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DATA HANDBOOK SYSTEM

The Mullard data handbook system is made up of three sets of Books, each comprising
several parts.

The three sets of books, easily identifiable by the colours of their covers, are as follows:
Book 1 (blue) Semiconductor Devices and

Integrated Circuits
Book 2 (orange) Valves and Tubes

Book 3 (green) Passive Components, Materials,
and Assemblies

THESE BOOKS REPLACE THE OLD SYSTEM OF LOOSE-LEAF HANDBOOKS.
New editions will be issued at approximately yearly intervals.

The data contained in these books are as accurate and up to date as it is reasonably
possible to make them. It must however be understood that no guarantee can be given
here regarding the availability of the various devices or that their specifications may not
be changed before the next edition is published.

The devices on which full data are given in these books are those around which we
would recommend equipmert to be designed. Where appropriate, other types no longer
recommended for new equipmenrt designs, but generally available for equipment
production are listed separately with abridged data. Data sheets for these types may be
obtained on request. Older devices on which data may still be obtained on request are
also included in the index of the appropriate part of each Book.

Information regarding price and availability of devices must be obtained from our
authorised agents or from our representatives.



SELECTION GUIDE—BOOK 2, PART 5

Section B—RADAR MAGNETRONS
Low power tunable magnetrons

Output Description Frequency Type No.
(W) (GHz)

10 (c.w.) C.W. 9:15 t0:9:6 JPT9-01

25 9-15to 9'6 JPT9-02

50 Miniature. Rugged 9:0 to9:5 YJ1090

50 Miniature. Rugged 85 to9:0 YJ1091
120 Miniature. Rugged, C band 54 'to 5:9 YJ1030
180 Miniature. Rugged 9:0- 1095 YJ1100
180 Miniature. Rugged 85 109:0 YJ1101

Marine radar magnetrons

Output Frequency Type No.
(kW) (GHz)
3-0 9:410£0-065 JP9-2-5
30 9:265-+0-065 JP9-2-5B
3:0 9:55 1-0:03 JP9-2-5C
3-0 9-4454+0-03 JP9-2-5D
3:0 9:445-1+0-03 JP9-2-5E
3-0 9-4454-0-03 JP9-2-5F
3-0 93751 0:03 JP9-2-5H
30 9:44540-03 JP9-2-5L
3:0 9-4451-0-03 JP9-2:5M
7:0 9:375 £0:-03 JP9-5M
7-0 9-41 +0-03 YJ1300
10 9:875:£0:03 2J42
10 9:24 +0-03 JP9-7A
10 9-55 +0:03 JP9-7B
10 9:375-1-0:03 JP9-7D
10 9:41 +0-03 YJ1071
20 9:375-1£0-:03 YJ1110
20 9:445-+0-03 YJ1111
20 9-3754-0:03 JP9-15
20 9-4454-0-03 JP9-15B
21 9:41 +0-03 JP9-18
22 9-:24 +0-03 YJ1050
25 9-41 1+0-03 YJ1120
25 9:445-1+0-03 YJ1121
40 33:05 +0-:35 (Q band) YJ1021
40 34-86 +0-35 (Q band) JP35-30
50 9-3754-0-03 JP9-50A
60 85 to 9:6 (Tunable) JPT9-60
65 9:4451-0-03 YJ1290
80 9:375+0:03 JP9-75




Section B—RADAR MAGNETRONS (cont.)
Beacon and special purpose magnetrons

Output Description Frequency Type No.
(kW) (GHz)
0-015 Push rod tuning 9:3'to 9:5 JPT9-01K
0:025 Fixed frequency 8:84+0-03 JP8-02B
20 Fixed frequency. High altitude 9-3754+0-03 | YJ1060
50 Fixed frequency. Forced-air cooled 9:375+0-03 | 2J55
90 Fixed frequency. Rugged 9-345+-0:03 | YJ1250
225 Tunable calibration. Forced-air cooled 8:5t0 96 YJ1010

High power radar magnetrons

Output Frequency Type No.
(kW) (GHz)
180 9-37540-05 JP9-180
250 9:375+0:03 JP9-250
250 9-:086-+0-083 JP9-250A
250 8:913-+-0-083 JP9-250B
250 8-93 +0-065 JP9-250C
250 8:7484-0-083 JP9-250D
250 8:583--0-083 JP9-250E
250 9-24 +0-03 JP9-250F
610 1-22 to 1-35 Tunable. JNT1-500
Unpackaged L band
Airborne radar magnetrons
Output Frequency Type No.
(kW) (GHz)
15 9-375+0:03 YJ1040
50 9-375-+0-03 YJ1200
50 9-375-+0-03 YJ1201
85 5-:40 +0:02 (C band) 6521




Section B—RADAR MAGNETRONS (cont.)

Spin tuned magnetrons
Output Description Frequency Type No.
(kW) (GHz)
200 Spin tuned over 450MHz sweep in 500us 8:7:t0 9:5 YJ1180
200 As YJ1180 with optional frequency lock 8:7to 9:5 YJ1181
Section C—HEATING MAGNETRONS
Output Description Frequency Type No.
(kW) (GHz)
0= For microwave therapy 2:45-+0-025 7090
1-25 Fast warm-up for microwave cooking 2:454+-0-025 YJ1280
2:5 Cooking and processing. Water cooled 2:454+0-025| YJ1160
2=5 Cooking and processing. Forced-air cooled 2:45+0-025| YJ1162
5-0 Industrial applications. Water cooled 2:45-+0-025 ¥J1:191
Section D—KLYSTRONS
Low power klystrons
Output Description Frequency Type No.
(mW) (GHz)
35 Lightweight. Waveguide. Flying leads 9:16 to 9:34 | YK1046
80 Micrometer tuning. Waveguide. 3-pin 851096 KS9-30
40 Mechanically tuned. Coaxial 8:7 to 9-:55 | 723A/B
45 Mechanically tuned. Coaxial 851096 2K25
45 Mechanically tuned. Coaxial 9-32 to 9-55 | KS9-20B
45 Mechanically tuned. Coaxial 9-3:10.9:5 KS9-20D
40 Mech. tuned. Waveguide. Octal base 9:3'10:9:5 KS9-40
45 Mech. tuned. Waveguide. Flying leads 9-35 to 9:55 | KS9-40B
40 Mech. tuned. Waveguide 9-38 to 9:51 | KS9-40D
45 Mech. tuned. Waveguide. Octal base 9-35 to 9-55 | KS9-40G
100 Coaxial output 6:6to 7:5 KS7-85
400 Waveguide. Forced-air cooled. Flying leads 10-:5t012:2 | YK1090
400 As YK1090 except 3-pin base 10-5 10122 | . YKT09




Section D—KLYSTRONS (cont.)
U.H.F. high power klystrons

Output Description Frequency Type No.
(kW) (MHz)
11 Air cooled 470 to 860 YK1001
11 Air and water cooled 470 to 860 YK1002
11 Air cooled 470 to 860 YK1005
Section E—TRAVELLING WAVE TUBES
Radar travelling wave tubes
Frequency Minimum saturated Type No.
power output
(CHz) (W)
2710, 3:3 250 (pulsed) LB3-250B
9:0t0 10 0-002 YH1060
7-:0to 11:5 0-004 LA9-3B
Communications travelling wave tubes
Frequency Minimum saturated Type No.
power output
(GHz) (W)
3:4t04-2 25 YH1090
5-8 to 85 22 YH1170
5:9.10.6'5 10 LB6-10
5:9.t0 65 10 LB6-10B
5:9:10:6:5 25 LB6-25
6:4to7-2 20 LB6-25A
7:1t0 78 18 LB7-20E
Section F—MICROWAVE COMPONENTS
Cunn effect oscillators
Nominal centre Description Type No.
frequency
(GHz)
85 Mechanical tuning range +500MHz CL8360
9:5 Typical power output 5mW CL8370
105 Output coupling 50Q0SM CL8380
11:5 CL8390
10-69 Fixed frequency. Typical power CL8630
output 8mW. Output coupling WG16




Section F—MICROWAVE COMPONENTS (cont.)

Mixers
Band Frequency Description Type No.
(GHz)
S 2:5 to 4-1 Coaxial balanced type C CL7311
S 25 to 41 Coaxial balanced type N CL7312
X 7:0to 115 Coaxial balanced type C CL7300
X 7:040 11-5 Coaxial balanced type N CL7301
X 8-0to 11 Waveguide single ended CL7309
Q 26-5 to 40 Waveguide single ended CL7310

Note:—A range of microwave diodes will be found in Book 1 Part 3.

Coaxial circulators

Max. Min. C.W. Power
Frequency Insertion Isolation Rating Type No.
Loss
(MHz) (dB) (dB) (W)
170 to 200 0-4 20 500 CL5191
200 to 230 0-4 20 500 CL5201
406 to 470 0-4 20 100 CL5151
406 to 470 0-5 23 100 CL5009
450 to 550 0-6 23 100 CL5014
470 to 590 0-35 22 100 CL5251
470 to 600 0-5 23 100 CL5007
470 to 600 0-35 22 500 CL5027
570 to 720 0-35 22 500 CL5028
590 to 720 0-35 22 100 CL5171
590 to 720 0-5 23 100 CL5008
608 to 785 0-5 23 100 CL5015
710 to 860 0-35 22 100 CL5181
710 to 860 0-5 23 100 CL5010
710 to 860 0-35 22 500 CL5029
1900 to 2300 0-5 25 50 CL5001
2200 to 3000 0-5 22 50 CL5005
3600 to 4300 0-5 25 50 CL5012




Section F—MICROWAVE COMPONENTS (cont.)

Waveguide 3-port circulators

Max. Min. C.W. Power
Frequency Insertion Isolation Rating Type No.
Loss
(GHz) (dB) (dB) (W)
B4 E 037 0-3 25 50 CL5031
36 to039 0:3 25 50 CL5041
36 to42 0-3 25 100 CL5075
5-925 to 6:425 0-3 25 100 CL5020
7:7---10-8:5 0-3 25 40 CL5021
Waveguide 4-port circulators
Max. Min. Isolation C.W.
Frequency Insertion Opposite | Adjacent Power Type No.
Loss Ports Ports Rating
(GHz) (dB) (dB) (W)
5:925t0 6:175 0-1 30 20 150 CL5081
5-:925 to 6:175 0-3 30 20 100 CLb057
6:125 to 6:425 0-3 30 20 100 CL5052
6:175 to 6:425 0-1 30 20 150 CL5091
6-575 to 6:875 0-35 30 20 100 CL5053
6-825 to 7:125 0-35 25 18 100 CL5051
7-125 to 7-425 0-3 25 19 100 CL5050
7-425 to 7-725 0-35 30 20 100 CL5054
b 7T ARG T T s s 0-3 30 18 25 CL5056
12:8505t0 035 0:3 25 20 25 CL5055




Section F—MICROWAVE COMPONENTS (cont.)
Waveguide isolators

Max. Min. C.W.
Frequency Insertion Isolation Power Type No.
Loss Rating
(GHz) (dB) (dB) (W)

3:65 to 3:95 0-5 30 15 CL6204
3-8 to4d2 0:5 30 10 CL6240
3:8-to4-2 0-8 30 10 CL6201
39 to42 0-5 30 156 CL6205
42 to46 0-5 30 10 CL6202
4-:6- - 'to.5:0 0-8 30 10 CL6203
5-925 to 6:425 0-5 30 20 CL6206
6-425 to 715 0-3 30 20 CL6251
6-875 to 7-425 0-5 30 20 CL6231
712540 7:75 0-3 30 20 CL6291
1:25-10:7-715 0-5 30 20 CL6241
7-4 to 8:025 0-5 30 10 CL6210
77 _-to8'5 0-5 30 15 CL6214
157 10.8:5 0-5 30 15 CL6216
85 =10:9:6 05 30 10 CL6222
85 10796 0-6 15 1 CL6221
107 to11:7 0-8 30 5 CL6215
12:5 -to13:5 0-5 30 10 CL6217
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LIST OF SYMBOLS

These symbols are based on British Standard Specification No. 1409 : 1950,
‘“ Letter Symbols for Electronic Valves ”’

1. SYMBOLS FOR ELECTRODES

Anode a Fluorescent Screen or Target... t
Cathode ... k External Metallisation ... M
Grid g Internal Metallisation ... m
Heater h Deflector Electrodes ... 1se X OPY
Filament . f Internal Shield ... s
Beam Plates ... bp Resonator ... Res

NOTE 1. In valves having more than one grid, the grids are distinguished
by numbers—g;, g,, etc., g, being the grid nearest the cathode.

NOTE 2. In multiple valves, electrodes of the different sections may be
distinguished by adding one of the following letters:

Diode ... w - d Hexode
Triode... v & Heptode ... h
Tetrode R | Octode .
Pentode . P Rectifier ... o r

Thus, the grid of the triode section of a triode-hexode
is denoted by gi.

NOTE 3. Two or more similar electrodes which cannot be distinguished
by any of the above means may be denoted by adding one or
more primes to indicate to which electrode system the
electrode forms a part.

Thus, the anode of the first diode in a double diode valve is
denoted a’.

2. SYMBOLS FOR ELECTRIC MAGNITUDES

Voltages Current
Direct Voltage ... ..V Direct Current ... T
Alternating Voltage (r.m.s. ) V. 6.6 Alternating Current (rom.s.) lr.m.s.
Alternating Voltage (mean) Vay Alternating Current (mean) lay
Alternating Voltage (peak) vpx Alternating Current (peak) ipx
Peak Inverse Voltage ... P.LV. No Signal Current ... v lo

Miscellaneous

Frequency S 1 Anode Efficiency 7
Amplification Factor e B Sensitivity S
Mutual Conductance ... Em Brightness B
Conversion Conductance... gc Temperature T
Distortion ... ... D Time ... o t
[
[Mullard]|
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LIST OF SYMBOLS

Inside Outside

Valve Valve
Resistance r R
Reactance X X
Impedance z 74
Admittance - y Y
Mutual Inductance m M
Capacitance v : c C
Capacitance at Workmg Temperature Cw
Power p P
3. AUXILIARY SYMBOLS
Battery or other source of supply ... b
Inverse (Voltage or Current) inv
Ignition (Voltage) ign
Extinction (Voltage) ... ext
No Signal o
Input ... in
Output ... out
Total tot
Centre Tap ct

4. COMPLEX SYMBOLS

Symbols in Sections 1 and 3 above may be used as subscripts to symbols in
Section 2, to denote such magnitudes as Anode Current, Grid Volts, etc.,
e.g.i—

Anode Voltage ee. Va Anode Current (A.C.r.m.s.) lar.m.s.
Control-Grid Voltage Vg1 No Signal Anode Current ... a0,
Anode Supply Voltage Vg, Control-Grid Current ... Ign
Filament Voltage ... V: Total Distortion ... i Dot
Heater Voltage .. Va 3rd Harmonic Distortion ... Ds
Anode Dissipation ... pa Equivalent Noise
Output Power ... Pout Resistance ... Req
Drive Power . Pdrive Limiting Resistor ... 35w IR
Anode Current (D. C. ) la Cathode Bias Resistor Rk
Internal External
Anode Resistance .. rs Ra
Insulation Resistance (heater to cathode) o k
Resistance between Control-Grid and Cathode rgl_k Re1_x
Capacitance (cold)—
Anode to all other electrodes ... Ca il
Anode to control-grid Ca gl
Control-grid to cathode at workmg temperature Cel_k(w)
Control-grid to all other electrodes except
anode (Input Capacitance) - Cin
Anode to all other electrodes except “control-
grid (Output Capacitance) Cout
Inner Amplification Factor ... Ugl_gs
| SRS
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TRANSMITTING AND TYPE
INDUSTRIAL VALVES AND TUBES NOMENCLATURE

A new comprehensive type nomenclature system for transmitting and industrial
valves and tubes has recently been introduced. In general, new Mullard devices
will have type numbers in the ‘new system’, earlier devices will retain numbers
in one of the ‘old systems’.

NEW SYSTEM

The type number for valves or tubes used primarily in ‘professional’ applications
(e.g. transmitters, navigation or communication equipment, industrial applica-
tions) consists of two letters followed by four figures. This system does not apply
to receiving-type valves.

The first letter indicates a fundamental characteristic of the device:

X—photosensitive tube
Y—vacuum valve or tube (except photodevices)
Z—gasfilled valve or tube (except photodevices)

The second letter indicates the construction or application of the device :

A—diode

C—trigger tube

D—triode or double triode

G—miscellaneous

H—travelling wave tube

J—magnetron

K—xklystron

L—tetrode, pentode, double tetrode or double pentode
M—cold cathode indicator or counter tube
P—photomultiplier tube or radiation counter tube
Q—camera tube

T—thyratron

X—ignitron, image intensifier or image converter
Y—rectifier

Z—voltage stabiliser or reference tube

The group of four figures is a serial number. The last figure is 0 for basic types;
variants of the basic type are indicated by the figures 1 to 9.

