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MICROWAVE DEVICES: GENERAL OPERATIONAL

INTRODUCTION RECOMMENDATIONS

i

GENERAL

Failure to observe these General Operational Recommendations may
seriously reduce the life of a valve and in seme 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 aperating 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 cenditions.

These values are chosen by the valve manufacturer to provide accepeable
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 ether electron devices in the equipment.

The equipment manufacturer should design so that initially and througheout
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, interpelatien for
intermediate conditions is generally permitted. There are exceptions to
this rule and the operating conditiens 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 chis
may cause deterioration in the performance of the valve. Any glass or
ceramic insulation supporting the cathode terminal sheuld be carefully
cleaned when necessary since putse 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 QOF YALVE 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 |1 1954 Lettar symbols, signs and abbreviations.
530: 1948
{with supplements) Graphical symbols for telecommunications.
448: 1553 Flectronic-valve bases, caps and holders.
204 1960 Glossary of terms used in telecommunications

{including radie) and electraonics

Mullard
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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 %, upon
which these notes have, in part, been based.

1.2

1.3.

22,

HEATER

General

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

During operation the cathode temperature is increased by electran 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 wili generally
be included on individual data sheets.

Indirectly heated oxide-coated cathodes

To obrain maximum life the heater voltage must be within | 5% of the
value recommended for a particular operation.

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

INPUT AND OQUTPUT CONNECTIONS

Input connection

The negative input voltage should be applied to the commen 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.

Qutput connection

It is important that the type of output cannection 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 impertant 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.

(D
Mullard|

SEPTEMBER 1960 (1) v Page D1



GENERAL OPERATIONAL MICROWAVE DEVICES:

RADAR AND

RECOMMENDATIONS COMMUNICATION

MAGNETRONS

3.2

3.3

331

H.T. SUPPLY AND MODULATORS
General

The dynamic impedance of magnetrons is in general law: thus small varia-
tions in the applied voltage can cause appreciable changes in cperating
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
cquipment design under the waorst operating conditions.

C.W. types

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

Undcr certain operational conditions a c.w. magnetron can develcp 2
negative resistance characteristic and a minitnum value of series resistance
which should be adjacent to the magnetren is given in individual data sheets.

Pulse types

To ensure a constant operating condition with a pulsed valve the modulater
design must provide a pulse, the amplitude of which dees not vary to any
significant extent from pulse to pulse. The necessary design precautions
depend on the type of modulater 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 distunct
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, eithcr of voltage
or of current, supplied by the medulator should be made with a magnetron
load and not with a dummy load, because a magnetron acts as a non-lincar
impedance. Furthermore, a magnetron is likely to be more sensitive to
mismatched load.

Rate of rise

Both maximum and minimum rates of rise of voltage (and sometimes
current) may be specified. The mest 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 volrage carresponding to the onset of oscillation, For accuracy
it is advisable to measurc the rate of rise by means of a differentiating
circuit whose total capacitance does not exceed 5% of the total stray
capacitance of the medulator output circuit. Direct observation on an
oscilloscope can be misleading due to the limitation of the oscilloscope
and sampling device.
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MICROWAVE DEVICES: GENERAL OPERATIONAL
RADAR AND

COMMUNICATION RECOMMENDATIONS
MAGNETRONS

132

3.33.

334,

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 startin 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 speafied minimum.

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 breadening of the spectrum or instability.

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 bas 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 cocherent noise
being generated especially in short range radars the voltage tail must decay
to zerc 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_¢ bias in order to speed up the rate of fali and to prevent diode
current being passed during the inter-pulse peried.

LOADING

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

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 magnhetron to different load conditions.

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

PHASE OF SINK

From the generator load chart it is seen that with a foad of kad 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 lead at which the

Mullard
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RADAR AND

RECOMMENDATIONS COMMUNICATION

MAGNETRONS

1.2,

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 magnetran. By matching the rf. 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 rf. systems incorporates a t.r. cell a bad load mismatch,
which is unavoidable, is seen by the magnctron 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 frem the sink region.

Poasition 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 asseribly
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 equipmenct the various temperatures should be measured with
due regard to the ultimate environmental conditions Special paints and
lacquers are available for this purpase 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 demincralised water
should be employed.

Mullard
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MICROWAVE DEVICES: GENERAL OPERATIONAL
RADAR AND

COMMUNICATION RECOMMENDATIONS
MAGNETRONS

9. 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 clectrical breakdown. Advice is given in
the individual valve data sheets. Precautionary steps should be taken to
prevent aperation in the event of the failure of the pressurisation. In order
te avoid dielectric breakdown, clean and dry air or gas must be used.

10. STORAGE

Valves should be stared 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 campasses, electrical meters and watches should not be broughe
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 scal 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.

11. CONDITIONING

It is recommended that after transit or a long peried of storage the anode
voltage should be increased gradually or in several steps until narmal
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.

12.  RADIATION HAZARDS

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

If it is necessary to look directly into a magnetron cutput, 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.{ 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 rf radiation emitted through the cathode stem and other
apertures, especially when the magnetron is functioning incerrectly,
High voltage magnetrons (as well as the high veltage rectifier and pulse
modulator valves) can emit a significant intensity of X-rays and protection
of the operator may be necessary. When magnctron bebaviour is viewed
through an aperture X-rays nmay be present. Protection of the cye is
alforded by viewing through lead glass.

SEPTEMBER 1960 (1) l:(wd]
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TUNABLE MAGNETRON jNTI 500
L}

Frequency: ‘L' band, mechanically tunable.
Power output. 600kW, pulsed,
Construction; Unpackeged, 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 sectian of the handbool<.

CHARACTERISTICS
Min,  Mox.
Frequency
Tunable over the range 1.22 to 1.35 Gefs
Pulse voltage
(lhnse = 46A, H = 1.4kG) 265 315 kY
R.F. pulse power output ’
(Lt = 46A, H =2 1.4kG) 400 — 3%
Frequency pulling factor
(v.s.w.r. = 1.5} — 5.0 Mcfs
Frequency pushing factor -_— 60  kejs per A
. Frequency temperature coefficient — -30  ke/s per °C
CATHODE
Indirectly heated
Vi, 23.5 v
I 2.2 A
Ihgsririeey MAax. 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 Gefs
Heater voltage (running) 15.5 v
. Pulse duration 1.0 us
Pulse repetition frequency 1000 pfs
Duty cycle 0.001
Pulse current 46 A
Pulse voltage 27.2 k¥
Pulse input power 1.25 MW
R.F. pulse cutput power 610 WV
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} 40 Mcfs
Rate of rise of pulse voltage 60 kV/ps
Magnetic ficld strength 1.4 kG

OPERATING NOTES
1. The magnetron is designed to feed into a 500}, 1% inch coaxial trans-
mission line,
. 2. The maximum torque to be applied to the driving gear wheel for tuning
the magnetron should not exceed 8lb. in {9.2kg.cm).
3. The coaxial outiec should be protected by a dust cover when the
magnetron is not in use.
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jNT I '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 ({(absclute ratings)

Min, Max.

Pulse current 15 60 A
Pulse voltage 24 34 kY
Pulse duration 1.0 6.0 (45
Duty cycle _— 0.002
Mean input power — 1.8 kw
Rate of rise of voltage pulse

tps: 1.00s — 70 kVlps

ty -1.0-:5.0us — 0 kVius
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 ta a pressure of 1550torr.

PHYSICAL DATA

) 191b 130z
Weight of magnetron
cight of magnetr f}glb Bkg
. . oz
Weight of magnetron in carton 117 kg
ACCESSORY
Permanent magnet 55302
DIMENSIONS
Inches Millimetres Inches Millimetres
A 4496 114.2 max, P 0.012 0.3 min.
B 2.000 50.8 max, Q 0.281 . 0.003  7.135. 0.075
C 3.374 857 max, R 0.16% - 0.005 430 0.13
D 12.500 7S max. S 4.750 120.65 max.
E 9185 2333 max. T 1.036 26.31
F  8.000 0.185 2032 .47 U 0.904 22.96
G 5.46% 0.061 13890 . 1.55 \ 0125 - 0.003 3175 0.07%
H 0250 0002 635, 0.05 W 0.010 0.25 max.
{square hole) X 3.055. 0007 77.585 0.185
1 2310 0.003 58.6625 . 0.0625 Y 0.564 0.010 14.325 . 0.25%
K 0376 0014 955 035 z 1.577  0.010 40.05 . 0.25
#2312 58.7 AA 1931 1 0004 49.05.010
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 03750002  9.525: 0.055
"Thread specification—S5 full chreads minimum
Maximum major diameter = 58.75mm, 2.313in.
Minimum major diameter = 58.37mm, 2.29Bin.
Maximum pitch diameter = 57.69mm, 2.271in.
Minimum pitch diameter = 57.48mm, 2.263in.
Minimum minor diameter = 56.78mm, 2.235in.
()
JANUARY 1981 (1) m
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TUNABLE MAGNETRON jNT I '500

Coincident arrows indicate )
approximate midband frequencies
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TUNABLE MAGNETRON INT I '500
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. ANODE PULSE VOLTAGE PLOTTED AGAINST ANODE PULSE CURRENT
WITH R.F. PULSE POWER OUTPUT, MAGNETIC FIELD STRENGTH AND
EFAICIENCY AS PARAMETERS
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jNT l '500 TUNABLE MAGNETRON
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MAGNETRON jP8-02B

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
Min. Mox.
Frequency
Fixed within the band 877 to 883 Gefs
Pulse voltage (l,,y1.. = 150mA) 750 850 v
R.F. pulse power output (lu.e = 150mA} 17 — W
Frequency pulling factor (v.s.w.r. = 1.5} — 15 Mcjs
Frequency pushing factor — 0.125 Mc/s per mA
Frequency remperature coefficient — ~-0.25 Mcjs per 'C
Input capacitance — 9.0 pf
CATHODE
Indirectly heated
Vi 6.3 v

. I 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) 5.5 4.5 \
Pulse duration 4.0 4.0 s
Pulse repetition frequency 100,000 100,000 pis

Duty cycle 0.2 0.4
Pulse current 150 150 mA
Pulse voltage 800 800 v
R.F. pulse output power 25 25 W
Mean input current 60 66 mA
Mean input power 48 48 wW
Mean r.f. output power 10 10 W
- Frequency pulling factor {v.s.w.r. = 1.5) 12 12 Me/s
. Rate of rise of pulse voltage 4.0 40 kVjius

()
[Mullard]
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IPB'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 s
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.} — 1.5
Temperature of anode block — 140 °C
END OF LIFE PERFORMANCE
R.F. pulse power output (1,150 = 150mA) 15 w
Min. Max,
Frequency
Within the band 877 to 883 Gejs
Pulse voltage (lpuie = 150mA) 750 850 v
MCUNTING POSITION Any
PHYSICAL DATA
) 1.0 Ib
Weight of t
eight of magnetron 454 g
. 21b 401
Weight of i
eight of magnetron in carton 102 kg
Dimensions of storage carton 123’2 ');8742:121'25 m$
DIMENSIONS
Inches  Millimetres
A 2.36 60 max
B 1.26 32 max
C 1.73 44 max
D 1.73 44 max
E 1.53+002 13.5+05
F 1.77 45 max
G 1224008 3112
J 0.51 13 max
K 1.14 29 max
L 0.79 20 max
P 032+004 841
Q 0.64 16.2
R 0.61 15.5
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MAGNETRON j PB'OZB

Terminals for heater
(a7] and cathode.
Common heater- cathode
terminal marked "k’

r ——— ) ———— Wt ——- -

Reference
. 9'9,"%331 —

Outlet via waveguide WG 16
to take o bolted flange choke

coupling joint services Reference

type 5985-99-0830051, plane C

modified by drilling out 4 holes |
a 4-8mm to clear B UNC studs

E
O T S
Reference
Plane ‘A’ Th -t
p

Anode temperature
measuring point

hi h

ANODE CONNECTION IS TERMINATED AT THE BASE PLATE

A
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MAGNETRON jPB"OZC

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OFERATIONAL
RECOMMENDATIONS - MICROWAVYE 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 Ggcjs
Pulse voltage (l,u1se = 150mA) 750 850 v
R.F. pulse output power (I u1se = 150mA) 17 — w
Frequency pulling factor {v.s.w.r. = 1.5} — 15 Mcjs
Frequency pushing factor - 0.125 M¢/s

per mA
Frequency temperature coefficient — —0.25 Mc/s
per °C
Input capacitance — 9.0 pF
CATHODE
Indirectly heated
Vh 63 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) 55 Ve
Pulse duration 4.0 s
Pulse repetition frequency 50,000 p/s
Duty cycle 0.2
Pulse current 150 mA
Pulse voltage 800 v
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) 1 Mcis
. Rate of rise of pulse voltage 30 kV/us
A
[Mullard
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jP8"'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.

ABSCLUTE MAXIMUM RATINGS

Min. Max.
Pulse current 120 180 mA
Pulse duration — 5.0 A8
Duty cycle — 0.35
Mean input power - 30 W
Rate of rise of voltage pulse —_ 4.0 kV/ius
Load mismatch {v.s.w.r.) — 1.5
Temperature of anode block — 140 “C
END OF LIFE PERFORMANCE
R.F. pulse power cutput (|, 1.0 = 150mA) 15 W
Min Max.
Frequency
Within the band B77 1o  BB3 Geis
Pulse valtage (l,uise = 150mA) 750 850 v
MOUNTING POSITION Any
PHYSICAL DATA
) 1.0 Ib
Weight of t
eight of magnetron 454 ¢
. . 2lb 4oz
Weight of magnet t
eight o gnetron in carton 102 kg
Dimensions of storage carton 12;'0;: 18?‘.25i 133'25 m:':l
DIMENSIONS
Inches Millimelres
A 2.36 60 max.
B 1.26 12 max.
C 1.73 44 max,
D 1.73 44 max.
E 0.53+0.02 135405
F 1.77 45 max.
G 1.22+0.08 31+2
1] 0.51 13 max.
K 1.14 29 max.
L 0.79 20 max.
P 0321004 811
Q 0.64 16.2
R 0.61 15.5
[ __ )
[Mullard]
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MAGNETRON jps'ozc
o

Terminals for heater
[24i7] and cathode.
Common heater— cathode
terminal marked 'k’

Re fer?nce
piane ‘B’

I *@7
N

Outlet via wavegquide WG IG/
to take a bolted flange choke
coupling joint services Reference
type 59865-99-0A30051, plane C
modified by drilling out 4 hales I

a 4-8mm to clear 8 UNC studs
@
] | A
F " : L
l - Nl
L I T = T
Reference ]H] 7 1 [”L
Piane's’ T / -
. "4 studs
hk h P 8 UNC

Anode temperature
measuring point

ANODE CONNECTION IS TERMINATED AT THE BASE PLATE
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MAGNETRON jPB-OZC
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ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT
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Mullard
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MAGNETRON JP9-01

To be read in conjune ti(r-/vilh
GENERAL OPERATIONAL RECOMMENDA TICONS - I\TI OWAVE DEVICES

e

CHARACTERISTICS
SMin, Mix,
Trequency
[Pixe] within the hand 9,345 1o 90.106 Gofs
Operating voltage =50mA) 1.1 XV
R.I7, power oultpuf T 50mA) - w
Freguency pulling (v.saw,r, Mue/s
Frequeney temperature coc ﬁ'l( 1ont .25 Me/fs
&/ poer deg ¢
Troqueney pushing / N 0.5 Me/s
J/ (I O per mA
OPERATING CONDITIONS ot [ = 0,375 Ge/s Q
R,F, power oulput . 10 W
Teater voltage (v umu./lp;:) ‘3 L——‘Q 6.3 v
Operating cnrrent’ i 50 mA
Operating voltage -‘>) &) 930 v
Tnpul power { \_(b A6 w
Frequency piilling (v.saw,or. =1,5) 13 Muo/s
CATITODE J
Taddirectl§ hetifed Vi
v, AN 6.3 v
Ih . 1.2 A
>

NN&uting tithe

< o
Al nnﬂ’&'i(\.nl temperatures above 00 C the eathode must he heated for at
least 2 minudes before e application of h.t. Below Lhis temperature
the heating time must be increased Lo at least 3 minueles,
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RATINGS (ABSOTYTE MAXIMUDM SYSTIEM)

Min, Miax.
Operaling current unmadulated cw)) 20 60 mA
Deak eperating eurrent {modulated eaw.) - nn mA
Mean input powoer - 60 w
T.oad mismateh (Vosavar.) - 1.3
Temperature of anoale bBlnek - 140 “c

ODERATING KOTE

Alimiting resistor of k2 shonld he inserted in =eries with the maanetron.

TND OT TITE PERTORMANCY

The valve is deened 1o have reached end of Tile when it foils to satisfy the
Tollowing: -

R.F. power outpul T 530mA) 6.0 W
Min, Mix.
[recuency
Within the hand 9,215 to 0.405 Gels
Operating voltage (1 50mA) 0,0 to 1,1 RN
MOUNTING PNOSITINN Anvy

PHYSICAT. DATA

Ih legr
Weight of magneiron 1.0 .45
Weioht ol magnelron in carlon 2.2% 1.02

in om
Dimensions of slorage carton BLOXT,23% 7,38 12,7~ 15,0 x 148,

COOTTG

Tl is neeessary o diveet a4 [low of ecoling air hetween the radintor fins in
order to keep the anode block temperature helow the permitied maximum.
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MAGNETRON JP9-01
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OPERATING VOLTAGE, R.F, POWER OUTPUT AND EFFICIENCY
. PLOTTED AGAINST ANODE CURRENT
(A

NOVEMILER 19565 v Page C1



MAGNETRON

]

Note | —4 holes 8132 UNG min depth 5 4 mm.
Note 2-Anode temperature measuring point

hik h

Reference &
plane '8’ l

‘T—'

Cutlet via waveguide WG.5 .
to take belted flange choke
colpling joint- services

type HOBS5-93-083005I

|

Reference
plane’C’

Lead length s H'

Red lead-Heater terminal
Blue iead~ Common heater
cathode terminal

Reference
plane ‘A"

JGH 1]
ANODFE CONNECTION TERMINATED AT TUE RBASE PLATE
DIMENSIONS
Tnches WMillimetres Inches Millimetres
A 2.36 60 max, FoO1.77 45 max,
B 1.25 32 max. 1,220 + 0,079 312
1.96 50 max, U 5,12 £0.,20 130 £ 5
1.73 44 max. Q 0.638 16,2
F 0,631 160,020 13,6 0.5 L 0,610 15.5
I Inch dimensions derived from original millimelre dimensions
(A
M rd
NOVEMBER 1965 ulla Mige 13



MAGNETRON

Unless ctherwise shown data is applicable to all types.

. This data shouid 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  JP%-2.5 9.345 o 9.475 Gejs
J1P9-2.5B 9.190 to  9.320 Gefs
JP3-2.5C 9.520 to  9.580 Gejs
Pulse voltage (luise = 3.04) 3.20 3.80 kv
R.F. pulse power output (l,uise = 3.0A) 25 — vy
Frequency pulling factor
(v.s.w.r. = 1.5) —_ 18 Mc/s
Frequency pushing factor —_ 25 Mcjs per A
frequency temperature ceefficient — 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
1P9-2.5B 0 6 mm
1P9-2.5C 3 9 mm
Tnput capacitance — 9.0 pF
TYPICAL OPERATION
Duty cycle 0.0002
Heater voltage (running) 6.3 N
Pulse duration 0.1 ps
Pulse repetition frequency 2000 pis
Pulse current 30 A
Pulse voltage 34 kY
Pulse input power 10 3%
R.F. pulse cutput power 30 kW
Mean input current 600 uA
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 kVips

()
OCTOBER 1963 E@v/-m Page D1




JP9-2'5 MAGNETRON
JP9-2.5B
JP9-2.5C

CATHODE

Indirectiy heated
Vn 63 v
I, 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

Min. Max
Pulse current 25 35 A
Pulse duration 0.02 1.0 145
Duty cycle - 0.001
Mean input power — 13 W .
Rate of rise of voltage pulse — 60 k¥/us
Load mismatch (v.s.w.r.) —_ 1.5
Temperature of anode block — 120 'C
END OF LIFE PERFORMANCE <-
R.F. pulse power output (Lee = 3.0A) 2.0 kW
Min. Max,
Frequency
Within the band iP%-2.5 9.345 to  9.475 Ge's
1P9-2.58 9.190 1o 9.320 Geis
JP9-2.5C $.520 to  9.580 Ge;s
Pulse voltage {l ... = 3.0A) 32 38 k¥
MOUNTING POSITION Any
PHYSICAL DATA
: f21b 4 oz
Weight of magnetron 11.02 kg
. . [41b 0oz
Weight of magnetran in carten 11.82 kg
. . 75x 75x 11 in
Dimensions of storage carton 190 %190 x 280 mm

OCTOBER 195 mg] Page D1



MAGNETRON jPJ9-2.SB
)

DIMENSIONS

Inches Millimetres
1.181 30 max.
1.625+0.015 41.28 1038
31,463 + 0.001 87.960 1 0.025
0.59 15 max.
1.521 + 0,001 38,633+ 0.025
0.450 + 0.001 11.400 1 0025
0.610 + 0.0 15,500 1+ 0,025

A
B
C
D
E
F
G
H 0.984 25 max.
J 0.200 + 0.001 5100 +0.025
K 0.640 + 0.001 16255+ 0.025
L 01751 0003 4.44 +0.08
™ 1.457 37 max.
P 4,528 115 max.
Q 0,428 + 0.167 12.25 +4.25
R 2717+ 0.156 69 +4
S 0.157 4.0 min.
T 5.3354 0.007 135.50 +0.17
U 0.175 1 0.003 4.445+0.076 dia.
\' 0,170+ 0.001 4.318 + 0.025 dia.
w 8.000 t 0.500 20320 +12.70
X 1.772 45 max.
Y 2.165 55 max, ,
(R
[Muliard]
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2 5 MAGNETRCN
|P9-2.5B

e X S e —
ot A el — A — t—— M ———»
.-—— B— Red lead- heater
P terminal IR
[y Blue lead - common 1T
' ' heater cathode [ =
terminal
U({2holes) -

le D > \F_ H—*‘
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a
Qutlet via waveguide WG18 D
to tuke balted fiange choke
couphinrn jemt-services
type HO85-09-0830053I kh b 5508)

THE ANQDE IS TERMINATED AT THE BASE PLATE
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MAGNETRON ij9_2.5
)
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MAGNETRON
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MAGNETRON

Tohe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS —

MICROWAVE DEVICES,

CHARACTERISTICS

Frequency

Fixed within the hand
Pulse voltape (I pulse ~« 3. 0A)
R, 1. pulse power output (I pulse = 3,0A)
Frequency pulling (v.s.w.r. = 1.5)
Frequency temperature cocfTicient

Distance of v, 5.w, minimum [rom Cice
of mounting plate into valve

Tnpul eapacitance

Frequency pushing

¥JPO-2,50  ++IDPG_2 5F

TYPICAIL OPERATION

R. F. pulse power oulput
Tty tactor

Pulsc duration

Tulse repetition freguency

Heater voltage {running)

Pulse current

Tulse voltage

Pulse inpul power

Rate of rise ol voltage pulse
Mean input current

Mean input power

Mean r.{, output power
Frequency pulling (v.s.w.r. =

1.5)

[Mullard]
N

NOVEMBER 1863

Unless otherwise shown, daia is applicable o both types.

