon
the anode dissipation and the height above sea level. Typical values of
inlet temperature, rate of flow of air and pressure difference between
the inlet and outlet of the housing are given in the following table: -

Min. rate Pressure
Anode Height above  Max. inlet of flow difference
dissipation sea level temperature of air per between inlet
minute and outlet
3 3
Py h Tin (m~) (ft') (mm of (inches
W) (km) (£t) ©c) water)  of water)
500 0 0 45 0.9 32 24 0.94
500 1.5 4920 35 0.9 32 20 0.79
500 3.0 9840 25 1.0 35 21 0.83
PHYSICAL DATA oz g
Weight of valve 6.0 170
Weight of valve plus carton 9.0 255

M*RCH 1965
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DISC SEAL TRIODE TD2-500A

DIMENSIONS
Inches Millimetres
A 1.433%+0,008 36.4+0.2
B 1.0+0,008 25,4+0.2
Cc 0.354%0.008 9.0+0,2
D 1.626+0,008 41,3+0.2
E 0.48 12 min.
F 0.236 6.0
@ 0.669=0.020 17+0.5
H 0,925+ 0, 039 23, 61,/0
J 0.158+0.020 4,0£0,5
K 0.551+0, 020 14£0,5
L 3.26 83 max.
M 1.02 26
N 0.158 4.0
(0] 4 millimetre metric thread

Inch dimensions derived from original millimetre dimensions
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DISC SEAL TRIODE TD2-500A
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DISC SEAL TRIODE TD2-500A
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CIRCULATOR CL 500 I

™\ PRELIMINARY DATA

QUICK REFERENCE DATA

Type Coaxial 3 port
Frequency 1.9t023 Gc/s
Power Low power for Telecommunications

'
™\
ELECTRICAL CHARACTERISTICS
Frequency range 1.9 to 2.3 G¢/s
Isolation > 20 dB (typically 30 dB)
all ports

Insertion loss < 0.75 dB (typically 0.5 dB)

Input v.s.w.r. <115
™

(@
[Mullard |
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MECHANICAL DATA

Construction
Terminations

External finish

Strip line coaxial 3 port
50Q Type N—Female

Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions

A

B
&
D

Inches Millimetres
1.154+0.007 29.3+0.2
4.342+0.012 110.3+0.3
2.654+0.006 67.4+0.15

3x120°

FEBRUARY 1964
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CIRCULATOR

CL 5002

PRELIMINARY DATA

QUICK REFERENCE DATA

Type
Frequency
Power

Coaxial 3 port
19t023 Gcfs

Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range
Isolation
Insertion loss

Input v.s.w.r.

FEBRUARY 1964

1.9 to 2.1 2.1 to 2.3 Gg/s
> 20 > 20 dB (typically 25-35 dB)
all ports

< 0.75 < 0.75 dB (typically 0.5 dB)

<13 <12

()
[Mullard|
Page D1



MECHANICAL DATA
Construction Strip line coaxial 3 port
Terminations 50€) Type N—Female

External finish ~ Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions

Inches Millimetres
A 1.154+0.007 29.3:1:0:2
B 4.342+0.012 110.3+0.3
c 2.654+0.006 67.4+0.15
D 3x120°

o
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CIRCULATOR CL 5003

PRELIMINARY DATA

QUICK REFERENCE DATA

Type 5 Coaxial 3 port
Frequency 1.9t0 23 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 21to23 1.9 to 2.1 G¢fs
Isolation > 20 > 20 dB (typically 25-35 dB)
all ports
Insertion loss < 0.75 < 0.75 dB (typically 0.5 dB)
Input v.s.w.r. < 1.3 <12
e
[Mullard |
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MECHANICAL DATA
Construction Strip line coaxial 3 port
Terminations 50Q Type N—Female

External finish ~ Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 1.154+0.007 29.3+0.2
B 4.342+0.012 110.3+0.3
e 2.654+0.006 67.4+0.15
D 3x120°
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CIRCULATOR CL 5004

PRELIMINARY DATA

QUICK REFERENCE DATA

Type Coaxial 3 port
Frequency 2.5t0 2.9 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 2.5 to 2.9 Gg¢/s
Isolation > 20 dB
all ports
Insertion loss < 0.6 dB (typically 0.4 dB)
Input v.s.w.r. <14
()
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MECHANICAL DATA
Construction Strip line coaxial 3 port
Terminations 50Q Type N—Female