Example
YL1030 Transmitting double tetrode

Receiving-type valves

The type number of receiving valves used primarily in ‘professional’ applications
is similar to that for normal receiving valves except that there are four figures
instead of two or three. The letters and first figure have the same significance
as in the receiving valve type numbering system.

Example

EC1000 Triode for professional applications, special base, 6.3V
heater
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TYPE

TRANSMITTING AND

NOMENCLATURE INDUSTRIAL VALVES AND TUBES

OLD SYSTEMS

Transmitting and large industrial valves and tubes

The type number generally consists of two or more letters followed by two sets
of figures. These symbols provide information concerning the principal uses and
ratings of the valves according to the following code.

The first letter indicates the general functional class of valve:

Note.—For

B—backward wave tube

J—magnetron

K—klystron

L—travelling wave tube

M—I.f. amplifying or modulator triode

P—r.f. power pentode

Q—r.f. power tetrode

R—power rectifier

T—r.f. power triode

X—Ilarge thyratron. (All hydrogen thyratrons and other thyratrons
having max. mean anode current of 500mA or more.)

valves having dual electrode systems, the code letters for both

systems are used, e.g. ‘QQ’ for a double tetrode.

The second letter indicates some structural property in each class of valve:
(a) For transmitting valves and vacuum rectifiers, the type of cathode.
(b) For thyratrons and gasfilled rectifiers, the type of gas present.
(c) For microwave devices, a basic structural feature.

A—outputs up to 1W \ In backward wave and travelling
B—outputs of 1W and over J wave tubes
D—disc-seal construction

G—mercury-vapour filled

H—hydrogen-filled

N—external magnet required (in magnetrons)
P—packaged construction (in magnetrons)
R—inert-gas filled

S—reflex (single resonator) construction (in klystrons)
T—multiple resonator construction (in klystrons)
V—indirectly heated oxide-coated cathode
X—directly heated tungsten filament

Y—directly heated thoriated-tungsten filament
Z—directly heated oxide-coated filament

The third letter
Transmitting valves with a silica envelope have a third letter ‘S’.
Thyratrons with a shield grid (tetrode construction) have a third letter ‘Q’.
Microwave devices that are tunable have a third letter ‘T’.

[ —
[Mullard|
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TRANSMITTING AND TYPE
INDUSTRIAL VALVES AND TUBES NOMENCLATURE

The first group of figures, immediately following the letters, indicates:

(a) The approximate anode voltage in kV for transmitting valves and
rectifiers:

Thus 05 represents 0.5kV = 500V
2 represents 2kV = 2000V

For valves intended for pulse operation this figure is the peak anode
voltage in kV.

(b) The approximate peak inverse voltage in kV for thyratrons.

(c) The approximate frequency of operation in Ggc/s for magnetrons,
klystrons, backward wave tubes and travelling wave tubes:

Thus 9 represents 9Gc/s = 9000Mc/s.

The second group of figures indicates:

(a) For transmitting valves, the maximum permissible anode dissipation
in W. For dissipations of 10kW or more the dissipation in kW is given.

(b) For transmitting valves primarily intended for pulse operation this
group is prefixed by the letter ‘P’ and the figures indicate the maximum
peak current in amps.

(c) For backward wave and travelling wave tubes, the output power in
mW or W depending on the second letter (‘A’ or ‘B’).

(d) For magnetrons, the pulse power output in kW.
(e) For klystrons, the power output in mW.,
(f) For rectifiers, the approximate rectifier output current in mA.

(g) For thyratrons, the approximate maximum permissible mean anode
current in mA. This group consists of at least three digits, the first one
being 0 if the current is between 10 and 100mA. For currents of 10A
or more the current in amps is given.

Thus 045 represents 45mA

6400 represents 6400mA = 6.4A
12 represents 12A

A final letter occasionally follows the second group of figures. This is usually a
serial letter to denote a particular design or development. Types designed
for water cooling are indicated by the letter ‘W’ and if these types also
have a forced air-cooled version this is indicated by the letter ‘A’.

Examples
1P9-7 Magnetron with packaged construction for operation at a
frequency of approximately 9000Mc/s with pulse power
output of 7kW.
KS9-20 Klystron of reflex construction for operation at a frequency
of approximately 9000Mc/s with a power output of 20mW.
LA4-250 Travelling wave tube for operation at a frequency of approxi-

mately 4000Mc/s with an output of 250mW.

()
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TYPE TRANSMITTING AND
NOMENCLATURE INDUSTRIAL VALVES AND TUBES
QQV03-10 Double beam tetrode with indirectly heated oxide-coated
cathode. Rated to work at 300V and to dissipate 10W

continuously (5W at each anode).

QV20-P18 R.F. power tetrode with indirectly heated oxide-coated
cathode. Designed for pulse operation with maximum peak
anode voltage of 20kV and maximum peak anode current
of 18A.

RG3-250 Mercury-vapour rectifier rated to work at 3kV and to give
a maximum rectified output of 250mA.

XG5-500 Mercury-vapour thyratron having a rated peak inverse

voltage of approximately 5kV and a maximum permissible
mean anode current of approximately 500mA.

Cold cathode tubes

The type number for cold cathode tubes (excluding photocells and stabilisers)
consists of one letter followed by a group of three figures which are followed

by a second letter.

The first letter is always Z, indicating a cold cathode gasfilled tube.

The first figure indicates the type of base, the significance of the figure being
the same as for Mullard receiving valves.

The second and third figures are serial numbers indicating a particular design
or development.

The second letter indicates the function of the tube:
A—amplifier tube (continuous operation)

B—binary counter of switching tube

C—multistage counter tube
E—electrometer trigger or amplifier tube
G—gating tube

M—indicator (metering) tube
S—multistage switching tube
T—3-electrode trigger tube
U-—4-electrode trigger tube
W—>5-electrode trigger tube

Example

Z803U 4-electrode cold cathode trigger tube with B9A base.

A Page 4



MICROWAVE DEVICES: GENERAL OPERATIONAL

INTRODUCTION RECOMMENDATIONS

3.

3.1.

GENERAL

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

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

CHARACTERISTICS

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

LIMITING VALUES

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

Absolute-maximum rating system

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

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

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

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

TYPICAL OPERATING CONDITIONS

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

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

5. INSTALLATION

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

6. PRESENTATION OF VALVE DATA

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

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

(including radio) and electronics.

N, Page D2
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MICROWAVE DEVICES: GENERAL OPERATIONAL
RADAR AND

COMMUNICATION RECOMMENDATIONS
MAGNETRONS

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

1.2

1.3.

2.2.

HEATER

General

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

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

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

With some valves it may be required to limit the filament or heater
current when switching on the supply. Information on this will generally
be included on individual data sheets.

Indirectly heated oxide-coated cathodes

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

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

INPUT AND OUTPUT CONNECTIONS

Input connection

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

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

Output connection

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

()
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RADAR AND

RECOMMENDATIONS COMMUNICATION

MAGNETRONS

3.2,

3.3.

3.3.1.

H.T. SUPPLY AND MODULATORS

General

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

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

C.W. types

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

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

Pulse types

To ensure a constant operating condition with a pulsed valve the modulator
design must provide a pulse, the amplitude of which does not vary to any
significant extent from pulse to pulse. The necessary design precautions
depend on the type of modulator employed, and cannot be generalised.

The performance of a magnetron is often a sensitive function of the shape
of the pulse that it receives and it is necessary to control four distinct
aspects: rate of rise, spike, flat and rate of fall. In this connection it is
important that any observation of the shape of the pulse, either of voltage
or of current, supplied by the modulator should be made with a magnetron
load and not with a dummy load, because a magnetron acts as a non-linear
impedance. Furthermore, a magnetron is likely to be more sensitive to a
mismatched load.

Rate of rise

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

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

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

The rate of rise of voltage should be measured above the 80% point of
the peak voltage corresponding to the onset of oscillation. For accuracy
it is advisable to measure the rate of rise by means of a differentiating
circuit whose total capacitance does not exceed 59, of the total stray
capacitance of the modulator output circuit. Direct observation on an
oscilloscope can be misleading due to the limitation of the oscilloscope
and sampling device.
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3.3.2.

3.3.3.

3.34.

Spike

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

Flat

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

Rate of fall

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

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

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

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

LOADING

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

GENERATOR LOAD CHART (Rieke diagram)

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

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

PHASE OF SINK

From the generator load chart it is seen that with a load of bad mismatch
and at a particular phase, there is a region on the chart which is character-
ised by high power output and convergence of the frequency contours.
This region is known as ‘the sink’ and the phase of the load at which the
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1.2

8.
8.1.

8.2.

8.3.

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

OPERATION IN DUPLEXER SYSTEMS

Position of t.r. cell

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

Position of minimum

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

COOLING
General

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

Air cooling

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

Water cooling

The circulating cooling water should be as free as possible from all solid
matter and the dissolved oxygen content should be low. Whenever
possible a closed water system using distilled or demineralised water
should be employed.
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9.

10.

11.

12.

PRESSURISATION

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

STORAGE

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

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

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

CONDITIONING

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

RADIATION HAZARDS

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

If it is necessary to look directly into a magnetron output, this should be
performed through an attenuating tube or through a small hole set in the
wall of the waveguide at a bend. Alternatively r.f. screening such as copper
gauze of mesh small compared with the wavelength must be provided.

With high power magnetrons precautions may also be necessary to reduce
the stray r.f. radiation emitted through the cathode stem and other
apertures, especially when the magnetron is functioning incorrectly.
High voltage magnetrons (as well as the high voltage rectifier and pulse
modulator valves) can emit a significant intensity of X-rays and protection
of the operator may be necessary. When magnetron behaviour is viewed
through an aperture X-rays may be present. Protection of the eye is
afforded by viewing through lead glass.

(-







TUNABLE MAGNETRON NT l 500
Frequency: ‘L’ band, mechanically tunable. l -

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

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION

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

CHARACTERISTICS
Min.  Max.
Frequency
Tunable over the range 1.22 to 1.35 Ge/s
Pulse voltage
(Ipuise = 46A, H = 1.4kG) 26.5 31.5 kV
R.F. pulse power output
(lpuise = 46A, H = 1.4kG) 400 — kW
Frequency pulling factor
(v.s.w.r. = 1.5) — 5.0 Mc/s
Frequency pushing factor — 60 kc/s per A
Frequency temperature coefficient —— -30 ke/s per °C
CATHODE
Indirectly heated
Vi 23.5 \%
|h 2.2 A
I (surge) Max. 4.0 A

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

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

TYPICAL OPERATION

£ 1.285 G¢fs
Heater voltage (running) 155 \
Pulse duration 1.0 us
Pulse repetition frequency 1000 p/s
Duty cycle 0.001

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

OPERATING NOTES

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

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

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

(@
[Mullard|
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TUNABLE MAGNETRON

JNTI-500

COGLING

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

LIMITING VALUES (absolute ratings)

Min. Max.
Pulse current 25 60 A
Pulse voltage 24 34 kv
Pulse duration 1.0 6.0 us
Duty cycle —_ 0.002
Mean input power — 1.8  kw
Rate of rise of voltage pulse
tp<1.0us — 70 kV/us
tp>1.0<5.0us — 30 kV/us
Load mismatch (v.s.w.r.) —- 1.5
Temperature of anode block — 125 °c
MOUNTING POSITION Any
PRESSURISING
The output system may be pressurised up to a pressure of 1550torr.
PHYSICAL DATA
Weight of magnetron 13“’ 13&;
; ; 371b 8oz
Weight of magnetron in carton
g 8 17 kg
ACCESSORY
Permanent magnet 55302
DIMENSIONS
Inches Millimetres Inches Millimetres
A 4.496 114.2 max. P 0.012 0.31 min.
B 2.000 50.8 max. Q 0.28140.003 7.1354-0.075
C 3.374 85.7 max. R 0.16940.005 4.304-0.13
D 12.500 317.5 max. S 4.750 120.65 max.
E 9.185 2333 max. T 1.036 26.31
F  8.0004-0.185 203.2+-4.7 U  0.904 22.96
G 5.469+0.061 138.90-+1.55 V  0.125+0.003 3.175-+0.075
H 0.2504-0.002 6.35-+-0.05 W 0.010 0.25 max.
(square hole) X  3.0554-0.007 77.5854-0.185
J 2.310--0.003 58.6625-+0.0625 Y 0.564+-0.010 14.325--0.255
K 0.376-+-0.014 9.55--0.35 Z 1.57740.010 40.05-+0.25
L, 2312 58.7 AA  1.931+0.004 49.05+0.10
M  3.000 76.2 max. BB 3.505-+0.055 89.0254-1.395
N 0.59240.002 15.0440.04 max. CC 0.375+0.002 9.525-4-0.055

*Thread specification—S5 full threads minimum
Maximum major diameter = 58.75mm, 2.313in.
Minimum major diameter = 58.37mm, 2.298in.
Maximum pitch diameter = 57.69mm, 2.271in.
Minimum pitch diameter = 57.48mm, 2.263in.
Minimum minor diameter = 56.78mm, 2.235in.

[Mullard |
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TUNABLE MAGNETRON jNT I '500

Coincident arrows indicate .
approximate midband frequencies
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TUNABLE MAGNETRON lNT I -500
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TUNABLE MAGNETRON
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MAGNETRON IP8'OZB

QUICK REFERENCE DATA

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

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

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

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band 877 to 883 . Ge/s
Pulse voltage (Ipuise = 150mA) 750 850 \
R.F. pulse power output (Ipuise = 150mA) 17 — a4
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
Frequency pushing factor — 0.125 Mc/s per mA
Frequency temperature coefficient — -0.25 Mc/s per °C
Input capacitance — 9.0 pF
CATHODE
Indirectly heated
Vh 6.3 \
In 1.2 A

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

TYPICAL OPERATION

Heater voltage (running) 5.5 4.5 \
Pulse duration 4.0 4.0 us
Pulse repetition frequency 100,000 100,000 p/s
Duty cycle 0.2 0.4

Pulse current 150 150 mA
Pulse voltage 800 800 v
R.F. pulse output power 25 25 w
Mean input current 60 60 mA
Mean input power 48 48 4
Mean r.f. output power 10 10 w
Frequency pulling factor (v.s.w.r. = 1.5) 12 12 Mc/s
Rate of rise of pulse voltage 4.0 4.0 kV/us

(A
[Mullard |
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JP8-02B

MAGRNETRON

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

Pulse current

Pulse duration

Duty cycle

Mean input power

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

END OF LIFE PERFORMANCE
R.F. pulse power output (Ipuise = 150mA)

Frequency

Within the band
Pulse voltage (Ipuise = 150mA)

MOUNTING POSITION
PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

Min.

8.77
750

Max.
18(5) " mA
. us
0.5
60 w
5.0 kV/us
1.5
140 °C
15 %
Max.
to 8.83 Gc/s
850 \"
Any
1.0 Ib
454 g
21b 4oz
1 1.02 kg

5.0%7.25x7.25 in
1127 x 184 x 184 mm

DIMENS!ONS
Inches Millimetres

A 2.36 60 max
B 1.26 32 max
c 173 44 max
D 1.73 44 max
E 1.53+0.02 13.5+0.5
F 1.77 45 max
G 1.22+0.08 31+2
J. 0.51 13 max
K 1.14 29 max
1L 0.79 20 max
P 0.32+0.04 8+1
Q 0.64 16.2
R 0.61 15.5

(R
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MAGNETRON j P8-OZB
@ Terminals for heater
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MAGNETRON

{

QUICK REFERENCE DATA

Fixed frequency ‘X' band magnetron with natural cooling.

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

Unless otherwise shown data is applicable to all types.