Min Muax,

9.415 to 0.475 (/s
3.2 3.4 kv
2.5 - 354
- 18 Me/s
0,25 Me/s
per C
*3 9 mm
0 A mm
9.0 n¥
2.5 Mc/s
per A
3.0 kW

0. 0002
0.1 ¢S
2000 p.oLs.
6.3 v
3.0 A
3.5 kv
10 kW
50 k¥ /ps
0,6 mA
2.0 W
0.6 w
15 Moe/s
Page D1



CATIODT

Indireetly heated

Vh
Ih

' @
A

oo
@ ow

Heating time, At ambient temperatures abave {JOC the cathode must be
healed for ot least 2 minutes before the application of hot. Bolow this
temperature the heating time must be inereased to at leasl 3 minutes,

ATSOLUTE MAXIMUM RATINGS

Min, Max,

Tulse current 2.5 3.5 A
Pulse duration 0. 02 1.0 ua
Tty Eactor - 0,001

Mueun input power - 13 w
Rate of rise of velfage pulse - 60 kV/us
Load mismateh (v,s.w,r.) - 1.5 o
Temperature of anode hieck - 120 C

END OF LIFE PERFORMANCE

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

T. F. pulse power output (T pulse = 3, (A) 2.0 kw
Min, Max,
Frequeney
Within the band 09.415 to 9.475 Ge/s
Pulse voltage (I pulse = 3.0A) 3.2 to 3.8 KV
MOUNTING POSITION Any
[ ™
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MAGNETRON

PHYSICAL DATA

Weight of magnetron

Weight of magneiron in carton

Dimensions of storage carton

NOVEMBER 1963

JP9-2.5D
JP9-2.5E

1b kg
2,25 1.02
4.0 1,82
in cm
7.5x7.5x 11 1% x 19 x 28
—
[Mullard|
v Page 13



DIMTNSTONS

Inches Millimelres
B 1.62510.015 41,2840, 40
C 3.16310, 004 87,96010,10
E 1.52140, 004 38.633+0.10
G 0.61010, 002 15,50010, 05
K 0.610+0, 004 16.255+0.10
M 1,457 37 max
T 5.335+0. 007 135.50+0,17
w 8. 00010, 500 203,20+12,70
X 1.772 45 max .
Y 2.1585 55 max

M —»
ot § ———f Red lead- heater

m—fé\ terming|

Blue lead - common

' ! heoter cathode
terminal ‘

1§

Outtet via woveguide WG 18 D

1o take boltea flunge choke

coupling joint-services

type 5985-99-083005! o
[ )
Mullard
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MAGNETRON ]P9-2.SD
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MAGNETRON P9_7
et ot e JP9-TA

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 handbcok.

CHARACTERISTICS
Min. Max.
Frequency (measured with the
anode block at 45 C) 1P9-7 9.345 to 9.405 Gels
Fixed within the band IP9-7A 9210 to 9270 Gais
IP9-7B  9.525 to 9.585 Gels
Pulse voltage (I, = 4.5A) 53 57 kY- -
R.F. pulse power cutput
(e = 4.5A) 7.0 kw
Frequency pulling factor
. {v.sow.r. = 1.5) 15 Me;ss
Frequency temperature coefficient -0.25 Mcjs per ' C
Distance of v.s.w. minimum from
face of mounting plate into valve 16.5 22.5 mm<—
Input capacitance 80 pF
CATHODE
Indirectly heated
Vi, 6.3 v
Iy 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 charc on page C2.

TYPICAL OPERATION
Heater voltage (running) 63 A
Pulse duration 1.0 18
Pulse repetition frequency 1000 p/s
Duty cycle 0.0¢1
Pulse current 4.5 A
Pulse voltage 5.5 k¥
R.F. pulse output power 75 kWY« -
Mean input current 4.5 mA
Mean input power 247 W
Mean r.f. output power 7.5 W —
Frequency pulling (v.s.w.r. = 1.5) 14 Meis~ -
Rate of rise of pulse voltage 50 JeV i -

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

fins may be necessary to keep the block temperature below the permitted
maximum.

(C __h
Mullard
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]P9-7 MAGNETRON
)P9-7A
JP9-7B

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Pulse current 3.5 5.5 A
Pulse voltage 5.0 6.0 (3%
Pulse duration 25 us
Duty cycie 0.0025
Mean input power 82.5 W
Rate of rise of voltage pulse 60 kVius
Load mismatch (v.s.w.r.) 1.5
Temperature of anode black 120 C
MCOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron {304 Ilté
. . 57 Ib
Weight of magnetron in carton {2‘5 ke
Dimensions of storage carton 2;3? 2818 :: 357(')5 mQ

DIMENSICNS

inches mm o] 1.0 254 max.
A 4.47 1135 max. N 319 810 max.
B 4103 | 0004  104.2 . 01 P 2.19 55.6 max.
C 0.17 | 0.003 431,008 Q 149 30.2 max
D ¢.175 | 0.003 4.45 ., 008 R 0.25 6.4 max.
E o1 4.8 max. 5 0,125 0.01 318025
F 4.0 102 max, T 325 B26 max.
G 1.93 49 min. u 2.521013 643
H 164 M“.7 max. v 301013 7613
J 1.22 1 0.003 30.95 | 0.08 X 0.400 : £.003 10.16 . 0.08
K 1.22 . 0.004 30.99 | 0.1 Y 0.640- 0.004 16.25 |1 010
L 1.28.; 0.004 3251 101 z 0.900+ 0.003 22,86 | 010

[Mullard ]
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MAGNETRON JP9-7
JP9-7A
JP9-7B

OUTLET VIiA WAVEGUIDE WGIB

TO TAKE BOLTED FLANGE CHCOKE
COUPLING JOINT-SERVICES TYPE 59B5-99-083005!

J' Reference plane A
-0 BT T R
1 T X
U
T l
Minigture
bayonet cap
I
N A
Reference plane B--1=
Y -

J

Reference plane ¢!

- T

:

|
]
s -
N —
[
Lo =
> -0
]
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MAGNETRON
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MAGNETRON jP9-7D

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 v
Pulse duration 0.05 0.1 1.0 us
Pulse repetition frequency 4000 1000 1000 pis
Duty cycle 0.0002 0.0001 0.001
Pulse current 7.0 6.0 5.5 A
Pulse voltage 5.9 57 5.6 kV
Fulse input power 41.3 342 308 kW
R.F. pulse cutput power 10.5 9.5 9.0 kW
Mean input current 1.4 06 55 mA
Mean input power 83 34 H W
Mean r.f. output power 2.1 0.95 9.0 W
Frequency pulling factor (v.s.w.r. = 1.5y 14 14 14 Mc/s
. Rate of rise of pulse voltage 110 110 B0  kVjus

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 s
Duty cycle — 0.002
Mean input power — a3 w
Rate of rise of voltage pulse — 120 kVips
Load mismatch {v.5.w.r.} —_— 1.5
Temperature of anode block — 100 °C

JUNE 1963 s Page DI



jP9"7D MAGNETRON

CATHODE
Indirectly heated

vI1 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
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 Gefs
Pulse voltage (). = 5.5A4) 5.4 59 '3%
R.F. putse output power (I, = 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 inta valve 16.5 225 mm
Input capacitance — a pF
END OF LIFE PERFORMANCE
R.F. pulse output power (lue = 5.5A) 70 kW
Min. Max.
Frequency {measured with anode block at 45 C)
Fixed within the band 3.345 10 9.405Gcels
Pulse veltage (lpuse = 5.5A) 5.4 59 kY

COOLING

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

MOUNTING POSITION _ Any

PHYSICAL DATA

' 3lb 0oz
Weigh

eight of magnetron 1.4 kg

. . S51ib 110z

Weight of magnetron in carton 125 ke

Dimensions of storage carton ‘ 203'152108;?;53'75 mln:

JUNE 1983 \v/ Page D1




MAGNETRON

Q- ey -

e

DIMENSIONS

NAX<CAVMRIOOZITA-=IOTMQOOHT >

Inches
4.453+-0.015
4.103 + 0.004
01701 0.003
0175+ 0.003
01721 0.016

0.25
0.125+0.01
3.25
2.52+0.13
30+01 3
0.400 1 0.003
0.640+ 0,004
0.900 + 0.003

1

JUNE 19463

Millimetres
113.11+0.38
104.24 0.10
432+0.08
4.45 + 0.08
437+ 041
102
49
4126 + 0.41
30.99+0.08
3099+0.10
32514010
25.4
74614 635
556
30.2

6.4

31810.25
826
6413
7643
10.16 + 0.08
16.254 0.10
22.86:+0.10

max.
min.

max.
max.
max.

max.

max.
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JP9-7D

MAGNETRON

OUTLET VIA WAVEGUIDE WGIS
TO TAKE BOLTED FLANGE CHOKE
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MAGNETRON jP9" I 5

Unless otherwise shown data is applicable to both types.

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

TYPICAL OPERATION

Puise duration 0.05 0.1 1.0 1S
Pulse repetition frequency 2500 2000 500 pis
Duty cycle 0.060125 0.0002 0.0005
Pulse current 8.0 7.5 7.0 A
Puise voltage 77 7.6 75 kY
Pulse input power 62 57 53 kW
R.F. pulse output power 2 21 20 kw
*Mean input current 1.2 1.6 35 mA
Mean input power 7.75 11.4 26.5 w
Mean R.F. output power 2.75 42 10.0 W
Heater voltage running 6.3 6.3 6.3 v
. Frequency pulling factor
(v.sow.r. = 1.5) 17 17 17 Mc/s
Rate of rise of pulse voltage 95 90 80 kV /s

*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} 8.0 75 A
Pulse duration 2.5 1S
Duty cycle — 0.0015
Mean input power — 83 W
Rate of rise of voltage pulse — 100 kV /s
Load mismatch (v.s.w.r.) — 1.5
. Temperature of anode block - - 120 °C
)
[Mullard])
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lP9' | 5 MAGNETRON
JP9-15B

CATHODE
Indirectly heated

Vi 63 \
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 Geys
JP9-15B 9.415 to  9.475 Ge/s
Pulse voltage (s = 7.3A) 7.0 82 kV
R.F. pulse power output {l,y1e = 7.5A) 17 —_ kw
Frequency pulling factor
(vsw.r. = 1.5) - 18 Mc/s
Frequency pushing factor — 1.5 Mefs 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 {1 = 7.5A) 15 kW
Frequency Min. Max.
Within the band IP9-15 9.345 to  9.405 Gefs
JP9-15B 9415 to  9.475 Gejs
Pulse voltage (I u1se = 7.5A) 7.0 8.2 kY
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.

MOURNTING POSITION Any

PHYSICAL DATA
Weight of magnetron 3]7b B t?;
Weight of magnetron in carton grl;b 6 :;
Dimensions of storage carton 19;'8;:203'0;:242‘8 min:

JULY 1943 R Pags D2




MAGNETRON jP9" I 5
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JP9-15

MAGNETRON
JP9-15B
B
S N | B
® :
-3 1; I]
X o
iealsl
Inches Millimetres
A 4.468 113.% max.
B 3.465+0.004 88.0+ 0.1
C 1.169 9.7 min
D 0.64010.004 16.25+ 0.10
E 0.400 +0.003 1016+ 0.08
F 0.185 47 max.
G 1.64 41.7 max.
H 1.800 45.7 max,
J 0.610+ 0.004 155+ 04
K 0.900+ 0.004 22.86 +0.10
L 0.170+0.003 432+0.08
M 047540003 445+ 0.08
N 0.138 3s max,
P 3.500 €8.9 max.
Q 1824 71.74 max.
R 3,358 85.3 max.,
) 0.252 6.4 max.
b 1.000 25.4 max.
u 6.5 15 min,
v 2.760 701 max,
X 3.799 96.5 max.
Y 1.57% 40 max.
(M
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MAGNETRON lP9" I 5
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MAGNETRON jP9"' I 5
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MAGNETRON JP9-18

Tobe read in conjunction with
CENERAL OPERATIONAT. RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power outpul 21 21 kW
Duty factor 0.40002 0.0005

. Pulse duration 0.1 1.0 Hs
Pulse repetition frequency 2000 500 pP.p.8.
[{eater voltage (running} §.3 6,3 A%
Pulse current 8.8 8.6 A
Pulse voltage 7.2 .2 kv
Puise input power 62 G2 kw
Rate of rise of voltage pulse a0 90 kv/us
Mean input current 1.8 4.3 maA
Mean input power 13 31 W
Mean r.f. output power 4,2 10.5 W

. Frequency pulling (v.s.w.r.=1.,0) 16 16 MITz

*Includes pre-oscillation current

DECEMBELR 1967 n\v/ JPU-18 Page DI



CHARACTERISTICS

Min. Max .,

Frequency fixed within the band 9,38 9,44 GHz
Pulse voltage (Ipulse:B.GA) 7.0 7.5 kv
RR.TF. pulse power output (Ipulseﬂs.fm) 19 - kW,
Frequency pulling (v.s.w.r,=1,5) - 18 MHz
Frequency temperature coefficient - ~0,25 Mliz

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
Trecuency pushing - 1.5 Mz

per A
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min, Max.
Pulse current 7.0 10, A
Pulse duration - 2.5 us
Duty factor - 0.0018
Mean input power - 83 w
Rate of rise of voltage pulae - 100 kV/us
Load mismatch (v.s.w.r.) - 1.5
CATIIODE
Tndirectly heated

V‘n 6.3 \'
Ih G.,55 A
]h (surge) max. 5.0 A
r, (cold) 1.75 Q

Heating time

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

In many applic:itioné involving short pulse lengiha and high pulse repetition
frequencies the mean current which would be caleulated from the duty
cycle is increased by a pre-oscillatien current.

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

DECEMBER L967 ‘Iglv/m JP9-138 iage D2



MAGNETRON JP9-18

END OF LIFE PERFORMANCE

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

following:
R, T. pulse power output {I =8,6A) 17 kw
pulse
Min, Max,
Frequency within the band 9,38 Lo 9.44 GHz
1 1t =8, 7.0 7.5 kv
Pulse voltage (Tpulse 6A} to
MOUNTING POSITION Any
. PHYSICAL DATA
kg 2
Weight of magnetron 1,7 3.7
Weight of magnetron in carton 2,9 6.4
cm in

Dimensions of storage carton 19,7%x20.4%x 24,8 7.8x3.0x9.8

COOLING

Innormal circumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, a [low of cooling air between the radiator
fing may be necessary to keep the anode block temperature helow the per-
mitted maximum.,

. Temperature
o

Anode block max, 120 C

DECEMBER 1967 \v/; JDY-18 Puge D3
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MAGNETRON

. DIMENSIONS

o I o> I o T v R

£

Millimelres
25,40
32,51 +0.10

4.32+0,08
16.25:0,10
30.991L0,08
22,8G+0.10
30.99£0,08

4,445+ 0,075
41,70

4.80
10,16 £0,08
47,00
™ +5.0

102

1064.2+£0,10

113.5
28,00
78.00
55.00
81,00

3.18+0.25

654+3.0

JP9-18

Ineh dimensions derived from original millimetro dimensions

DECEMBELR 1467

Tnches

1.000 dia. max.
1.280 £0.004
0.170+0,003 dia,
C.640 £0.004
1.220+0,003
0.900 10,004
1.220+0,003
0,175 £0,003 dia.
1.641 miax
¢.189 . max,
0,400 £0,003
1.850 min,
3,.020.12
4.015 miax,
4,10 £ 0.004
1,468 max.
1.10 MHIX,
3.07 max
2,165 ax,
3.307 max
0.,125+0,0098
2,560.12
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MAGNETRON JP9-18
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MAGNETRON

Frequency: ‘X' Band, fixed.
Power Output: 50kW, pulsed.
Construction: Packaged, forced-air cooled.

JP9-50

JP9-50A

This data sheuld be read in conjfunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede

this section of the handbook

CHARACTERISTICS

fFrequency
Fixed within the band JP9-50
1P3-50A
Pulse voltage (i,we = 12A)
R.F. pulse power cutput {l,,.. = 12A)
Frequency pulling factor {(v.s.w.r. = 1.5)

Frequency temperature coefficient
. Input capacitance

CATHODE

Indirectly heated

Vi
Ih
Illi-itu'uz'l max.

ri {(cold)

Min. Max.
9.215 to 9.275 Gles
9.345 to 9.405 Gels
—_ 135 kv
40 — kw
— 15 Mcis
— —0.25 Mc/s per C
_ 9.5 pF
6.3 v
1.0 A
6.0 A
0.8 Q

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

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 s
Pulse repetition frequency 3300 1600 p's
Duty cycle 0.00033 0.001
Pulse current 12 12 A
Pulse voltage 1.7 127 k¥
Pulse input power 152 152 koW
R.F. pulse output power 50 50 kW
Mean input current 4.0 12 mA
Mean input power 50 152 W
Mean r.f. output power 16.5 50 wW
Frequency pulling (v.s.w.r. = 1.5) 12 12 Mc's
Voltage pulse rise time 0.08 0.08 s
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

belew the permitted maximum

[Mullard]
MAY 1961 v
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JP9-50

MAGNETRON
JP9-50A
ABSOLUTE MAXIMUM RATINGS Min. Max.
Pulse current 6.0 15 A
Pulse duration — 2.5 HS
Duty cycle — 0.001
Mean input power — 180 w
Voltage pulse rise time 0.05 0.25 145
Load mismatch (v.s.w.r.) — 1.5
Temperature of anoede block — 100 'C
Pressurisation of waveguide output 5}3 - |l)t(:::l:
-~ . : — M4 ¢
Pressurisation of circular maunting flange _ 3 Iéc:;t
MOUNTING POSITION Any
PHYSICAL DATA
. 37 Ib
Weight of t
eight of magnetron 19; klg
Weight of magnetron i t '
eight of magnetron in carton 453 kg
DIMENSIONS
Inches Millimetres
A 2.50 63.5 max,
B 0.437 + 0.020 11.1¢05
C 0.0850 + 0.0051 216+0413
D 1.42 16 max.
E 1.24 .6
F 0.1929 . 0.0028 4.90+ 0.07 dia.
G 1.187 36.15
H 1.437 . 0.028 365107
J 1.687 42.85
K 2.8740 + 0.0051 73.0+0.13
L 5.373 1365 max,
™M 0.5 127 max,
N 0.063 1.6
O 312 79.3 max,
P 1.34 34 rad.
Q 0.37 9.5
R 274 69.7 max.
S 2.66 67.6 max.
T 1.7500 + 0.0071 44451+ 0.18
] 2.06 52.2 max.
v 1.192 | 0.020 30.3+05
w 0.43 1 min,
X 297 754 max.
Y 0.75 19
Zz 1.563 + 0.020 3197 +05
AA 0.1254 1+ 0.0051 318+ 013
BB 2,984+ 0.063 758116
cc 3248 r 0.028 82.5+0.7
[Mullard]
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MAGNETRON lP9'50
JP9-50A
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MAGNETRON l P9'50

: L JP8-50 | 8508 |
[’ 1 Tt ' " lurpo-50Aal [T i
I - ! .. ! " . [ b
. - [ i .
0 A A I R il ) ‘ .
75H | I }
il »
|5 ot .
5ol | '
o . . e
o . ' L
a . j "
E e T
2 e o
L : ' '
fid R R .
25 e 1 ) :
. , R -—H,‘_i'__;-
. P I
. . [
| |
a I
0 i i
® H 1 b o
A g
s e T R
=X - | 1 3 L ' I .
o i . . . o i . .
g i [ ! b j | | :
‘_3 e . I .o . / . , el
z 11 R / R i
w - . I © e . — J S S N .
32 i / I T
§ 4 i 4 1 . '-‘ Pt b . -t A
e | - ! - r=1r1— Operating range - r| .
] i I N ] L
0 5T [a 5
Anode pulse current{A}
. ANODE PULSE VOLTAGE AND R.F. PULSE OUTPUT POWER PLOTTED
AGAINST ANODE PULSE CURRENT

Mullard
MAY 1961 Page Ci



MAGNETRON

JP9-50
JP9-50A

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER
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MAGNETRON jP9'75
JP9-75B

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 9345 to 9405 Ge/s
JP9-75B 9.415 9.475 Gefs
Pulse voltage {l,u1se = 15A) 14 16 kY
R.F. pulse output power
Frequency pulling factor {(v.s.w.r. = 1.5) 15 Mc/s

(lpurse = 154) 65 — kW

Frequence pushing factor 750 ke/s per A
Frequency temperature coefficient -250 ks per 'C
Distance of v.s.w. minimum from face of <=

mounting piate into valve 16.8 o 17.8 mm
Input capacitance — 12 pF
TYPICAL OPERATION =
Duty cycle 0.0002 0.601 0.001
Heater voltage {running) 10 7.5 7.5 N
Pulse duration 0.1 1.0 5.0 us
Pulse repetition frequency 2000 1000 200 pls
Pulse current 15 15 15 A
Pulse voltage 15 15 15 k¥
Pulse input power 225 225 225 kW
R.F. pulse output power B0 80 80 kY
*Mean input current 3.5 15 15 mA
Mean input power 45 225 225 A
Mean r.f. output power 16 B8O 80 W
Frequency pulling
(vswr = 1.5) 10 10 10 Me/s
Rate of rise of pulse voltage 140 70 60 kV/ps
. *Includes pre-osciliation current
()
[Mullard |
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.lP9'75 MAGNETRON
]P9-758B

CATHOQDE
Indirectly heated
Vi 10 v
I 2,85 A
! Teurge) MAX, 1.5 A
ry, {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,

heater voltage immediately after the application of h.t. in accordance with

For mean input powers greater than 50 watts, it is necessary 1o reduce the
the input power-heater voitage rating chart on page C2. .

ABSOLUTE MAXIMUM RATINGS

Min. Max.

Pulse current T 17 A -
Pulse duration — 5.5 145
Duty cycle - 0.002
Mean input power — 400 w
Rate of rise of voltage pulse

{6, =1as) — 150 k¥ ius

(t“ e Aps) —_ 80 k\lms
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 (e = 15A) 60 kv
Frequency Min Max
1P9.75 53.345 to 9.405 Ge's
Within the band JP9.758 3415 to 9.475 Ge s
Pulse voltage (l,u1<c = 15A} 14 to 16 kv
MOUNTING POSITION Any

.
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MAGNETRON JP9-75

JP9-75B

PRESSURISING

The valve must nothe operated ata pressure lower than 600mm of mercury,
The waveguide ouiput system canbe pressurised upto a pressure of 2370mm
of mercury.

PHYSICAL DATA
b kg
Weight of magnetron 4.7 2,2
Weight of magnetron in earton 13 5.9
in cm

Dimensions of storage carton 13,25 % 12x 9,375 33.7x 30,5 x 23,8

COOLING

It is necessary to direct a flow of cooling air hetween the radiater fins, and
on Ahe cathode and heater seals, noorder Lo keep the temperature below the
permitted maximum,

[Mullard]| Tage D9
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-+ DIMENSIONS

Inches Millimetres

0.157 1.0 min.
I 0.276 7.0 min.
¢ 0.9321 0,014 23,65 1 0.35

0,470 + 0,010 11,95 10,25

0,323 £ 0,008 8.210.2
I 3.150 80 max,
[ 0.787 1 0, 024 20 0.6
H 1.220 1 0, 004 31 +0.1
dJ 1.280 + 0,004 32,5+ 0.1
K 6.197 + 0.118 5.0+ 3.0
1. 1,960 t 0,079 5042,0
M 1.870 % (. 098 47.5 2,5
N 0,787 = 0.079 20042, 0
8] 1.412 29 max,
I 0.626 1 0,021 15,9+ 0,6
Q 1.260 £ 0,039 3241.0
n 3,189 81 max.
5 2,874 73 max.
T 0,630 + 0,079 16 +2,0
X 0,651 14 max,
Y 2.783 + 0,012 70,7+ 0.3
7 5,045 151 max,
AA 2,531 + 0,010 I 64.29 + 0,25
AR 3.622 92 max,
AC 1.069 50 max,
AD 0,281 1 0,005 7.14 £0.12

Inch dimensions derived from original millimetre dimensions.

JTU LY 1964 \v// Page 1+



MAGNETRON JP9-75
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Anode temperature r . AC -l
medasuring points X
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MAGNETRON jP9'75
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MAGNETRON
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MAGNETRON

Tobe read in conjunclion with GENERAL OPERATIONAT, RECOMMENDATIONS -

. MICROWAVE DEVICES.