External finish ~ Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 1.154+40.007 29.31+0.2
B 4.342+0.012 110.3+0.3
C 2.654+ 0.006 67.4+0.15
D 3x120°
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CIRCULATOR CL 5005

PRELIMINARY DATA

QUICK REFERENCE DATA

Type Coaxial 3 port
Frequency 2.2to 3.0 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 2.2 to 3.0 G¢/s
Isolation > 20dB
all ports
Insertion loss < 0.6 dB (typically 0.4 dB)
Input v.s.w.r. <12
()
Mullard
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MECHANICAL DATA
Construction Strip line coaxial 3 port
Terminations 50¢) Type N—Female

External finish ~ Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 1.154+40.007 29.3+0.2
B 4.342+0.012 110.3+0.3
[&; 2.654+0.006 67.4+0.15
D 3x120°

RCER
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WAVEGUIDE LOAD CL 575'

TENTATIVE DATA

QUICK REFERENCE DATA

*Type Waveguide 14 <«
Frequency 5.4 to 8.2 Gc/s
Power Low power for Telecommunications

*Available to this specification in other waveguide sizes.

ELECTRICAL CHARACTERISTICS

Typical
Frequency range 54t082 **¥5.4to 6.4 Gcfs
V.s.w.r. < 1.03 < 1.01 <

**Or other selected portions of band.

APRIL 1964 \v/ Page D1



MECHANICAL DATA
Construction
Terminations

External finish

OUTLINE DRAWING

Waveguide 14 <
Waveguide |.E.C. UER70

Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

Dimension
Inches Millimetres
A 7.165+0.016 182+0.4
B
-
f———— A
W
~
()
APRIL 1964 [Mullard]|
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ISOLATOR CL 6200

QUICK REFERENCE DATA

Type Field Displacement
Frequency 3.4 to 3.8 G¢/s
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 3.4to03.8 Ge/s
'solation > 30 dB (typically 35 dB)
Insertion loss < 0.8 dB (typically 0.5 dB)
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(@
Mullard

MAY 1964 N, Page D1



MECHANICAL DATA
Construction Waveguide WG11A (WR229, R40)

Terminations Input I.LE.C. plain flanges,
Output | other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 7.087 180
B 5.197 132
C 0.657 16.7
D 0.945 24
ST LIS =
Z B D=
Z /’ V / r
Fany
||
ol o |=2 |
‘ = Cc\lTs_ ]
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ISOLATOR CI- 620 I

QUICK REFERENCE DATA

Type Field Displacement
Frequency 3.8t0 4.2 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 3.8to 4.2 Gefs
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.8 dB (typically 0.5 dB)
Input v.s.w.r. over band <1.08 (typically < 1.02) <«
(G
[Mullard]
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MECHANICAL DATA
Construction Waveguide WG12 (WR187, R4R)

Terminations Input I.LE.C. plain flanges,
Output [ other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions

Inches Millimetres
A 5.512 140
B 4.685 119
G 0.528 13.4
D 0.413 10-5

MAY 1964 \v/ Page D2



ISOLATOR CL 6202

QUICK REFERENCE DATA

Type Field Displacement
Frequency 4.2 to 4.6 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 4.2 to 4.6 Gefs
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.8 dB (typically 0.5 dB)
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(@
[Mullard]
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MECHANICAL DATA
Construction Waveguide WG12 (WR187, R48)

Terminations Input I.LE.C. plain flanges,
Output [ other flanges to order A4

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 5.512 140
B 5.197 132
C 0.528 13.4
D 0.551 14
W/
g = B A -—
D
p % B m
b #594 ; /s [
Fany
tC | L _ 5 _____________ E .. sl ¥
]| I
‘ L
B 5.t 2]
A4
4
()
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ISOLATOR CL 6203

QUICK REFERENCE DATA

Type Field Displacement
Frequency 4.6 to 5.0 Gc/s
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 4.6 to 5.0 Gg/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.5 dB (typically 0.3dB) <—
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(@
[Mullard]
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MECHANICAL DATA
Construction

Terminations

External finish

OUTLINE DRAWING

Dimensions

Waveguide WG14 (WR137, R70)