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

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

CHARACTERISTICS

Min. Max.
Frequency
Fixed within the band JP9-2.5 9.345 to  9.475 Ge/s
1P9-2.5B 9.190 to 9.320 Gc/s
JP9-2.5C 9.520 to  9.580 Ge/s
Pulse voltage (Ipuise = 3.0A) 3.20 3.80 kV
R.F. pulse power output (lpuise = 3.0A) 2.5 —— kW
Frequency pulling factor
(v.s.w.r. = 1.5) — 18 Mc/s
Frequency pushing factor — 2.5 Mc/s per A

Frequency temperature coefficient
Distance of v.s.w. minimum from face of
mounting plate into valve

0.25 Mc/s per °C

JP9-2.5 0 6 mm
JP9-2.58 0 6 mm
JP9-2.5C 3 9 mm
Input capacitance — 9.0 pF
TYPICAL OPERATION
Duty cycle 0.0002
Heater voltage (running) 6.3 A
Pulse duration 0.1 us
Pulse repetition frequency 2000 p/s
Pulse current 3.0 A
Pulse voltage 3.4 kY
Pulse input power 10 kw
R.F. pulse output power 3.0 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 kV/us
(R
OCTOBER 1963 Lol
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i:g:%gB MAGNETRON
JP9-2.5C

CATHODE

Indirectiy heated
vh 6.3 \4
In 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 2.5 3.5 A
Pulse duration 0.02 1.0 us
Duty cycle — 0.001
Mean input power — 13 w
Rate of rise of voltage pulse —_ 60 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 120 %€
END OF LIFE PERFORMANCE
R.F. pulse power output (l,uisc = 3.0A) 2.0 kW
Min. Max.
Frequency
Within the band JP9-2.5 9.345 to  9.475 Ge/s
JP9-2.5B 9.190 to  9.320 Ge/s
JP9-2.5C 9.520 to  9.580 Ge/s
Pulse voltage (I,u1sc = 3.0A) 32 3.8 kV
MOUNTING POSITION Any
PHYSICAL DATA
Weight of magnetron 12:)2 4 :;
Weight of magnetron in carton {:g; ¢ :;
g : 75% 7T5% M in
Dimensions of storage carton 190 %190  x 280 o
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MAGNETRON

DIMENSIONS

-<><§<C—‘-"‘?°.O'°3"7<“IO'""“OO@>

Inches
1.181
1.625+0.015
3.463 4-0.001
0.591
1.521+0.001
0.450+0.001
0.610+0.001
0.984
0.200+ 0.001
0.640 + 0.001
0.175+0.003
1.457
4.528
0.428+0.167
2.717 +0.156
0.157
5.335+0.007
0.175+0.003
0.170+0.001
8.000+ 0.500
1.772
2.165

Millimetres
30
41.28 +0.38
87.960+ 0.025
15
38.633 +0.025
11.400+ 0.025
15.500+ 0.025
25
5.100+0.025
16.255+0.025
4.44 +0.08
37
115

4.0
135.50 +0.17
4.445+0.076
4.318+0.025
203.20 +12.70
45
55

(@

max.

max.
max.

min.

dia.
dia.

max.
max.
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}P?-% iB MAGNETRON
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MAGNETRONS JP9-2:5D

|P9-2-5E
JP9-2-5F
QUICK REFERENCE DATA
X-Band, fixed frequency, pulsed magnetron
Frequency (fixed within the band) 9.415 to 9.475 GHz
Power output (peak) 4.0 kw
Output connection Waveguide 16 flange

Service type No. for JP9-2.5E is CV10758

Unless otherwise shown, data is applicable to all types

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

JULY 1969 N\ JP9-2.5D-Page 1
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TYPICAL OPERATION

Operating conditions Condition 1
Heater voltage 6.3
Anode c¢urrent (peak) 3.0
Pulse duration (tp) 0.1
Pulse repetition rate 2000
Rate of rise of voltage pulse 60

Typical performance
Anode voltage (peak) 3.6
Power output (peak) 4.0
Power output (mean) 0.8
CATHODE

Indirectly heated

Heater voltage 6
Heater current 0.

Heating time (min.) (see note 1) 2.

TEST CONDITIONS AND LIMITS

Condition 2

6.3 A%

3.0 A

0.5 us

1000 pulse/s
60 kV/us

3.6 kv

4.0 kw

2.0 w

3 A%
5 A
0 minutes

The magnetron is tested to comply with the following electrical specification.

Test conditions

3 A%
0 mA
001
0 us
05:1

kV/us

Heater voltage 6.

Anode current (mean) 3.

Duty factor 0.

Pulse duration (tp) (see note 2) 1.

v.s.w.r. at output coupler i

Rate of rise of voltage pulse (see note 3) 70
Muliard]
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MAGNETRONS

Limits and characteristics

Min. Max.
Anode voltage (peak) 3.2 3.8
Power output (mean) 3.0 -
Frequency (see note 11) 9.415 9.475
R.F. Bandwidth at 1/4 power (see note 2) - 2t_p5
Frequency pulling (v.s.w.r. ¢€1.5:1) - 18
Minor lobe level (v.s.w.r. €1.5:1) 6.0 -
Stability (see note 4) - 0.25
Frequency pushing - 2:5

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

Input capacitance (see note 8)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

kv

GHz
MHz

MHz
dB

%
MHz/A

These ratings cannot necessarily be used simultaneously and no individual rating

should be exceeded.

Min. Max.
Heater voltage (see notes 1 and 9) 5.7 6.9 v
Anode current (peak) 2.5 3.5 A
Power input (peak) - 13.5 kW
Power input (mean) = 13.5 W
Duty factor - 0.001
Pulse duration (tp) (see note 3) 0.02 1.0 us
Rate of rise of anode voltage (sce note 4) - 70 kV/us
Anode temperature - 120 °c
v.Ss.w.r. at output coupler - 1.5:1

N JP9-2.5D-Page 3




END OF LIFE PERFORMANCE

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

Min. Max.
Anode voltage (peak) 3.2 3.8 kv
Power output (mean) 2.5 - w
Frequency 9.415 9.445 GHz
R.F. Bandwidth at 1/4 power - % MHz
P
Stability - 0.5 %
MOUNTING POSITION (See note 10) Any
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron 1.02 2.25
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190%x190%x280 7.5%X7.5%x11
VIBRATION
The magnetron is vibrationtested to ensure that it will withstand normal conditions
of service.
NOTES

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

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

S JPD-2.5D-Page 4



P9-2-5D
MAGNETRONS ligre
JP9-2:5F

NOTES (contd.)

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

4. With the magnetron operating into a v.s.w.r. of 1.5:1 varied through all phases
over an anode current range of 2.5 to 3.5mA mean. Pulses are defined as miss-
ing whenther.f. energy level is less than 70% of the normal level in the frequency
range 9.415 to 9.475GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during the period of observation after a period of
ten minutes operation.

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

6. Measured with heater voltage of 6.3 volts and no anode input power, the heater
current limits are 0.5 to 0.6Amps.

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

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

9. The magnetron is normally tested with a heater supply of 50Hz and is suitable
for operation at 1kHz and 1.1kHz. Mullard ILtd., should be consulted if the
magnetron is to be operated with a heater supply of any other frequency.

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

11. Magnetrons with other frequency ranges can be supplied to order.

12. The JP9-2.5D and JP9-2.5F are electrically and mechanically identical.

N JP9-2.5D-Page 5
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OUTLINE DRAWING OF JP9-2.5

—135.50140.97 ————} D121
l 6914
T :
34 4
max min
—» |le—10%2
118 max
* Lead connections
t Red — Heater
1 JP9-2.5E Blue - Heater /cathode
JPO9= 2.5D i 2 leads
JPO - 2.5F 12.7 216 +12.7
2 leads 200 tinned Outlet via waveguide W.G.16 to
take bolted flange choke coupling
+ 2’5 similar to Joint Services
max type 5985 -99-083-0051.
rr?usx */ T 4 holes @ 4.318 20.076
l 7 -
15,50 [ " @
+003 i 41.28.
] +0.38
ia . a
g a44_ J& . il B, ... :
| *008 ~_ 1 |
16.255 | i) o 4 fixing holes (a)
+0.025 38.63 @ 4.445%0076
—™ *o.03 ™
8;(/).2? All dimensions in mm

*JP9-2.5E wander plugs:-
' 4mm single pin 378/4/Red - Red lead
Belling Lee 4 3mm single pin 378A/3/Black-Blue lead

Millimetres
4 min.

@ 4.318 £0.076
4.44 £0.08
@ 4.445 +0.076

10 £2

12.7

15.50 £0.03
16.255 +0.025
25 max.

30 max.

CONVERSION TABLE
(Rounded outwards)

Inches Millimetres
0.15 min. 34 max.
@ 0.170 £0.003 38.63 £ 0.03
0.1748 +£0.0032 41.28 £0.38
@ 0.175 £0.003 55 max.
0.393 £0.079 69 £ 4
0.50 87.96 £0.03
0.6102 £0.0012 118 max.
0.640 £0.001 135.50 £0.17
0.99 max. 200
1.19 max. 216+ 12.7
MalTara]

A

Inches
1.34 max.
1.5209 = 0.0012
1.625 £0.015
.17 max.

.72 £0.16
.4630 £0.0012
.65 max.
.3347 = 0.0067
.87

o =N U R W NN

.50 £0.50
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MAGNETRONS

QUICK REFERENCE DATA
X-Band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band)

Output connection

JP9-2.5H 9.345 to 9.405 GHz
JP9-2.5L and JP9-2.5M 9.415 to 9.475 GHz
Construction Packaged

Waveguide 16 flange

Unless otherwise stated, data is applicable to all types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

Mullard

JULY 1970
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TYPICAL OPERATION

Operating conditions

Condition 1  Condition 2

Heater voltage 6.3 6.3 v
Anode current (peak) 3.0 3.0 A
Pulse duration (tp) 0.1 0.5 us
Pulse repetition rate 2000 1000 pulse/s
Rate of rise of voltage pulse 60 60 kV/us

Typical performance

Anode voltage (peak) 3.6 3.6 kv

Power output (peak) 4.0 4.0 kW

Power output (mean) 0.8 2.0 w
CATHODE

Indirectly heated

Heater voltage 6.3 Vv
Heater current 0.55 A
Heating time (min.) (see note 1) 30 s

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

Test conditions

Heater voltage 6.3 v
Anode current (mean) 3.0 mA
Duty factor 0.001

Pulse duration (tp) (see note 2) 1.0 us
v.s.w.r. at output connection <1.05:1

Rate of rise of voltage pulse (see note 3) 70 kV/us

Mullard
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MAGNETRONS

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Anode voltage (peak)
Power output (mean)
Frequency (see note 4)
JP9-2.5H
JP9-2.5L and JP9-2.5M

R.F. Bandwidth at 1/4 power
(see notes 2 and 5)

Frequency pulling (v.s.w.r. =1,5:1)
Minor lobe level (v.s.w.r. =1.5:1)
Stability (see note 6)

Frequency pushing (see note 7)

Cold impedance

Heater current

Frequency temperature coefficient

Input capacitance

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

JP9-2:5H
JP9-2-5L
JP9-2:5M

Min. Max
3.2 3.8
3.0 =
9.345 9.405
9.415 9.475
_ 2.5
tp
- 18
6.0 -
- 0.25
- 2.5
see note 8
see note 9

see note 10

see note 11

kv

GHz
GHz

MHz

MHz
dB

%
MHz/A

These ratings cannot necessarily be used simultaneously and no individual rating

should be exceeded.

Heater voltage (see note 12)

Anode voltage (peak)

Anode current (peak)

Power input (peak)

Power input (mean)

Duty factor

Pulse duration (tp) (see note 2)

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

v.s.w.r. at output connection

Mullard
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END OF LIFE PERFORMANCE

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

Min. Max.
Anode voltage (peak) 3.2 3.8 kv
Power output (mean) 2.5 - w
Frequency
JP9-2.5H 9.345 9.405 GHz
JP9-2.5L and M 9.415 9.475 GHz
’ 3.5
R.F. Bandwidth at 1/4 power - = MHz
P
Stability - 0.5 %
MOUNTING POSITION AND STORAGE
Mounting position Any
Mounting and storage precautions see note 13
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron 1.02 2.25
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190x190x280 7.5X7.5%11
VIBRATION
The magnetron is vibration tested to ensure that it will withstand normal conditions
of service.
NOTES

1. For ambient temperatures above 0°C the cathode must be heated for at least 30
seconds before the application of h.t. For ambient temperatures between 0 and
-559C the cathode heating time is 45 seconds min.

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

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

Mullard
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MAGNETRONS JP9-2-5H

JP9-2-5L
JP9-2:5M

NOTES (contd.)

4.

10.

1T,

12.

13.

Magnetrons with other frequency ranges can be supplied to order.

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

over an anode current range of 2.5 to 3.5mA mean.

. Measured as in note 5. Pulses are defined as missing when the r.f. energy level

is less than 70% of the normal level in the frequency range 9.345 to 9.405GHz
for the JP9-2.5H and 9.415 to 9.475GHz for the JP9-2.5L and JP9-2.5M. Missing
pulses are expressed as a percentage of the number of input pulses applied during
the period of observation after a period of five minutes of operation.

. Design test only. Measured over the anode current range of 2.5 to 3.5mA mean.

. The cold impedance of the magnetron is measured at the operating frequency and

will give a v.s.w.r. of >6:1. The position of the voltage minimum from the face
of the output flange into the magnetron shall be 3 to 9mm for the JP9-2.5H and
L, and 0 to 6mm for the JP9-2.5M.

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

current limits are 0.5 to 0.6A.

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

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

The magnetron is normally tested with a heater supply of 50Hz and is suitable
for operation at 1kHz and 1.1kHz. Mullard Ltd., should be consulted if the mag-
netron is to be operated with a heater supply of any other frequency.

When mounting and handling the magnetron, care must be takento prevent demag-
netisation. It is necessary to keep all magnetic materials as far as possible, at
least 50mm (2 in), from the magnet. When storing, magnetrons should be kept as
far apart as possible, at least 150mm (6 in). During shipment, adequate separa-
tion between magnetrons is provided by the dimensions of the inner pack of the
storage carton, and it is recommended that magnetrons not in usebekept inthese
packs.

Mullard
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OUTLINE DRAWING OF JP9-2.5H, L AND M

jo——-135.5020.17 ——————— D121
‘ 6914
T 1 1 1
34
max nﬁm
| —s |l+—102%2
118 max

.

Lead connections
Red — Heater

JP9-2.5M Blue — Heater /cathode
JP9-2.5H 2 leads
JP9=2.5L 12.7 216 +12.7
2 leads 200 tinned Outlet via waveguide W.G.16 to
¥ take botted flange choke coupling
’ 25 similar to Joint Services
max type 5985 -99-083-0051.
rhax L i/ T 7~ 4 holes ¢4 318#0.076
s PP
1003 y | 4. 28
' L 4 +0.38
a :
rgaox 4.44 _ e - J
) $0.08 ™ N | | A \
16255 e 4 fixing holes (a)
+0.025 38.63 @ 4.445%0076
" %o.03
87.96 All dimensions in mm
+0.03

*JP9-2.5M wander plugs:-

Millimetres
4 min.
@ 4.318 £0.076
4.44 £0.08
@ 4.445 +0.076
10 £2
12.7
15.50 £0.03
16.255 £0.025
25 max.

30 max.

Belling Lee {

4mm single pin 378/4/Red - Red lead
3mm single pin 378A/3/Black-Blue lead

CONVERSION TABLE
(Rounded outwards)

Inches Millimetres Inches
0.15 min. 34 max. 1.34 max.
@ 0.170 £0.003 38.63 £0.03 1.5209 + 0.0012
0.1748 £0.0032 41.28 £0.38 1.625 +0.015
@ 0.175+£0.003 55 max. 2.17 max.
0.393 £0.079 69 +4 2.72+0.16
0.50 87.96 +0.03 3.4630 £0.0012
0.6102 £0.0012 118 max. 4.65 max.
0.640 £0.001 135.50 £0.17 5.3347 £ 0.0067
0.99 max. 200 7.87
1.19 max. 216 + 12.7 8.50 £0.50

Mullard
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MAGNETRON JP9-5M

QUICK REFERENCE DATA

X-Band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band) 9.345 to 9.405 GHz
Power output (peak) 7.0 kW
Output connection Waveguide 16 flange
Construction Packaged

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

Mullard
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TYPICAL OPERATION
Operating conditions
Heater voltage
Anode current (peak)
Pulse duration (tp)
Pulse repetition rate

Rate of rise of voltage pulse

Typical performance
Anode voltage (peak)
Power output (peak)

Power output (mean)

CATHODE
Indirectly heated
Heater voltage
Heater current

Heating time (minimum) (see note 1)

TEST CONDITIONS AND LIMITS

Condition 1 Condition 2

6.3 6.3
5.0 5.0
0.1 1.0
2000 1000
60 60
4.25 4.25
7.0 7.0
1.4 7.0
6.3
0.55
30

A
us
pulse/s

kV/us

kv
kW
W

The magnetron is tested to comply with the following electrical test specification.