Unless otherwise shown, data are applicable to both types.

CHARACTERISTICS
Min, Max.
F‘rvquency G
Fied sithin the band Th9-80 0845 to 9405 Gern
Pulse voltage (I pulse = 15A) 14 16 kv
R.F. pulse power output (I pulse = 15A) 70 - KW
Frequeney pulling (v.s.w.v. - 1.5) - 13 Me/s
Frequency temperature coefficient - -0,25 Mcn/s
per C
Posilion of phase of sink from face
of motnting plate towards load - 0.26 to 0.40 Az
Inputl capacnance - 14 pF
Frequency pushing (12A to 15A) - 0.5 Me/s
. ' per A
TYPICAL OPERATION
R. F. pulse power output 80 80 80 kw
Duty factor 0. 0008 0.001 0, 001
Tulse duralion 0.4 1.0 5.0 us
Pulse repetition frequency 2000 1000 200 p. p. 8.
Heater voltage (runming} B.5 7.8 7.8 v
Pulse current 15 15 15 A
Pulse voltage 15 13 15 kV
Pulse input power 295 295 225 kW
Rate of rise of voltapge 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 G4 80 g0 W
Frequency pulling (v.s.w.r. = 1,5) 12 12 12 Mc/s
)
Mullard
OCTOBER 19863 \'v/‘ Tage D1



CATHODE

Indirectly heated

Vh 12,6 v
1h 2.2 A
rh (cold) 0.85 Q
1h {surge) max. 10 A
Minimum waren up time aa 8

Itisnecessaryloreduce the heater voltage immediately after the application
of h.t. in accordance with the Input power - heater voltage ratling chart on
page C2.

ABSOLUTE MAXIMUM RATINGS

Min. Max.

Pulge current 12 15 A
Pulse duration - 5,0 us
Dty factor - 0, 001
Mean input power - 240 W
Rate of risc of voltage pulse

tp 0.4 120 160 kV/ps

tp 1.0p 100 150 KV us

tp 4.5us 70 100 kV/us
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 150 °c
Tewmperature of cathode and heater seals - 175 °c

END OF LIFE PERFORMANCE

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

R.F, pulse power output {I pulae = 15A) i) kw
Min. Max,

Frecquency

s JPO-80 9,345 to 9,405 Gefs

Wikhin the band ;50 g0 9.210 to 9.270 Ge/s

Pulse voltage (I pulse = 15A) 14 to 16 kv

MOUNTING TOSITION Any

PRESSURISING

The valve can he operated in the pressure range 50010 2,050mm of mercury.

QCTOBER 1963 S Page D2



MAGNETRON JP9-80
JP9-80A

PHYSICAL DATA )
1b kg
Weight of magnetron 5,874 2.7
Weight of magnetron in carton 14,625 6.7
in om
7.5%x8,7x10 19,1 x 22,3 x 25.4

Dimensiong of storage carton

COOLING
It is necessary to direct a flow of conling air between the radiztor fins, and
on the cathade and healer seals, in order to keep the Lemperature below the

permitted maximum,

OCTORER 1963 = Page D3




DIMENSIONS

A d o D>

oo n 22

<A S

Tnches

3.437

2.53110, 010
0. 281 £, 005
1,01610, 024

3,622
1,937

2, 7B1+0. 010

1.47430, 004

3. 1584
2,843

1. 40640, 020

.47
1.122

1.352+0, 004

1,831

2, 156+6G, 061

1,126
q
0
0
QO
0.
o
0
0
o

0,610
0,748

L 53910, 006

0, 83110, 008

OCTOBER 1963

Millimetres

87.3

64,2940, 25
7.1440.12
25, 810.6
92

49,2
70.64+0, 25

47.6

150, 8

46,5
37.44+40, 1
80,1

72.2
35,7140.5
12,82

28.5

34.3440,1

46.5

54.75+1.55
28.6

13.2
3.17

19.1
3.95+0,75
4,2940,12
3,240,2
5.1
6.3540,35
13,6810,16
15.5

19
21.1210.16

max
max

min
max

max

min

min

Page I




MAGNETRON JP9-80
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Outlet via wavequide WGIS
to lake boMed flange choke
coupling inter-services type

cathode terminal assembly
v
2830033

* Minimum depth available u
for connector Insertion

hk h
THE ANODFE IS TERMINATED AT TIE BASE PLATE.

CE
[Mullard]
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MAGNETRON jP9'80

£ ciency (e}

Anode pulse voltage (k)

100

R.F pulse putput power (KW)

Do O N A R ]
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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. -

Output power:  180&W, pulsed.
Construction; Packaged, forced-air cooled.

PRELIMINARY DATA
This data should be read in conjunction with GEMNERAL OPERATIONAL

RECOMMENDATICNS - MICROWAVE DEV,CES which pracede
this secticn of the handbzok.

CHARACTERISTICS

Mir. Maux,
Frequency
Fixed within the band 9.325 ro 9425 Ge/s
Puise vol:age (lpunme = 22.5A) 18 23 kY
R.F. pulse output power (l,1.. == 22.5A) 150 — kv
Frequancy pulling factor (v.s.w.r. — 1.5) — 15 Mc;s
Frequency temperature coefficient - ~250  xefs per °C
CATHODE
Indiractly heated
vV, 12.6 Y
by 2.25 A
lhc;uru] max. 7.5 A
Fhtenls: 0.67 N

Heating time. At ambient temperatures above 0°C the cattode must
be heated for at least 3 minutes before the apglication of full h.t. Below
this temperature the hearing time must be increased to at least 4 miputes

It Is necessary to reduce the heater voltage immeaiately after the applica-
tlon of h.t. in accordance with the input powe--beater voltage rating
chart on page C2.

TYPICAL OPERATION

Duty eycle . 0.0004

Heater voltage (running) 8.0 v
Pulse duration 1.0 us
Pulse repetition frequency 400 p's
Pulse current 22035 A
Pulse voltage 20.5 wV
Pulse input power 460 kW
R.F. pulse output power : 180 kv
Mean input current 9.0 mA
Mean input power 184 w
Mean r.f. output power 72 w
Frecuency pulling (v.s.w,r. = 1.5) 13 Mc s
Rate of rise of pulse voltage 100 kVis

COOLING

It is necessary to direct a flow cf cooling air between the raaiator fins,
and on the cathode and heater seals, in order t3 keep the temperzture
peow the permitted maximum,

: Multlard] . '
Page D1
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JP9-180

MAGNETRON
LIMITING VALUES (absolute ratings)
M, Max,
Palse current k] 25 A
Pulse voltage °7 24 k¥
Pulse duration — 2.2 us
Duty cycle — 0.0005
Mean wput power — 250 W
Rate of rise of voltage puise —_ 110 k¥
Load mismatch {v.5.w.r.) — 1.5
Temperature of anoce Elock — 140 "C
Temperature of cathode ano heater seals — 200 C
MOUNTING FOSITION Any

PRESSURISING

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

]

DIMENSIONS

AT ZICrX—INTMQH®E»

|
!
i
.
i
H
i
!

i
i
i
i
v

Inches

3.500
2500+ C.010
0625 C.015
3.000 - C 010
1.500
1750
0907 « 0.025
1.437
J.125
2.87%
2187 - C.015
4125
1,500+ 0.045%
0.125
0281
7.687
1.474+ 0.004
0737

I
Vi .
T

195.3

Miliimetras

88.9
63.5-+ 0.25
159+ 0.4
76.2:1 0.25
81
44,5
2301 0.6
36.5
318
73.0
555~ 04

max

104.8

381 0.4
ERE-
714

37.51 01
18.7

MAY 1060 (1)

max.

Inches Millimetres
0.4985 » 0 0005
1274004

1352 1004 143+01
0676 172
0125 J18
11375 149 max.
1200 105 rin
1 500 381
J 625 159
179210020 455+065
0156+ 0.0N1 39708
0169+ 0.005 430401
03500015 0635404 .

« 0.005 <041
€540 o008 77 .02
3.545 %00 max,
25481 C.062 647116
1122+ C.003 185101
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MAGNETRON jP9- I 80

1

Outlet via woveguide WaI5
to take bolted flange choke
coupling inter - services
type ZB3003

7288

K, n

The anode is terminated at the base plate.

)
_Mullal'd
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MAGNETRON ' | jP?' I 80
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jP9" I 80 : | MAGNETRON
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MAGNETRON P9 25
Frequency: ‘X' band. j - 0

Power output: 250kW puised.
Construction: Packaged, forced-air cooled. Series

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 Gejs
JP9-250A 9.003 to 9.168 Gejs
JP9-250B 8.830 to 8.995 Gejs
1P9-250C 8.865 to 8.995 Ge/s
|P9-250D 8.665 10 8.B30 Gefs
JP9-250€ 8.500 to B.665 Ge/s

Pulse voltage (I ume = 27.5A) 20 23 kv

R.F. pulse power output ([, . = 27.5A) 225 —_ vy

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

Frequency temperature coefficient — -250 kcfs per'C

Position of phase of sink from face of mounting

plate towards load 0.25 to 04 ’g
CATHODE

Indirectly beated
Vi, 13.75 v
hy 3125 A
Iy (surgr) 15 A
Fy (coll) 0.58 ¢)

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 immediacely after the applica-
tion of h.t. in accordance with the inpuc power-heater voltage rating chart

on page C2.
TYPICAL OPERATION
Duty cycle 0.001 0.001 0.001
Heater veltage (Funning) 6.6 7.4 9.3 v
Pulse duration 0.5 2.0 5.0 115
Pulse repetition frequency 2000 500 200 pis
Pulse current 27.5 25 18 A
Pulse voltage 21.5 21.3 207 kv
Pulse input power 590 532 373 vy
R.F. pulse output power 250 225 155 kv
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 30 leV s
COOLING

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

Mullard
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JP9-250

MAGNETRON
.
Series
LIMITING VALUES {absclute ratings)
Min. Max.
Pulse current = 1.2us 15 27.5 A
=: 6.0ps 15 18 A
Pulse voltage 18.5 23 k¥
Pulse duration — 6.0 148
Duty cycle -_— 0.0
Mean input power — 750 W
Rate of rise of voltage pulse 70 160 kVips
Load mismatch (v.s.w.r.) — 1.5
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
fnches

3.874

3.000 + 0.01

0.906 + 0.02

0.250

3.459

2.500 + 0,01

0.512

0.281

2.874

1.830

1.474 1 0.004
3.603

2.680 +0.06

1.653 + 0.02

0.625+ 0,03

142

0.497

1.250

1.000 1 0.04

1.352 1 0.004

<CCHVRDROTZZIrX—IOTMTMQOQO®>

Millimetres

98.4
76.201 0.25
230105
6.35

881
63.50 + 0.25
10.3R

714

73

46.48
37.44+ 010
91.52

68.25 + 1.50
41.99+0.50
15.88 +0.80
28.50

12.62

31.75
254110
34341010

max.

max.

max.

max.

MAY 1960 (1)

HH

1
KK
LL
MM
NI

I
{Mullard

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

of mercury.

10 b
4.5 lg
13 Ity
6.0 kg
7.0« 96x 112 in
178 > 244 2845 mm
Inches Millimetres
1.830+0.01 46.48 1 0.25
1.500 181 max.
0.750 19.05 min.
0.516 131 min.
0.115 3175
4250+ 0.02 6.3510.40
0.16% 1 0.004 43101
|- 0.004 4-0.1
0.539 0008 13.7 01
0.750 19.05
| 0.008 + 0.20
0.830 " 4 504 21.08 010
1.252 31.8
0.125+0.01 34754 0.250
0.125 3.175 min.
0187 475 max,
0.250 6.35
7.687 195.25 max. ‘
4.000 101.6
0.500 12.7
Page D2



JP9-250
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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.
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MAGNETRON jP9-250

Series
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j P9'250 MAGNETRON

Series
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TUNABLE MAGNETRON JPG8-01 JPG8-0IB
Frequency: *X' band, mechanicaily tunable. lPTS_OI IPTB_O l B

Power output: 10W, c.w.
Construction: Packaged, forced-air cocled.

The only difference between the JPGB-01 and the JPT8-01 s in the mechanical
turting arrangement {see oppropriate outline drawingl. The suffix *R' indicates
u frequency variant of *ne hasic type.

PRELIMINARY DATA

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

CHARACTERISTICS

. Frequancy : Min Max.

Tunzble over the range :
te 915 Ges

JPG8-01 JPT8-01 8.6

IPGB-C1B JPTB-01B 8.0 e Bé Gefs
Cperating voitage (| = 50mA) 0.9 1.1 «V
R.F. power cutput (I - 50m A} Lo — A2
Frequency pulling factor 2C Mc’s

Frequency push ng factar — 1.0 Mcs per mA
Frequency remperature coefficient — 500 kc's per €

" CATHODE

. Indirectly heated .
, v, é.
i : L, 1.

v
A

— L

. Heating time. At ambient temperatures above 9 C the cathode must be
heated for at least 2 mirutes before the appiicatior of h.t. Below tnis
temperature the heating time must be increased to at least 3 minutes.

For mean input powers greater than 20 watts i1 is necessary to reduce the
heater voltage immediately afier the application of h.t. in accordance with
the input power-heatar voltage rating cha~t on page €1

TYPICAL OPERATION
|GB-01B  :PGB-01
|AT8-01B  .PT8-01

Frequency 83 8.9 Ge.s

Freater voltage (running) 4.5 4.5 v

Ooerating voltage 10 1.0 kv

Ooerating currem 50 50 mA

: = Insut power 50 50 myY

' R.F. power ocutput 10.6 10.6 wy

. Frequency palling (vsowr = 15 15 15 Mc's
i
Mullard]
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}lp"?g:gll ![T?('I;'g:g:g TUNABLE MAGNETRON

CPERATING MNOTE
The impedance of the h.t. supp‘} shou d be greatar than 5k(). In additioa
7 luniting resistor of 1kt thould be inserted in series with the magnetror
COOLING
It is necessary to direct a flow of cooing air between the radiatar fins in
wrder to keep the temperature below the permitted maximurm.
LIMITING YALUES (absclute ratings)
Operating current

(unmodulated zw.) 1) &0 mA
Peak operating current

(modulazed c.w ) —_ 100 mA
Operating voitage c.85 1.15 kY
Mean input power — 60 w
Load mismatch (v.5.w.r) —_ 1.5
“emperature of arode block - 140 c
MOUNTING POSITION Any

PHYSICAL DATA
r 1th 8 oz

Weight of magngtror - 680 £
Weight of magnetron in carton { 3#% ’ E;

. . 50x70«75 ir
Dimensions of storage carton 117 % 178 « 150 mrr

: Mullard
PECEMBER 1957 (I} Page D2




JPG8-01 JPGS-0IB
JPT8-01 |PT8-0IB

TUNABLE MAGNETRON

DIMENSIONS AND OUTLINE GRAWING OF JPG8-01 AND IPGE-01B

Inches Millimeatres
A 2.56 65 max.
B 1.26 4 0.08 1212
) C 1.97 a0 max.
s ] 51 135 rax.
: - r 69844004 251
' . F 224 57 Max.
. : G 126 32 max,
11 173_0063 44 -2
] 4.24 3.4
K 5 127
L 0.512 13 max.

IMullard )

e :
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JPG8-01 JPGS-0IB
jpT8-01 JPT8-01B

TUNABLE MAGNETRON

N S 1
¥ » QE
2 oo

T,

RN

i
N .\._\t ::;\_-\\“X} i":?"
ol RN S AR

W AT

ez
[ i
” ' L i

T Oulet via WGIG 1o
conaect 1o flaoge
chexe coapling £R3ADOCH

Ned lens - acaler termina)
Ohe tena — ¢nmmaon heater
cathode terminnl

N
_— Sl . i

: ) 3 JIT e ) ;
BT s
e T Z ;; (‘ "Fﬁt—i‘:ﬁ /é—~—:

I J . \-./ |; Nt o ...
"I b r— -

CE Y h& F
ANOGE CONNECTION TERMINATED AT THE BASE PLATE
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JPG8-01 |PG8-0IB
JPT8-01 JPT8-0IB

' TUNABLE MAGNETRON

DIMENSIONS AND OUTLINE DRAWING OF JPT8 01 AMD JPT8-018

- r .,’j_i_"_EIﬂﬂl
: i
i

- I
Ine hes Milhmeatres

A 134 as max.
B 1.97 5€ max.
C 6.51" 13 nax.
D 1.26 11012 3) -3
E 1.26 32 max.
G 256 &5 max.
H 0.6+ 0.007 155+ 0.2
| 2.86 +0.207 22+ 0.2
K 1.24; 0.007 M5r02
L 1.C63 27 max,
M 234 57 max.
N 5 127

Mullard
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iggg:gll il;’gg:g : g fUNAaLE MAGNETRON

Outct vin WG 16 ia
connect ta flonge
choke coupang 2B3ICO03

Red Jeac -heater Lerminal
Blue iead — common heater
cathode termingl 3

Rk h : aly)

LANODE CONNECTION TERMINATED AT THE BASE PLATE
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JPG8-01 JPG8-0IB
JPT8-01 |PT8-0IB

o

TUNABLE MAGNETRON
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TUNABLE MAGNETRON jPGg-O I

Frequency: ' X’ band, mechanically tunable.

Power autput- 10W, c.w.
Construction: Packeged, forced-air cooled. -

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

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

CHARACTERISTICS
Frequency Min. Max.
Tunable over the range 915 to 96 Ge's
Operating voltage (| -= 50mA) 09 o 11 kV
R.F. power output {| = 50mA) 5.0 W

Frequency pushing factor 1.0 Mc's per mA
Frequency temperature coefficient -500  keis per C

I 1t

. Frequency pulling factor {v.s.w.r. = 1.5) 20 Mc.s

CATHODE
Indirectly heated

A 6.3 A
Iy 1.1 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 C3.

. TYPICAL OPERATION

Frequency 5.2 9.4 9.55 Ge's
Heater valtage (running) 4.5 4.5 4.5 v
Operating voltage 920 930 910 v
Operating current 50 50 50 mA
Input power 46 46 46 A2
R.F. power output 10.5 10.5 98 W
Frequency pulling (v.s.w.r.  1.5% 19 16 14 Mcs

OPERATING NOTE

The impedance of the h.t. supply should be greater than 5k(. In addition
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.

FEBRUARY 1940 (1) !\v/ Page D1




jPG9-0 l TUNABLE MAGNETRON
JPT9-01

LYMITING VALUES (absolute ratings)

Min. Max.
Operating ¢urrent {unmodulated c.w.) 20 60 mA
Peak operating current {modulated ¢.w.) — 100 mA
Operating voltage {modulated c.w.) 0.85 115 kv
Mean input power — 60 W
Load mismatch (v.5.w.r.} — 1.5
Temperature of anode block — 140 “C
PHYSICAL DATA
. 11b 8oz
Weight of magnetron 710 <
. . 2lb Boz
Weight of magnetron in carton 116 kg
. . 50.70-75 in.
Dimensions of storage carton 127 . 178 - 190 mm
DIMENSICONS AND OUTLINE DRAWING OF JPT9-01
Inches Millimetres
A 3134 85 max.,
B 1.97 50 max.
C 0.511 13 max.
D 1.26 1 0.12 32:3
E 1.26 32 max.
G 2.56 65 max.
H 0.6 . 0.007 1554 0.2
J 0.86 | 0.007 22 .02
K 1.24 1 0.007 31.5:02
L 1.063 27 max.
M 224 57 max.
N 5 127
()
[Mullard
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TUNABLE MAGNETRON jPG9'o I
JPT9-01

Qutlet via WG I6 to
cohnect to flange
choke couping ZB30003

Red lead— heater terminal
Blue lead — common heater
cathede terrminal

h,k h &16Y)

ANQODE CONNECTION TERMINATED AT THE BASE PLATE
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JPG9-01
jPT9-01

TUNABLE MAGNETRON

DIMENSIONS AND OUTLINE DRAWING OF JPG9-01

sox=en|

Inches
2.56

1.26 + 0.08
1.97

5.32
0.984+0.04
2.24

1.26
1.7310.08
1.24

5

0.512

FR—-IQOTMOOA® >

FEBRUARY 1960 (1} ‘\v/

Millimetres
65
3212
50

135
25+1
57
32
44 + 2
3.4

127
13

max.

max.

max.
max.

max.
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JPG9-01
JPT9-01

TUNABLE MAGNETRON

S A—— -

I\\[%SL

-~ B

T Qutlet via WGI6 to
connect to flange
choke coupling ZB30003

Red leod — heater terminal
Blue lead — common heater

cathode terminat

Een

w b

' b

[e53%} n,k h
ANODE CONNECTION TERMINATED AT THE BASE PLATE

Mullard
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JPG9-0I
JPT9-01

TUNABLE MAGNETRON

Anode "‘“". .| yPGe-01 1L 1 [ToutputTerficiency
voitage ||, i_|. _ JPTO-on [ T [ 1l _-* !_Iuower‘ {5}
o (L [T11 TLT (w3
-t T Vh =45V =+t -
f=9375Mcfs |
41 N
1 -1} ] Anode voitage T
GA0 20 40
960 15 ao
940 10 20
$20 b 10
{__sool] i 1Tr il

“Anade current (ma)

ANODE YOLTAGE, OUTPUT POWER AND EFFICIENCY PLOTTED AGAINST
ANODE CURRENT

Mullard
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jPG9"0 I TUNABLE MAGNETRbN
JPT9-01
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TUNABLE MAGNETRON jPG9-0 I
JPT9-01
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TUNABLE MAGNETRON ]PG9-02

Frequency:* X' Band, mechanically tunable.

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

The anly 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 QOPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES which precede this
section of the handbook.

CHARACTERISTICS
Min,  Max.
Frequency
Tunable over the range 915 to 96 Ge's
Pulse voltage {l,,1« = 120mA) 0.95 1.15 kv
R.F. pulse power output {4 = 120mA) 18 — W
Frequency pulling facter {v.s.w.r. = 1.5) — 20 Mc s
Frequency pushing factor — 1.0 Mcis per mA
Frequency temperature coefficient -— ~500  ke's per C
Input capacitance — 12 pF
CATHODE
Indirectly heated
Vi 6.3 v
Iy 1.1 A
Heating time At amblent 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 2.4 955 Ge's
Heater voltage (running) 6.3 63 6.3 A
Pulse duration 0.5 0.5 0.5 us
Pulse repetition frequency 1000 1000 1000 p's
Ducy cycle 0.0005 0.0005 0.0005

Pulse current 120 120 120 mA
Pulse voltage 1.0 1.0 1.0 kv
Pulse input power 120 120 120 W
R.F. pulse output power 22 25 24 W
Mean input current 60 60 &0 A
Mean input power 60 60 60 mw
Mean r.f. cutput power 11 12.5 12 mW
Frequency puiling (v.s.w.r.  1.5) 19 16 14 Mc s
Rate of rise of pulse veoltage 10 10 10 kVus

E—
[Mulard]
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jPG9-02 TUNABLE MAGNETRON
JPT9-02

LIMITING VALUES (absolute ratings)

Min, Max,
Pufse current 50 120 mA
Pulse voltage 0.9 115 kv
Pulse duration — 5.0 ps
Duty cyele — 0.05
Mean input power — 6.0 wW
Rate of rise of voltage pulse — 12 k¥ us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 140 “C
PHYSICAL DATA
Weight of magnetron 11b 8oz
700 £
Weight of magnetron in carton 21b Boz
115 kg
Dimensions of storage carton 50x7.0x7.5 in.