I.LE.C. plain flanges,
other flanges to order

Input
Output

Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

Inches Millimetres
A 5:512 140
B 4.252 108
€ 0.528 13.4
D 0.630 16
i S
7 o Bl 2 m 1 D‘T
,_._4 7 F J
AV
o B lEg =
] C |5 I s 4}
o G i L
- B o —
(R
[Mullard |
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ISOLATOR CL 6206

QUICK REFERENCE DATA

Type Field Displacement
Frequency 5.925 to 6.425 Gc/s
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 5.925 to 6.425 Gc/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.5 dB (typically 0.3dB) <«
Input v.s.w.r. over band < 1.05 (typically < 1.02)
()
[Mullard]
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MECHANICAL DATA

Construction Waveguide WG14 (WR137, R70)
Terminations Input I.E.C. plain flanges,
Output [ other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 4.528 115
B 4134 105
(& 0.433 1
D 0.670 17
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ISOLATOR CL 6207

~. PRELIMINARY DATA

QUICK REFERENCE DATA

Type Field Displacement
Frequency 6.6 t0 6.95 Gc/s
Power Low power for Telecommunications

N\
~
ELECTRICAL CHARACTERISTICS

Frequency range 6.6 to 6.95 Ge/s

Isolation > 30 dB (typically 35 dB)

Insertion loss < 0.8 dB (typically 0.5 dB)

Input v.s.w.r. over band : < 1.05 (typically < 1.02)
V)

()
[Mullard]
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MECHANICAL DATA
Construction

Terminations

External finish

OUTLINE DRAWING

Dimensions

o 0 w >

Waveguide WG14 (WR137, R70)

Input I.E.C. plain flanges,
Output [ other flanges to order

Whole unit silver plated and gold flashed.
Top and bottom plates are enamelled grey

Inches Millimetres
4.528 115
4.134 105
0.433 1
0.670 17

MAY 1964

N A Page D2
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ISOLATOR CL 6208

QUICK REFERENCE DATA

Type Field Displacement
Frequency 6.825 to 7.125 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 6.825 to 7.125 G¢/s

Isolation >~ 30 dB (typically 35 dB)

Insertion loss < 0.5dB (typically 0.3dB) <«

Input v.s.w.r. over band < 1.05 (typically < 1.02)
(I
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MECHANICAL DATA
Construction Waveguide WG14 (WR137, R70)

Terminations Input I.LE.C. plain flanges,
Output | other flanges to order

Whole unit silver plated and gold flashed

External finish
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 4.528 115
B 3.465 88
C 0.433 1
D 0.670 17

[Mullard |
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ISOLATOR CL 6209

QUICK REFERENCE DATA

Type Field Displacement
Frequency 7.125 to 7.425 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 7.125 to 7.425 Gc/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.5 dB (typically 0.3 dB) <—
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(@
[Mullard]
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MECHANICAL DATA

Construction Waveguide WG14 (WR137, R70)
Terminations Input I.LE.C. plain flanges,
Qutput [ other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 4.528 115
B 3.465 88
c 0-433 11
D 0.670 17
. § SS——
D

G
|
|
|
|
I
|
|
1
|
|
|
[
|
|
|
|
|
|
|
|
|
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ISOLATOR CL 62 I o

QUICK REFERENCE DATA

Type Field Displacement
Frequency 7.425 to 8.025 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 7.425 to 8.025 Ge/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.5 dB (typically 0.3 dB)
Input v.s.w.r. over band <1.05 (typically < 1.02)
()
[Mullard]
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MECHANICAL DATA

— Construction

Terminations

External finish

OUTLINE DRAWING

Dimensions

0w >»

D

Waveguide WG14 (WR137, R70)

Input |.E.C. plain flanges,
Output [ other flanges to order

Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

Inches Millimetres
4.528 115

* *

* *
0.670 17

*Matching screws not necessary

A »7I _______________________ ?W
\v%

ol itz =
| —————— '---f-—l—k———Af—————————- —=11
© ! L
' b e o B - Ai

 —
[Mullard|
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ISOLATOR CL 62 I 5

QUICK REFERENCE DATA

Type Field Displacement
Frequency 10.7 to 11.7 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 10.7 to 11.7  Gg/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.8 dB (typically 0.5 dB)
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(@
[Mullard]
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MECHANICAL DATA