Test conditions
Heater voltage
Anode current (mean)
Duty factor
Pulse duration (tp) (see note 2)
v.s.w.r. at output coupler

Rate of rise of voltage pulse (see note 3)

Mullard

o o o
(=}

-
(=}

75

mA

us

kV/us

JP9-5M Page 2



MAGNETRON JP9-5M

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 6.0 = w
Frequency (see note 4) 9.345 9.405 GHz
R.F. bandwidth at 1/4 power (see note 4) - 2t_5 MHz
P
Minor lobe level (see note 4) 6.0 = dB
Frequency pulling (see note 5) = 18 MHz
Stability (see note 6) - 0.25 %

Cold impedance (see note 7)
Heater current (see note 8)
Frequency temperature coefficient (see note 9)

Input capacitance (see note 10)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Min Max.
Heater voltage (see note 11) 5.7 6.9 \'
Heater current (surge) - 3.0 A
Anode current (peak) 4.0 6.0 A
Anode voltage (peak) 4.0 4.6 kv
Power input (peak) = 25 kW
Power input (mean) = 25 w
Duty factor - 0.001
Pulse duration (tp) (see note 2) = 1.0 us
Rate of rise of anode voltage (see note 3) - 75 kV/us
Anode temperature - 120 0C
v.s.w.r. at output coupler = 1.5:1

Mullard
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END OF LIFE PERFORMANCE

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

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 5.0 = w
Frequency 9.345 9.405 GHz
MOUNTING AND STORAGE
Mounting position Any
Mounting and storage precautions see note 12
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron 1.25 2.78
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190 X 190 x 280 7.5X7.6x11
VIBRATION
The magnetron is vibration tested to ensure that it will withstand normal conditions
of service.
NOTES

1. For ambient temperatures ahove 0°C. For ambient temperatures between 0°C
and -55°C the cathode heating time is 45 seconds.

o

. The tolerance of pulse current duration (tp) measured at 50% amplitude is £10%.

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

4. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 phase adjusted
for maximum degradation. The anode current is varied over the range of 4.0 to
6.0A peak.

5. Measured at an anode current of 5A peak under matched conditions. A mismatch
of 1.5:1 is then varied through all phases.

Mullard
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MAGNETRON JP9-5M

NOTES (contd.)

6.

10.

11.

12.

Measured with the mismatch conditions and most unfavourable current of note 4"
Pulses are defined as missing when the r.f. energy level is less than 70% of the
normal level in the frequency range 9.345 to 9.405GHz. Missing pulses are
expressed as a percentage of the number of input pulses applied during a period
of observation of three minutes after an initial operating period of not more than
three minutes.

. The cold impedance of the magnetron is measuredat the operating frequency and

will give a v.s.w.r. of >6:1. The position of voltage minimum from the face of
the output flange into the magnetron is 3.0 to 9.0mm.

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

current limits are 0.5 to 0.6A.

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

(after warming) is -0.25MHz/°C.
Design test only. The maximum input capacitance is 9.0pF.

The magnetron is tested with a sinewave heater supply of 50Hz and is suitable
for operationfrom 50Hz to 1kHz sine or square wave supply. Mullard Ltd. should
be consulted if the magnetronistobe operated with a heater supply having different
frequency or waveform conditions.

When mounting and handling the magnetron, care must be taken to prevent de-
magnetisation. It is necessary tokeep all magnetic materials as far as possible,
at least 50mm (2 in) from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 15cm
(6 in) . During shipment adequate separation is provided by the dimensions of the
inner packs of the storage cartons and it is recommended that magnetrons not in
use be kept in these packs.

Mullard
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OUTLINE DRAWING OF JP9-5M

r——1 35.5040.17 ————— p2304
? ‘ I ) i |
. 1
40 4
max ~ min
U s 12.25
t4.2
e 118 max —— =
L Lead connections
Aamed Red —Heater
o Blue—Heater /Cathode
4 fixing holes (a) :
@ 4.445%0.076 200 Outlet via waveguide WG16
\ nom to take bolted flange choke
) coupling similar to Joint Services
T ; type 5985-99-083-0051
max /
+0.076
55 ' 4 holes @ 4.369%3:97¢

41.28
+0.38

Millimetres

4 min.

4.44 +0.08

@ 4.445 +0.076
12.25 +4.25
15.50 +0.03
16.255 £0.025
25 max.

30 max.

H O © o © o o

CONVERSION TABLE
(Rounded outwards)

Inches Millimetres
.16 min. 38.63 +0.03
172 tgggg 40 max.
.1748 £0.0032 41.28 +0.38
.175 £0.003 55 max.

48 £0.17 69 +4

.6102 £0.0012 87.96 £0.03
.640 £0.001 118 max.

.99 max. 135.50 £0.17
.18 max. 200 nom.

-

B I VL I S

dimensions in mm

Inches

.5209 £0.0012

.58 max.

.625 £0.015
.17 max.

.72 +0.16
.4630 £0.0012
.65 max.
.3347 £0.0067

.87 nom.

Mullard
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MAGNETRON P9-7
Power output: 7 SKW, pulsed. JP9-7A

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

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

CHARACTERISTICS
Min. Max.
Frequency (measured with the
anode block at 45°C) IP9-7 9.345 to 9.405 Ge/s
Fixed within the band JP9-7A  9.210 to 9.270 Ge/s
JP9-7B  9.525 to 9.585 Gefs
Pulse voltage (Ipuise = 4.5A) 53 5.7 kV
R.F. pulse power output
(Ipuise = 4.5A) 7.0 kW
Frequency pulling factor
(v.s.w.r. = 1.5) 15 Mc/s
Frequency temperature coefficient -0.25 Mc/s per °C
Distance of v.s.w. minimum from
face of mounting plate into valve 16.5 22.5 mm
Input capacitance 8.0 pF
CATHODE
Indirectly heated
Vi 6.3 \
In 600 mA

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

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

TYPICAL OPERATION

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

Pulse current 4.5 A
Pulse voltage 5.5 kV
R.F. pulse output power 7.5 kW
Mean input current 4.5 mA
Mean input power 24.7 w
Mean r.f. output power 75 w
Frequency pulling (v.s.w.r. = 1.5) 14 Mc/s
Rate of rise of pulse voltage 50 kV/us

COOLING

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

(-
[Mullard]
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JP9-7

jP9 7A MAGNETRON
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Pulse current 3.5 5.5 A
Pulse voltage 5.0 6.0 kV
Pulse duration 2.5 us
Duty cycle 0.0025
Mean input power 82.5 W
Rate of rise of voltage pulse 60 kV/us
Load mismatch (v.s.w.r.) 1.5
Temperature of anode block 120 °C
MOUNTING POSITION Any

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

— Q —>

o«

3.0 Ib

1.4 kg

57 Ib

2.5 kg

7.75 x 8.0 x 9.75 in
200x 210 x 250 mm

6

DIMENSIONS

inches mm
A 4.47 113.5
B 4.103+0.004 104.240.1
c 0.17-+0.003 4.3240.08
D 0.175+4-0.003 4.45-+0.08
E 0.19 4.8
F 4.0 102
G 1.93 49
H 164 H1.7
) 1.224-0.003 30.994-0.08
K 1.224+0.004 30.99+0.1
L 1.28+0.004 32.51+0.1

max.
max.
min.

max.

h

N<XX<CH»Y»mZQvZZ

CoowNwoOANwW

oLin=AN=aLD
NN OYO

Lo [T
25.4 max.
81.0 max.
55.6 max
30.2 max.
6.4 max.
5-+0.01 3.1840.25
82.6 max.
40.13 64+3
+0.13 76+3

40040.003  10.16-0.08
64010004  16.250.10
'900+£0.003  22.86+0.10
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MAGNETRON

JP9-7
JP9-7A
JP9-7B

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

7

Miniature

bayonet cap

Reference plane 'B'—‘—z

Reference plane A

1

|
|
|
ja— X

A
B
F
v
E——<——~G——>! 3\
o X |
o] & &
i A
s, T L]
== R AN
Y el

_Reference plane 'C’'

Page D3







JP9-7

MAGNETRON
JP9-7A
JP9-7B
JP9-7 9319
JP9-7A
JP9-78
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Anode pulse current (A)
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JP9-7
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JP9-7B
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MAGNETRON j P9'7D

QUICK REFERENCE DATA

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

Power output (pulsed) 10
Construction

Frequency 9.375  Gcfs

kW

Packaged

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—MICROWAVE DEVICES: INTRODUCTION
and RADAR AND COMMUNICATION MAGNETRONS which precede

this section of the handbook.

TYPICAL OPERATION

Heater voltage (running) 6.3 6.3 5.8 v
Pulse duration 0.05 0.1 1.0 us
Pulse repetition frequency 4000 1000 1000 p/s
Duty cycle 0.0002 0.0001 0.001
Pulse current 7.0 6.0 5.5 A
Pulse voltage 5.9 5.7 5.6 kV
Pulse input power 41.3 34.2 308 kW
R.F. pulse output power 10.5 9:5 9.0 kW
Mean input current 1.4 0.6 55 mA
Mean input power 8.3 3.4 3 W
Mean r.f. output power 21 0.95 9.0 W
Frequency pulling factor (v.s.w.r. = 1.5) 14 14 14 Mc/s
Rate of rise of pulse voltage 110 110 80  kV/us
ABSOLUTE MAXIMUM RATINGS
Min. Max.

Pulse current

tp < 1.0us 4.5 6.0 A

tp < 0.1us 4.5 7.0 A
Pulse duration 0.05 1.0 us
Duty cycle — 0.002
Mean input power — 83 w
Rate of rise of voltage pulse — 120  kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 100 2C

(@
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jP9'7D | MAGNETRON

CATHODE
Indirectly heated
Vh 6.3 A%
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.
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 9.405Ggc/s
Pulse voltage (Ipuise = 5.5A) 5.4 59 kV
R.F. pulse output power (lpuise = 5.5A) 8.0 = kW
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
Distance of v.s.w. minimum from
mounting plate into valve 16.5 22.5 mm
Input capacitance — 8 pF
END OF LIFE PERFORMANCE
R.F. pulse output power (lpuise = 5.5A) 7.0 kW
Min. Max.
Frequency (measured with anode block at 45°C)
Fixed within the band 9.345 to 9.405 Gg¢/s
Pulse voltage (Ipuise = 5.5A) 9.4 5.9 kV

COOLING

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

MGOGUNTING POSITION Any

PHYSICAL DATA

Weight of magnetron ?J;b 0 Ez
Weight of magnetron in carton ;ISb 1 E;
Dimensions of storage carton 120(7)'152?:;?5‘58-75 m:'?\

\v/ Page D2



MAGNETRON
N
—Q—>t——— P —
7 -
1 -+
i ]
| - |
EEA
DIMENSIONS
Inches Millimetres
A 4.453+0.015 113.11+0.38
B 4.103+0.004 104.2+0.10
Cc 0.170+0.003 4.32+0.08
D 0.175+0.003 4.45+0.08
E 0.172+0.016 4.37+0.41
F 4.0 102 max.
G 1.938 49 min.
H 1.625+0.016 41.28+0.41
J 1.22+40.003 30.99+0.08
K 1.22+ 0.004 30.99+0.10
L 1.28+0.004 32.51+0.10
M 1.0 25.4 max.
N 2.938+0.25 74.61+6.35
P 2.188 55.6 max.
Q 1.188 30.2 max.
R 0.25 6.4 max.
S 0.125+0.01 3.184+0.25
T 3.25 82.6 max.
U 2.52+0.13 64+3
\% 3.0+0.13 76+3
X 0.400+ 0.003 10.16+0.08
¥ 0.640+ 0.004 16.25+0.10
Z 0.900+ 0.003 22.86+0.10
(D
[Mullard |
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MAGNETRON

JP9-7D

OUTLET VIA WAVEGUIDE WGI6
TO TAKE BOLTED FLANGE CHOKE
COUPLING INTER—-SERVICES TYPE Z83005I
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MAGNETRON jP9'7D
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JP9-7D
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JP9-15
JP9-15B

MAGNETRON

QUICK REFERENCE DATA

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

Frequency JP9-15 9.375 Gc/s

JP9-15B 9.445 Gcfs
Power output (pulsed) 18 kW
Construction Packaged

Unless otherwise shown data is applicable to both types.

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

TYPICAL OPERATION

Pulse duration 0.05 0.1 1.0 us
Pulse repetition frequency 2500 2000 500 p/s
Duty cycle 0.000125 0.0002 0.0005
Pulse current 8.0 Z:5 7.0 A
Pulse voltage 7.7 7.6 7.5 kV
Pulse input power 62 57 53 kW
R.F. pulse output power 22 21 20 kW
*Mean input current 1.2 1.6 3.5 mA
Mean input power 7.75 11.4 26.5 \\4
Mean R.F. output power 2.75 4.2 10.0 A%
Heater voltage running 6.3 6.3 6.3 v
Frequency pulling factor
(v.s.w.r. = 1.5) 17 17 17 Mc/s
Rate of rise of pulse voltage 95 90 80 kV/us

*Includes pre-oscillation current

ABSOLUTE MAXIMUM RATINGS

Pulse current Min. Max.
(tp < 1.0ps) 6.0 9.0 A
(tp > 1.0 to 2.5ps) 6.0 7:5 A
Pulse duration 2.5 us
Duty cycle — 0.0015
Mean input power = 83 w
Rate of rise of voltage pulse — 100 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 120 °C

MAY 1964 N, JP9-15/B Page D 1

HI



lP9- I 5 MAGNETRON
JP9-15B

CATHODE
Indirectly heated
Vh 6.3 \
In 550 mA

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

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

CHARACTERISTICS
Frequency Min. Max.
Fixed within the band JP9-15 9.345 to * 9.405 Ge/s
JP9-15B 9.415 to  9.475 Ge/s
Pulse voltage (Ipuise = 7.5A) 7.0 8.2 kV
R.F. pulse power output (lpuse = 7.5A) 17 — kW
Frequency pulling factor
(v.s.w.r. = 1.5) — 18 Mc/s
Frequency pushing factor — 1.5 Mc/s per A
Frequency temperature coefficient — -250  ke/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 (Ipuise = 7.5A) 15 kW
Frequency Min. Max.
Within the band JP9-15 9.345 to  9.405 Gce/s
JP9-15B 9.415 to  9.475 Gcfs
Pulse voltage (Ipuise = 7.5A) 7.0 8.2 kV
COOLING

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

maximum.

MOUNTING POSITION Any

PHYSICAL DATA
Weight of magnetron {3 |7b 1 Ez
Weight of magnetron in carton {g |9b 6 E;
Dimensions of storage carton 119;'8:202-0;(243-8 m::
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JP9-15
JP9-158B

MAGNETRON

<KX<CHUZQUVZIrXR—IOMMQgO®>

Inches

4.468
3.465+0.004
1.169
0.640+ 0.004
0.400+0.003
0.185
1.641
1.800
0.610+0.004

0.900+0.004
0.170+0.003

0.175+0.003
0.138
3.500
2.824
3.358
0.252
1.000
0.591
2.760
3.799
1.575

Millimetres
113.5 max.
88.0+0.1
29.7 min.
16.25+0.10
10.16+0.08
4.7 max.
41.7 max.
45.7 max.
15.5+0.1
22.86+0.10
4.324+0.08
4.45+0.08
35 max.
88.9 max.
71.74 max.
85.3 max.
6.4 max.
25.4 max.
15 min.
70.1 max.
96.5 max.
40 max.
(C—
[Mullard |
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MAGNETRCN .lP9' 15

JP9-15B
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MAGNETRON JP9- I5
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MAGNETRON JP9-18

QUICK REFERENCE DATA

Fixed frequency 'X' band magnetron with natural cooling

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

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

OPERATING CONDITIONS

R.F. pulse power output 21 21 kW
Duty factor 0.0002  0.0005
Pulse duration 0.1 1 0 us
Pulse repetition frequency 2000 500 P.P.8.
Heater voltage (running) 6.3 6.3 v
Pulse current 8.6 8.6 A
Pulse voltage 7.2 7.2 kv
Pulse input power 62 62 kW
Rate of rise of voltage pulse 90 90 kV/us
*Mean input current 1.8 4.3 mA
Mean input power 13 31 w
Mean r.f. output power 4.2 10.5 w
Frequency pulling (v.s.w.r.=1.5) 16 16 MHz

*Includes pre-oscillation current

()
| Mullard ]
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CHARACTERISTICS

Min. Max

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

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

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

Vh 6.3 \
Ih 0.55 A
Ih (surge) oA, 5.0 A
T (cold) 1.75 Q

Heating time

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

In many applications 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 25watts, it is necessary to reduce
the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on page Cl1.