127 - 178 - 190 mm

DIMENSIONS AND OUTLINE DRAWING OF JPT9-02

Inches Millimetres
A 3.34 a5 max,
B 1.97 50 max.
C 0.511 13 max.
D 1.26 ¢ 0.12 32:3
E 1.26 32 max.
G 2.56 65 max,
H 0.6+ 0.007 15.5:0.2
J 0.86 ' 0.007 22 0.2
K 1.24 . 0.007 31502
L 1.063 27 max.
™ 2.24 57 max.
N 5 127
)
{Mullard]
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TUNABLE MAGNETRON

[

4:-/
7

Al
A

a]

I

..Qutlet via WG 16 to
connect to flange
choke coupling 2830003

Red lead- heater terminal
Blue leacd — common hedater

hk h

cathode terminal
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ANODE CONNECTION TERMINATED AT THE BASE PLATE
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JPG9-02
JPT9-02

TUNABLE MAGNETRON

DIMENSIONS AND OUTLINE DRAWING OF JPG9-02

]
N
R

. -

|

9

Inches Miilimetres
A 2.56 65
B 1.26 + 0.08 n+2
c 1.97 50
D 5.32 135
E 0.984 + 0.040 25+1
F 124 57
G 1.26 32
H 1.73 1+ 0.08 44 + 2
| 1.24 314
K 5 127
L 0.512 13
()

max.

max.

max.

max.

max.

MARCH 1960 (1) Ry
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JPG9-02
JPT9-02

TUNABLE MAGNETRON

Coulet via WGIE to
connect to flange
choke coupling 2830003

Red lead — henter termingl
Blue lead — commaen heater

cathode termingl

[«

b,k h

i

ANODE CONNECTION TERMINATED AT THE BASE PLATE

Mullard
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TUNABLE MAGNETRON jPGq'oz
JPT9-02
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jPG9'02 TUNABLE MAGNETRON
JPT9-02
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MAGNETRON jP35"30

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

TYPICAL OPERATION

. Heater voitage (running} 40 4.0 5.0 v
Pulse duration 0.3 0.1 002 us
Pulse repetition frequency 670 2000 5000 ols
Duty cycle 0.0002 0.0002 0.0001
Pulse current 12.§ 12.5 75 A
Pulse voltage 1.7 1.7 11 kv
Pulse input power 146 146 83 WY
R.F. pulse output power 40 40 30 kwy
*Mean input current 25 2.5 1.55 mA
Mean input power 35 35 20 W
Mean r.f. output power 8.0 8.0 e w
Frequency pulling facror
(vs.w.r. = 1.5) 35 35 35 Mc/s
Rate of rise of pulse voltage 250 250 660 Vs
*includes pre-oscillation current.
ABSOLUTE MAXIMUM RATINGS
Min. Max,
. Pulse current 6.0 16 A
Pulse veltage 12.5 155 kv
Putse duration — 0.4 s
Duty cycle — £.0003
Mean input power — 60 W

*Rate of rise of voltage pulse
{hard valve moduwlator)
pulse duration - 0.05us 200 300 kVius
pufse duration = 0.02s

{at duty cycle = 1.0x10 0 — 600 kVius

Load mismatch (v.s.w.rj — 1.5
Temperature of anode block — 150 “C
Temperature of cathode and heater seals — 150 “C
o . _— 45  Ib/inZ
Pressurisation of waveguide output system _ 9780 tore
o , 8.7 —  Iblin?
Pressurisation of input syscem 450 . torr
*or pulse lengths between 0.05us and 0.02ps rates of rise between
. 300kV/us and 600kV/us can be tolerated, depending on the operating
conditions. Prior reference should be made to Mulfiard Ltd. insuch instances.

Hattara
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JP35"30 MAGNETRON

CATHODE
Indirectly tieated, dispenser type
Vh 50 V
Iy (at 5.0V) 319 A
In (wargey MAX. 80 A
ry, (coid) 0.16 9]

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

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 lergths and high pulse repetition
frequencies the mean current whick would be calculated from the duty
cycle is increased by the pre-oscillarion curreat.

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

CHARACTERISTICS
M, Max,
Frequency
Fixed within the band 34.51 35.21 Ge/s
Pulse voitage (I pulse = 12.5A) it.5 135 k¥
R.F. pulse output powar 30 — kW
{} pulse = 12.54)
Frequency pulling factor {v.s.w.r. = 1.5} — 50 HMoys

40  Mc/s per A

Frequency pushing factor
~1.0 Mc/)s per “C

Freguency temperature coefficient
Position of phase of sink fram face of

I

mounting plare out of valve 0.25 0.4 g
Input capacitance 6.0 pFf
COOLING

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

MOUNTING POSITION Any

PHYSICAL DATA

. .

Weight of magnetron :g JE;

Weight of magnetron in rarton 1%‘;’ 13;:;

. . 7Ox9.6x11.2 in

Dimensions of storage carton 178 < 244 2845  mm
[

Page O
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MAGNETRON jP35'30
®

DIMENSIONS
inches Millimetres
A 3.437 87.3 max.
B 2.531..0.010 64,29 £0.25
C 3.622 92 max.
8} 1.937 49.2 max.
E 2,781 1.0.010 70.64 . 0.25
F 0.217 1 0.039 5511.0
G 0.189 4.8 max.
H 1.874 47.6 min.
. I 5933 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 a1 max.
Q 2.842 722 max,
R 1.402 ..0.039 356 .10
S 1.968 50 max.
T 0.650 | 0.059 165115
U 0.433 ih max.
v 0.9C6 23 max.
AA 0169 , 0.006 4304045
. BR 0.236 : 0.004 6.0- 0.1
el 0.524 © 0,008 13.3 . 0.2
DD 0.665 : 0.008 169 0.2
EE 0.807 20.5 max.
FF 0.022 . 0.018 0.55 | 0.45
GG 0.492 125 min.
HH 0.5 15 min.
1 0.079 2.0 min.
KK 0.591 ; 0.008 150 : 0.2
(™
[Mullard]
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j P35"'30 MAGNETRON
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jP35'30 MAGNETRON
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TUNABLE MAGNETRON  |pG8.01 JPGS-01B
o output: 12w et netie 1pT@L0L JPT8-01B

Construction; Packaged, forced-air cooled.

The only difference between the JAGB-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 OFERATIONAL
RECOMMENDATIONS — MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede

this section of the handbook.

. CHARACTERISTICS

Frequency Min.
Tunable over the range

IPG8-01  JPTB-M 8.6

IPG8-01B IPT8-01B 8.0

Operating voltage (| = 50mA}
R.F. power output (I = 50mA)
Frequency pulling factor
Frequency pushing factor
Frequency temperature coefficient

O
FITSS

CATHODE

Indirectly heated
Vh

. IH

to
to

Max.

915
8.6
11
20
1.0
0.5

6.3
1.2

Gefs

Gefs

kv

W

Mcis

Mcfs per mA
Mcjs per °C

v
A -

Heating time. At amblent 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 1.

TYPICAL OPERATION

JPGE-01B 1PGB-01
IPT8-01B PT8-01
Frequency 83 8.9 Gefs
Heater voltage (running) 4.5 4.5 v
Operating voltage 0.96 0.96 k¥ -
Qperating 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
Mul'l*(”d'] Page D1
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}:?88:3: ljl;gg:g :g TUNABLE MAGNETRON

OPERATING NOTE

A limiting resistor of Tk{? 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 permicted 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 btock — 140 °C
MOUNTING POSITION Any
MECHANICAL CHARACTERISTICS <
Min. Max.
Number of turns to cover the tuning range 4 8 .
Tuning torque
JPG8-01, JPG8-01B 16 oz in
JPT8-01, iPT8-018 32 oz in
Tuning backlash 5 Mcs

There is na limit to the number of tuning sweeps which may be carried
out within the stated frequency range.

The IPG8B-01 and JPG8-01B are intended for motor tuning.

PHYSICAL DATA
Weight of magnetion {6 1lb 8oz

21b Boz
1.13 kg

I} 50:70.75 in
127 - 178..190 mm

Weight of magnetron in carton

Dimensions of storage carton

Mullard ]

APRIL 1961 _\‘_) Page D2




TUNABLE MAGNETRON

JPG8-01 |PG8-01B
JPT8-01 |PT8-0IB

OUTLINE DRAWING OF JPGB-01 AND JPGS-01B
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}:?88:3: 1;?3:8:3 TUNABLE MAGNETRON

DIMENSIONS OF JPGB-01 AND JPGS-01B <«
Inches Millimetres
A 2.56 65 max.
B 1.26 32 max.
C 1.97 50 max.
D 2.39 86 max.
E 0.965 4 0.040 245+ 1.0
F 2.24 57 max,
G 1.223:+0.075 3My2
H 5124 0.20 13045
J 2.4634+0.071 62.5+20
K 2.384.010 605+25
L 0.098 + 0.039 25+1.0
M 0.374.1:0.020 95105
N 0.247 4 0.001 6.275 +0.025
DIMENSIONS OF IPT8-01 AND JIPT8-01B <
fnches Millimetres
A 2.56 65 max.
B 1.26 32 max.
C 1.97 50 max.
D 2.39 86 max.
E 0.965+ 0.040 245+1.0
£ 2.24 57 max.
G 1.2234+0.075 3142
H 512+ 0.20 13015

APRIL 1942 \v/ Pags D4



TUNABLE MAGNETRON JPG8-01 JPGB-01B
JPT8-01 JPT8-0IB

OUTLINE DRAWING OF JPT8-01 AND JPT3-01B
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JPGS-01 |PG8-01B
JPT8-01 |PT8-0IB

TUNABLE MAGNETRON
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JPG8-01 JPG8-01B
JPT8-01 |PT8-01B

TUNABLE MAGNETRON
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MAGNETRON jPGa-o I E
PRELIMINARY DATA ]PG?'O I 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
Mechanically tunable over the range
JPGB-01E 849 two B76 Gels
JPG%-018 9.04 o 951 Gejs
Operating volrage (I = 60mA} 910 1090 A
R.F. power output {| - 60mA) 11 — \ad
R.F. power output {I = 30mA) 50 — W
Electronic tuning rate
{over current range 30mA-90mA) 0.25 1.5 Mc/s per mA
Electronic tuning
{over current range 30mA-SCmA) 25 _ Mc/s
Frequency temperature coefficient —_ -1.0 Mc's per C
Input capacitance — 12 pF
I CATHODE indirectly heated
Vi 63 v
1y 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 Midband

Heater voltage . 6.3 A4

Mean operating current . 60 mA

Operating voltage 1.05 KV

Mean input power 63 W

Mean R.F. power cutput 18 w
. Electronic tuning (over current range 30mA to 90mA} - 32 Mcis

FEBRUARY 1963 Page DI



IPGB'OI E MAGNETRON

JPG9-01B

ABSOLUTE MAXIMUM RATINGS

Min. Max.
Mean operating current 30 60
Modulated current excursion 30 95
Mean input power — b6
Load mismatch (v.s.w.r) — 1.2
Temperature of anode block — 140

MECHANICAL CHARACTERISTICS

Tuning torque 16
Tuning backlash 5.0

mA
mA

oz in
Mcis

The valve may be used with a pressurised system. At 30lb/in? the leakage

rate will not exceed 0.00041b:hr.

MOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron 733 lb 10 OE
21b 10
Weight of magnetron in carton 119 E;
Dimensions of storage carton 12;‘0§ 17;'0 : 195‘5 m:':
DIMENSIONS
Inches Millimetres
A 2.56 65 max.
B 1.26 32 max,
C 197 50 max
D 2.39 26 max
E 0.531+0.020 135+05
F 1.77 45 max.
G 1.220 4 0.07% 31+ 2.0
J D+ 0079 0r2.0
K 2.382+0.098 60.5+2.5
L 1,555+ 0,020 39.5+05
M 0.374+ 0.020 95+0.5
N 0.247 + 0 001 %.2754:0,025
Q 0.640 16 26
R 0610 15.49
EMulldrd
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MAGNETRON ]PGB'O I E
JPG9-01B
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MAGNETRON lPGB"Ol E
JPG9-01B
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MAGNETRON
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JPG9-01B
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MAGNETRON ]PG8-OZB
PRELIMINARY DATA jPGq'OZB

Unless otherwise shown data is applicable to both types

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

CHARACTERISTICS
Frequency : Min. Max.
Tunable over the range JPGB-028 8.51 to 9.00 Gefs
PG9-028 900t 9.48 Gejs
Pulse voltage (luise = 150mA) 096 1.15 kY
R.F. pulse power output {lpue = 150mA} 25 — w
Frequency pulling (v.s.w.r. = 1.5 25 Mc/s

Frequency pushing factor {I,,15c = 150mA)

0.2 Mcfs per mA
Frequency temperature coefficient

-1.0 Mc/s per °C

P

input capacitance 12 oF
CATHODE
Indirectly heated
' 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 mid band
Heater voltage {running) 6.3 Y
Pulse duration 05 ns
Pulse repetition frequency 1000 B/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 A
Mean input power 79 mw
Mean r.f. output power 15 mw
Frequency pulling (v.s.w.r. = 1.5) 18 Mefs
. Rate of rise of pulse voltage 5.0 k¥ us
N
[Mullard|
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JPG8-02B

MAGNETRON
JPG9-02B
ABSOLUTE MAXIMUM RATINGS
Min Max
Pulse current 110 160 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.5.w.r) — 1.5
Temperature of anode block —_ 140 °C
MECHANICAIL CHARACTERISTICS
Min. Max.
Tuning torque n oz in
Tuning backlash 5.0 Mc/s

There i 7o limit 1o the number of tuning sweeps which may be carvied
out within the stated frequency range.

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

MOUNTING POSITION

Any
PHYSICAL DATA
Weight of magnetron 73:)|b 100;
Weight of magnetron In carton %I.‘b,, 10:;
Dimensions of storage carton 113'0: ”;'0: 193'5 m:::
DIMENSIONS
inches Millimetres
A 2.56 65 max.
B 1.26 n max.
C 1.97 50 max.
D 1319 86 max.
E 0.964 1+ 0.012 24.5+03
F 2.24 57 max.
G 1.240 + 0.059 M5+15
[Mutlard]
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MAGNETRON j PGB-OZB
JPG9-02B

Ancde 1ernperature
measur gy point

.—— [
- ———

Reference
plane "B

Quthet vin waveguide WO 'F
tu toke choke coupling
Jaint-sarvices type

5O0% 00 - OBICCOI ——

Terminals for heater
and cathode Reference

commen heater- i ithude prane ©
terminal marked K

Reference
plane A

i
L
b &

ANODE CONNECTION TERMINATED AT THE BASE PLATE

(.
Mullard
JANUARY 1943 S Page DI



MAGNETRON ]PGB-OZB
JPG9-02B
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TUNABLE MAGNETRON lPG9"0 I

Frequency: ‘X' band, mechanically tunable.

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

The only difference between the JPG?-01 and the IPT$-01 is in the mechanical
tuning arrangement (see appropriate outline drowing}

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 915 to 9.6 Ge's
Operating voltage {I = 50mA) 09 to 11 kV
R.F. power output {| = 50mA) 5.0 — W
Frequency pulling factor {v.s.w.r. = 1.5) — 20 Mcis
Frequency pushing factor —_ 1.0 Mc/s per mA
Frequency temperature coefficient — -0.5 Mcs per C
CATHODE
Indirectly heated
Vh 63 \'
I 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.
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 veltage rating chart on page C3.

TYPICAL OPERATION

Frequency 9.2 9.4 9.55 Gcfs
Heater voltage (running) 4.5 4.5 45 A
Operating voltage 920 930 930 '
Qperating current 50 50 S0 mA
Input power 46 46 46 W
R.F. power output 10.5 10.5 9.8 Ao
Frequency pulling {vsw.r. = 1.5) 19 16 14 Mc's

OPERATING NOTE
A limiting resistor of 1k02 should be inserted in series with the magnetran.

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 beiow the
permitted maximum.

Mullard
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lP69'0| TUNABLE MAGNETRON
JPT9-01

ABSOLUTE MAXIMUM RATINGS

Min, Max.
Operating current
(unmodulated c.w.) 20 60 mA
Peak operating current
{medulated c.w.) — 100 mA
Operating voltage
(modulated c.w.) 0.85 115 k¥
Mean input power — 60 W
Load mismatch (v.s.w.r.) — 1.5
Temperature of ancde block -— 140 °C
MECHANICAL CHARACTERISTICS Mi
in. Max
Number of turns to cover the tuning range 4 8
Tuning torque
JPG3-01 — 16 oz in
1PT9-01 — 32 ozin
Tuning backlash — 5 Mcjs

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

The IPG-01 is intended for motor tuning.

PHYSICAL DATA

CAFa . , f 11b Boz
Weight of magnetron : 'i680 "
Weight of magnetron in cartan { 12.:% 8 E;
Cimensions of storage carton 12;'3 1><7g.31x9(')/.5 mir':
DIMENSIONS OF JPT9-01 <
Inches Millimetres

A 2.56 65 max.

B 1.26 32 Miax,

C 1.97 50 max,

D 2.39 86 max.

E 0.965 + 0.040 24.511.0

F 2.24 57 max.

G 1.223+0.075 3t+2

H 512 +0.20 130+ 5

X
[Mullard]
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TUNABLE MAGNETRON lPGq-o I
JPT9-01

OUTLINE DRAWING OF JPT9-01
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ANODE CONNECTION TERMINATED AT THE BASE PLATE
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jPG9'0| TUNABLE MAGNETRON
JPT9-01

DIMENSIONS OF JPG9?-01 <
Inches Millimetres
A 2.56 45
B 1.26 32
C 1.97 50
D 2.39 86
E 0.965+ 0.040 245+ 1.0
F 224 57
G 1.223 +0.075 3142
H 5121020 13045
J 2.463+ 0.0 62.5+2.0
K 2.38+0.10 60.5+25
L 0.098+0.039 2.541.0
M 0.374+0.020 9.54+0.5
N 0.247 1-0.001 6.275+0.025
A
[Mullard]
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TUNABLE MAGNETRON lPG9-0 I
- JPT9-01I

OUTLINE DRAWING OF JPG9-01
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[Mullard]
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) TUNABLE MAGNETRON IPG9-0 I
JPT9-01
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TUNABLE MAGNETRON

JPG9-01
JPT9-01

96 foess)

ANODE VOLTAGE. R.F. OUTPUT POWER AND FREQUENCY PULLING
PLOTTED AGAINST FREQUENCY
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TUNABLE MAGNETRON lPGq'oz

frequency: ‘X’ band, mechanicolly tunable.

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

The only difference between the JPG9-02 and the JPT#-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 Gels
Pulse voltage (| e = 120mA) 0.95 1.15 kv
. R.F. pulse power output (I, se = 120mA) 18 — wW
Frequency pulling factor (v.s.w.r. = 1.5) — 20 Mc/s
Frequency pushing factor (|, = 140mA) —_ 0.2 Mc/s per mA« -
Frequency temperature coefficient — 0.5 Mcis per "C
Input capacitance — 12 pF
CATHODE
Indirectly heated
' 6.3 v
lll 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 9.2 9.4 9.55 Gcfs
Heater voltage (running) 63 63 6.3 v
Pulse duration 0.5 0.5 0.5 s
Pulse repetition frequency 1000 1000 1000 pls
Duty cycle 0.0005 0.0005 0.0005
Pulse current 120 120 120 mA
Pulse veoltage 0.97 1.0 1.0 kY- -
Pulse input power 120 120 120 W
R.F. pulse output power 22 25 24 W
Mean input current 60 &0 60 1A
Mean input power 60 60 60 mwy
Mean r.f, output power 11 12.5 12 mwW
Frequency pulling (vs.w.r.  1.5) 19 16 14 Mc/s
. Rate of rise of pulse voltage 5.0 5.0 50 kVips- -
T
[Mullard |
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jPG9-02 TUNABLE MAGNETRON
JPT9-02

ABSOLUTE MAXIMUM RATINGS Min. Max.
Pulse current 50 150 mA- -
Pulse voltage 0.9 115 kv
Pulse duration — 5.0 1S
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  JPGS-02 — 16 oz in
JPT9-02 — 31 ozin
Tuning backlash — 5.0 Mcs

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

11b 8oz
680 g

21b 8oz

113 kg ‘
S 50x7.0x75 in
U N7-178-19% mm

Weight of magnetron
Weight of magnetron in carton

Dimensions of storage carton

DIMENSIONS OF JPT9-02 < -

Inches Millimetres
A 2.56 65 max.
B 1.26 n max.
C 1.97 50 max.
D 2.39 86 max.
E 0.965+ 0.040 24.511.0
F 2.24 57 max,
G 1.223 1 0.075 31 2
H 512 1+ 0.20 130 &5

(A
[Mullard |
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TUNABLE MAGNETRON jPGg-Oz
JPT9-02

OUTLINE DRAWING OF JPT9-02
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ANODE CONNECTION TERMINATED AT THE BASE PLATE

(AR
Mullard
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jPG9-02 TUNABLE MAGNETRON
JPT9-02

DIMENSIONS OF IPG?-G2 <
lnches Millimetres
A 2.56 65 max.
B 1.26 32 max.
c 1.97 50 max.
D 2.39 86 max.
E 0.965 - 0.040 24.5+1.0
F 2.4 57 max.
G 1.2234-0.075 N2
H 512+0.20 130+5
J 2.463+0.0M1 625112
K 2,381 0.10 60.5+2.5
L 0.098+0.039 2.5+1.0
M 0.374 1 0.020 95+05
N 0.247 1. 0.001 6.2751+0.025
v
[Mullard]
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TUNABLE MAGNETRON jPG9'02
|PT9-02

OUTLINE DRAWING OF JPG9-02
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[Mullard ]
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TUNABLE MAGNETRON l PG9'02
JPT9-02
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TUNABLE MAGNETRON

JPG9-02
JPT9-02
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MAGNETRON jPG9-02C

PRELIMINARY DATA

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

. This data should be read in conjunction with GENERAL CPERATIONAL

and RADAR AND COMMUNICATION MAGNETRONS which precede

this section of the handbook.

CHARACTERISTICS
Min.
Frequency
Tunable over the range 9.15
Pulse voltage (I, = 140mA) 0.95
R.F. pulse power cutput
(Lo = 140mA) 18
Frequency pulling factor (v.s.w.r. = 1.5) —
Frequency pushing factor (I = 140mA) —
Frequency temperature coefficient —

Input capacitance —
Peak rf. leakage power —

CATHODE

Indirectly heated
Vh
I

1o

Max.

9.58 Geis
115 k¥
— W
20 Mc/s

0.2 Mc's per mA
-1.0 Mcjs per 'C

12 pF
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.

FEBRUARY 194}
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JPG9-02C

MAGNETRON

TYPICAL OPERATION

f 9.4 Gels

Heater voltage 6.3 v

Pulse duration 0.5 25

Pulse repetition frequency 1000 p's

oty cycle 0.0005

Pulse current 140 mA

Pulse voltage 1.02 k¥

Pulse input power 143 wW

R.F, pulse output power 25 W

Mean input current 70 A

Mean input power Al mwW

Mean r.f. output power 12.5 mw

Frequency pulling {(v.sw.r. = 1.5} 16 Mc's

Rate of rise of pulse voltage 5.0 Vs
ABSOLUTE MAXIMUM RATINGS

Min. Max

Pulse current 100 150 mA

Pulse duration — 5.0 s

Duty cycle — 0.05

Mean input power e 60 W

Rate of rise of voltage pulse — 6.0 RV ius

Load mismatch {v.s,w.r.} — 1.5

Temperature of anade block — 140 °C
MECHANICAL CHARACTERISTICS

Min. Max.
Number of turns of drive shaft
to cover the tuning range 10 20
Tuning torque —_ 16 or in
Tuning backlash — 5.0 Mec's

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

out within the stated frequency range.

MOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron ”; ib 10 0;
Weight of magnetron in cartan 3 :t"; 10 E;
Dimensions of storage carton {12;-0: 17;-0: 19;.5 mir:
[Mullard]
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MAGNETRON jPG 9-02c

- —_ c -~ [w R -
DOrive shaft

Anpde temperature
mensuring pont

Reterepcg
plane €
e e

Qutput vin waveguide WS IH to
LIke CACKE COupnng
Jourt servien type
A80%-9% OR30007

Heference plane A
S | T/

Red lead—nenter teriminal
Blug tend —conman heater-
cothoade terrnat
ry n

. "~

ANODE CONNECTION TERMINATED AT THE BASE PLATE

DIMENSIONS
Inches Millimetres
A 2.56 65 max.
B 1.26 32 max
C 551+ 016 104 + 4.0
D 2.39 B6 max
£ 0.96+0.04 245110
F 2.24 57 max
G 1.2201 0.079 31120
H 512 020 13¢ 5.0
J 2.201 0.04 51 1.0
K 2382+ 0.098 60525
L 2.283+ 0.079 g1 2.0
M 0.374+ 0.02 9.54+05
N 0.247 + 0.001 6.2751-0.025
P 0.315 8.0 max

[Mullaid
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JPG9-02C

MAGNETRON
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MAGNETRON JPT9-01K

To Lie read I con i.ll].)(’ll(m. with
CENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 15 W
Duty factor n.i1
Pulse duration 45 us
Pulse repetition frequency 2500 D.p.S.
THeater voltage (running) 6.3 v
Pulse current 100 mA
Pulse voltage 1.0 kV
Pulse {nput power 100 w
Rate of rise of voltage pulse 5.0 kV/us
Mean r.f. output power 1,659 W
Frequency pulling (v.s.w.r.=1.5) 16 Miiz
Swept over the range 9.32 to 9,50 GHz
CATHODE
Indirectly heated
\,r;h 6.3 v
Ih 1.2 A

0

Heating time. Al ambient lemperatures ahove 0 C the eathode must he
heated for at least 2 minutes hefore the application of h.t. Ttelow this
temperature the heating time must he increased to al least 3 minutes.

MARCH 1968 N JPT9-01K T’age 111



CHARACTERISTICH

Frequency tunable over the range

Pulae voltage (I =100mA)
pulse

R, I, pulse g 1 =100
pu power output (pulse mA)

Frequency pulling (v.s8.w.r.=

1.5

Frequency temperature coefficient

Input capacilance

F .
requency pushing ﬂpulﬂ

=100mA)
€

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulge duration

Duty factor

Mean input power

Rate of rise of voltage pulse
Load mismaich (v.8.w.r.}

Temperature of anode hlock

MECHANICAL CHARACTERISTICS

Movement of push rod
to cover tuning range

Min.
9.32
0.9

12

Min.
60

Min.

a.127
0.005

Typ. Max,
- $.50 GHz
- 1.1 kv
- - w
- 20 MHz
- -0.5 Mliz
per degC
- 12 pF
0.3 - MHz
per A

Max.
140 mA
50 us

0 25
60 w
10 kV/us

1.5
120 OC

Max.

¢.254 mm
0.01 in

The tuning mechanism is designed for cam operation and may require
6.30kg (141b) thrust for operation.

There la no limit to the number of tuning sweeps which may be carried out
within the stated (requency range,

MOUNTING POSITION

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimenslons of siorage carton

MARCH 1968

kg
0.74
1.19

mm

Any

1h
1.63
2.63

In

127 x 178 X 180 5.0x7.0% 7.5

JPTI9-01K Page D2




MAGNETRON JPT9-01K

OUTLINE DRAWING

m*1s carfm - BOMAN —a]

min. 23
r mmj

23

‘Mg
412104 %
32
777777 — 30
Reference
plane &
e 7 . PR
3205 ; T " 4hocies 4BA
min, depth 40
Reterence Output via waveguide WG 16
Anode temperature pigne T o

Measuring point.

Reference

plane A"

Leod length 150 min
Hedater = Red eod.

Heater cathode =Blut lead.

71475 38
Recess depth, 4-76 dia
(018 8") spherical end

Al dimgnsions in mm,
Conversion table owerieaf hyk h
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DIMENSION CONVERSION TABLE

Millimetres
2.3
+
7.14 —00.38
13.5 0.5
12 3.0
a2 1.0
32
35
41.2 10,1
45
50
ik
79 0.5
111 £1.5
150

MARCH 1968

Inches
0.000

+0
- 0.015

02581
0.531 + 0.019
1.259t0.118
1.259 £ 0.039
1.259

1.377

1.622 1 0.003
1771

1.968

2,637
3.110+0.019
4

.370 £ 0.059

min

min

JPTY-01K Page D4




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

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

This data should be read in conjunction with GENERAL OPERATIONAL
INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede

RECOMMENDATIONS - MICROWAVE DEVICES:

this section of the handbook.

CHARACTERISTICS Min.

Frequency: Tunable over the range 8.

Pulse voltage (1,1 14A) 13

R.F. pulse power output {14 14A) 50

Frequency pulling factor {v.s.w.r. - 1.5) -

Frequency temperature coefficient —

. Input capacitance —
CATHODE

Indirectly heated

Vi,
Iy

Max,
5 to 9.6 Ge's
15.5 leY
— %%
18 Mcs
0.25 Mcs per C
6.0 pF
63 v
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 he reduced immediately
after the application of h.t. in accordance with the input-power heater-

voltage rating chart on page C4.

. TYPICAL CPERATION

Frequency 90 5.0 9.0 Gce's
Heater veltage (running) 48 0 0 \4
Pulse duration 01 1.0 34 5
Pulse repetition frequency 3333 1000 324 p's
Duty cycle 000033  0.00% 0.c0M
Pulse current 14 14 14 A
Pulse voltage 13.5 13.5 135 kv
Pulse input power 150 190 190 (3%%
R.F. pulse output power 40 60 60 kW
Mean input current 47 14 154 mA
Mean input power 63 190 210 W
Mean 1. output power 20 60 65 W
. Frequency pulling {v.s.w.r. =+ 1.5) 10 10 10 Me s
Mullard
MAY 1962 Page I



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 pulf

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 temperaturc below the

permitted maximum,

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse voltage

Pulse duration

Duty cycle

Mean input power

Voltage pulse rise time
0.1us < 1), = 1.0:us

T, = 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 te cover

the tuning range
Tuning torque

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Dimeansions of storage carton

Min. Maox
— 155 A
— 16.0 [18%
—_ 3.6 us

— 0.0012

— 230 W
— 0.08 us
— 0.12 s

— 1.5
50 150 C
. 43 b in®
1 2200 torr
o1 — b in”
7 550 — torr

Any

Min. Max.,

— 110
10 40 oz'in
{ 48 b
22 kg
/139 Ib
163 kg
125+ 13. 13 in

1318 - 330~ 330 mm

MAY 1962 s

Page D2




MAGNETRON

1508 max
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j PT9"60 MAGNETRON

93 Zmnx

44155018

1 -G

Four magnetic
shunts

I’. —_

Centre line of
wWilveguide opering

Cutlet to wavequide
wWGIS

— L 'Clindicales that the adjacent

G671 (313 Jack 1% Lthe cornmon cathode
e connection,

e

B25407

flanana pin jack —/

4-354 015 dia
Length=1)

KLY

All dimensions i mm

Mullard
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MAGNETRON j PT9"60

5608
At Ly
o6T YO0
+ |
;ow 4 Vo
] <
- ) 15°
S
e
75 - 2
lp i
2y |
Flange coupling
Magnetron cutput Flange coupling
- ’
waveguide / Magnetren output

/ wavegude

All dimenisicns inomm

]
MAY 1962 I_M_l_l_f_ls_\l‘QJ

Page DS



MAGNETRON jPT9'60
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jPT9"60 MAGNETRON
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MAGNETRON jl' 1 7=9OV
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MAGNETRON YJI1010

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

OPERATING CONDITIONS

R.F. pulse power

output 200 200 225 225 kw
Dty faclor 0.00026 0,0007 0,001 0.001

Pulse duration 0,13 0,34 0,8 1.0 Hs
Pulse repetition

frequency 2000 20890 1670 1000 n.p.A.
Neater voltage

{running) 9.7 3.0 U] 1] v
Tulse current 24 24 27.9 27,5 A
Tulse voltage 21 21 21.5 21.5 kv
Pulse input power 500 500 590 590 W

Itate of rise of

voltage pulse 200 200 © 200 204 kV/us
Mean input current G.2 15.8 27.5 27.5 mA
Mean input power 130 350 590 500 W
Mean r.{, output
power 52 140 225 225 W
Frequency pulling
v.s.w.r,=1.5 11 11 10 10 MHz
(R
Mullard
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CHARACTERISTICS

Min, Max,
Frequency. Tunable over the range 8.5 to 9.6 GHz
Pulse vollage ﬂpulso =27.54) 20 23 kv
R.F. pulse power outpul Upulse =27.54) 200 - kW
Frequency pulling (v.g.w.r, =1.5) - 13.5 MHz
Tnput capacilance 9.0 13 pF
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min. Max,
Pulse current 15 30 A
Tulse duration - 2,75 U
Duty faclor - 0, 0011
Menan input power - 830 w
Rate of rise of vollage pulse (tpﬁl. 58y 0 225 kV/us
(tp> 1.5u8) 70 200 kV/us
Load mismatch {v.s.w.r.) - 1,8
CATHODE
Indirectly healed
Vh 13,75+10% V
Ih 3.1 £0,2 A
1’h {surgelmuix. 12 A
rh (cold) 0.53 1
Minimum warm up time 2.5 min

Heatingtime. At ambient temperatures above OOC the cathode must be heated
for at lcast 2, 5 minules befare the application of h.,t, Below this temperature
the heating time must be increased to at least 4 minutes,
For mecan input powers greater than D watis, it is necessary to reduce the
heater voltage immediately after the applieation of h.i. in accordance wilh
the input power - heater vollage rating chart on page C1,

DECEMBER 1367 S YJ1010 Page D2




MAGNETRON y“0|0

MOUNTING TOSITION Any

PRESSURISING

See eperating notes

PHYSICAT, DATA

Weight of magnetron 5.0kg 13lh
COQOLING
Temperatures
Anode block max., 150 o
. Cathode and heater seals max, 165 °a

An adequate alr 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
caoled to keep its temperature helow 165°C.

OPERATING NOTES

Input pressurization min. 0.82kg/em? (11. 61b/in2) absolule,

Output pressurization max. 2. 2kg/om2 (451b/in2) absolute

The output assembly musi always be pressurized, When the magnetron is
notworking into a matched load, the pressure on the window must be higher
than 1.0kg/cm? (14.21h/1n2) absolule,

TUNING MRCHANISM
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 gettings areindi-
cated on the wall of the hmer hox.

Axial stress on the tuner mechanism ghould be avoided, The tuner shaft
should thercfore 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 heyond the stated frequency limits must not be attempted. The
gtarting torque required to operate the tuner ghaft 1s max, }.5kgcm
(0.108ft Ib). The tuner drive should be capable of supplying 2.3kg cm

(0.166ft th).

DECEMDBFER 1967 R vJ1010 Page N3



OUTLINE DRAWING OF YJ1010
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MAGNETRON

. DIMENSIONS

nomEdOR P

]

; HMEgdcR SO IE g o

o
aw

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
47.44 £ 0,10
12,062
46,48
34.34 £ 0.10
28.50
13.11
3.96
+0,20
21,08 .12
+0.12
13,72 0,20
6.35 £ 0.38
4,29 £ 0,12
3.17+£0.25
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
2.875
1.500

4.312 20,004

0.188 +.0,001
1,250 + 0,062
4.000
2,687 £ 0.062
5,500
3.406
1.666 + 0,047
3.800
3,300
0.312 + 0,062
0.625 + 0,031

1.830
1,474 + 7,004
0.497
1,830
1.352 + 0,004
1.122
0.518
0,156
+0.008
-0.005
+0.005
-0.008
0.250 £ 0,015
0,169 4+ 0,005
0.125 +0.010
0.750

0.830

0.540

YJI010

max,
max.

dia.,
max.

max,
max.

max.

max.
max,

max.
max.

min,
max.

min,

Millimetre dimensions derived from original inch dimensions

DECEMDBER 1967
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MAGNETRON Y]IOIO

P (W)

400

300

200

160

IIFATER VOLTAGE PLOTTED AGAINST INPUT POWER
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MAGNETRON Y1021

Tu he read in conjunclion with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICTS

OTERATING CONDITIONS

R. 1", pulse power output 25 30 30 kw
. Duty factor 0.0001 0.0002 0.0002

Pulse duration 0.04 0.1 0.3 s

Pulse repetition

froquency 2500 2000 670 pulse/s

Heater voltage

(running) 4.0 3.8 3.8

Pulse current 10.56 12.5 12.5 A

Pulse vollage 12.5 12.5 12.5 kv

Pulse inpul power 131 156 156 KW

Rate of rise of

vollage pulse 300 250 250 kV/us

Mean input eurrent 1.6 2.5 2.5 mA
. Mean input power 20 31.3 31,3 w

Mean r.f. output power 2.5 6.0 6.0 w

Frequeney pulling

(v.s.w.r.—1.9) 49 40 40 MHz

CATHODE

Tndirectly heatoed

Vh 3.8tod.4 v

i =4, LTtod, 1 .

]h {at Vh 1.0V) 2.7 to A
Ih (surge} max. 8.0 A
rh {cold) min. 0.16 94
lh-k min. 180 5
For mean input powers greater than 22 watts, it is necessary to reduce the

heater voltage immediately after application of h.i.in accordance with the
inpul power-heiter voltage rating chart on page 3,
[Mullard]
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CHARACTERISTICS

Min, Max.
Frequency (fixed within the band} 32,7 33.4 GHz
t. =12.5/
Pulge voltage (Ipulﬁe L2.5A) 11,5 13.5 KV
R. T, pulse power output (Ipulse =12,.5A) 27.5 - kW
Frequency pulling {v.s.w.r.=1,5) - 50 MHz
Frequency temperature coefficient - 1.0 MIz/degC
Digtance of v.s.w. minimum from face
of mounting plate into valve 0.58 3.15 mim
Frequency pushing - 4,0 MHz/A
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min, Max.
Pulse current 6.0 16 A
I'ulge duration - 0,5 us
Tuty {actor - 0.0003
Mean input power - B0 W
Rate of rise of voltage pulge <0.1us 200 400 kV/us
Rate of rise of voltage pulse =0, Lus - 300 kV/us
Load mismatch (v.s.w.T.) - 1.5
MOUNTING POSITION Any

PRESSURISING

To provent arcing the pressure must exceed 450 torr.

PHYSICAL DATA

kg 1
Weight of magneiron 1.9 4,2
Weight of magnetren in carten 5.8 12.8

mm in
Dimensions of storage carton 178 x 244 x 285 7.0x9.6x11,2

COOLING

For normal operating conditions no additional 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 fine) 150 N
0
Cathode and heater geals max. 150
ACCESSORY
Cathode connector 55356

APRIL 1969 S YJ1021 Page 2



Yji1021

MAGNETRON
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YJ1021 Page 3
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MPEAN INPUT CURRENT x 12 500 x DUTY FACTOI
Mullard

HEATER VOLTAGE PLOTTED AGAINST MEAN INPUT POWER

MEAN INPUT POWER
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Reference plane A

OQutiet vig waveguide WG22 to

take flange choke coupling

Inter —Services type

5985-99-083-0Q16

with ring nut type

5985-99-083-0020

and seal (rubber) type

5985-99-0R3 - 0021.

. Locating ring type
5085-99-083-0017

. and piain flange type

5985 -99-083-0019

torm an integral part of the
magnetron

. %ntrgode
4 holes, 6mm ool
metric thread

-~ N — -] —

Heater
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MAGNETRON

DIMENSIONS

3=

=R

1
JJ
KK

Millimetres

87.
G4.

92

19,
70,
5.
4,
17.

97
53
23

83

T2,
35.

50

16.

11
23

13,
16,

3
29+0,25

2

64 £0,25
5 +1.0
8

G

.7

6 =1.,0

5 +1.5

L30£0.15
L0 £0,1
3 £0.2
9 £0.2
.5

.55+0,45
.0

0 0.2

o o o

[=I =T~ T I = - — )

Inches

437
5310,

781 +0,

. 189
842
402 £0,
.968
L6500,
433
L5048

L1690,
L2360,
.524 £ 0,

L6650,

B9l 10,

YJ1021

010

010

L0390

039

059

006
004
onsd
008

.018

008

Inch dimensions derived from original millimetre dimensicens,

APRIL 1963

Mullard

max.

max.

max,

max,

max,

max.

max.

min.
min,

min,

YJ10z1
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MAGNETRON

Y|1030

Tobe read in conjunction with GENERAT, OPERATIONAL RECOMMENDATIONS -

. MICROWAVE DEVICES.

CIIARACTERISTICS
Min. Max.
Frequency
Tunable over the range 5.4 5.9 Ge/a
Pulse voltage (I pulse = 0.8 A) 1. 00 1.3b6 KV
R. F, pulse power output (I pulse = 0,8 A) 70 - W
Frequency pulling {v.s.w.r, =1,5) - 12 Me/s
Frequeney temperature coefficient - -0,1 Mco/s
per C
Frequency modulation under vibration
of 12g (50-2000c/8) - 2.0 Me/s
Input eapacitance - 6.0 plF
Frequency pushing - 15 Me/s
. per A
TYPICAL OPERATION
i, F. pulse power output 160 W
Duty factor 0,002
Pulse duration 1.0 us
Pulse repetition frequency 2000 p.p. 5.
Heater voltage (running) 5.0 v
Pulse current 0,8 A
Pulse voltage 1,2 kV
Pulse input power 044 W
Rate of rise ol voltage pulse 6.0 kV/us
Mean input current 1.6 mA
Mean input power 1.9 W
. Mean v.{, output power 320 mWw
Frequency pulling {v.s.w.r. = 1,5) 10 Mc/s
A
Mullard
NOVEMBER 1964 N Paye 141



CATHODI

Indirectly heated

Vh
Th

Heating time, At ambient temperatures above 0 % the cathode must he
heated for at least 0.3 minutes before the application of h.t.

ABSOLUTE MAXIMUM RATINGS

Min Max,

TPulse current 0.6 1.0 A

Pulse duration - 3.0 ua

Tty factor - 0. 002

Mean input power - 2.5 W

Rate of rise of voltapge pulse - 8.0 kV/na

Load mismatch (v.os.w.r.) . - 1.5 o

Temperature of anode block - 100 C
MOUNTING POSITION Any

NOVEMBER 1964 \v/ Tage D2



MAGNETRON

YJ1030

PHYSICAL DATA

jis} kg

Weight of magnetron 0.45 n2

Weight of magnelren in carton 9.0 4,1

. in cm
Dimensions of storage carton 12,5 x 11,56 x 11,0 318 x 202 x 279

COOLING
In normal circumstances natural cooling is adequate but where the ambient

temperature is ahnormally high, or where convection cooling is resiricted,

provision for conduction cooling may be made by a clamp, of non-magnetic
material, around the body,

OUTPUT CONNECTION

. Qutput via 502 T.N.C, Male Connector

NOVEMBER 1964 ‘\v/ Page [X3



DIMENSIONS

G

H

Inches

4,006 % 0,069

1.270+ 0,010

1.348 £ 0,010

1.742 £ 0,030

1,545 £ 0,030

(=2

L7090, 008

0.640

0.876+0.010

0.502 * 0,010

=

L1774 0,004

0.2985 £ 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

Millimetres

101.95 £ 1.75

32,25 + 0,25

34,25 £ 0,25

44,25 £ 0,73

39,25+ 0,75

18,0+ 0,2

16, 25 max,

22,25+ 0,25

12,756 £ 0,25

4,5+ 0.1

7.5+0.5

10,00+ 0,25

4,25 £ 0,25

27,0

203 min,

4,875 4 0,025

26,0 + 0.4

1,95 £ 0,55

Inch dimensions derived from original millimelre dimensions.

NOVEMBER 1064 R Page D4



MAGNETRON

Y}1030

Output via 50N

, '/‘TN.C. male ¢onnector

3 fixing holes

tapped 6{/32 UNC,
depth-5

equlspaceg on P.CD-T

Tuner locking screw

View In direction
of arrow Z

£ BA hex. socket
set screw

" Plune'Y'

- Anode temperature
measuring point

. Red lead: Heater termina}

u .o —""" Black lead: Common heater-cathode terminal

NOVEMBER 1964

3 tining heles
tapped 6/32 UNC.
depth=S
eguispaced on
RC.O=T

h,K h

Tuning screw

2957
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Y}1030

MAGNETRON

1 I i

L
0-6

(ad1) 28030 asind apou

L

1T

1.0

-9

-8

Anode pulse curre|

o7

nt (&)

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

Page C1
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[Mullard]|
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MAGNETRON Yj | 040

TENTATIVE DATA

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

CHARACTEIRISTICS
Min, Mux,
Frequency
Fixed within the band 9.345 9,405 Gefs
Pulse veltage (T =5.75A) 5.0 6,3 kv
pulse
R. F. pulse power outpul ﬂpul:—i[\ =8,7HA) 12.5 - kw
Frequency pulling (v,s.w.r, = 1,2) - 15 Me/a
Frequency temperature coefficient - ~0,23 Mc/s
per deg C
Input capacitance - 8.0 pt
TYPICAL OPERATION
R, F, pulse power output 11 kw
Duty factor 0,001
Pulse duration R s
Pulse repetition (requency 0o P. 8,
Heater voltage (running) .3 v
Pulse current 5,75 A
Pulse voltage .1 kv
Pulse input power 35 kW
Rate of rise of vollage pulse 70 LV /s
Mean input current h, 75 mA
Maoan inpul power H.06 W
Mean R, I, outpul pawer 2,24 W
Frequency pulling (v, s.w,r, = 1.2} 12 Me/a
M
Mullard
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CATIIODE

Indirectly heated

Vh 6.3 v
Ih 0,5t0o 0,6 A
f, 400 c/a

Heating time, At ambient temperatures above 0°C the cathode must be
heated for at least 1.5 minules before the application of h.t. Below this
temperature the heating time must be increased to at least 2,0 minutes.