Construction Waveguide WG16 (WR90, R100)
Terminations Input I.LE.C. plain flanges,
Output [ other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 3.150 80
B 2.402 61
c 0.276 7
D 0.583 14.8
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ISOLATOR CL 62 I 7

QUICK REFERENCE DATA

Type Field Displacement
Frequency 12.5 to 13.5 Gc/s
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 125t0 13.5 Ggfs
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.5 dB (typically 0.3 dB) <«
Input v.s.w.r. over band < 1.05 (typically < 1.02)
(-
[Mullard]
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MECHANICAL DATA

Construction Waveguide WG18 (WR62, R140)
Terminations Input I.LE.C. plain flanges,

Output | other flanges to order 4
External finish Whole unit silver plated and gold flashed

with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 2.362 60
B 1.772 45
c 0.157 4
D 0.406 10.3
A~ 4
pum Al - :1
D
i 8
— - — B -- = - —— -
4
\ 4
()
[Mullard |
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ISOLATOR CL 6236

QUICK REFERENCE DATA

Type ~ Field Displacement «
Frequency 3.8t0 4.2 Gc/s
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 38042 Ggfs
Isolation — 30 dB (typically 35 dB)
Insertion loss < 1.0 dB (typically 0.5 dB)
Input v.s.w.r. over band <1.10 (typically < 1.02)
()
FEBRUARY 1965 m
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MECHANICAL DATA
Construction

Terminations

External finish

OUTLINE DRAWING

Waveguide WG12 (WR187, R48)

Input I.E.C. plain flanges,
Output [ other flanges to order ‘
W/

Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

Dimensions
Inches Millimetres

A 4.016 102

B 2.756 70

c 0709 18

D 0.571 14.5
g
A 4

O
(S
[Mullard -
'age D2
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ISOLATOR CL 6240

QUICK REFERENCE DATA

Type Field Displacement
Frequency 3.8t0 4.2 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 38to42 Ggc/s
Isolation > 30 dB (typically 35 dB)
Insertion loss < 0.8 dB (typically 0.5 dB)
Input v.s.w.r. over band <1.08 (typically < 1.02) <
(@
[Mullard |
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MECHANICAL DATA
Construction Waveguide WG11A (WR229, R40)

Terminations Input I.LE.C. plain flanges,
Output [ other flanges to order

External finish Whole unit silver plated and gold flashed
with some surfaces also enamelled grey

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 7.087 180
B 5.748 146
c 0.657 16.7
D 0.665 16.9
T ) iﬂD
AV 1 [ [

& ©
o
i
iH
i
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HIGH POWER ISOLATOR CL 624'

A

QUICK REFERENCE DATA

Type Resonance
Frequency 8.5t0 9.9 Gcfs
Power High power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 85t099 Ggfs
" > 10 dB over the range 8.7-9.7 Gc¢/s

Isolation S 9.5 dB over the range 8.5-9.9 Gc/s

Insertion loss < 0.8dB

Input v.s.w.r. > 0.9

C.W. POWER RATING

When working into a load with a v.s.w.r. of 0.5 or greater the input power
A to the isolator must not exceed 2kW. Under no circumstances should the
reflected power into the isolator exceed 250W.
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MECHANICAL DATA

Construction Waveguide WG16 (I.E.C.100, WR90, RG52/U)

Terminations Input port—Z830004 plain flange.
Output port—Z830003 choke flange with gasket groove.

External finish ~ Waveguide flange—silver plated. Protective cover—grey.

Weight 14 Ib 2 oz. (6.4 kg.)

COOLING

The rate of flow of cooling water should not be less than 0.15 |/min
(0.33gal/min). Inlet water temperature < 20°C.

OUTLINE DRAWING

Dimensions
Inches
A 17%
B 245
(o 3%
D 1%

Millimetres
438

52

-

SEPTEMBER 1964 \v/
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LOW POWER ISOLATOR CL 6250

QUICK REFERENCE DATA

Type Resonance
Frequency 8.925 to 9.825 Gcfs
Power Low power for Telecommunications

ELECTRICAL CHARACTERISTICS

Frequency range 8.925 to 9.825  Ggc/s
Isolation > 15dB (over the band)
> 20db (at band centre)
Insertion loss < 1.0dB
Input v.s.w.r. > 0.85
()
[Mullard]
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MECHANICAL DATA