JP9-18 Page 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:
.F. =8, 17 kW
R.F. pulse power output (Ipu.lse 8.6A)
Min. Max.
Frequency within the band 9.38 to 9.44 GHz
Pul 1t: =8.6A 7.0 to 7.5 kv
se voltage (Ipulse )
MOUNTING POSITION Any
PHYSICAL DATA
kg 1b
Weight of magnetron L7 3.7
Weight of magnetron in carton 2.9 6.4
cm in
Dimensions of storage carton 19.7x20.4x24.8 7.8x8.0x9.8

COOLING

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

Temperature

Anode block max. 120 C
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MAGNETRON

DIMENSIONS

Z 2 R 9@ oHEU8aw »

£ < a1 ®wowo

Millimetres
25.40
32.51%0,10
4.32+0.08
16.25+0.10
30.99+0.08
22.86+0.10
30.99+0.,08
4,445+ 0.075
41.70
4.80
10.16+0,08
47.00
76£3.0
102
104.2+0.10
113.5
28.00
78.00
55.00
84.00
3.18+0.25
65+3.0

Inch dimensions derived from original millimetre dimensions

Inches
.000
280=0.
L7000

o O = =

.640 0.

-

2200,
900 0.
.2200.
175%0,

= O M O

.641
.189

(=T =

.400 =0,

3.0+0.12
4.015
4.10x0.0
4.468
1.10

.07
.165

.125+0,0098

3
2
3.307
0
2

.56+0.1

JP9-18

004
003
004
003
004
003
003

003

04

2

dia.max,

dia,

dia.
max.

max,

min.

max.

max.
max.
max,
max.

max.,
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MAGNETRON JP9-50A

QUICK REFERENCE DATA

X-band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band) 9.345 to 9.405 GHz
Power output (peak) 50 kW
Output connection Special WG15 flange
Construction Packaged

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

Mullard
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TYPICAL OPERATION

Operating conditions
Heater voltage
Anode current (peak)
Pulse duration (tp)
Pulse repetition rate

Rate of rise of voltage pulse

Typical performance
Anode voltage (peak)
Power output (peak)

Power output (mean)

CATHODE
Indirectly heated
Heater voltage (see note 1)
Heater current

Heating time (min.) (see note 2)

TEST CONDITIONS AND LIMITS

Condition

5.6
12
0.06
4000

A i Condition 2

4

12

0
1000

50

27.

6.3
1.0
120

0] v
A

.55 us
pulse/s

kV/us

.5 kv
kW

The magnetron is tested to comply with the following electrical specification.

Test conditions
Heater voltage (running)
Anode current (mean)
Duty factor
Pulse duration (tp) (see note 3)
v.s.w.r. at output connection

Rate of rise of voltage pulse (see note 4)

Mullard

4.0

6.6

0.00055

0.4

1.05:1
150

mA

us

kV/us
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MAGNETRON

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Min.
Anode voltage (peak) 11
Power output (mean) 22
Frequency (see note 5) 9.345
R.F. Bandwidth at 1/4 power _
(see note 6)
Minor lobe level (see note 6) 6.0

Frequency pulling (see note T7) -
Stability (see note 8) o
Heater current (see note 9)

Frequency temperature coefficient (see note 10)

Input capacitance (see note 11)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

JP9-50A

Max
13 kv
- w
9.405 GHz
21:—'5 MHz
p
- dB
15 MHz
0.25 %

These ratings cannot necessarily be used simultaneously and no individual rating

should be exceeded.

Min.
Heater voltage (see note 1) 5.7
Heater current (surge) -
Anode current (peak) 10

Anode voltage (peak) -
Power input (mean) -
Duty factor (see note 12) =
Pulse duration (tp) (see note 3) =
Rate of rise of voltage pulse (see note 4) =
Anode temperature (see note 13) =

v.s.w.r. at output connection =

Max.
6.9 v
5.0 A
16 A
16 kv
160 w
0.001
1.0 us
160 KV/us
120 %
i 4 )

Mullard
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END OF LIFE PERFORMANCE

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

Min. Max.

Power output (mean) 16.5 = w
Frequency 9.345 9.405 GHz

" 3.0
R.F. Bandwidth at 1/4 power - o MHz

p
Stability - 0.5 %

MOUNTING AND STORING

Mounting position (see note 14) Any

COOLING

Forced air, sufficient to ensure that the maximum specified anode temperature is
never exceeded.

PHYSICAL DATA

kg 1b

Weight of magnetron 1.81 4.0

Weight of magnetron in storage carton 1.92 4.25

mm in

Dimensions of storage carton 204 X 241 X 266.7 8xX9.5x%10.5

NOTES
1

. With no anode input power. Immediately after the application of anode power the

heater voltage must be reduced in accordance with the heater derating chart on
page 8.

. For ambient temperatures above 0°C. For ambient temperatures between 0°c

and -55°C the cathode heating time is 180 seconds.

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

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

amplitude.

. Measured with an anode temperature of approximately 80°C.

. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 varied through

all phases over an anode current range of 10 to 14A peak.

Mullard
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MAGNETRON JP9-50A

NOTES (contd.)

10.

i

12.

13.

14.

. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 at an anode

current of 12A peak.

. Measured under the conditions described in note 6. Pulses are defined as miss-

ing when the r.f. energy levelis lessthan 70% of the normal level in the frequency
range 9.345 to 9.405GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during a period of observation of three minutes
after an initial operating period of not more than three minutes.

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

current limits are 0.9 to 1.1A.

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

Design test only. The maximum input capacitance is 10pF.
For peak input powers exceeding 150kW the duty factor must not exceed 0.0007.
Measured at the point indicated on the outline drawing.

When mounting and handling the magnetron, care must be taken to prevent de-
magnetisation. It is necessaryto keep all magnetic materials as far as possible,
at least 50mm (2in) from the magnet.

When storing, magnetrons should be kept asfar apartas possible, at least 150mm
(6 in). During shipment adequate separation between magnetrons is provided by
the dimensions of the inner pack of the storage carton, and it is recommended
that magnetrons not in use be kept in these packs.

Mullard
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OUTLINE DRAWING OF JP9-50A
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MAGNETRON

24
28

30.
30.
31.
34.
37.

40

42.
44 .
52.
63.
67.
69.

73
75
77

79.
83.
136.

mm

6

.29/2.03
.30/3.05
.42/4.16
.98/4.83
.5

97 min.
.61/10.59

.7 max.

.05
.64/21.82

max.
max.

15
78/29.77
63

14 rad.
29/35.71

.18/39.117

85
63/44.27
25

5 max.

6

72 max.

.18/72.87
.41 max.

.4 max.

38 max.
34/81.76

53 max.

CONVERSION TABLE
(Rounded outwards)

- O O O O o O o ©o o o o o o

=

in

.063
.090/0.080
.130/0.120
.174/0.164
.196/0.190
.374

.432 min.
.457/0.417
.50 max.
.59

.75
.891/0.859
.945 max.
.102 max.
.187
.212/1.172

1.245

=

g W W W NN N ND DN

.344 rad.
.468/1.406
.582/1.542
.687
.757/1.743
.057

.50 max.
.661

. 745 max.
.881/2.869
.969 max.
.047 max.
.125 max.
.281/3.219

.375 max.

JP9-50A
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MAGNETRON JP9-75

QUICK REFERENCE DATA

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

Frequency 9.375 Gc/s
Power output (pulsed) 80 kW
Construction Packaged

Unless otherwise shown, data are applicable to both types.

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

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band 9.345 to  9.405 Ge/s
Pulse voltage (lpuise = 15A) 14 16 kV
R.F. pulse output power
Frequency pulling factor (v.s.w.r. = 1.5) 15 Mc/s

Frequence pushing factor

Frequency temperature coefficient

Distance of v.s.w. minimum from face of
mounting plate into valve 10.8 to 17.8 mm

Input capacitance — 12 pF

750 ke/s per A

(lpuise = 15A) 65 — kW
— -250  kc/s per °C

TYPICAL OPERATION

Duty cycle 0.0002 0.001 0.001
Heater voltage (running) 10 75 7.5 v
Pulse duration C.1 1.0 5.0 us
Pulse repetition frequency 2000 1000 200 p/s
Pulse current 15 15 15 A
Pulse voltage 15 15 15 kV
Pulse input power 225 225 225 kW
R.F. pulse output power 80 80 80 kW
*Mean input current 3.5 15 15 mA
Mean input power 45 225 225 w
Mean r.f. output power 16 80 80 w
Frequency pulling
(v.s.w.r. = 1.5) 10 10 10 Mc/s
Rate of rise of pulse voltage 140 70 60 kV/us

*Includes pre-oscillation current

NOVEMBER 1969 N JP9-75 Page D1




CATHODE

Indirectly heated

Vh 10 \"
In 2.85 A
lh(surge) max. 11.5 A
rn (cold) 0.4 Q

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

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

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

ABSOLUTE MAXIMUM RATINGS

Min. Max.

Pulse current 1 17 A
Pulse duration — 5.5 us
Duty cycle — 0.002
Mean input power — 400 w
Rate of rise of voltage pulse

(tp =1us) — 150 kV/us

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

END OF LIFE PERFORMANCE
The valve is deemed to have reached end of life when it fails to satisfy
the following:—
R.F. pulse power output (Ipuice = 15A) 60 kW
Frequency Min Max
Within the band 9.345 to 9.405 Gc/s
Pulse voltage (l;ui<c = 15A) 14 to 16 kV
MOUNTING POSITION Any
o)
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MAGNETRON JP9-75

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

PHYSICAL DATA

1b kg
Weight of magnetron 4.7 2,2
Weight of magnetron in carton 13 5.9
in cm

Dimensions of storage carton 13,25x12x 9,375 33.7x30.5x 23.8

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

JP9-75 Page D3



CONVERSION TABLE
(rounded outwards)

4.0 min. 0.157 min.

6.0 min. 0.236 min.

6.0 1.0 0.236 = 0.040

7.15 +£0.05 0.2815 + 0.0020

8.2+£0.2 0.3228 +0.0079
11.95 £ 0.25 0.470 £ 0.010
21£0.6 0.827 + 0.024
24.5 1.0 0.965 + 0.040
31 =103, 1.220 + 0.004
32.5+0.1 1.280 + 0.004
64.3+0.2 2.5315 £ 0.0079
67 max. 2.638 max.
70.6 £0.2 2.7795 +£0.0079
80 max. 3.150 max.

83 max. 3.268 max.

90 max. 3.544 max.
152.7 max. 6.012 max.
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MAGNETRON JP9-75

OUTLINE DRAWING
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MAGNETRON JP9-75
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MAGNETRON ]P9-80
|P9-80A

QUICK REFERENCE DATA

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

JP9-80 9.375
Frequency JP9-80A 9. 240
Power output (pulsed) 80

Ge/s
Ge/s
kW

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -

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

Min. Max.
Frequency =
Fixed within the band 7pg_goa i
Pulse voltage (I pulse = 15A) 14 16 kv
R.F. pulse power output (I pulse = 15A) 70 - kW
Frequency pulling (v.s.w.r. = 1.5) = 13 Mc/s
Frequency temperature coefficient - -0.25 Mc/s
per OC
Position of phase of sink from face
of mounting plate towards load 0.26 to 0.40 Ag
Input capacitance - 14 pF
Frequency pushing (12A to 15A) - 0.5 Mec/s
per A
TYPICAL OPERATION
R.F. pulse power output 80 80 80 kW
Duty factor 0.0008 0.001 0. 001
Pulse duration 0.4 1.0 5.0 Ks
Pulse repetition frequency 2000 1000 200 p.p.s.
Heater voltage (running) 8.5 7.8 7.8 \%
Pulse current 15 15 15 A
Pulse voltage 15 15 15 kV
Pulse input power 225 225 225 kW
Rate of rise of voltage pulse 140 125 85 kV/us
Mean input current 12 15 15 mA
Mean input power 180 225 225 w
Mean r.f. output power 64 80 80 W
Frequency pulling (v.s.w.r. = 1,5) 12 12 12 Mc/s
c___
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CATHODE

Indirectly heated

Vh 12.6 v
Th 2.2 A
rh (cold) 0.65 Q
Ih (surge) max. 10 A
Minimum warm up time 90 s

Itisnecessarytoreduce the heater voltage immediately after the application
of h.t. in accordance with the input power - heater voltage rating chart on
page C2.

ABSOLUTE MAXIMUM RATINGS

Min, Max.

Pulse current 12 15 A
Pulse duration - 5.0 us
Duty factor - 0.001
Mean input power - 240 w
Rate of rise of voltage pulse

tp 0.4ps 120 160 kV/us

tp 1.0us 100 150 kV/ps

tp 4.5us 70 100 kV/ps
Load mismatch (v.s.w.r.) - 1.5 5
Temperature of anode block = 150 C
Temperature 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 satisfy the

following —
R. F. pulse power output (I pulse = 15A) 60 kW
Min., Max.
Frequency
s JP9-80 9.345 to 9.405 Ge/s
Within the banil ;o sna 9.210 to 9.270  Ge/s
Pulse voltage (I pulse = 15A) 14 to 16 kv
MOUNTING POSITION Any

PRESSURISING

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

\v/ Page D2



MAGNETRON JP9-80
JP9-80A

PHYSICAL DATA

1b kg
Weight of magnetron 5.875 2.7
Weight of magnetron in carton 14,625 6.7
in cm

Dimensions of storage carton 7.5x 8% %10 19.1x 22,3 x 25.4

COOLING

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

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

S Page D3



DIMENSIONS

NHKMHEg<cdlhmomzgrReroreEgaQw >

HHYQW P
HEH O QW »

o Q
T Q

Inches Millimetres
3.437 87.3 max
2.531+0. 010 64.29+0. 25
0.281+0. 005 7.14+0.12
1.016+0. 024 25.8+0.6
3.622 92 max
1.,93% 49,2 max
2.781+0. 010 70.64+0. 25
1.874 47.6 min
5.937 150.8 max
1.831 46.5
1.474+0. 004 37.44+0.1
3.154 80.1 max
2.843 72,2 max
1.406+0. 020 35.71+0.5
0.497 12.62
1.122 28.5
1.352+0. 004 34.34+0.1
1.831 46.5
2.156+0. 061 54,75+1.55
1.126 28.6
0.520 13.2 min
0.125 3.17
0,752 19,1 min
0.156+0. 030 3.95+0.75
0.169+0. 005 4.29+0.12
0.126+0. 008 3.2+0,2
0.201 5.1 max
0.250+0. 014 6.35+0.35
0.539+0. 006 13.68+0.16
0.610 15.5
0.748 19
0.831+0. 006 21.12+0.16

R
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MAGNETRON JP9-80
JP9-80A

7091
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MAGNETRON
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MAGNETRON

JP9-80
JP9-80A
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MAGNETRON

JP9-180

QUICK REFERENCE DATA

X-Band, fixed frequency magnetron.

Frequency 9.375 GHz
Power output (pulsed) 180 kW
Construction Packaged

Services type: CV2373

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

Max
9.425 GHz
23 kv
= kW
15 MHz

-0.25 MHz/degC

25 A
2.25 us
0.0005

250 W
110 kV/us
1.5:1

kW

.0004

Us
pulse/s
v

A

kv

kW
kV/us
mA

w

w
MHz

CHARACTERISTICS
Min.
Frequency
Fixed within the band 9.325
P =22, 18
ulse voltage (Ipulse 22.54) 8
R.F. pulse power output (Ipulse=22'5A) 150
Frequency pulling (v.s.w.r.=1.5:1) -
Frequency temperature coefficient -
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min.
Pulse current 16
Pulse duration -
Duty factor -
Mean input power -
Rate of rise of voltage pulse -
Load mismatch (v.s.w.r.) =
OPERATING CONDITIONS
R.F. pulse power output 180
Duty factor ’ 0
Pulse duration 1
Pulse repetition frequency 400
Heater voltage (running) 8.
Pulse current 22.
Pulse voltage 20.
Pulse input power 460
Rate of rise of voltage pulse 100
Mean input current 9.
Mean input power 184
Mean r.f. output power 72
Frequency pulling (v.s.w.r.=1.5:1) 13
(C
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CATHODE

Indirectly heated
Vh 12.6 v
Ih 2.25 A
Ih (surge) max. 7.5 A
r (cold) 0.67 Q

Heating time. At ambient temperatures above 0°C the cathode must be heated for at
least 3 minutes before the application of h.t. Below this temperature the heating
time must be increased to at least 4 minutes. For mean input powers greater than
0 watts, it is necessary to reduce the heater voltage immediately after the applica-
tion of h.t. in accordance with the heater derating chart on page 6.