ATSOLUTE MAXTMUM RATINGS

Min, Max,
Pulse current 5.0 6,5 A
Pulse duration - 2.5 us
Duly factor 0. 0015
Mean input power 60 w
Rate of rige of valtage pulse BD kV/us
Load mismatch (v.s,w,r.} 1.2
Temperature of anode hlack 120 ¢

END OF LIFE PERFORMANCE

The vatve is deemed to have reached end of life when it falls to patisfy the
following -

oy = W
R.F, pulse powey oulput apulse 5.75A) 10 k
Min, Max,
Fregueney
Within the band 9,845 9,405 Ge/s
d age =3.7 5,9 6.5 kv
Tulse voltage apulsc 5A)
MOUNTING POSITION Any
AR
Mullard Puge D2
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MAGNETRON Y] |040

PRESSURISING

The valve is filted with fying leads and (he ondput wavepulde 1s sealed with
a vacuum tight window Lo allow operational high altitude without pressurising,

Operation to 60000 Tt can he achieved,
The outpul window must not be preasurised,

PHYSICAL DATA
1h ke

Weight of magnetron 3.15 1.7

COOLING

In normal circumslanees natural cooling is adeguate but where the ambient
temperature is abnormally high, or convection cooling i8 restricted,
artilicial cooling may he necessary to keep the block temperature helow the
permitted maximum,

R
Mullard
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4EE —————— N e [w8%3]

DIMENSIONS
Inches Millimetres
N 3.19 51
P 2.19 55.0
Q 1.19 30,2
L)) 6.0 152

Tneh dimensions derived from original millimetre dimensions,

execept dimenaion "ETY,

max,

max,

min,

—
P

APRIL 365

Page D




MAGNETRON

QUTLET VIA WAVEGUIDE WGIE
TO TAKE BOLTED FLANGE CHOKE
COUPLING‘ JOINT-SERVICES TYPE 5985-99-083005

T T S —T -
AA o T
| S o
BB DDL . U
T d R
> |
CC_I L — e

]

L el

-M—b [e37a]]

APRIT. 1965

Y1040

DIMENSIONS
Inches Millimetires
A 4,47 113.5
B 4,10+0, 004 104.2490,10
C 0,17 £0.003 4,324 0,08
D ¢.175+ 0,003 4,450, 08
I 0.19 4,8 max.,
r 4,0 102 max.
¢ 1.9 9 min
)i 1.64 41,7 max.
J 1, 2194 0. 003 30.99%0,08
K 1,219+ 0. 004 30.99+10.10
1. 1,260+ 0,004 32.51%0,10
M 1.00 25,4 nax,
I 0.25 .4 max.
5 0.125+£0,010 3.18+ 0,25
T 3.23 82,6 max.,
u 2,4+0,12 G1£3,0
v 3.040,12 76£3,0
X 0,457+0,003 10,16+ 0,08
Y 0,640+ 0, 004 16,25+ 0,10
Z 0,910+ 0,004 22,68+£0,10
AA 0,040,12 22:3,0
nn 1.8+0.20 46+5,0
cc 0.4 10 max,
Do 0. 36 0.5 MAax,
Tnch dimensions derived from
original millimelre dimensions
Page D5



MAGNETRON Y}1050

"To be read in co.njl.mcfi(:'n with
GENFRAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R, F. pulse power output 22 kW
Duty factor 0.0004

Tulse duration 0.5 us
TPulse repetition [requency 800 N.p.8.
Healer voltage (running) 6.3 v
Tulse current ' 7.5 A
Tulse voltage 7.5 kv
TPulse input power 56,25 kW
Rate of rise of voltage pulse 60 kV/us
Mean input current 3.0 mA
Mean input power 22.5 W
Mean r.f. output power 8.5 W
Frequency pulling (v.s.w,r.=1.2) 12 MHz

CATHODE
Indivectly heated

Vh 6.3 v
Ih 550 mA
Frequency of heafer supply 400 Ho.

o

Heating time. At ambient temperjtures above 0°C the eathode must be
heated [oy at least 45 seconds hefore the application of hot. Below this tem-
perature the heating time must be increased Lo at Teast 1.0 minute.

AUGUST 1967 v’ YJI1050 Page 11l



CHARACTERISTICS

Min. Max.
Frequency fixed within the hand 9.21 to 9.27 GHz
rulse voltage (Ipulse =T.3A) 7.0 7.7 kv
R.T. pulse power output apulse =T7.5A) 20 - kW
Frequency pulling (v.s.w.r,=1.2) - 15 Millz
Frequency temperature coefficient - -0,25 MHz
per degC
Frequency pushing - 1.5 Mz
per A
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min, Max.
Pulse current G.0 9.0 A
Pulse duration - 1.0 Hs
Duty factor - .0015
Mean input power - 85 w
Tuite of rise of vollage pulse - 100 kV/us
Load mismatch fv, 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=7.5A) 16 KW
Min. Max.
Frequency fixed within the band 9.21 to 9.27 G«
Pulse voltage (1 =T.5A) 7.0 to 7.9 kv
pulse
MOUNTING POSITION Any
PRESSURISING

To mect the reduced atmospheric pressure during high allitude eperation
the outpub waveguide is sealed with a vacuum tight window, Operation up
to 600004t is offered provided a choke coupling is used bul on no uccount
is pressurisation of the oulput window permitted. A protective cover for
Lthe window is suppliod.

ALIGUST LTO67 \v/ YJ1050 Page D2



MAGNETRON Y]J1050

PHYSICAL DATA

Weight of magnetron 1.2 ki

Weight of magnetron in carton 2.3 kg

Dimensions of storapge carton 19,7x20,3x24.8 cm
COOTING

Tnnormal eircumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, or convection cooling is restricted, arti-
fical eonling may be necessary lo keep the block temperature below the
permitted maximum,

. Temperature

Anoda hlock max., 120 oC

ALGUST 1967 E@ YJIob0 Page D3



OUTLINE DRAWING OF YJ1050

i

? Holes
4.445:0075 4 Holes
din . 4 32+00B dia a
i j Reference plane 'C'
f B [ - g._._L.
L M7 | @ i 3099 U
184 ‘ | 2008 .
b o e el
kh h
L, 54 2rmin — e L—4B
M Cathode = Yellow Iead
93 — " Heatar =Green izad
1042+ 0" Reference plang 'B'
————— 1135max —————-+]

Anade temperature
measuring point

—t_ .
i * R
- l - 7L - .- T
‘ b | 1152
e ue : J
. - 3022
3175 Referance plone ‘A’ 85max max
10128, 78mgx
Qutiet vig wavequide WG16
10 toke bolted flange choke
coupling to DEF SPEC 5352
Joint Services type %985-39-083-0051
All dimensicns in mrn [B5A51)
] 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 £G,08 1.220+£0,003
a8 3,86 30, 22 1,189 max.
84 . 3.30 max, 25.4 1,000
78 3,07 11.5 0.452 max.
5.75£2,20 2,588x0,088 . 4,8 0,189
56,1 £0,7 2,209+ 0,027 : 4.445+ 0,075 0,175+ 0,003 dina.
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
v
Mullard
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MAGNETRON YJ1050
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Anode pulse currqnf (A)

anode puise voltage (kW)

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

[Mullard]
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MAGNETRON YJ I 060
. PRIELIMINARY DATA

Tohe readinconjunctionwith GENERATL OPFE R:\T‘ION.AI. RECOMMENDATIONS -
. MICROWAVE DFVICES,

CHARACTERISTICS

Min, Max.
Frequency
Fixed within the band 9.345 9.4056 Gels
Pulse voltage (I pulse 7.5 A) 6.4 7.4 KV
1. F. pulse power outputl {1 pulse = 7.5 Ay 18 - kw
Frequency pulling {(v.s.w.r, = 1.5) - 15 Me /s
Frequency temperature coelficient - -0,25 Me/s
per nC
Input capacitance - 8.0 pT
TYPICAL OPFERATION
R. F. pulse power output 20 2n kw
Duty facter 0, 0007 0,001
Pulse duration 1.4 2.0 s
Pulae repetition frequency 400 400 PPl 8.
Heater voltage (running) 5. 4.6 v
Pulse current 7.6 7.0 A
Pulse voltage 7.2 7.2 kv
Pulse input power 54 n4 kW
Rate of rise of voltage pulse 50 60 kV/ps
Maean input current 5,3 7.5 mA
Mean input power a8 HE! w
Mean r.f. outpul power 14 20 w
Fregquency pulling (v.s.w.r. = 1.5) 14 14 Me/s
Y
Mullard
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CATHODE

Indirectly heated

Vh 6.3
Th 0.55

>

. . . o

Heating time, At ambient temperalures above 0 C the eathade must be
heated for at least 2 minutes before the application of h.oi. Delow this
temperature the heating time must be increased to at least 3 minutes.

Far mean input powers greater than 25 watts, it is necessary lo reduce

the heater voliage immediately after the application of h.t. in accordance
wilh the input power-heater voltage rating chart on page CIL.

ABSOLUTE MAXIMUM RATINGS

Min Max.
Pulse current 5.0 8.0 A
Pulse duration - 2.5 s
Duty factor - 0.002
Mean input power - R0 w
Rate of rise of voltage pulse - 60 kv /ua
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 120 Cc

MOUNTING POSITION Any

PRESSURISING

The valve is fitted with flylng leads and the output waveguide 18 sealed with
a vacuum tight window teallow operation at high altitucle without pressurising,
Operation to 60,000 fi can be achieved,

Mullard
SEPTEMRIER 1963 S Page D2




MAGNETRON YJ I 060

PHYSICAL DATA

1h kg
Weight of magnetron 3, 2% 1.5
Weight of magnetron in carton 5.5 2.5
in mm
. Dimensions of storage carton 7.7 X B, 0x 0.75 107 x 203 x 248

COOLING

Innormal clreumstances natural ceoling is adeguate, bul where the ambient
temperature is abnormally high, or eonveetion cooling is restricted artificinl
cooling maybe necessary to keep the bloek temperature helow the permitted
maximum

1)a
SEPTEMBER 1963 Hm Dage D3




DIMENSIONS

=

N o= X o 3w

AA

ccC
DD

Enches

Millimetres

Inch dimensiang are derived from the original millimetre dimengions

SEPTEMBER 1963

4.47 113.5 max
4,103%0, 004 104,220,
0,17 10, 001 4,321 0 08
0.175 10,003 4.45 0. 08
0,19 4.8 max
4,0 102 max
1.93 49 min
1,64 41.7 max
1,224 0.003  30.99% 0,08
1,225 0,060 R0.ontol
Lzsto.on4 32.51% 0.1
1.0 25.4 max,
0.125!1 0.0t 3.18 10 25
3. 26 R2.6 max
2.52+40.1138 64 13
3,040,118 76 13
0.400+0,003  10.15 * 0, 08
0.640+0,004 16,251 0,10
0.900+0, 004 22,86 1 010
0,8810,118 22ty
1,840,197 r3ts
0.39 10 max
0,38 9.5 max

)
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MAGNETRON YJ I 060

OUTLET VIA WAVEGUIDE WwWGI&
TO TAKE BOLTED FLANGE CHOKE
COUPLING JOINT-SERVICES TYPF 5G685-99-083C05

) Reference plane A
-
PP ts
A A
g t ——
[ DD-{
T i
ccj

Reference ptane B

Reference plone 'C’

7860

m Mo

ANODE CONNECTION TERMTNATED AT THED BASE PLATLE

()
SEPTEMBER 1663 g Page 19




+—EE S t———— N ]

l4— Qi - —— P

[

COMMON I[EATE,R’('ATHC}DE LEAD IDENTIFIFD DY A SILEEVE

DIMENSIONS
Tnches Millimetres
N 3.10 81 max
2,10 55,6 max
1.19 30,2 max
KE G, 0 152

Inch dimensions arve derived from the original millimelre dimensions

A
Mullard
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YJ1060

MAGNETRON

HEATER VOLTAGE PLOTTED AGAINST INPUT POWER

nge 1

T
Mullard
S

1963
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MAGNETRON Yl|07|

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

CHARACTERISTICS
Min. Mux.
. Frequencey lixed within the hand 9.38 9,44 Ge/s
Tulse voltage apulso = 0.0A)Y 5.5 5.9 kV
R.F. pulse power outpul (T =6.0A) 9.0 - kW
pulse
Frequency pulling (v.s,w.r, = 1.5) - 15 Me/s
Frorquency temperature cocfficient - -N.,25 Me/s

per degC

Distance of v,8.w, minimum [rom face

of maeunting plade inlo valve 16.5 22.5 mm
Fredquency pushing - 2.0 Mc/s
per A

FPEBRUARY 18966 v tage DI



OPERATING CONDITIONS

Min. Max.

R, F. pulse power outjul 10.5 10.5 kW
Duly fuctor 0.0001 0.0005

Pulse duralion 0.1 0.5 i}
Pulse repetilion [requency 1000 1000 n.p.s.
Heater vollage (running} i.3 6.3 v
Putse current 6.0 6.0 A
Tulse voltage 5.7 5.7 kv
Pulse inpul power 34.8 3.8 KW
Rile of rise of voliage pulse 1160 100 kV/us
Mesen input crrrent 0,65* 3.0 mA
Mean inpul power 3.48 17.4 w
Mean r.d, output power 1.1 5.5 w
Frequency pulling (vos.w.r. = 1.5) i 14 Me/s

+This ineludes pre-oseiilafion enrrent.
CATHODE
Indirectly healed

Vh 6.3 v
]h 0.556 A

Tealing time

Al ambient temperatures above a%¢ the calhode must be heated for ot
least 2 minules before the application of hot., Helow this temperature
the heating Lime must be inercased o @ least 3 minulas,

For mean inpul powers greater than 25 walls, it is necessary to raduce
the hoator voltage immediately alter the application of k.t. in accordance
with the input power-heater voltage rating chart on page €2,

RATINGS (ABBOLUTE MAXIMUM 8YSTEM)

Min. Mux.
Pulse current 1.5 7.0 A
Pulse duration - 1.0 Hs
Duty fuctor - 0.002
Maean input power - 85 W
Rate of rise ol voltage pulse - 120 kV/us
Toad mismaleh (vos.w.r.) - 1.5
Temperature of anode Mock - 120 OC

FEBRUARY 1963 \v/ Pape 102



MAGNETRON Yj |07|

END OF LIFE PERFORMANCE

The valve is deemed Lo have reached ond of Tife when it fails to satisfy the
followings

R.F. pulse power output a[)l.ﬂﬂl’! = 0.04) 7.0 KW
Min, Mex,
Trequency fixed within the hand 9.38 to 9,44 Ce/s
Pulse vellage ﬂplﬂ.ﬁr‘ =0, DAY 5.5 lo 6,0 kv
MOUNTING POSITION Any
PHYSICAL DATA
b kg
Weight of magnetiron 3.0 1.4
Weight of mameiron o eartun 5.7 2,5
in ¢
Dimengions of storage carton 7.15 8,0 %%,75 a0 % 21 % 25

COOLING

I wormal cireumstances natural cooling is adegquale, hut whenthe ambient
temperature is abnormally high a flow of cooling air betweon Lhe cooling
fins may he necessary Lo keep the anode block temperatire helow the por-
mitlod masdmuin,

FERRUARY LUG4 A Page 13



Note1

kh h

Cathode - Yellow |lead 3 holas

4445
10075 dia

Heater - Gregn Igad

Dirgction of
air blast

Copper cooling

Note 3

- 1134404 ———

All dmensions in mm

NOTTRS

- Refarence plang 'B'

fa--4 371041
Ralarenca plang'C’
i

T

3101

4

[;’_j__o_ G
\ 4 holgs

4315
:0-075dia

s

Anade temperature
mgasuring point

7463
1635

1. The protector sleeve shallbe wilhin 50 of a normal to reference plane C.

2. A eylinder 0.33in (8.38mm) diameter centred in the holes shown shall

clenr the side of the magnet.

3. The outlet via

I"EBRUARY 1966

the waveguide W16 is to take a bolted flange choke
coupling, Joint Services type BORS5-99-0830051.
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YJ1071

MAGNETRON

B55i6
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&0

PULSE OUTPUT POWR AND

R.T.
EFFICIENCY PLTOTTED AGAINST ARKODE PULSE CURRENT

50
Anode pulse current (A)

4-0

ANODE PUISE VOLTAGE,

FEBRUARY 1966



T PIOTTED AGAINST INPUT POWER
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Y}1071

MAGNETRON
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MAGNETRON

MICROWAVE DEVICES,

Unless olherwise shown data is applicable to bholh types,
CHARACTERISTICS
Min,
Frequency YJL090 0.0
Tunahle over the range  YJL001 5.5
Pulse voltage (I pulse = 0,9 A) 1.025
R. ¥, pulse power output {I pulse = 0,9 4) 30

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

Frequeney temperature Cnt\fficiento
over Lhe range T anode 60 to 100°C

Frequency modulation under
vibration of 12g (50-2000¢/8)

Inpul eapacitance

Frequency pushing (I puise = 0,9 A)

TENTATIVE DATA

Y]1090
Y}1091

To bereadinconjunction with GENERAT, OPERATIONAL RECOMMENDATIONS-

Max.
9,5 Ge/s
9.0 Gels
1. 350 kv
- W
3.0 Mc/s
0,1 Mo/s
per C
3.0 Me/s
L pF
25 ke/s

por mmA

. [YPICAL OPERATION at {=9,25G¢/s (YI1090) and [ = 8,75Ce/s {Y.J1091)

R.F. pulse power output
Duty factor

Pulse duration

Pulse repetition freguency

Heater vollage (running)
Tulse current
Pulse vollage
Pulse input power
Rate of rise of vollage pulse
Mean inpul current
Meazn input power
Mean r.f, output power
. Frequeney puiling (v, s.w,r, = 1,5)

Frequency pushing

OCTOBER 1964 lv

50 W

0, D02
1.0 us
2000 pP.p.s.
5,0 v
0,9 A
1.18 kv
1,06 kW
&0 LV/ps
1.8 mA
2,12 W
100 mw
1.9 Ma/s
10 ke/s
per mA

Page D1



CATIIODE
Indirectly heated
Vh 5.0 AY
Th 0.5 A
Heuling time. AL ambient temperatures above 0 the cathode must be

heated [or at least 0,5 minute before the application of h.t,

ABSOLUTE MAXIMUM RATINGS

Min. Max,
Tulse current ‘ 0.7 1.1 A
Pulse duration ' - 2,0 ]
Duly factor - 0, 0}
Mean inpul power - .0 W
Rate of rise of voltage pulse - 10,0 KV /us
Laond mismateh (v, s,w.r.) - 1.5
Temperature of anode block - 100 N

END OF LIFE PERFORMANCE

The valve is deemed 1o have reached end of life when it fails to safisfy the

following: -
R. FF. pulse power oulpul (I pulse = 0,0 A) 20 w
Min. Mux,
Over the frequency Y I1080 0.0 9.5
- e /s
band YIL091 5.5 ° 9.0 te/s
Pulse voltage (I pulse = 0.9 A) 1.025 to 1,400 kv
MOUNTING POSITION Any
COOT.ING

1n normal cireumstances natural cooling 18 adequale but where (he ambient
temperature is abnormally high, or where convection cooling is restricled,
provision for conduction cooling may ha made by a elamp, ol non magnetic
material, around the hody.,

OPERATING NOTE

Adjustment of the tuning mechanism heyond the staled fredquency lTimils must
not be attempled.

PHYSICAL DATA
1h kg

Weight of magnetron 0.5

Mullard
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MAGNETRON

Output via 50 {1
/S TNC rmake pug 3 fixing holkes

tapped 6/32 UNC

depth:F
equispaced on PCD-=T

Picne'X’

4
i
W
3 /
=3 Y _z\
“

N\

Turer locking screw

Vigw W directan

of arrow Z

M —————1— Fiane'Y"

[ Anode temperature
meqasuring peint

le— - (T - -

iy Red lead: Hegter terminal
’x{: - Black lead: Common heater.cathode terminal
N :
Zz
< " 2 fixing holes
L™y i tcopoed €32 UNC

e

~. . depth=5
eguispaced on
EC.D=7

Tuning screw

N

OCTOBER 1964

q

DIMENSIONS

Inches
A 4,006 = 0, 069
B 1.27G + 0,010
C 1.348 = 0,010
D 1.742 £ 0,030
E 1.644 = 0,014
F 0,207 = 0,010
G 0.709 = 0,008
H 0,640
N 0.394 = 0,010
g 0,167 = 0,010
T 1,063
T 8,0
v 0,182 £ 0, 001
W 1.024 £ 0,016

Y}1090
Y}1091

Miilimetres

101,75 1,75
32,20 0.25
34,25+ 0,25
44,35 % 0,75

41,75 = 0.35

10,0+ Q.25
4,23=0,25
27,0

203 min,

Inch dimensions derived from original

millimetre dimensions.

—
(Mullard]
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MAGNETRCN

MICROWAVE DEVICES,

Unless otherwise shown data is applicable to both types,

TENTATIVE DATA

YJ1100
YJilol

Taobe read inconjunction with GENERAT. OPERA TIONAT RECOMMENDATIONS -

CHARACTERISTICS
Min, Mux.
Frequency YJI1100 9,0 9.5 Gefs
Tunable over the range YJ1101 8.5 9,0 Ge/s
Pulse voltage (I pulse = 0.9 A) 1,025 1,350 kv
It. F. pulse power ocutput (I pulse = 0.5 Ay 150 - W
Froequency pulling (v.s.w.r. = 1.5) - 15 Me/s
Frequency temperature cocfficiento - 0.1 Mc({s
over the range T anode 60 to 100 C per 'C
Froqueney modulation under
vibration of 12g (50-2000¢/5s) - 3.0 Me/s
Input capacitance 6.0 pF
Frequency pushing (I ulan© 0.9 4) - 25 ke/s
per mA
TYPICAL OPERATION at f = 9,25Ge/s (YJ1100) and f = 8, 75Ce/s (YJ1101})
R.TF. pulse power oulput 180 W
Duty fuctor 0,002
Pulse duration 1.0 us
Pulse Tepetition frequency 2000 P DS,
Heater valtage (running) 50 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, [, output power 0, 36 W
Frequency pulling (v, s, w, T, =1,5) 10 Mc/s
Frequency pushing 10 ke/s
per mA
- Mullard
OCTORER 1964 S Page D1



CATHODE

Indirectly heated

Vh
Th

-
.

[
<

Heating time, Al ambient lemperatures above 0%C the eathode must be
heated for at leasl 30 seconds before the application of h.t,

ABSOLUTE MAXIMUM RATINGS

Min,
Pulse current 0,7
Pulse duration -
Duty factor -
Mean input power -
Rate of rise of voltage pulse -
Load mismatch (v.8.w.r.) -
Temperature of anode block -

END OF LIFE PERFORMANCE

Max
1,1 A
2,0 U8
0,004
G,0 w

12 KV /s

1.5

100 e

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

following: -

R.F. pulse power output (I pulse = 0.9 A) 120 w
Pulse voliage (I pulse = 0,9A) 1. 025 to 1,360 kv
MOUNTING POSITION Any
(R
[Mullard]
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MAGNETRON

Y110l

PHYSICAL DATA
1B kg

Weight of magneiron 4.5 0,23

COOLING

In normal circumstances natural cooling 15 adequate but where the ambient
temperature is abnormally high, or where convection cooling i8 resiricted,
provision for conduction cooling may he made by a clamp, of non-magnetic
material, around the body,

OPERATING NOTE

Adjustment of the funing mechanism beyond the stated frequency limits must
nol be attempted,

OCTOBER 1964 v Page DI



DIMENSIONS

Inch dimensiens derived from original millimetre dimensiens,

Inches
4006 t0_069
1.270 10,010
1.348 4 06,010
1,742 40,030
1.644 10,014
0,207 10,010
0,708 10,008
0,640
0.394 10,010
0,167 10,010
1.063
8.0
0,192 10,001

1.024 10,016

OCTORETR 1964

Millimetres

101,7541,75

31,25 £0,25

44,25 10,75

41.75 10,35

5.25 10,25

18 10.2

16,25

10,0 £0,25

4.25 10,25

203

4, 87h 0, 025

26 £0.4

max,

min.

Page DA




MAGNETRON

YJi100
Yj1101

Output vio S0 11

ST NE male plug 3 tixing hoks

tapped &/32 UNC.
’ depth.F

euispaced on PCD=T
| -

W Plarve X

!

Turdr tncking screw el

View In direckion

/’ of nrrow 2
.
- Flane ¥

Amcuie temperature
mensurng pont

. Red lead Heater terminal
B Block lead: Common heater-cathode terminal

I tixing hokes
tapped 632 UNC
depthe=S
enuispoced on
RC DY

\Tuninq screw B225 Ql
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MAGNETRON

Yjil10
YJUITI

Unleas otherwise shown, data is applicable to bolh types

To be read in conjunction with
GENERAT, OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Min Max,
Frequency YJ1110 9.345 to 9,405 Ge/fs
YI1111 9.415 to 9.475 Ge/s
Pulse voltage Upulse= 7.5A) 7.0 8.2 kv
.F. lse . 17 -

R.F. pulse power oulput (Ipulse=7 HA) kW
Frequency pulling {v.s.w.r.=1.5) - 18 Me/s
Frequency temperature cocfficient - -0.25 Mec/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 Mc/s
per A

(G
[Mullard] T
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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

Irequency 1000 1000 1000 p.p.s.
Heater vollage (running) 6.3 6.3 6.3 3%
Pulse current 7.5 7.5 7.5 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, oulput power 10 2.0 1.0 W

Frequency pulling
(v.s.w,r,=1,5) 16 18 186 Me/s

*Includes pre-oscillation current.

CATHODE

Indirectly heated

Vh 6.3 v
Ih 0.55 A
rh {eold) 1.75 1]

X 5.0 A

Ih(smr'gnza) max.