Construction Waveguide WG16 (1.E.C.100, WR90, RG52/U)
Terminations Input Port—Z830003 choke flange

Output port—Z830004 plain flange

Coupling rings—male or female as required
External finish ~ Waveguide flanges—nickel plated

Body—grey paint
Weight 11b 3 oz. (540 g)

OUTLINE DRAWING

Dimensions
Inches Millimetres
A 2% 64
B 2 51
(o 12 44

A‘—j
- ]
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MIXER ACCESSORIES CL 7050

Crystal contacts and retaining

covers for coaxial balanced mixers CI_ 705 I
& CL 7052

™
CL7050 CL7051 CL7052
For CL7300 For CL7311 For CL7411
Series Series Series
The covers are machined from solid blocks of Paxolin and their spring-loaded
contacts are silver plated to DTD 919B. The CL7050 and CL7051 covers, fitted to
their respective mixers, are shown below.
A~
P
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llj

CL7052

DIMENSIONS AND WEIGHTS

CL7050 CL7051 CL7052
Inches  Millimetres Inches Millimetres Inches Millimetres
A 13 38 23 58 15 38
*B 1% 37 15 28 135 33
(& % 22 1 25 1% 32
Weight 1 oz (28g) 1 oz (28g) 1 oz (28g)
*With crystals fitted in mixer.
(al—)
SEPTEMBER 1964 m Page D2
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BALANCED MIXER CL 7300

CL 7301

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced mixer
Frequency 70to 115 Gcfs

ELECTRICAL CHARACTERISTICS

Frequency range 7.0 to 11.5 Gc/s
Isolation >10 dB
Out of balance < 1.5 dB
Input v.s.w.r. > 0.2
Total output capacitance 14pF + 1.5 pF
(@
[Mullard]
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MECHANICAL DATA
Construction Coaxial Balanced Mixer

Terminations Input CL7300 - Type C, 50Q
Output J CL7301 - Type N, 50Q

External finish Silver plated to DTD919B
and Rhodium flashed

Weight 54 oz (156g)

OUTLINE DRAWING

Dimensions

CL7300 CL7301
Inches  Millimetres  Inches  Millimetres
A 23 59 23 70
1% 34 1% 34
C 1% 38 1% 38

ACCESSORIES

Crystal contacts and retaining cover CL7050

|
( I e}
p v [_'\ijL
s N 2
1 A
\ D
T T T
A
( 0 o
C B
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BALANCED MIXER CL7311

CL7312

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced mixer
Frequency 2.5t0 4.1 Gc/s
o
-~
ELECTRICAL CHARACTERISTICS
Frequency range 25to 41 Gg/s
Isolation =15 dB
QOut of balance <15 dB
Input v.s.w.r. > 0.48
Total output capacitance 14.5pF+1.0 pF
_—
(-
Mullard
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MECHANICAL DATA

Construction Coaxial Balanced Mixer

Terminations Input CL 7311—Type C, 50Q
Output J CL 7312—Type N, 50Q

External finish Silver plated to DTD919B
and Rhodium flashed

Weight 150z (425g)

OUTLINE DRAWING

Dimensions CL 7311 CL 7312
Inches Millimetres Inches Millimetres
A 35 78 3% 89
2 51 2 51
C 25 59 2% 59
ACCESSORIES
Crystal contacts and retaining cover CL 7051
(N
SEPTEMBER 1964 m\vliml Page D2



S-BAND WAVEGUIDE
BALANCED MIXER c

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Waveguide balanced mixer
Frequency 2.7 to 3.25 Gc/s

ELECTRICAL CHARACTERISTICS

Frequency range 2.7 to 3.25 Gc/s
Isolation > 20 dB
Out of balance < 1.0 dB
Input v.s.w.r. 0.4
Total output capacitance 17pF+1.0 pF
(@
[Mullard]
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MECHANICAL DATA
Construction

Terminations

External finish

Weight

OUTLINE DRAWING

Dimensions

O 0 © >»

TPI94C]

Waveguide Balanced Mixer

1.S. Cat No. 5840-99-945-8243 plain flanges

Input
fitted on both ports

Output

Body—Crimson (B.S. 381C, Tint No. 540)
Flanges—Silver plated to DTD9198
and Rhodium flashed