END OF LIFE PERFORMANCE

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

R.F. pulse power output (Ipulse =22.54A) 115 kW
Min Max
Frequency (fixed within the band) 9.325 9.425 GHz
Pulse voltage (Ipulse: 22.54) 18 23 kv
MOUNTING POSITION Any
PRESSURISING

The magnetron canbe operatedin the pressurerange 80 to 315kN/m2 (600t02370mm
of mercury).

PHYSICAL DATA

kg 1b
Weight of magnetron 4.5 10
Weight of magnetron in carton 6.0 13.3

mm in
Dimensions of storage carton 178x244x290 7%9.6%x11.4

COOLING

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

maximum.

Temperatures
Anode block max. 140 9
Cathode and heater seals max. 200 °

N JP9-180 Page 2



mm
0.38 min.
3.175
3.81/1.22
3.556/2.794
3.30/3.05
4.75 min.
7.264/7.010
9.27 min.
9.40 min.

11.5 max.

12.675/12.573

12.7635

12.954/12.446

13.21/12.20
16.662/15.088
17.297/17.043
18.847/18.593
19.30/18.80
20.32/117.78
27.940/22.860
28.55/28.45
28.829/28.321
31.75

MAGNETRON

CONVERSION TABLE
(Rounded outwards)

in

.0149 min.
.125
.150/0.048
.140/0.110
.130/0.120
.187 min.
.286/0.2176
.365 min.
.370 min.
.453 max.
.500/0.495
.5025
.510/0.490
.52/0.48
.656/0.594
.681/0.671
.742/0.732
.760/0.740
.8/0.7
.1/0.9
.124/1.120
-185/1.115
.250

34

37.
38.
38.

38

40.
46.

46

46.
53.
63.
66.
71.

76

76.
84.
85.
89.

91

104.

104
195

mm
.442/34.239
541/37.338
10
1 min.
.23/38.0
00 max.
025/45.01
.736/46.228
863/46.101
98 max.
754/63.246
32/63.14
12 max.
.45/75.95
20 max.

15 max.
98/85.471
03 max.
.44 max.
14/100.33
.9 max.

.6 max.

JP9-180

in
1.356/1.348
.478/1.470
.500
.5 min.
.505/1.496
.575 max.
«812/1.772
.840/1.820
.845/1.815
.125 max.
.510/2.490
.611/2.486
.8 max.
.010/2.990
.00 max.
.313 max.
.385/3.365
.505 max.
.6 max.
.1/3.95

.130 max.
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OUTLINE DRAWING OF JP9-180
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MAGNETRON

JP9-180

JP9-180
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MAGNETRON P9 250
Frequency: ‘X’ band. ™~

Power output: 250kW pulsed. =
Construction: Packaged, forced-air cooled. serles

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

CHARACTERISTICS
Frequency: Min. Max.
Fixed within band
JP9-250 9.345 to 9.405 Ge/s
JP9-250A 9.003 to 9.168 Ge/s
JP9-250B 8.830 to 8.995 Ge/s
JP9-250C 8.865 to 8.995 Gce/s
JP9-250D 8.665 to 8.830 Ge/s
JP9-250E 8.500 to 8.665 Ge/s
Pulse voltage (Ipuise = 27.5A) 20 23 kV
R.F. pulse power output (lyuise = 27.5A) 225 — kW
Frequency pulling factor (v.s.w.r. = 1.5) — 15 Mc/s
Frequency temperature coefficient — -250 kc/s per °C
Position of phase of sink from face of mounting
plate towards load 0.25 to 0.4 Ag
CATHODE
Indirectly heated
Vh 13.75 \
In 3.25 A
|h (surge) 15 A
™ (cold) 0.58 Q

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

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

on page C2.
TYPICAL OPERATION
Duty cycle 0.001 0.001 0.C01
Heater voltage (running) 6.6 7.4 9.3 \'
Pulse duration 0.5 2.0 5.0 us
Pulse repetition frequency 2000 500 200 p/s
Pulse current 27.5 25 18 A
Pulse voltage 21.5 213 20.7 kV
Pulse input power 590 532 373 kW
R.F. pulse output power 250 225 155 kW
Mean input current 275 25 18 mA
Mean input power 590 532 373 w
Mean r.f. output power 250 225 155 w
Frequency pulling (v.s.w.r. = 1.5) 14 14 14 Mc/s
Rate of rise of pulse voltage 140 110 90 kV/us
COOLING

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

(@
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JP9-250

MAGNETRON
Series
LIMITING VALUES (absolute ratings)
Min. Max.
Pulse current = 1.2us 15 27.5 A
= 6.0us 15 18 A
Pulse voltage 18.5 23 kV
Pulse duration - 6.0 us
Duty cycle — 0.c01
Mean input power — 750 w
Rate of rise of voltage pulse 70 160 kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 150 °C
Temperature of cathode and heater seals — 165 %€
MOUNTING POSITION Any

PRESSURISING

PHYSICAL DATA

Weight of magnetron

Weight of magnetron in carton

Dimensions of storage carton

DIMENSIONS
Inches Millimetres
A 3874 98.4 max.
B 3.000+0.01 76.20+0.25
C 0.906+0.02 23.0+0.5
D 0.250 6.35
E 3.469 88.1 max.
F 2.5004+0.01 63.5040.25
G 0.512 10.3R
H 0.281 7.14
] 2.874 73 max.
K 1.830 46.48
L 1.474+0.004 37.444+0.10
M  3.603 91.52 max.
N 2.680+0.06 68.254+1.50
P 1.653+0.02 41.99+0.50
Q 0.625+0.03 15.88+0.80
R 1122 28.50
S 0.497 12.62
Ty 1250 3175
U 1.000+0.04 254+..0
V  1.352+0.004 34.34+0.10

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

of mercury.

10 Ib
4.5 kg
13 Ib
-6.0 kg
7.0x 9.6%,11.2 in
178 x 244 x284.5 mm
Inches Millimetres
W 1.830+0.01 46.48+0.25
X 1.500 381 max.
Y 0.750 19.05 min.
Z 0.516 1341 min.
AA 0.115 3.175
BB 0.250+0.02 6.35+0.40
CC 0.169+0.004 4.3+0.1
+0.004 +0.1
DD 0.539 —0.008 13.7 0.2
EE 0.750 19.05
+0.008 +0.20
FF  0.830 ~0.004 21.08 ~0.10
GG 1.252 31.8
HH 0.125+0.01 3.1754+0.250
0.125 34175 min.
I o187 475 max.
KK 0.250 6.35
LL 7.687 195.25 max.
MM  4.000 101.6
NN 0.500 12.7
)
[Mullard] "
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MAGNETRON ]P9-250

Series
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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 j P9'250
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MAGNETRON jP35"30

QUICK REFERENCE DATA

Air-cooled magnetron designed for very short pulse operation

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

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

TYPICAL OPERATION

Heater voltage (running) 4.0 4.0 5.0 \"
Pulse duration 0.3 0.1 0.02 us
Pulse repetition frequency 670 2000 -5000 p/s
Duty cycle 0.0002 0.0002 0.0001
Pulse current 12.5 12.5 75 A
Pulse voltage 11.7 11.7 1.1 kV
Pulse input power 146 146 83 kW
R.F. pulse output power 40 40 30 kW
*Mean input current 2.5 2.5 1.55 mA
Mean input power 35 35 20 w
Mean r.f. output power 8.0 8.0 3.0 w
Frequency pulling factor
(v.s.w.r. = 1.5) 35 35 35 Mc/s
Rate of rise of pulse voltage 250 250 600  kV/us
*Includes pre-oscillation current.
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Pulse current 6.0 16 A
Pulse voltage 12.5 15.5 kV
Pulse duration — 0.4 s
Duty cycle — 0.0003
Mean input power - 60 W

*Rate of rise of voltage pulse
(hard valve modulator)
pulse duration > 0.05us 200 300  kV/us
pulse duration = 0.02us
(at duty cycle = 1.0x10-%) — 600  kV/us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block — 150 e

Temperature of cathode and heater seals 150 2C
Pressurisation of waveguide output system { _ 2233 lt;g:;
Pressurisation of input system . 453‘7 _ Ibt/c',:;

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

(R
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jP35"30 MAGNETRON

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

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

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

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

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

CHARACTERISTICS
Min. Max.
Frequency
Fixed within the band 34.51 35.21 Ge/s
Pulse voltage (I pulse = 12.5A) 115 13.5 kV
R.F. pulse output power 30 — kW
(I pulse = 12.5A)
Frequency pulling factor (v.s.w.r. = 1.5) 50 Mc/s

4.0 Mc/s per A

Frequency pushing factor
-1.0 Mc/s per °C

Frequency temperature coefficient
Position of phase of sink from face of

mounting plate out of valve 0.25 0.4 78
Input capacitance 6.0 pF
COOLING

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

MOUNTING POSITION Any

PHYSICAL DATA

. 4lb 3oz
Weight of t
eight of magnetron 112|z 13kg
Weight of tron i t -
eight of magnetron in carton = 1:'52 kg
' ) 0x9.6x11. in
Dimensions of storage carton 178 x244% 2845 mm

\v/ Page D2



MAGNETRON lP35'30

DIMENSIONS

Inches Millimetres
A 3.437 87.3 max.
B 2.5314-0.010 64.294-0.25
C 3.622 92 max.
D 1.937 49.2 max.
E 2.78140.010 70.64-4-0.25
F 0.217 4+0.039 5.5+1.0
G 0.189 48 max.
H 1.874 47.6 min.
J 5.933 150.7 max.
K 3.819 97 min.
L 2.087 53 max.
M 0.906 23 max.
N 0.512 13 max.
P 3.189 81 max.
Q 2.842 72.2 max.
R 1.4024-0.039 35.64+1.0
S 1.968 50 max.
T 0.650--0.059 16.541.5
U 0.433 1 max.
v 0.906 23 max.
AA 0.169-+0.006 4.304-0.15
BB 0.2364-0.004 6.04-0.1
CE 0.5244-0.008 13.340.2
DD 0.665--0.008 16.9+0.2
EE 0.807 20.5 max.
FF 0.022-4-0.018 0.554-0.45
GG 0.492 12.5 min.
HH 0.591 15 min.
1] 0.079 2.0 min.
KK 0.5914-0.008 15.0+0.2

(@
[Mullard]|
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JP35-30

MAGNETRON

m

Outlet via waveguide WG22

to take flange choke coupling
inter-services type Z8300I18
with ring nut type Z830020.
Locating ring type Z830017
and plain flange type Z 830019
form an integral part of the tube

4 holes, 6mm
metric thread
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JP35-30

MAGNETRON
o JP35-30 8873
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jP35'30 MAGNETRON

B874
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TUNABLE MAGNETRON jPG9-0 |

Frequency: ‘X’ band, mechanically tunable.

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

The only difference between the JAG9-01 and the JPT9-01 is in the mechanical
tuning arrangement (see appropriate outline drawing)

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

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

CHARACTERISTICS
Frequency Min. Max.
Tunable over the range 915 to 9.6 Ge/s
Operating voltage (I = 50mA) to 1.1 kV

wno

.9
R.F. power output (I = 50mA) .0 - w
Frequency pulling factor (v.s.w.r. = 1.5) 20 Mc/s
Frequency pushing factor 1.0 Mc/s per mA
Frequency temperature coefficient -0.5 Mc/s per °C

CATHODE
Indirectly heated
Vn 6.3 \%
In 1.2 A

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

TYPICAL OPERATION

Frequency 9.2 94 9.55 Gc/s
Heater voltage (running) 4.5 4.5 4.5 v
Operating voltage 920 930 930 Vi
Operating current 50 50 50 mA
Input power 46 46 46 w
R.F. power output 10.5 10.5 9.8 w
Frequency pulling (v.s.w.r. = 1.5) 19 16 14 Mc/s

OPERATING NOTE
A limiting resistor of 1k() 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.

OCTOBER 1965 [Mullard|
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JPG9-01
JPT9-01

TUNABLE MAGNETRON

ABSOLUTE MAXIMUM RATINGS
Operating current
(unmodulated c.w.)

Peak operating current
(modulated c.w.)

Operating voltage
(modulated c.w.)

Mean input power

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

Temperature of anode block

MECHANICAL CHARACTERISTICS

Number of turns to cover the tuning range
Tuning torque

JPG9-01

JPT9-01
Tuning backlash

Min.

20

Max.
60

100

1.15
60
1.5
140

Max.
8

16
32
5

mA

mA

°C

oz in
oz in
Mc/s

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

within the stated frequency range.
The JPG9-01 is intended for motor tuning.

PHYSICAL DATA

Weight of magnetron 683 b 8 OZ
Weight of magnetron in carton { 12:3 € E;
Dimensions of storage carton 1 12?'2 ;(73'31);5'5 mimn
DIMENSIONS OF JPT9-01
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+0.040 24.5+1.0
F 2.24 57 max.
G 1.223 +0.075 31+2
H 512 +0.20 13045
()
[Mullard] e
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TUNABLE MAGNETRON

JPG9-01
JPT9-01

OUTLINE DRAWING OF JPT9-01
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JPG9-01
JPT9-01

TUNABLE MAGNETRON

DIMENSIONS OF JPG9-01

ZXr xR I 6O ™mmMmQgAONn®>

Inches Millimetres
2.56 65
1.26 32
1.97 50
2.39 86
0.965+ 0.040 24.5+1.0
2.24 57
1.223+0.075 31+2
5.12+0.20 130+5
2.463+0.071 62.5+2.0
2.38+0.10 60.5+2.5
0.098+0.039 2.5+1.0
0.374+0.020 9.5+0.5
0.247 +0.001 6.275+0.025

(@
[Mullard|
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JPG9-01
JPT9-01

TUNABLE MAGNETRON

OUTLINE DRAWING OF JPG9-01
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TUNABLE MAGNETRON jPGq'o I

JPT9-01

ANODE VOLTAGE, OUTPUT POWER AND EFFICIENCY PLOTTED AGAINST

ANODE CURRENT
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JPG9-01
JPT9-01

TUNABLE MAGNETRON
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TUNABLE MAGNETRON jPG9-o I
JPT9-01
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TUNABLE MAGNETRON lPG9'02

Frequency: ‘X’ band, mechanically tunable.

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

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

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

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

CHARACTERISTICS
Min. Max.
Frequency
Tunable over the range 915 to 9.6 Gc/s
Pulse voltage (lpuise = 120mA) 0.95 1.15 kV
R.F. pulse power output (Ipuise = 120mA) 18 — w
Frequency pulling factor (v.s.w.r. = 1.5) — 20 Mc/s
Frequency pushing factor (Ipuise = 140mA) — 0.2 Mc/s per mA
Frequency temperature coefficient — -0.5 Mc/s per °C
Input capacitance — 12 pF
CATHODE
Indirectly heated
Vn 6.3 \
In 1.2 A

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

TYPICAL OPERATION

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

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

(
[Mullard |
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IPG9-02 TUNABLE MAGNETRON

JPT9-02

ABSOLUTE MAXIMUM RATINGS

Pulse current

Pulse voltage

Pulse duration

Duty cycle

Mean input power

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

MECHANICAL CHARACTERISTICS

Number of turns to cover the tuning range
Tuning torque  JPG9-02

JPT9-02
Tuning backlash

Min. Max.
50 150 mA
0.9 115 kv
— 5.0 us
— 0.05
— 6.0 w
— 6.0 kV/us
— 1.5
e 140 °C
Min. Max.
4 8
— 16 oz in
— 32 oz in
— 50 Mc/s

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

out within the stated frequency range .

The JPG9-02 is intended for motor tuning.