Heating time, At ambient temperatures above o’c the cathode must be heated
foral least 2.0 minutes heforethe application of h.t. Below this temperature
the heating time must be inereased to at least 3,0 minutes.

For meaninput powers greater than 25 walts, 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.

FEBRUALRY 1966 \v/ Page D2




MAGNETRON YJHi0
I

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max.

Pulse current (tp =1,0us) 6.0 4.0 A

(tp>1.0,us) 6.0 7.5 A
Pulge durution .05 2.5 us
Duy factor - 0.0015
Mean inpul power - 85 W
Rale of rise of voltage pulse - 120 kV/us
Load mismatch (v.8.w,r.) - 1.5
Temperature of anode block - 120 °c

END OF LIFE PERFORMANCE

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

following; -
R.T. pulse power output (Ipulse= T.54) 14 kW
Min, Max.
Froguency YJi110 9,345 to 9.405 Ge/fs
YJ1111 9,415 10 9,475 Ge/s
Pulse voltage (Ipu]se=7'5A) 7.0 to 8.4 kv
MOUNTING POSITION Any
PHYSICAL DATA
m kg
Weighl of magnetron 3.3 1.5
Weight of magnelron in carton 6.4 2.0
in cm
Dimensions of storage carton 7.8%8,0x9,8 19,7%x20.4x24.8

COOLING

Innormal circumsiances natural cooling is adequate, but where the ambient
temperature is abnormally high, a flow of eooling air between the radiator
fins muy he necessary to keep the hlock temperature below the permitted
maximum.
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M B5631

Three holes No.10-32 UN.C. threaded

D{2holes) L C(4 holes}

Raferance plana'C’

...... S e 1 .
"J[i TrD 7"

Reference plang'B’

Miniature
bayonet cap
g946mm dia

Anode temperature
measuring point

Outlet via WGIS(RIO0; WRS0) to take
boitgd flange choke coupling Joint
Sqrvices type 5985-99-0830051.
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MAGNETRON

DIMENSIONS
Inches
4,468
4.102 £ 0,004
0.170 + 0.003
n 0,175 £0, 003
I 0.188
G 4.01
G 1.851
H 1.641
. J 1.220 + 0,003
K 1,220 = 0.003
L 1.280 + 0,004
M 1,000
N 0,125 £ 0,009
Q 2,66 +0,12
R 2.307
T 2.165
u j.102
v 3.070

® -

L8 £ 0,12

Millimetres

113
104

4,

4

102

47,
41,
30,
30.

8.

76

.8
L2 £ 0,10

32 £0,08

45 +0.08
4.

80

00
70
99 + (.08
99 + 0,08

51 £0.,10
.40
.18 £ 0,25

+3.0

L0
.00
.00

00
£3.0

YJI110
Yjilll

max.

inch dimensions derived from original millimetre dimensions

FEBRUARY 1U606

max,

dia.
dia,
max,
max.
min,

max.

dia,

mix.
max,
mix.

max.,
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MAGNETRON Yji110
Y1
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Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND ETFICIENCY
TTOTTED AGAINST ANODE IPUISE CURRENT
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MAGNETRON

HEATER VOIL.TAGE PLOTTED AGAINST MEAN INPUT POWER

Page €3
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MAGNETRON Yj I lzo

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAV L DEVICES

CHARACTERISTICS
Min. Max.
Frequency fixed within the band 9.380 9.440 Ge/s
Pulse voltage (1 =8.04) 7.6 8.5 kY
pulse

R.F, pulse power output apulsezs'uA) 20 - kW
Frequency pulling (v.s.w.r. = 1.5) - 18 Mce/s
Froquency temperature coeificient ~ -0,25 Me/s

per degC
Distince of v.s.w, minimum from
face of mounting plale into valve 16.5 22.9 mm
Inpul capacitance - 8.0 pE
Frequeney pushing - 1.5 Mefs

(A
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OPERATING CONDITIONS

R, F. pulse power

nutpat 25 23 25 25 IR
Duty factor 06.0001  0,00015 0,0005 0.0006
Tulse duration 0,05 0,15 0.5 1.2 us
Pulse repetition

[requency 2noon 1000 1000 500 p.p.s.
Heater voltage {running) 6.3 6.3 G.3 6.3 v
Pulse current 8,0 g.0 8.0 8.0 A
Tulse voltage 8.2 8.2 5.2 8.2 kv
Mulge input power 66 06 G6 66 kW
Rate of rise ol

voltage pulse 120 120 100 100 kV/us
Mean input current *().B5 ¥1.25 4.0 4,8 mA
Nean inmit power 6.1 9.6 32 38.4 W
Mean r.T. output power 2.5 3.75 12,5 13 W
Frequency puiling

(v.s.w.r.=1.5) 8 15 4 16 Mu/s

*Tncludes pre-oscillation eurrent.

CATHODE

Indirectly heated

Vh 6.3 v
Ih 0,55 A
Lo (coidy 1.75 Q

ax. 5.0 LY

1 4
hisurge) m

o

Heating time. At ambient temperafures above 0 C the cathode must be
heated for at least 2.0 minuies hefore the application of h.1, Telow this
temperature the heating time must he inereased to at least 3.0 minutes.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max,

Tulse current ' 8.0 0.5 A

Pulse duration - 1.5 us

Duiy factor - 0.0015

Mean input power - 85 W

Tuite of vise of voltage pulse - 120 kV/ps

Ioad mismatch (v.s.w.r.) - 1.4 ‘
Temperature of anade block - 120 “c

v
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MAGNETRON

END OF LIFE PERFORMANCE

YJ1120

The valve is deemed to have reached end of life when il Tuils to sulisfy the

following:
; ; = kW
R.TF. pulse power cutput (Ipulsc 8.0A) 16
Min. Max,
Frequency fixed within the hand 9,380 Lo 9,140 Ge/fs
TPulse voltage (I =8.04) 7.5 to 8.7 kv
pulse
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weighl of magnetron 3.3 1.5
Weight of magnetron in enrton 6.4 2,9
in cm
Dimensions of storage carton 7T.8x8,0x9,8 19,7x20,4 x24,8

COOLING

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

mitted maximum,

FEDRUARY 1066 lm
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254
max EERE

Two holes 1 Three holes No.1Q-32 UN.C threaded
4445 |
+0 075
dia

Lb— 7653
- 102 max —
e 1042 201 Reference plang’'B’

- 1135 max = Cathode =Yellow lead
Heater = Greenlead

Anpde temperature
measuring point

152

Y - 78max =

Outlet via WGIG(RIOO,WRS0) to take
boited ftlange choke coupling Joint
Services type 5985-99-083005I

All dimensions in mm

Seiaga]
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MAGNETRON YJ I |20

B5614 T PYJ1120 tp=12ps
T TTITH  prf =500pps.

h 1ioad v.swr =105

EEEREERENE N o S TTIET YR 1
e
e i i

Ef ficiency (%)

-1
o

Ancde pulse voltage(kv) R.F pulsg output powerikw)

Anode pulse current (A)

ANODE PUISE VOLTAGE, R, F. PULSE OUTPUT POWEIR AND
EFFICIENCY PLOTTED AGAINST ANODE PUTSE CURRENT

FEBRUARY 19hi6 Page C1L
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MAGNETRON Yj l '2 ,

TENTATIVE DATA

"o he vead in conhmelion with T
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

CHARACTERISTICS

Min, Max,
Frequency 0,415 9,475 Co/s
Pulse vollage (T pulse = 1, 04) 7.5 8.5 kv
. I, pulse power output (T pulse = 9.04M) 2z - kW
Frouency pulling (v, s.w.r, =1,5) - 18 Me/s
Frequency Llemperature cocfficient - -0}, 25 M /s

per deg
Distance of v, s, w. minimum from face

of mounting plate into valve 16,5 22,0 mm
Tnput capacitance - R0 Py
Frequency pushing - 1.5 Me/s

por A
OPERATING CONDITIONS
R, I, pulse power outpul 26 26 26 26 kW
Duty factor 1, D001 0,00015 {1. 0005 0, 0006
Pulse duration 0. 05 0,15 0.5 1.2 U3
Pulse repetition frequency 2000 1000 1000 500 P.p.s.
Heater valtage (running) .3 6.3 6.3 6.3 v
Pulse current a.n 9,0 9.0 9.0 A
Pulse voltage 8.4 8.3 8.3 4.3 IR%
Pulse input power 75 75 5 5 kW
Rale of rise of vollage pulse jun 120 100 100 LV /s
Mean inpul current *0.03 *1.4 4.5 5,4 mA
Mean input power 7.9 11.7 35.5 15 W
Mean r.f. outpul power 2.0 3.9 13.0 15,6 W
Froequency pulling
vos.wor, = 1,5) 16 16 16 16 Me/s

*meludes pre-oscillation current,
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CATHODE
indirectly neated

b
rh(cnld]

lh(surgc) max.

Heating time

6,3 v
0.6 A
1.75 i
5.0 A

At ambient tempérﬂturés ahave UDC the cathode must be heated for al
least 2,0 minutes hefore 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 currenl

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse
Load mismatch (v.8.w.1.)
Temperature of anode block

Temperature of cathode and heater seals

END OF LIFE. PERFORMANCE

The valve 18 deemed to have reached end of

following =

R. F, pulse power output ﬂp\ = 9,.04)

iige

Frequency i
Within the band

Pulge voltage ﬂpulsc = 9,04}

MOUNTING POSITION

S a—

JANUARY 1966 S,

Min,

Max.

10 A
1.5 K8
0. 0015

85 w

120 kV/us
1.5 o

120 c
4]
120 le:

life when it fails to satisfy the

18 kW

Min. Max,
9.415 9.476 Gela
7.5 8.5 kv
Any
Page D2




MAGNETRON

PHYSICAL DATA

1b
Welght of magnetron 3.0
Weight of magnetron in carton 6.4

in
Dimenaions of storage carlon 7T.8X8,0%x 9.8

COOLING Natural

Ia normal cireumstances nalural conling is adequate, but where the

YJi121

om

19,8 X 20,3 x 21,0

ambient

temperature is ahnormally high, a flaw of cooling air hetween the radintor

fins may be neeessary to keep the block temperature bolow Lhe

maximum,

N
Mullard

pormittod

JANUARY 19G6
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Three holes No. I0-32 UN.C. threoded

D
< e
’ | \ Reference plang'C .
H K
le—FE
A A
e B h Kh h
B \ Reference plane ‘B’
= Cathode =Yellow lead
Heater = Greenlead
Anode temperature
measuring point
= /
S +—
R
Q

Outiet vio WGIB{RIOO;WR90) to take
bolted flange choke coupling Joint
Services type 5285-99-083005I

JANUARY 1966
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MAGNETRON Y“ |2|

DIMENSIONS
Inches Millimetres
A 4,467 113.5 max,
n 4,102 £ 0,004 104,22 10,10
C 0,170 + 0,003 L.32 £ 0,08 din.
D 0,175 £ 0,003 1,445 1 0,075 din.
E 0,189 4.80 max,
. F 4,01 102 max.
G 1.850 4700 min.
11 1.641 41,70 max,
T 1,250 31,75 nom,
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 + 0,010 3.18 £ 0.25
. Q 2.559 + 0,118 65 53,0
R 3.307 84,00 max.
5 1.250 31.75 hom.
T 2,165 55,00 max,
u 1.102 28.00 max.
\ 3.070 78.00 max,
X 5.98 152 nom,
AA 2,992 + 0,118 76 £ 3.0
. Inch dimensions derlved from original millimetre dimensions
)
[Mullard]
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MAGNETRONS (Jps9-200) Y] 1180
Y)118)

Unless otherwise shown, data is applicalile to all types
To be read in conjunction with
GENERAT, OPERATIONAT RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (at{=9,075GHz centre +250Milz range)

R.TF. pulse power output 205 205 kW
Duty [actor 4.0007 4,401

Pulse durnlion 0.2 1.0 ps
Pulse repelition frequeney 3500 1000 p.p.s.
Teater voltage (running) 7.7 5.0 vV
Pulse current 21.5 27,50 A
Pulse voliage 22,5 22.8 kv
Pulse input power 619 619 kW
Rale of rise of voltige pulse 200 180 LV /ps
Mean input current Gmean) 19.25 27.5 mA
Mean inpul power 433 619 w
Moean v, outpul power 143 205 w
Frequency pulling (v.s.w.r,=1.5} 12 12 MH=

CATHODE

Indirectly heated

Vh 13.75 £10% vV
[‘n 3.15+10% A
1h (surge) max. 12 A

The valve heater shall be protecied against arcing by the use of a connector
that places a minimum capacitance of 4000pF across the heater directly ot
the input terminals, a

Heatingtime. At ambient temperatures above 07 C the cathode must be heated
[or at least 2,5 minutes before the application of h.t,

It is necessary loreduee the heater voltage immediately after the applieation
of B, in accordunce with the formulas

1
mean

43)

vV, =13.75 (1

TR
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CHARACTERISTICS

Min. Max,
Frequency B.T 9.5 GlHz
*Freguency sweep 400 - MIlz
Pulse voltage (]pulse =27,54A) 21 24 kv
R.F. pulse power output ([pu]se =27,.bA) 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 1o cold frequency difference 9.0 16 Mz

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

RATINGS (ABSOLUTTE 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 sean
through the entire tuning range and re-
turn.
Integral servo-maetor Navy Tu. Ord. Size 18 servo-motor
NLA,T.O, number 6105-99-972-65505
Drive input 115V, 400Hz, fixed phasc
115V, 40010z, centre lapped control phase
9, 2W/phase
Minimem drive speed 4000 r, p.m,

MAY 1967 ;\v/ YJ 1RO -Phige 12




MAGNETRONS (Jps9-200) Y1180
YJ118I

MOUNTING POSITION Any

PRESSURISING

To prevent arcingthe air pressure in the waveguide should not be less than
40 torr,

PHYSICAL DATA
kg 1h

Weight of magnctron 6.8 15

COOLING

Foreed-alr cooling is required inorder to keep the anode block temperatura
below the permitted maximum. 3 3

An air flow of approximately 0.85m" /min. {3001 /min.) should he irected
un the eooling fins,

Temperature
Anode block max, 120 C
QUTPUT CONWECTION

Suitahle for cannection to waveguide RG51/U (WG15,R84)

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

The lock consists of a small mechanical deviee mounted with the electrical
comnoctions to the two-vhase, 40011z drive motor.

Itdoes nol add to the volume or external dimensjons 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 tumable magnetrons. The frequency trimming is
made by means of a screw-driver or a flexible shaft to a kneb for manual
adjustment, or to a servo motor for remote monitoring, In the latter case
the magnetron irequency maybekept as close as desired to a prodetermined
frequency by comparisen with a resonant cavity m a closed servo loop.

Thelock i8 actuated simply by Teversing the phase order of the motor, thus
lotting the stalled torque work against a stop, The actuated lock keeps the
tuner in a precisely defined angular poaition, corresponding to a predeter -~
mined frequency.

For a fixed operating point in steady siate conditions the {roequency canbe
locked to within 20MHz from any predetermined frequency within the
tuning hand without any adjustments, either manual or automatic, With the
operating point varying within the specification, the [requency can still be
kept within 35MHz, Under all conditions {iransient or steady state) the lock-
ing frequency is kept within 60Mllz from the predetermined frequency. See
page DL
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OUTLINE AND DIMENSIONS OF YJ1180 AND YJ1181

L [.A— Reference prane 'C’
t -—B— .
j+ Co Detail A" see inset
;'D-F i ;I
[

Reference paint for
<athode neck temperature

¢ Wavequide

Md4/4 holes UNC " 2074 nuts nickel plated

.

Measuring peint for anode
temperature

Connecting cable free
length 1metre

P p—

e QL Tuning rmechanism

T
VB——!

thode connection

Low LR
S P A

!
7 leaBaim — aG——ele At —]
Fat
AF - 4|

Relerentce plane ‘B’ + Reference plane C’

T o Mullard
A iy \v/ YJ1180-Page N4




MAGNETRONS (ps9-200) YJ1180
YJ118I

OUTLINE AND DIMEKSIONS OF YJ1186 AND YJ1181

e W o DIMENSIONS OF YJ1180 AND YJI11B1
Millimetres Inches Millimetres Inches
r::-; Reference plane '8
’ A 46.5 1.83 AD 32 dia. 1.26 dia.
Aw | | B 37.4x0.1 1.47+0.004 AE 18.5 0.73
Reference pione A c 12.6 0.49 AF  27° 27°
- ‘ b 14,75x1.2 0.58B+£0.03 AG 47,5 1.87
| ! 1 E 46.5 1.83 AH 32 dia. 1.26 dia.
I
Detall "B ‘ T F 34.30.1 1,350,004 AJ 7.15 dia. 0.28 dia.
[ see inset .
\ © ¥ _ ax G 28.5 1,12 AK  21,1=0.154dia, 0,830,006 dia,
r & cooling fins
, AY H 47.1%£1.2 1.85+£0.05 AL 19 dia. 0.75 dia.
BB )
! | | J 31.75+2.0 1.250,08 AM 13.7+0,15 dia, 0.54+0,006 dia.
N AZ
} B R K 33,1 dia. 1.50 dia. AN 6.35:0.4 dia. 0,2520,02 dia.
LJ ?l LR-' L 38 1.50 AP 4.3%0,12 dia. 0.17=x0, 005 dia.
i
[ M 47.1x3.0 1.65+0.12 AQ 0 min. 0 min,
N 6.5 0.26 AR 3,2x0,25 0.13+0.01
P 38.1+2.0 1.50+0.08 AS 3.95+0.8 0.16 0,03
l ' *‘}\l\ Q 85.5£3.0  3.37£0.12 AT 6.35 0.25
. . . . 13, in, . in.
?. Tuning mechanism— A Tuning R 23+0.8 0.91%0,03 AU 1 min 0,51 min
| machanism _ . ,
I Q 5 73 max. 2,95 max. AV 19 min. 0.75 min,
T 138.5 max. 5.45 max. AW 67.5=2.4 2.66x0.09
U 88,1 max,. 3,47 max. AX 96 max. 3.78 max.
v 63.5=0.25 2.50=0.01 AY 127 max. 5,00 max,
BC W 31.751.2 1.25+0.05 AZ 185 max. 7.28 max,
X 75 max, 2,95 max. BB 255 max. 10.0 max.
R BD Y 38.1=1.2 1.50x0.05 BC 4.0 0.16
\}/ Z 73 max. 2,87 max.  BD 1.6 0.06
L
AA 76.2 0,25 3,00+0,01 BE 1.0 0.04
AB B6.9 max. 3.42 max, BF 10,7 max. 0.42 max.
AC 98.4 max. 3.87 max. BG 22,5 0. 89
BE
DETAIL A" DETAIL "B” Inch dimensions derived from original millimetre dimensions

B7248
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MAGNETRONS (1ps9-200) YJ1180
YJ1181
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MAGNETRON

TENTATIVE DATA

Y}1200
Y}1201

Unless otherwisce shown, data is applicable to both types

To be read in conjunction with

GENERAL QPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

. OPERATING CONDITIONS

R.F. pulse powcer oulput 50
Duty factor 0.0016
I'ulse duration 1.0
Pulse repetition frequency 100
Heater voltage (running) 1.7
Pulse current 12
Pulse veoltage 12
ulse input power 144
Rate of rise ol voituge pulse 514
Mean input eurrent 19.2
Mcan input power 230
Meun r.f. oulpul power 80
Freguency pulling (v.s.w,r. = 1.3} 10
CATHODL

Indirectly heated

Vh 1.4

Ih 2.240.2

jh(surgc) max. starting 10

kW

us

p.p.s.

Y
kw
k¥ /us
ma

w

Mtz

The cathode must be heated Lue at least 90 sceonds before the application

of h.i.

MAY 1068 S
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CHARACTERISTICS

Frequency fixed within the band

Pulse voltage (Ipulse= 12A)

R.F, pulse power output apulse

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

Frequency temperature cocfficient

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

=124)

Min. Max.

9.345 9.405 GHz
11 12.5 kv
40 - kW

- 15 MHz

- -0.25 MHz/degC

- 0.5 M2/ A
Min. Max.

8.0 14 A

- 5.0 [TE]

- 0.0025

- 350 w

- 80 kv/us

- 1.5

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

the following:~

LB, pul g
R.F. pulse power output (Ipulse
Frequency fixed within the band

Puls ltage (1 =12
se voltage ( pulse 12A)
MOUNTING POSITION

COOLING
Temperatures

Ancde bloek max,
Cathode and heaster seals max,

PRESSURTSING

~124)

35 kW

Min. Max,
9,345 9.405 GHz
11 13.5 kV
Any
120 gc
150 C

The magnetron is capable of unpressurised operation at altitudes up to
30 0001t for the YJ1200 and 40 0001t for tie YJ1201,

PHYSICAT. DATA

Weight of magnoetron

MAY 1968 S
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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

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

. OPERATING CONDITIONS

R, T, Pulse power output 150 w
Duty factor 0.01

Pulse duration 0.2 us
Pulse repetition frequency 50 kHz
Heater voltage 5.0 v
Tulse current 1.0 A
Pulse voltage B850 v
Rate of rise of voltage pulse 30 KV /s
Frequency pulling (v.8.w.r. =1.5) 15 MHz

. CATHODE

Indirectly heated

5.0
Vi
0.7
L A
. 2.5
bhotc BYP 5

#]leater and h.1. voltage applied simultancously

PITYSICAL NATA
Weight of magnetron 170 g

DECEMDBER 19067 v YJ1220 Page D1



CHARACTERISTICS

Frequency (hom ) 9.375 MHz
Min. Max,
: =1.0
Pulse voltage [ 1 =1.04) 800 900 v .
.F. v 1 =1.0A 12 -

R.F. Pulse power outpu apulae 1.04) 0 w
Frequency pulling (v.s.w.r.=1.5) - 18 MHz
Frequency temperature coefficient - -0.25 MH=z

per degC

RATINGS (ARSOIUTE MAXTMUM SYSTEM)

Min. Max.
Tulse current 0.5 2.0 A
Puylac duraticn 0.03 1.0 us
Dty 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 LITE PERFORMANCE

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

R.F. Pulse power output (Ipulse= 1.04) 90 W
Min. Max.

Pulse voltage ([pulsz’:: 1.0A) 150 900 v
MOUNTING POSITION Any
COOTLING

Temparaturs

Anaode block max 140 0C
()
Mullard
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MAGNETRON

OUTLINE DRAWING OF YJ1220

3 Holes « 32UNC
2. 5mm depth, 2 tap

ny
(@]

x

-——

. All dimensions in mm,

Y)1220
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MAGNETRON

TENTATIVE DATA

Y1250

To he read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS
R.F. Pulse power output
Duly factor
Pulae daration
Pulse repetition frequency
Healer voltage (running)
Pulse current
Pulse voltage
Pulse input power
Rate of rise of veltage pulse
Mean input current
Mean input power
Mean r.[. oulpul power

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

CATIIODE
Indirectly healed

Vh

Ih

Ih(surgc) max.
rh {coldy

0.0012

320

10

12.

o ]

2,010 2.
10
0.65

kW

u8
p.p.s.

kv
kW
kv /us
mA

MHaz

e

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

of h.t.