71b (3.2kg)
Inches Millimetres
633 170
33 92
443 122
33 86

|
D A g
\ /1
| b
| R . | U
I [ s
a—
[Mullard]
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C-BAND COAXIAL
BALANCEDOMIXER CL 74' I

CL 7412

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced mixer
Frequency 41t0 7.0 Gcfs

ELECTRICAL CHARACTERISTICS

Frequency range 41t07.0 Gg/s

Isolation > 14 dB

Out of balance <15 dB
*Input v.s.w.r. < 1.4

Total output capacitance 11pF+1.0 pF
*Typical

()
[Mullard |
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MECHANICAL DATA

Construction Coaxial Balanced Mixer

Terminations Input CL 7411—Type C, 50Q
Output J CL 7412—Type N, 50Q

External finish Silver plated to DTD919B

and Rhodium flashed
Weight 140z (397g)

OUTLINE DRAWING

Dimensions CL 7411 CL 7412
Inches Millimetres Inches Millimetres
A 233 70 35 82
1% 38 1% 38
C 1% 3 1% 31

ACCESSORIES

Crystal contacts and retaining cover CL 7052

I A c
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BALANCED MIXER CL 7421

CL 7422

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced mixer
Frequency 1.7t0 2.5 Gc/s

ELECTRICAL CHARACTERISTICS

Frequency range 1.7t02.5 Gcfs
Isolation > 20 dB
Out of balance <15 dB
Input v.s.w.r. > 0.55
Total output capacitance 15pF+1.0 pF
(@
[Mullard]
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MECHANICAL DATA

Construction Coaxial Balanced Mixer

Terminations Input | CL 7421—Type C, 50Q
Output S CL 7422—Type N, 50Q

External finish Silver plated to DTD919B

and Rhodium flashed

Weight 11b 40z (570g)

OUTLINE DRAWING

Dimensions CL 7421 CL 7422
Inches Millimetres Inches Millimetres
A 3R 97 4t 108
B 233 70 233 70
C 33 81 3% 81
D 23 60 23 60
E 3 19 3 19

[TP260C] D- —j

——

i

0O

B——

s [Mullard]
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1-BAND A
lEALANCE(I:)of:I\I))((IE RL c L 743 l

CL 7432

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced mixer
Frequency 1.0 to 1.7 Gc/s

ELECTRICAL CHARACTERISTICS

Frequency range 1.0t0 1.7 GgJs

Isolation > 20 dB

Out of balance <15 dB

Input v.s.w.r. > 0.3

Total output capacitance 14.5+1.0 pF
(R
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MECHANICAL DATA
Construction Coaxial Balanced Mixer

Terminations Input 1\ CL 7431—Type C, 50Q
Qutput J CL 7432—Type N, 50Q

External finish Silver plated to DTD919B
and Rhodium flashed

Weight 2lb 8oz (1.14kg)

OUTLINE DRAWING

Dimensions CL 7431 CL 7432
Inches Millimetres Inches  Millimetres
A 444 119 5% 130
B 23 67 23 67
(] 3% 82 3% 82
D 3 82 3 82
E 3 19 3 19

o

—t
SR
m
N

|

L

—1 b B

‘.*44
>
|
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L1-BAND COAXIAL

BALANCED HYBRID CL 746'
CL 7462

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced hybrid
Frequency 1.0 to 1.7 Gc/s

e

PR

ELECTRICAL CHARACTERISTICS

Frequency range 1.0t0 1.7 Gge/s
Isolation > 20 dB
Out of balance <1.0 dB
Input v.s.w.r. > 0.6
()
[Mullard|
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MECHANMICAL DATA

Construction

Terminations

External finish

Weight

OUTLINE DRAWING

Coaxial balanced hybrid

Input

CL 7461—Type C, 500

QOutput } CL 7462—Type N, 50Q

Silver plated to DTD919B
and Rhodium flashed

2Ib 8oz (1.14kg)

Dimensions CL 7461
Inches  Millimetres
A 4L 119
3% 83
c 3 19
B
@o o -
()
A
e} 0]
Ne) o@)
i
! A o
(@)
[Mullard|