PHYSICAL DATA

Weight of magnetron
Weight of magnetron in carton

Dimensions of storage carton

DIMENSIONS OF JPT9-02

11b 8oz
680 g

2lb 8oz
113 kg

off 2 500010 75 in
1 127 x178 X190 mm

Inches Millimetres

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

F 2.24 57 max.
G 1.22340.075 31 +2

H 512 +0.20 130 +5

()
[Mullard |
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TUNABLE MAGNETRON lPG9-02
JPT9-02

OUTLINE DRAWING OF JPT9-02

Anode temperature

 measuring point
(o ——T—/

LW

[.l‘ ;

-
1

e

Reference

i ) plane’B’

o

1< Reference
plane C

Outlet via waveguide WG 16
to take choke coupling
joint-services type
5985-99-080003

Reference
plane ‘A

j

T

Red lead —heater terminal
Blue lead —common heater—
cathode terminal hk h

e m -
S
(I

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

TUNABLE MAGNETRON

DIMENSIONS OF JPG9-02

Z X r ARSI o™mMmMmQgOND® >

Inches
2.56
1.26
1.97
2.39
0.965+0.040
2.24
1.223+0.075
5.12+0.20
2.463 +0.071
2.38+0.10
0.098+0.039
0.374+0.020
0.247 +0.001

Millimetres
65
32
50
’ 86
24.5+1.0
57
3142
130+5
62.5+2
60.5+2.5
2.5+1.0
9.54+0.5
6.275+0.025

max.

max.

max.

max.

max.
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TUNABLE MAGNETRON lPG9'02
|PT9-02

OUTLINE DRAWING OF JPG9-02

Anode temperature < K {
; measuring point
nasmin L i
270015 l | ‘
4 \ﬁ L = 78
F A 1 ' Iz
< bt /2
| | | o]0 ‘ )
R | . | =
| Reference
EJ_ ™ plane 'B’ [e)
I B ‘57
i >
*———C—»a—— D —— ——>
Outlet via waveguide WG 16
to take choke coupling
joint-services type
5985-99- 0830003 ———
Red lead — heater terminal |
Blue lead—common heater | Reference
a cathode terminal | plane C
\\
) g i y
Reference
plane A \! Q rJ
o A T ﬂ(
D T ! b=+ ] T @ t
E i r S 1 T
s t="p = ]
:% \|
o 4
o L SESEa

ANODE CONNECTION TERMINATED AT THE BASE PLATE
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TUNABLE MAGNETRON lPG9-02
JPT9-02

JPG9-02 A1
:mi: JPT9-02 I~ ! i/ T‘j 9652 | |RF. pulse
output
voltage Jeled] } power
(v) Vh=4:5V R O O 6 flad =) (w)
f=9:375Gc¢/s Efficiency
- =2 = = S (o/,)
W N
T T
i T 7+
980 40
Anode pulse voltage
T
==
/
T ]
960 ‘ L H30
- 41 1 | | RF output power
. r—ﬁﬁ/
7 71 1]
/ 1
A !
»
1 [~ ks
,/ ) ~ EEEE
940 /,’ / =L 1o
Efticienc
17 iciency
/ |
A | . .- v, U
/ //
e En y v
920 L 10
pdri
A1
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/ HEE I
7
/
b 4
900 / | o
o 40 80 Anode current (mA)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE CURRENT
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.lPG9'02 TUNABLE MAGNETRON
|PT9-02

JPG9-02 9523
JPT9-02
I [
Vp = 63V
~ Lo (pulse) =120 mA
S
2
o
c
3 20 — o
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MAGNETRON JPT9-01K

QUICK REFERENCE DATA

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

Frequency 9.32t0 9.5 GHz
Power output (pulsed) 15 w

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

OPERATING CONDITIONS
R.F. pulse power output 15 w
Duty factor 0,11
Pulse duration 45 us
Pulse repetition frequency 2500 p.p.s.
Heater voltage (running) 6.3 v
Pulse current 100 mA
Pulse voltage 1.0 kv
Pulse input power 100 w
Rate of rise of voltage pulse 5.0 kV/us
Mean r.f. output power 1.65 w
Frequency pulling (v.s.w.r.=1.5) 16 MHz
Swept over the range 9.32 to 9.50 GHz
CATHODE
Indirectly heated
Vh 6.3 v

L 1.2 A

o

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

Frequency tunable over the range 9.32 - 9.50 GHz
Pulse voltage (Ipulse= 100mA) 0.9 - 1 kv
R.F. pulse power output (Ip ulse=100mA) 12 - - w
Frequency pulling (v.s.w.r.=1.5) - - 20 MHz
Frequency temperature coefficient - - -0.5 MHz
per degC
Input capacitance - - 12 pF
Frequency pushing (Ipulse= 100mA) - 0.3 - MHz
per A
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Min Max
Pulse current 60 140 mA
Pulse duration - 50 us
Duty factor - 0.25
Mean input power - 60 W
Rate of rise of voltage pulse - 10 kV/us
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 120 oC
MECHANICAL CHARACTERISTICS
Min. Max.
Movement of push rod
to cover tuning range 0.127 0.254 mm
0.005 0.01 in

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

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

MOUNTING POSITION Any

PHYSICAL DATA

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

mm in

Dimensions of storage carton

127X 178 X 190 5.0X7.0X7.5
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MAGNETRON JPT9-01K

OUTLINE DRAWING

Mxas 50max—s B8042

41:201_f - = 67
= max
+32
&0:5' U +3.0 \T,
- i &
Reference d- .
plane ‘B’ 32
max.
l@—79+05 o
- 4 holes 4BA '
. min. depth 4-0
Reference Output via waveguide WG 16
Anode temperature plane C e
measuring point.
13-5
n gptgn— 05 _
P, r Q\Q 45
M ® max
7 b
U ? Reference
| plane A’

Lead length 150min,

Heater =Red lead.
7"‘4tg-38 Heater cathode =Blue lead.
Recess depth, 4-76 dia,,

(0188") spherical end
a
All dimensions in mm,
Conversion table overleaf. h,k h
<
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DIMENSION CONVERSION TABLE

Millimetres Inches
2.3 0.090 min
+
7.14 f00.38 0.281_8'015
13.5 *0.5 0.531 +0.019
32 +3.0 1.259 +£0.118
32 +1.0 1.259 £ 0.039
32 1.259 max
35 1.377 max
41.2 0.1 1.622 + 0.003
45 p 54 max
50 1.968 max
67 2.637 max
79 +0.5 3.110 £ 0.019
111 #1..5 4.370 £ 0.059
150 5.9 min

R |
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e o JPT9-60
[
Frequency: ‘X’ band, tunable.

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

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

CHARACTERISTICS Min. fax.
Frequency: Tunable over the range 85 to 9.6 Ge/s
Pulse voltage (luise = 14A) 13 15.5 kV
R.F. pulse power output (Ipuise = 14A) 50 =Y kW
Frequency pulling factor (v.s.w.r. = 1.5) —- 18 Mc/s
Frequency temperature coefficient - -0.25 Mc/s per C
Input capacitance 6.0 pF
CATHODE
Indirectly heated
Vh 6.3 \
Ih 1.0 A

Heating time. The cathode must be heated for at least 2 minutes before
the application of h.t. The heater voltage must be reduced immediately
after the application of h.t. in accordance with the input-power/heater-
voltage rating chart on page C4.

TYPICAL OPERATION

Frequency 9.0 9.0 9.0 Gg/s
Heater voltage (running) 4.8 0 0 \
Pulse duration 0.1 1.0 34 us
Pulse repetition frequency 3333 1000 324 /s
Duty cycle 0.00033  0.001 0.0011

Pulse current 14 14 14 A
Pulse voltage 13.5 13.5 13.5 kV
Pulse input power 190 190 190 kW
R.F. pulse output power 60 60 60 kW
Mean input current 4.7 14 15.4 mA
Mean input power 63 190 210 W
Mean r.f. output power 29 60 65 %
Frequency pulling (v.s.w.r. = 1.5) 10 10 10 Mc/s

(@
[Mullard ]
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j PT9"60 MAGNETRON

OPERATING NOTES

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

COOLING

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

ABSOLUTE MAXIMUM RATINGS

Min Max.
Pulse current — 15:5 A
Pulse voltage — 16.0 kV
Pulse duration — 3.6 us
Duty cycle — 0.0012
Mean input power — 230 w
Voltage pulse rise time
0.1us < tp < 1.0us — 0.08 us
tp = 3.6us — 0.12 us
Load mismatch (v.s.w.r.) — 1.5
Temperature of anode block -60 150 °c
G . 43 Ib/in2
Pressurisation of waveguide output system — 12200 COTT
Pressurisation of input system 11 — Ib/in2
550 — torr
MOUNTING POSITION Any
MECHANICAL CHARACTERISTICS
Min. Max.
Number of turns of worm shaft to cover
the tuning range — 110
Tuning torque 10 40  oz/in
PHYSICAL DATA
- 4.8 Ib
Weight of magnetron { 292 g
Weight of magnetron in carton {123 litg)
Dimensions of storage carton 13:%5 i 3;8: 3;8 m:':
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MAGNETRON

JPT9-60

1508 max

72:5£05

Four magnetic shunts

A SEe—
S Y A

Four holes 49+0-07 ——

150-8max

9663 All dimensions in min

782 max

The figure oppearing here
indicates the number
of revolutions completed

by the tuning mechanism.

62-:3max
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PT9'60 MAGNETRON

99:2max
44-:45£0-18
. 16:5max
Four magnetic - I /
shunts ! I Centre line of
esd waveguide opening
'
(o]
Ly - —I
! © © =
o m
Outlet to waveguide
WGIS
o
3
@©
0
~
),
i .
— e ‘C'indicates that the adjacent
66:67+013 jock is the common cathode
L connection.
82:5+07 o

Banana pin jack
4-35+015 dia
Length=11 [
L All dimensions in mm

vA—
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JPT9-60

MAGNETRON
L
Q| [
oot—
+ 1
o
Y
@ 4]
oo/
+©| *
©y
Flange coupling

Magnetron output
waveguide

Flange coupling

Magnetron output

/ waveguide

All dimensions in mm
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MAGNETRON lPT9-60

|| &=
Anode pulse 11 JPTS-60 9647
voltage (kV) TTTTTTITITTIT
f=85 Ge/s
tp=1-0 us
Duty cycle =0-00|
Matched load
EELE]
! O S
| [ 5
RF pulse output power
I I-———Eftticiency
-—Magnetic field 70kW
r
&
A,
N L
13
2 60OKW
LARCS
3 7
™,
]
No.of |0 A3 b
12 shunts ’k s -
) 1T
y A f
o
° S50kwW
| o -
I d N4
2 -
P F40kW
10
3 7 30kwW
X
|
20kw
9 4
8
o B 10 15 20 25
Anode pulse current (A)

PERFORMANCE CHART (f = 8.5G¢/s)
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JPT9-60

MAGNETRON
Hupto-60 H 9648
Anode pulse 1 1
voltage (kV) BEEE S HEEE)
if =90 Ge/s
tp=10us
Duty cycle = 0:00I
Matched load 3
| & | 3
| N -
b
—RF pulse output power n 8OkW
04 - -~ Efficiency
-—Magnetic field N
A
% #; n
- f 7OKW
5 N &
e ;\O U
2 \\ ~d
2 H
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o ® T
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\ Lq]
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y
20kwW
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9
8
5 10 15 20 25
Anode pulse current (A)

PERFORMANCE CHART (f = 9.0Gc/s)
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MAGNETRON

JPT9-60

1]
Anode pulse 11 _JPTS -GO 9649
voltage (kV) 8 1 ) ) e 4 140 10 S |
f =9.6Gc/s
tp=1-0us ; ;
=0-001 {
Duty cycle=0-030I ‘A T
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MAGNETRON

JPT9-60
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MAGNETRON YJI1010

QUICK REFERENCE DATA

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

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

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

OPERATING CONDITIONS
R.F. pulse power

output 200 200 225 225 kw
Duty factor 0.00026 0.0007 0.001 0.001
Pulse duration 0.13 0.34 0.6 1.0 us
Pulse repetition
frequency 2000 2080 1670 1000 PisDis8is
Heater voltage
(running) 9.7 3.0 0 0 v
Pulse current 24 24 27.5 27.5 A
Pulse voltage 21 21 21.5 21.5 kv
Pulse input power 500 500 590 590 kW
Rate of rise of
voltage pulse 200 200 200 200 kV/us
Mean input current 6.2 16.8 27.5 27.5 mA
Mean input power 130 350 590 590 w
Mean r.f. output
power 52 140 225 225 w
Frequency pulling
(Vv.s.w.r.=1.5) 11 11 10 10 MHz
A
DECEMBER 1967 [Mullard] YJ1010 Page D1




CHARACTERISTICS

Frequency. Tunable over the range
=27.5A
Pulse voltage (Ipulse )
=27.5
R.F. pulse power output (Ipulse A)
Frequency pulling (v.s.w.r. =1.5)

Input capacitance

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse (tpsl. 5us)
(tp> 1.5us)

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

CATHODE
Indirectly heated
Vh
Ih
Ih (surge)max.
rh (cold)

Minimum warm up time

Min.
8.5
20
200

9.0

Min.
15

70
70

Max.

9.6 GHz

23 kv
- kW

13.5 MHz

13 pF

Max.

30 A
2,75 us
0.0011

630 w

225 kV/us

200 kV/us
1.5

13.75+10% v
3.1 £0.2 A

12 A
0.53 Q
2.5 min

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

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

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

the input power - heater voltage rating chart on page C1.
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MAGNETRON YJ1010

MOUNTING POSITION Any

PRESSURISING

See operating notes

PHYSICAL DATA

Weight of magnetron 5.9kg 131b
COOLING

Temperatures

Anode block max. 150 %

Cathode and heater seals max. 165 0C

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

OPERATING NOTES

Input pressurization min. 0.82kg/cm2 '(11.61b/in2) absolute.

Output pressurization max. 3.2kg/cm?2 (451b/in2) absolute

The output assembly must always be pressurized. When the magnetron is
not working into a matched load, the pressure on the window must be higher
than 1.0kg/cm?2 (14.21b/in?) absolute.

TUNING MECHANISM

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

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

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

A Reference point Heater/
tor heater/ ==~ cathode
te—= B cathode temp- terminal
Inlet erature
~— C—* airduct  megsurement dS:C,I
cre etai
A !
K PN e
@
l E O N Ref. M Reference point
S — : ) ‘ Hf d
/'b:Fﬁ, H p|0n¢ B Bl S FI fglsnl:inrgt:rc
See detail A . p |4 Holes L | measurment
|G dia Outlet !
Ref. airduct Y
plane C Mounting FhHEX
| flangeand p e— W Ref
anode
Ref. plane A _ g terminal v P
E Detail A

Tuner

shaft

(clockwise rotation
Increases frequency)

k,h

flange choke coupling
Joint Services type
5985-99-083-0033

N-*IL— Outlet via waveguide
drive | WG 15 to take bolted

[

B

AA
Rﬁ
|

depth 6:35mm(0-25in)
Detail B
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MAGNETRON

DIMENSIONS

(;;:t;; HXS<aH I OWZZ2ERYSIQHEO QW >

AD

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

7:92:4¢ 1,87

15.88 £0.79

46.48
37.44 £ 0,10
12.62
46.48
34,34 £0.10
28.50
13.11
3.96

+0.12
13.72 -0.20
6.35+0.38
4.29+0,12
3.17 +10.25

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 +£0.,094
0.188 £ 0.001
1.250 = 0.062
4.000
2.687 0,062
5.500
3.406
1.656 0,047
3.800
3.300
0.312 + 0,062
0.625 + 0,031

1.830
1.474 +£0.004
0.497
1.830
1.352 = 0.004
1.122
0.516
0.156
+0.008
s -0.005
+0.005
R840 -0.008
0.250 £0.015
0.169 £ 0,005
0.125 £0.010
0.750

YJ1010

max.
max.

Millimetre dimensions derived from original inch dimensions
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MAGNETRON - Yjio2l

QUICK REFERENCE DATA

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

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

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

OPERATING CONDITIONS

R.F. pulse power output 25 30 30 kw

Duty factor 0.0001 0.0002 0.0002

Pulse duration 0.04 0.1 0.3 us

Pulse repetition

frequency 2500 2000 670 pulse/s

Heater voltage

(running) 4.0 3.8 3.8 A%

Pulse current 10.5 12.5 12.5 A

Pulse voltage 12.5 12.5 12.5 kv

Pulse input power 131 156 156 kw

Rate of rise of

voltage pulse 300 250 250 kV/us

Mean input current 1.6 2.5 2D mA

Mean input power 20 31.3 31.3 w

Mean r.f. output power 2.5 6.0 6.0 w

Frequency pulling

(v.s.w.r.=1.5) 40 40 40 MHz
CATHODE

Indirectly heated

Vh 3.8to4.4 \'
Ih (at Vh=4.0V) 2,7 to4.1 A
Ih (surge) max. 8.0 A
rh (cold) min. 0.16 Q
th—k min. 180 s

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

Min,
Frequency (fixed within the band) 32,17
Pulse voltage (Ipulse=12'5A) 11.5

R,.F, pulse power output (Ip ulse =12.5A) 27.5
Frequency pulling (v.s.w.r.=1.5) -

Frequency temperature coefficient -
Distance of v.s.w. minimum from face

of mounting plate into valve 0.58
Frequency pushing -

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

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

MOUNTING POSITION

PRESSURISING

To prevent arcing the pressure must exceed 450 torr.

PHYSICAL DATA

kg
Weight of magnetron 1.9
Weight of magnetron in carton 5.8

mm
Dimensions of storage carton 178 x 244 x 285

COOLING

Max.