JANUARY 1968

YJ1250 Page D1



CHARACTERISTICS

Min. Max,
Frequency fixed within the hand 9.1315 9.375 GHz
Pulse voltage ﬂpulse =17.54) 14 16 kv
R.F. Pulse power output (Ipulse: 17.5A) 85 120 kW
Freguency pulling (v.s.w.r.=1.3% - 15 MHz
Frequency temperature coefficient - —0.25 MMz
per degC
Input capacitance - 14 p¥
Frequency pushing - 0.5 Mz
per A
RATINGS (ARSOLUTE MAXIMUM SYSTEM)
Min. Max.
Pulse current 15 20 A
Pulse duralion - 7.0 ud
Duty factor - 0.0015
Mean input power - 400 w
Rate of rise of voltage pulse - 90 kV/us
Load mismatch (v.s.w.r.) - 1.5

END OF LIFE PERFORMANCE

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

R.F. Pulse power output (I =17.5A) 75 kW
pulse
Min. Max.
Frequency fixed within the band $.315 9.1375 GHz
2 =17. 4 17 kv
Pulse voltage Upulse 17.5A) 1
MOUNTING POSITION Any
PHYSICAT. DATA
Weight of magnetron 1.9 kg
[
[Mullard]
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MAGNETRON Y1250

COOTING
Temperatures
Anode block max, 120 OC
Cuallode and heater seals max. 150 GC
PRESSURISING

The cathode stem bnshing will not arc over at a reduced almospheric pres-
sure equivalent to an altitude of 35 000ft. The output system will eperate
satisfuctorily at a redueed atmospheric pressure equivalent (o an altitude
of 25 000ft with a load v.s.w.T, of 1.5:1 varied through all phases.

VIBRATION

The magnetron will operate normally when subjeeted Lo sinusaidal vibrations
of amplitude 10.5mm or 1.5g which ever is the smaller in the frequency
range 5 to 15011z in any planc and the total frequency deviation shall not
exceed 100kHz.

ACCELERATION
The magnetron will function normally when subjected to an acceleration of
5.5¢ 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 ., YI1250 Page D3




OUTTINE DRAWING OF YJ1250
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MAGNETRON YJ1290

. TENTATIVE DATA

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

MARCH 1849 v Y3280 Page 1




TYPICAL OPFRATION

Operating conditions

Heater vollage 1.0 '
Anode current {peak) 14 A
Pulsce duration (t J,‘p 0.6 us
Pulse repetition i'ate 1250 pulae/s
Rate of rise of voltage pulse 145 kV/us

Typical performance

Anode voltage 14 kV

Power output (peak) 65 kW

Power output (mean} 40.5 W
CATHODE

Indirectly heated

Heater voltage (sec notes 1 and ) 6.3 v
Healer current 1.0 A
Heater current (surge) max, 5.0 A
Heating time min. (8ce note 2) 2.0 minutes

TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the following electrical gpecifica-
tion:-

Test conditions

Heater voltage (for tesl) 0 v

Anode current {mean) 8.8 mA

Dty factor 0.00062

Pulse duration ('.p) see note 3 0.5 pa

v.s.w.r. al output connection +1.08:1

Rate of rise of voltage pulse (seenoted) 4150 kv /us
Limits and characteristics Min. Max,

Anwdle vollage (peak) 12.5 15 kv

Power output {mean) 34 - W

Trequency 9.415 9.475 CHz

R.F. Bandwidthat 1/4 power (scenoted} - —zt—ps"

Frequency pulling (v.s.w.r. =1.56:1) - 15 MHz

Minorlobe level (v.s.w,r.=1.5:) 6.0 - 4B

Stability (see note 3) - 0.25 %

ileater current (3ee note 6)
Frecucncy temperature coefficient {see note 7}

¢

MARCH 1969 S YJ1250 Page 2



MAGNETRON Y}1290

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

These ratings cannot nccessarily he used simultaneously and ne individual
rating should be exceeded.

Min. Max.

Heater voltage 5.7 7.0 v

Ancde voltage {peak) - 16 kv

Anode enrrent (peak) 12 16 A

Powor input {mean) - 160

Duty factor - 0.001

Pulse duration (tp) (see note 3) - 1.0 us

Rate of rise of voltage pulse (sce note 4) 100 150 kV/us
. Anode temperature {(sce note 8) - 120 °c

¥.8.w.r. at output connection - 1.5:1

END OF LIFE PERFORMANCE

The quality of all preduction 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
ahove, Mullard Ltd. should be consulted to verify that the life will not he
alfected. The magnetron is considered to have reached the end of life when
# 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 Gl
3 [
. R.F. handwidth at 1/4 power - —’—tp" MHz
Stahility - 0.5 %
MOUNTING POSITION {see note 10) Any
COOTING
Adequate coolmg is provided &t maximum mean input power hy an airflow
of 0.43m* /mm I 5EL3/m1n) at ’I‘ =55°C and standard pressure from an

orifice of 31.75mm (1.250in) didmeter located at 6.35mn (0.250Hn) from
the eooling fins .

PHVSICAL DATA

kg 1b
Weight of magnetron 2.1 4.6
Weight of magnetron in storage carton 2,75 G.0
Dimensions of storage carton 215.9 % 247,65 X 266, 7 mm
. §.5X 9.75% 10,5 in.

3
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VIBRATION

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

NOTES

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

2, IFor ambient temperatures above -15°C the cathode musl he heated for
at least 2 minutes before the application of H.T. For ambient tempera-
tures hetween -15°C and -55°C the cathode heating time is 3 minutes
minimum.

3. The tolerance of pulse current duralion (lp) mensured at 50% amplitude
ia +10%.

4. Defined as the steepest tangent te the leading edge of the anode vollage
pulse above 80% amplitude.

5. With the magnetron operating into a v.g.w.r. of 1.5:1 varicd through
all phases over the anode current range of 12A to 16A peak. Tulses are
delined as8 missing when the r.f. energy level is <70% of the normal
level in the freguency range 9.415G1H2 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.

6. Measured with a heater voltage of 8.3V and no anode input power, the
heater current limits are 0.9 and 1.1A.

7. Design fest only. The maximum frequency change with anode tempera-
ture change, after warming, is -0.25MIiz/degC.

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

9. The magnetron is normally tested with a heater supply of 5012 and is
snitzble for operation at 1.1kllz, Mullard Lid. should be consulted if
the magnetron is to be operated with a heater supply of any other fre-
queney.

10. Il is necessary lo keep all magnetic material as far as possible, at
least 50mm (2in.) away from the magnet. The inner polystyrene pack
of the magnelron earton provides adequate separation between magne-
trons, and it is recommended that magneirens not in use be kept in
these packs.

MARCH 1969 S YJ1290 Page 4



MAGNETRON Y)1290

OUTLINE DRAWING

CQutlet vic WG 16

to toke bolted flange
<hoke coupling

Joint - Services type
5985 — 99 -083 - 0051

w90

|
4 holes J}.z,

40‘ B.l Temperoture E'BO’J l:*
X

#4.305 "o measuring toa3
?é lg- point

—— 132, 6mMax — ]

Heater terminal pin jack
with hole @ 3.175+0 076x15

: Joa 2o
w2lo PGP l
+0.25 |

Heater /Cathode termingl
pin jack with hole
@ 4.29310.076 x 15

6 holes @4.91+004
spaced 60°+127

All dimensions in mm

N
Millimetre to inch conversion table overleaf

[Mullard]
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Millimetre to

h=1
W

s
[T N SO S

12.

@19

30.
1.
32.
39.

58

87,
73.
75.
79.
a2,
85.
132,

inch conversion table {rounded outwards).

Millimetres

.80 0,

18 £ 0.
L29% £ 0.
.305

L0110,
6 +0.

0 0

a9

a1

.8 max

max

0 0.
8 +1.
38 max
5 £0.
1 max

G max.

13

L1756 £ 0,076 X 15

10
076 % 15

4

.23

MARCH 1969

Inches

110+ 0.
.125 £ 0.
L1252 £ 0.
169 2 0.
L1695
L1932 £ 0.
.220 0,
600 £0,
.75

220

244 £ 0.
.280

.563 £ 0.
L6006 max
.28 max
.650 max
.874 %0,
L9814 £ 0.
. 125 max
248 0,
.31 max

.22 max

005

003 X 0.591

0040

003 % 0.591

0015

020

Q10

020

012

004
055

020
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MAGNETRON Y}1300

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

KOO

g oy GT nrTON
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TYPICAT OPERATION

Operating conditions Condition 1 Condition 2
Braler vollage 6.3 6.3
Anode current {peak) 5.0 5.0 A
Pulse daration {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 oulput (peak) 7.0 7.0 kw

Power output {(mean) 1.4 T.0 w
CATHODE

Indirectly heated

Heater voltage 6.3 v
Heater current 0.5 A
Tleater current (surge) maximum 3.0 A
Heating time (minimum) (sce note 1) 30 s

TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the [ollowing electrical specifica-
tion.

Test conditions

Heater voeltage 6.3 v
Anode current (mean) 5.0 mA
Duty [actor 0.001
Tulse duration (tp) (sce note 2) 1.0 s
v.s.w.r. at output conneclion 1.05:1
Tate of rise of voltage pulse (see nole 3) 75 kV/us

MAY 1569 YJ1300 Page 2



MAGNETRON

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Anade voltage (peak)
Power output (mean)

Frequency (see note 4)
R.F. Bandwidth at 1/4 power (see note 2)

Frequency pulling (v.s.w.r.=1 By
Stability (see note 5)

Minor lobe level

Cold impedance (sce noEe- 6)

Heater current (see note T)

Min.
4.0
6.0
9.380

6.0

Frequency temperature coeflicient (see note 8)

Tnput capacitance {see note 9)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Meater voltage (see note 10)

Anode voltage (peak)

Anode current (peak)

Power input (peak)

Power input (mean)

Duty factor

Pulse duration (tp)

Rate of rise of voltage pulse {see note 3)
Anode temperature

v.8.w.Tr, &t output connection

Min.
5.7

YJ1300

Max.

1.5 kv
- W
9.440 GHz
% Mil=
18 Miiz
0,25 %
- dn

These ratings cannat necessarily be nsed simultaneously and no individual
rating should be exceeded.,

Max.
6.9 \'
1.6 kv
6.0 A
20 kW
20 w
0.001
1.0 Hs
75 kV/us
120 oc
1.5:1

MAY 1969 N
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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 specilied
ahove, Mullard Lid., should be consulted to verify that the life will not he
affected. The magnetron is considered tohave reached the end of 1life when
it fails to meet the following limits when operated under the conditions
specificd on page 2.

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Powcer culpuet (mean) 5.0 ~ kwW
Freguency 9.380 §.440 Gliz
MOUNTING POSITION (see note 11) Any
COOLING Natural
PHYSICAL DATA
kg b
Weight of mapnetron 1.25 2.75
Weight of magnetron in storage carlton 1.82 4,0
mm in
Dimensions of storage carton 190190 x 280 7.5 x T7.5%x 11

VIBRATION

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

NOTLS

1.

For ambient temperatures ahove 09C the cathode must be heated for at least
10 seconds hefore the applicationof h.t. For ambient temperatures between
0°C and -55°C (he cathode heating time is 45 seconds minimum.

2. The telerance of pulse current duration (tp) is = 10%.

3, Delined asthesteepest tangent to the leading edge of the voltage pulse above
807 amplitude.

4. Magnetrons with other frequency ranges can be supplied Lo order.

5. With the magneiron operating into a v.s.w.r. of 1.5:1 varied through all
phases over an anode current rangeof 4. 0mA to 6.0mA. Pulses are delined
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 pereentage of the numhber of input pulses applied during the period of
nhacrvation afler a period of 10 minutes operation.

fi. The cold impedance is measured at the operating [requeney and will give a
v.s.w.r. of >6:1. The position of voltage minimum from the face of the
output [lange into the magnetron shall be 3.0 to 9.0mm.

MAY 1969 YJL300 Pagoe 4




MAGNETRON Y)1300

NOTES (conid.)

T. Measured with heater voltage of 6.3 volts and no anode input power, the
heater current limils arc 9.5 to 0,64,

8. Design test only. The maximum frequency change with anode temperature
change (after warming) is -0.25MHz/degC .

§. Noaign test only. The maximum input capacitance is 9. 0pF.

10. The magnetron is normally tested with a heater supply of 50717 and is
suitable for operation at 1kilzn. Mullard Ltd. should he consulted if the
magnetron is Lo he operated with a heater supply of any other frenquency.

11. 1t is necessary to kecep 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 magnhetrons not in use be kepl in these packs.

MAY 1969 R YJ1300 Page 5



OUT LINE DRAWING OF YJ1300

rt—————— 135, 504017 ——— ™ B9800

- 6944 ——=

T T

18 max

Lead connections

Red —Heater
Blue— Heater /Cathode

4 fixing holes (a)

@ 444520076 Outlet vig waveguide WGIE

to take bolted flange choke
coupling similar to Joint Services
type 5985-99-083-0051

+0.078
4 holes @ 4.36915397¢

16.255
+0.025

87.96
+ 0.03

T All dimensions in mm

CONVERSION TABLE
(Rounded oulwards)

Millimeires Inches Millimetres Tnches
4 min. 0.15 min. 38,63 +0.03 1.5209 +0.0012
3 4,369 J:g?;g @ 0.172 tgggi 40 max. 1,58 max.
4,44 +0.08 0.1748 £0.0032 41.28 £0.38 1.625 £0.015
¢ 4.445 10,076 ¢ 0,175 £0.003 556 max. 2.17 max,
12.25 +4,256 0,48 +0.17 69 4 2,72 0,16
15.50 +0.03 0.6102 +0.0012 87.96 £+0.03 3.4630 10,0012
16,255 +0.025 0.640 10,001 118 max. 4,65 max.
25 max. .99 max. 135,50 +0.17 5,3347 £0.0067
30 max. 1.19 max. 200 nom. 7.87 nom.
Ca
[Mullard|
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MAGNETRON 2)42
(MIL-E-1 /667E)

Tobe readinconjunction with GENERATL OPERATIONAL RECOMMENDATIONS -
. MICROWAVE DEVICES.

CHARACTERISTICS
Min, Muax,
Frequency
Fixed within the band 9,345 9,405  Ge/s
Pulse voltage (1 pulse - 4.5A) 5.3 5.7 kV
R.F. pulse power output (I pulse = 4.5A) 7.0 - KW
Frequeney pulling {v.s.w.r. = 1.5) - 15 Mc/s
Froquency tempoerature coefficiont - 0. 25 M(‘.o/s
per C
Distance of v.3.w. minimum from face
of mounting plate into valve 13.5 22,5 mm
Input capacitance - 8.0 pF
TYTICAL OPERATION
R. F. pulse power output 7.5 kw
Duty factor 0,001
Pulse duration 1,0 234
Pulse repetition frequency 1000 p.p. 8.
Heater voltage (running) 6,3 v
Pulse current 1.5 A
Pulse voltape 5.5 kv
Pulse input power 24,7 kW
Rate of rise of voltage pulse 50 kV/us
Mean input current 4,5 mA
Mean input power 4.7 w
. Mean r.f. output power 7.5 w
Frequency pulling (v.s.w.r. = 1,5) 14 Me/s

)

JULY 1964 [IEIGIEI Puge D1




CATHODE

Indirectly heated

Vh 6.3 v
Th 600 mA

Ilcaling time, At ambient temperatures ahove ODC the cathode must be
heated for at least 2 minutes before the application of h.t. Delow this
temperature the heating time must be increased to al 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;
Pin
=6.3{1 -— }Vol
Vh { T80 } Voits
ABSOLUTE MAXIMUM RATINGS
Min, Max,

Pulse current 3.5 5.5 A

Pulse duration 2.5 pa

Tty factor 0, 0025

Mcean input power 82.4 w

Rate of rise of voltage pulse 75 kV/us

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

Temperature of anode block 120 &
MOUNTING POSITION Any

JULY 1964 N Pape D2



MAGNETRON 2)42
(MIL-E-1]667E)

PHYSICAL DATA

b kg
Weight of magnetron 3,0 1.4
Weight of magnetron in carton 5.7 2,5
. in mm
Dimensions of storage earton 7.76 x8,0x 9,75 200 x 210 x 250

COOLING

In normal eircumstances natural cooling is adequate, but where the ambient
temperature is abnormally high, 1 flow of cooling air between the radiator
fins may be necessary to keep the block temperature below the permitted
maximum,

JULY 1964 Mage D3




DIMENSIONS

Inches

Min, Nom. Max.
A 4,438 - 4,469
B - 4,108 -
C 0,187 - 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 - - 2.1R88
N - - 1.188
P - - 4.0
Q 1,938 - -
R - - 3.113
5 0.750 - 1.0
T - - 0,375
u - - 0,250
v - 1.250 -
W - 0,125 -
X - 2,393 -
Y - 1.220 -

Millimetre dimensions derived from

JULY 1964

Min.
112.7

30.9

40,9

68,28

49,22

19,05

Millimutres
Nom.

104.2

31.75

3.175

60.78

30,99

113.5

4.39 dia.

4,52 dia,

4.78

32.5

ai.1

80.98

55.58

30,18

101.6

original inch dimensions.

Pape Dd




MAGNETRON

3 halkes
I0-32 UNF
(see note |)

AN

—feference g'w_ig'

242

(MIL-E-1 }667E)

£ ?-7— G - 5.
b ; . 1 T
@"‘W T L) $ I'-l ------ i
| I n
gl ), '
4 hotas i ! a -
© 1 ' Copper
sea note 2~ 'CD @ cooling
- CE j) r 1 fins
A \'ﬂ
—_— P
R
"Q\A
| j Direction
b — L of ar blast
L ' N 2 Holes | L-W
S (see note 3)
b R N
[P
Reference
aail )
plane A
—K — -
Rerer¢p§b Note
plane C I. Holes shall be within

Anode temperaturg

measuring point

JULY 1664

2.

Q-0i5 of indicuted centres.
Centre of this hole to lie
within 0004 of reterence
plunelc'

. Holes ghall lie within 0005

of indicated centres. A
cylinder (:330 dia centreq
in holes shawn, shall clear

the side of the magnet
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MAGNETRON

2J55

To be read in conjunction with

GENERAT. OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICFES

OTERATING CONDITIONS
R, T, pulse power output
Duty Tactor
. Pulse duration
Tulse repetition frequency
Ieater 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

Yo

2

]]1 (surge) max.

thk (min.}

50
0.00067
2.0

325
2.5
12
12
144

50
B.0

96

32.5

12

50
0.001
1.0

1000

12
12
144
50
12
144
50
12

6.3 £10%
1.0
6.0

120

kw

us
p.p.8.

kv
kW
¥V/us

MHz

E I S

1t {8 necessary to reduce the heater voltage immediately after the appli-
cation of h.t. in accordance with the input power-heater voltage ruting

chart on page Cl.
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CHARACTERISTICS

Min. Max.
Frequency (fixed within the band} 0.345 9.405 GHz
Pulse volta, I =
voltage { pulse 124) 4.0 13.0 kv
R.F. 1 1 = - 7
pulse power culput {Ipulse 12A) 40 KW
Frequency pulling {v.s.w.r.=1.5) - 15.0 Milz
Frequency temperature coefficient - 0.25 MHz
per degC
RATINGS (ABSOLUTE MAXIMUM SYSTEM) Max
Pulse current 16 A
Pulse duration 2,58 us
Duty factor 0.001
Mean input power 180 W
Rate of rise of voltage pulse 60 kv/us
Load mismatch (v.3.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 = 30 k
P p autput “pulse 124) W
Min, Max.
Frequoncy
Within the band 3.345 to 9,405 GHz
BANDWIDTI 3.0 Mz
tp
Where tp=Pulse duration jnpus
MOUNTING POSITION Any
PRESSURISING

The magnetron néed not be pressurized at heights up to 10, 000ft,

The circular mounting flange and the waveguide nutput 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 ?:.l’i'kg/cm2 (451h/in2) absolute,

PHYSICAL DATA

kg 1b
Weight of magneiron 1.7 3.7
Weight of magnetron in carton 4.5 9.9

COOLING

Aflow of cooling air may be necessary to keep the anode block temperature
below the permitted maximum,

Temperature

Anode block max., 100 C

NOVEMBER 1967 N, 2J55 Page D2




MAGNETRON

OUTLINE DRAWING
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DIMENSIONS

Millimetres Inches

A 63.5 2,50 max,
B 11.1 0.5 0,437 +0.020

C 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 3.0 £0,13 2,874 10,0051

L 136.47 5,373 max,
M 12,7 0.5 max.
N 1.6 .963

0 79.3 3.12 max.
P 34 1.34 rad
Q 9.5 0.37

R 60,7 2.74 max,
5 67,06 2,66 max.
T 44,45 £0,18 1.750 +0,0071

u 52.3 2,08 max.
v 30.3 +0.5 1,192 £0,020

W 11 0,43 min.
X 5.4 2.97 max.
Y 19 0.75

7. 39,7 0.5 1.563 +£0.020

AA 3.18+0,12 0,125 £0¢.0051

B 75.8 +1.8 2,984 +0,083

ce 82.5 =0.7 3.248 +0.028

Millimetre dimensions derived from original inch dimensions

NOVEMBER 1967 q\v/ 24550 Page D4
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MAGNETRON 2)56

Ta be read in conjunction with
GENERAT. OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. pulse power output 50 50 KW
Duty factor 0.00033 0.001 aad

Tulsce duration 0.1 1.0 us
Iulse repetition frequency 3300 1000 p.p.8.
Heator vollage {running) 5.0 0 v
Tulse current 12 12 A
Pulse voltage 12.7 2.7 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.I. output power 16.5 50 W
Frequency pulling (v.s.w.r.= 1.5} 12 12 Milz

CATIIODE

Indirectly heated

Vh 6.3£10% v
1.0 A
Ih
Ih (surge) max, 6.0 A
T, {cold) 0.8 f
in, 120 3
th—l-c {min,)

1t is necessary to reduce the heater voltage immediately after the appli-
¢ation of h.t. in accordance with the input power-heater voliage rating
chart on page Cl.
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CHARACTERISTICS

Min.
Frequency {fixed within the band) 5,215
Pulse voliage (ipmsez 124A) 1t
R.F, pulse power output (Ipulse=12A) 40
Frequency pulling (v.e.w.r.=1.5 -
Freguency temyperature confficient ~
Input capacitance -
RATINGS {ABSOLUTE MAXIMUM SYSTEM)

Min.
Pulse current 11
Pulse duration -

Duty factor -
Mean Input power -
Rate of rise of voltage pulse -

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

END OT LIFE PERFORMANCE

Max.,

8,275 GHz

13 kY
- kw

15 Milz
0,26 MHaz

per degC
9.5 oF
Max.

13 A
2.5 us
0,001

180 W
150 k¥ us
1.5

The valve 18 deemed to have reached end of life when it fails to satisfy the

following:
LE t =
R pulse power output (Ipulse 124)
Min,
Frequency
Within the hand 9.21 to
1 = 12/ 1
Pulge voltage {Ipulse 124) 1
MOUNTING POSITION
PHYSICAL DATA
kg
Weight of magnetron 1.7
Weight of magnetron in earton 4.5

COOLING

30 W
Max.,
9.28 Gliz
13.5 kv
Any
1b
3.7
9,9

A flow of cooling air may be necessary to keep the anode bloek temperature

below the permitted maximum.
Temperature

Anode block max,

100 C

DECEMBER 1967 \v,/
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MAGNETRON 2)56

OUTLINE DRAWING OF 2J56
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DIMENSIONS

#= < g +H w @ & 9y 0 Z 5 ¢C A O o0 "mmg a3

<R

Millimetres

63.5
11,1 £0.5
2,16£0,13
36
31.6
4,90 £0.07
30,13
36.5 0.7
42.85
73.0 +0,13
136,47
12.7
1.6
79.3
34
9.5
69,7
67.6
44 ,45+0,18
52.3
30.3 +#0.5
11
75.4
19 .
39.7 0.5

3.18+0.13
75.8 £1.6
82.5 £0.7

Inches

2.50

0.437 £0.020
0.085 =0.0051
1.42

1,24

0,193 +0,0028
1.187

1.437 +0.028
1.687

2.874 +0.0051
5.373

0.5

0.063

3.12

1.34

0,37

2.74

2.66

1.750 +£0.0071
2.06

1.192 +0,020
0.43

2.97

0.75

1.563 0,020

0,125 +0,0051
2,984 +0,063
3.248 +0.028

Millimetre dimensions derived from original inch dimensions
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