CL 7462
Inches  Millimetres
5% 130
3% 83
3 19
B

~—C—
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L2-BAND COAXIAL

BALANCED HYBRID CI- 747'
CL 7472

QUICK REFERENCE DATA

Unless otherwise shown data is applicable to both types

Type Coaxial balanced hybrid

Frequency 1.7 to 2.5 Gefs

ELECTRICAL CHARACTERISTICS

Frequency range 1.7t0 2.5 GgJs
Isolation > 20 dB
Out of balance <1.0 dB
Input v.s.w.r. > 0.65 dB
(@
SEPTEMBER 1964 NI
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MECHANICAL DATA

Construction Coaxial balanced hybrid
Terminations Input CL 7471—Type C, 50Q
Output [ CL 7472—Type N, 50Q

External finish Silver plated to DTD919B
and Rhodium flashed

Weight 11b 6oz (640g)

OUTLINE DRAWING

Dimensions CL 7471 CL 7472
Inches  Millimetres Inches  Millimetres
A 33 97 4L 108
23 60 23 60
c 3 19 3 19

@
@

@
@

Gj B A @

T
L

o

4
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BALANCED HYBRID CL 7481

CL 7482

A4
QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced hybrid
Frequency 25to 4.1 Gc/s
!ﬁ\
V)
ELECTRICAL CHARACTERISTICS
Frequency range 25t0o 41 Ggfs
Isolation > 20 dB
Out of balance < 1.0 dB
Input v.s.w.r. > 0.65
A
(@
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MECHANICAL DATA
Construction

Terminations

External finish

Weight

OUTLINE DRAWING

Coaxial balanced hybrid

Input }CL 7481—Type C, 50Q

Qutput

Silver plated to DTD919B
and Rhodium flashed

1230z (360g)

CL 7482—Type N, 50Q

Dimensions CL 7481 CL 7482
Inches  Millimetres Inches  Millimetres
A 34 78 89
B 13 41 41
(@ 2 19 19
s - it
i i
B A
| é{
o oF |
SEERS——.

SEPTEMBER 1964

Page D2



BALANCED HYSAID CL 7491

CL 7492

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced hybrid
Frequency 4.1t0 7.0 Gcfs

ELECTRICAL CHARACTERISTICS

Frequency range 41t07.0 GgJs
Isolation > 20 dB
Out of baiance < 1.0 dB
Input v.s.w.r. > 045 dB
(@
SEPTEMBER 1964 (Mullard]
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MECHANICAL DATA
Construction

Terminations

External finish

Weight

OUTLINE DRAWING

Dimensions

A

Coaxial balanced hybrid

Input }CL 7491—Type C, 500

Output

Silver plated to DTD919B
and Rhodium flashed

110z (300g)

CL 7491
Inches  Millimetres
2% 72
183 36 1
3 19

SEPTEMBER 1964

Inches

3%

o

o
w

Bl

CL 7492—Type N, 500

CL 7492

Millimetres
83

36
19

Page D2



BALANCED HYBRID CL 7501

CL 7502

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types
Type Coaxial balanced hybrid
Frequency 7.0 to 11.5 Gc/fs

ELECTRICAL CHARACTERISTICS

Frequency range 7.0t0 11.5 Gg/s
Isolation > 14 dB
Out of balance <1.5 dB
Input v.s.w.r. > 0.55
(@
[Mullard
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MECHANICAL DATA

Construction

Coaxial Balanced Mixer

Terminations Input CL 7501—Type C, 50Q
Output f CL 7502—Type N, 50Q “./
External finish Silver plated to DTD919B
and Rhodium flashed
Weight 840z (230g)
OUTLINE DRAWING
Dimensions CL 7501 CL 7502
Inches  Millimetres Inches  Millimetres
A 25 59 23 70
B % 22 % 22
1 35
C 13 35 3
il 1] ‘
A B
§ B l :\
1 Or d.
Ai -
W/
(C )
[Mullard |
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BAND-PASS FILTER CI— 75 I 3

QUICK REFERENCE DATA
Type Multicavity, direct coupled stripline filter
*Centre frequency (fo) 2.0 to 4.0 Gc/s

*According to requirement

ELECTRICAL CHARACTERISTICS

Centre frequency (f,) 20to 4.0 Gg/s

Insertion loss <1.0 dB

V.s.w.r. in pass band >0.4

Cut-off slope >45dB/100 Mc/s

Frequencies for 30dB insertion loss 0.9f, and 1.1f,
Mz
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MECHANICAL DATA

Construction
Terminations

External finish

Multicavity, direct coupled stripline filter

Input
Output

Silver plated to DTD919B and Rhodium flashed.

}Coaxial 50Q type N or C

OUTLINE DRAWING

Dimensions Type N-50Q Type C-50Q2
Inches Millimetres Inches Millimetres
A 14 356 14 356
4 102 383 97
€ 5 12 3 12
o)
el ]
— . il
|
B
]
| i
- e — — A ——— — — ] Jcb—
()
[Mullard]| .
age D2
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BAND-PASS FILTER CL 75 I 5

QUICK REFERENCE DATA
Type Tunable narrow-band two-cavity filter
Frequency 9.0 to 9.5 Gcfs

ELECTRICAL CHARACTERISTICS

Frequency range 9.0t0 9.5 Gc/s
Insertion loss (band centre) 0.6t00.3 B
Pass band to 3dB points 45 55 Mc/s
Rejection at 120Mc/s from tuned frequencies 23 dB
(@
[Mullard]
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MECHANICAL DATA
Construction Tunable narrow-band two-cavity filter.

Terminations Input Waveguide WG16
Output (1.E.C.100, WR90, RG52/U)

External finish  Siiver plated to DTD919B and Rhodium flashed.

OUTLINE DRAWING

Dimension
Inches Millimetres
A 22 69.85
| |
I A g
()
[Mullard |
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:\';VCI)T'ACDI-'IBAOBII(DA?'!TOE%EU ATOR c L 7634

CL 7635

QUICK REFERENCE DATA
Unless otherwise shown data is applicable to both types.
Type Coaxial to coaxial
Frequency 25t075 Gcfs

ELECTRICAL CHARACTERISTICS

Frequency range 25t07.5 Gcfs
Insertion loss <20 dB
Isolation >15 dB
Input v.s.w.r. >0.42

-S‘witching time <1 us
Crystal currents Switch on - zero

Switch off =  0.6mA
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MECHANICAL CHARACTERISTICS

CL7634 - Type C, 50Q

CL7635 - Type N, 500 y
A4

Silver plated to DTD919B
and Rhodium flashed.

Coaxial connections

External finish

Weight 54 oz (156g)

OUTLINE DRAWING

Dimensions

CL7634 CL7635
Inches Millimetres Inches Millimetres
A 3+ 78 3L 89
14+ 43 1+ 43
C F 19 2 19 W

_1I"_

SEPTEMBER 1964 \v/ Page D2




X-BAND GUNN CL8360 CL8380
OSCILLATORS CL8370 CL8390

QUICK REFERENCE DATA

A range of four Gunn oscillators covering the X-band. Compact solid
state oscillators for general purpose use.

Frequency range CL8360 8to 9 GHz
CL8370 9 to 10 GHz
CL8380 10 to 11 GHz
CL8390 11 to 12 GHz
Power output (typ.) 5.0 mw
Operating voltage -7.0 v

Unless otherwise shown, data is applicable to all types

OPERATING CONDITIONS

Operating voltage =-7.0 v

Operating current 120 mA

P 5.0 mw
out
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CHARACTERISTICS (at 25°C)

Nominal centre frequency

Mechanical tuning range

P over tuning range

out

Variation in P
out

CL8360
CL8370
CL8380
CL8390

Min.
+500
2.0

over tuning range -

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Operating voltage max.

TEMPERATURE
Range max.

OUTPUT CONNECTOR

OPERATING NOTES

GHz
GHz
GHz
GHz

oy
- O O

G or v

+550 - MHz
5.0 - mW

-8.0 v

-25 to +85 C

509 0.S8.M.

1. The output probe may be adjusted for maximum power at any frequency

in the tuning range.

2. The active element will be damaged if the supply voltage is reversed.
See outline drawing on page 3.

MAY 1968
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X-BAND GUNN CL8360 CL8380
ILLATORS CL8370 CL8390

OUTLINE DRAWING

pt———— 18—

P _ A+ T @ 21dia

4
-

3mm O.SM. jack
1/4" 36 UNS 2A

+tve

}

=

5/16" BSF Iocknut/
ﬁ- for heatsink and
) bulkhead fixing. i
A
e8] 1 B max with
I tuning screw
fully out

©_

Type No|A [ B -Tuning screw

CL8360 (25|32
CL8370 (22|29
CL8380 [20|27 All dimensions in mm.
CL8390 [20 |27
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