33.4 GHz

13.5 kv
- kW

50 MHz
1.0 MHz/degC

3.15 mm
4.0 MHz/A

Max,

16 A
0.5 us
0.0003

60 w

400 KV /us
300 kV/us
1.5
Any
1b
4,2
12.8
in
7.0x9,6x11.2

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

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

ACCESSORY
Cathode connector

150
150

55356
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MAGNETRON

DIMENSIONS

< g H ®uw @ oL Y Z2Z 20 R S D oo ED QT P>

AA
BB
CcC
DD
EE
FF
GG
HH
JJ

Millimetres
87.3
64.29+0.25
92
49.2
70.64+0.25

5.5 1.0

4.8

47.6
150.7

97

53

23

13

81

72.2

35.6 1.0
50

16.5 1.5
11

23

4.30+0.15
6.0 £0.1
13.3 #0.2
16.9 +0.2
20.5
0.55+0.45
12.5

15

2,0

15.0 =0.2

Y1021

Inch dimensions derived from original millimetre dimensions.

()

A

[Mullard]|

Inches

3.437 max.
2.531+0,010
3.622 max.
1.937 max.
2.781+0.010
0,217+0.039
0.189 max.
1.874 min.
5.933 max.
3.819 min.
2.087 max.
0.906 max.
0.512 max.
3.189 max.
2.842 max.
1.402+0.039
1.968 max.
0.650=0.059
0.433 max.
0.906 max.
0.169+0.006
0.236+0.004
0.524+0.008
0.665+0.008 -
0.807 max.
0.022+0,018
0.492 min
0.591 min.
0.079 min,
0.591+0.008
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MAGNETRON Yl 1030

QUICK REFERENCE DATA

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

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

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

CHARACTERISTICS
Min Max
Frequency
Tunable over the range 5.4 5.9 Ge/s
Pulse voltage (I pulse = 0.8 A) 1.00 1.35 kV
R.F. pulse power output (I pulse = 0,8 A) 70 - w
Frequency pulling (v.s.w.r. = 1.5) = 12 Mc/s
Frequency temperature coefficient - -0.1 Mc/s
per 0C
Frequency modulation under vibration
of 12g (50-2000c/s) - 2.0 Mc/s
Input capacitance - 6.0 pF
Frequency pushing - 15 Mc/s
per A
TYPICAL OPERATION
R. F. pulse power output 160 W
Duty factor 0,002
Pulse duration 1,0 us
Pulse repetition frequency 2000 p.p.s.
Heater voltage (running) 5.0 v
Pulse current 0.8 A
Pulse voltage 1.2 kv
Pulse input power 944 w
Rate of rise of voltage pulse 6.0 kV/us
Mean input current 1.6 mA
Mean input power 1.9 w
Mean r.f. output power 320 mWw
Frequency pulling (v.s.w.r. = 1,5) 10 Mc/s

NOVEMBER 1964 N Page D1



CATHODE

Indirectly heated

Vh 5.0 v
Th ' 0.5 A
Heating time. At ambient temperatures above 0 °C the cathode must be
heated for at least 0.5 minutes before the application of h.t.
ABSOLUTE MAXIMUM RATINGS
Min Max.
Pulse current 0.6 1.0 A
Pulse duration - 3.0 us
Duty factor - 0.002
Mean input power - 2.5 w
Rate of rise of voltage pulse - 8.0 kV/us
Load mismatch (v.s.w.r.) - 1.5 &
Temperature of anode block - 100 C
MOUNTING POSITION Any
(A |
N Page D2



MAGNETRON YJ 1030

PHYSICAL DATA

1b kg
Weight of magnetron 0,45 0.2
Weight of magnetron in carton 9.0 4,1
, in cm

Dimensions of storage carton 12,6x 11,6 x 11,0 318 x 292 x 279

COOLING

In normal circumstances natural cooling is adequate but where the ambient
temperature is abnormally high, or where convection cooling is restricted,

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

OUTPUT CONNECTION

Output via 502 T.N,C, Male Connector
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DIMENSIONS

Inch dimensions derived from original millimetre dimensions.

Inches
4,006 = 0,069
1.270 = 0,010
1,348 £ 0,010
1.742 £ 0,030
1,545 £ 0,030
0.709+ 0. 008
0.640
0.876+0, 010
0.502 + 0,010
0.177+0,004
0.295 = 0,020
0.394 = 0,010
0.167 = 0,010
1.06

8.0

0.192 = 0,001
1.024 + 0,016

0,077+0, 022

Millimetres

101,75 £ 1,75

32,25 +£ 0,25

34.25 £ 0.25

44,25 = 0,75

39.25 £ 0,75

18.0+ 0.2

16,25 max,

22,25 + 0,25

12,75+ 0,25

4,5+0,1

7.5%0,5

10.00 = 0,25

4,25 0,25

27,0

203 min,

4,875 £ 0,025

26,0+ 0,4

1.95 = 0,55
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MAGNETRON Yl 1030

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

L ] depth=S
equispaced on P.CD.=T

Tuner locking screw ¥
6 BA hex. socket View in direction
set screw of arrow Z

v
— Plane Y

—— Anode temperature
measuring point

T

A —

U X e

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

a

tapped 6/32 UNC.
depth=S
equispaced on

i RC.D=T

‘i 3 fixing holes

Tuning screw

N, Page D5




H

] i ] 1 B2
| 1030 I—L [ Bz

£=5-65Gc/s L

l
l
|
l
x

T
[T

—~ —

32 — {5' i i D ~ 0]

s P T T e =S
1 i

£ - T 1] i 1

s 1

S T ]

g T REEn

bl TTIT RN

200

I
I
|
\

150

T
1]
|
|
N\
\
N\
[
]
{N
[ 1]
T
11
1]
]
J‘L
I f
FE
|
H

R.F. pulse output power (W)

|
e T A
bl e
- = ——t—1—1-1
| IEEEEERENEEN
100 I l I
-~ 1 !
e EmEmmEREEEEEmSmamsm=nas
5 AR ERERERERERERERA===-am
o |2 I i T
<) S8 BN RIS B ; .
[ I
> el | I
F S camuRES EEnmEEEE
a =]
) 7 I 22 S D
3 !
c 0 I
< | ] [

0-6 0-7 o-8 0.9 1-0

Anode pulse current (A)

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

(m——
\'/ Page C1



MAGNETRON Y}1040

QUICK REFERENCE DATA

X-Band, fixed frequency, pulsed magnetron

Frequency (fixed within the band) 9.345 to 9.405 GHz
Power output (peak) 14 kW
Construction Packaged
Output connection Waveguide 16 Flange

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

TYPICAL OPERATION

Operating conditions

Heater voltage 6.3 A%
Anode current (peak) ) 5.75 A
Pulse duration (tp) 2.2 us
Pulse repetition rate 400 pulse/s
Rate of rise of voltage pulse 70 kV/us

Typical performance

Anode voltage (peak) 6.5 kv

Power output (peak) 14 kW

Power output (mean) 12.3 w
CATHODE

Indirectly heated

Heater voltage 6.3 v
Heater current 0.55 A
Heater current (surge) max. 3.0 A
Heating time (min.) (see note 1) 2.0 minutes
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TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the following electrical specification.

Test conditions

Heater voltage 6.3 v
Anode current (mean) 5.75 mA
Duty factor 0.001

Pulse duration (tp) (see note 2) 2.0 us
v.s.w.r. at output connection 1.05:1

Rate of rise of voltage pulse (see note 3) 80 kV/us

Limits and characteristics
Min Max

Anode voltage (peak) 6.3 6.8 kv
Power output (mean) 12.5 = w
Frequency 9.345 9.405 GHz
R.F. Bandwidth at 1/4 power (see note 2) - Z_t_*i MHz
Frequency pulling (v.s.w.r. =1.3:1) - 15p MHz
Minor lobe level (v.s.w.r. =1.3:1) 6.0 - dB
Stability (see note 5) 5 0.25 %

Heater current (see note 6)
Frequency temperature coefficient (see note 7)

Input capacitance (see note 8)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Min. Max.

Heater voltage (see note 9) Bl 6.9 A%
Anode voltage (peak) 6.0 7.5 kv
Anode current (peak) 4.5 6.5 A
Power input (peak) - 48 kW
Power input (mean) - 70 w
Duty factor = 0.0015

Pulse duration (tp) - 2.5 us
Rate of rise of voltage pulse (see note 3) - 80 kV/us
Anode temperature - 120 °c
v.s.w.r. at output connection = 1.,3:1
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MAGNETRON Y)1040

END OF LIFE PERFORMANCE

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

Min. Max.
Anode voltage (peak) 6.3 6.8 kv
Power output (mean) 10 - W
Frequency 9.345 9.405 GHz
Stability - 0.5 %
MOUNTING POSITION (see note 11) Any
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron LEm 3.75
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190x190%x280 7.5%X7.5% 11
VIBRATION
The magnetron is vibrationtested to ensure that it will withstand normal conditions
of service.
NOTES

1. For ambient temperatures above 0°C the cathode must be heated for at least 90
seconds before the application of h.t. For ambient temperatures between 0 and
-559C the cathode heating time is 120 seconds minimum.

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

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

4. Magnetrons with other frequency ranges can be supplied to order.
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NOTES (contd.)

5. With the magnetron operating into a v.s.w.r. of 1.3:1 varied through all phases
over an anode current range of 4.5 to 6.5A peak. Pulses are defined as missing
when the r.f. energy level is less than 70% of the normal level in the frequency
range 9.345 to 9.405GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during the period of observation after a period of
10 minutes operation.

6. Measured with heater voltage of 6.3 volts and no anode input power, the heater
current limits are 0.5 to 0.6A.

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

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

9. The magnetron is normally tested with a heater supply of 50Hz and is suitable
for operation at 400Hz. Mullard Ltd., should be consulted if the magnetron is to
be operated with a heater supply of any other frequency.

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

CONVERSION TABLE
(Rounded outwards)
mm in mm in
3.18+0.25 0.125 £ 0.010 49 min. 1.92 min.

@ 4.32+0.08 @ 0.1701 = 0.0032 55.6 max. 2.19 max.
4.445 £ 0.075 @ 0.175 + 0.003 64 + 3 2.52:+0.12
4.8 max. 0.189 max. 76 =3 2.99 £0.12
10 max. 0.394 max. 81 max. 3.19 max.
25.4 max. @ 1.00 max. 82.6 max. 3.252 max.
30.2 max. 1.19 max. 102 max. 4.02 max.
30.99 + 0.08 1.2201 + 0.0032 104.2 £0.1 4.102 £ 0.004
32.51+0.10 1.280 + 0.004 113.5 max. 4.47 max.
41.7 max. 1.642 max. 152 5.98
45+ 5 1.77+£0.20
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MAGNETRON Y] 1040

OUTLINE DRAWING OF YJ1040

@25.4

max D655
Two holes Three holes (a) No.10-32 U.N.F. threaded
@ 4.445 :
$0:075 3251 Four holes @ 4.32+0.0
dia +0410 @ 4. 8

¥ 3= .
417 - D 30'99
max a - +0:08

1 b o 1

lT H v
L 49 Ll 4-8max

min
r—— 7613 —*

102 max —=

le—— 1042 O] —=
113-5max —=

Cathode=Yellow lead
Heater = Green lead

Anode temperature
measuring point

- 10
— max
64 1 2.6
3 Fia ) max
318 45 152
+025 --h if
i A 4
i 30.2 :
: 55.6 |max —
max
=— 81 max —=

Outlet via WGI6(RIOO;WRS0) to take
bolted flange choke coupling Joint
Services type 5985-99-083-0051

All dimensions in mm
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MAGNETRON

Y1050

QUICK RE
Fixed frequency 'X'band pulsed
operation,
Frequency

Power output (pulsed)

Construction

FERENCE DATA

magnetron. Suitable for high altitude

9.24 GHz
22 kw
Packaged, flying leads

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

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

Frequency pulling (v.s.w.r.

CATHODE
Indirectly heated
A%

h

Iy

Frequency of heater supply

Heating time. At ambient tem
heated for at least 45 seconds be
perature the heating time must

AUGUST 1967

22 kW
0.0004
0.5 us
800 p.p.s
6.3 v
7.5 A
7.5 kv
56.25 kW
60 kV/us
3.0 mA
22.5 w
8.8 w
=1.2) 12 MHz
6.3 A%
550 mA
400 Hz

peratures above OOC the cathode must be
fore the application of h.t. Below this tem-
be increased to at least 1.0 minute.
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CHARACTERISTICS

Min. Max.
Frequency fixed within the band 9.21 to 9.27 GHz
Pulse voltage (Ipulse =17.5A) 7.0 7.7 kv
R.F. pulse power output (Ipulse=7'5A) 20 - kw
Frequency pulling (v.s.w.r.=1.2) - 15 MHz
Frequency temperature coefficient = -0.25 MHz
per degC
Frequency puéhing - 1.5 MHz
per A

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Pulse current 6.0 9.0 A
Pulse duration - 1.0 us

Duty factor - 0.0015

Mean input power - 85 w
Rate of rise of voltage pulse - 100 kV/us

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

END OF LIFE PERFORMANCE

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

following: -
R.F. pulse power output (Ipulse=7'5A) 16 kW
Min, Max.
Frequency fixed within the band 9.21 to 9.27 GHz
Pulse voltage (Ipulse =17.5A) 7.0 to T+9 kv
MOUNTING POSITION Any
PRESSURISING

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

N\ YJ1050 Page D2



MAGNETRON YJ1050

PHYSICAL DATA

Weight of magnetron 1.2 kg

Weight of magnetron in carton 2.3 kg

Dimensions of storage carton 19.7%X20.3%24.8 cm
COOLING

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

Temperature
Anode block max. 120 oc

[Mullard] YJ1050 Page D3




OUTLINE DRAWING OF YJ1050

f=-254+

2 Holes
4-445+0075 4 Holes
dia : 4:32+008 dia a

Reference plane'C'

R es =94
w |l e HE: 0

kh h

54-2min —e{ [=—48
Cathode = Yellow lead
o8 Heater =Green lead

7

1042401 ———=

Reference plane 'B'

113:5max

Anode temperature
measuring point

i

302
3175 Reference p{ne ‘Al \ 55max —=r+“max
+0125 78max
Qutlet via waveguide WG16
to take bolted flange choke
coupling to DEF SPEC. 5352
Joint Services type 5985-99-083-0051
All dimensions in mm
DIMENSIONS
Millimetres Inches Millimetres Inches
152 5.98 41,7 1.641 max.
113.5 4,468 max. 32,51 +£0,10 1,280+0,004
104.2 +0.1 4,102£0.004 30.99 +£0.08 1,220+0.003
98 3.86 30.22 1,189 max.
84 3.30 max. 25.4 1.000
78 3.07 11:5 0.452 max.
65.75+2.25 2,588+0,088 4,8 0.189
56,1 £0.7  2,209+0,027 4.445+0.075 0,175+0,003 dia.
55 2.16 max. 4.32 £0.08 0.170+0.003 dia.
54.2 2,134 min. 3.175+£0.125 0,125+ 0,005
ic—— )
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MAGNETRON

Efficiency (°/e)

R.F. pulse output power (kW)

Anode pulse voltage (kV)

Y1050

&g YJ1050 B5854
| N
tp=0:5us
p H
50 p.r.f. =800p.p.s.
Frequency pulling=12MHz
o
P
40 =
—
——
30
23
o
22
>
21
20
19
8:0
o
—
75 -
B
7-0 1
Operating range
| NN
65( I O [ [
60 7-0 8-0 9-0

Anode pulse current (A)

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

QUICK REFERENCE DATA

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

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

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

CHARACTERISTICS
Min Max
Frequency
Fixed within the band 9.345 9.405 Ge/s
Pulse voltage (I pulse =7.5 A) 6.4 7.4 kV
R. F. pulse power output (I pulse = 7.5 A) 18 = kW
Frequency pulling (v.s.w.r. = 1.5) = 15 Mc/s
Frequency temperature coefficient - -0.25 Mco/ s
per C
Input capacitance = 8.0 pF
TYPICAL OPERATION
R. F. pulse power output 20 20 kW
Duty factor 0. 0007 0.001
Pulse duration 1.8 2.5 us
Pulse repetition frequency 400 400 p-p.s.
Heater voltage (running) 5.4 4.6 A%
Pulse current 7.5 7.5 A
Pulse voltage 7.2 7.2 kv
Pulse input power 54 54 kw
Rate of rise of voltage pulse 50 50 kV/us
Mean input current 5.3 7.5 mA
Mean input power 38 54 w
Mean r.f. output power 14 20 w
Frequency pulling (v.s.w.r. = 1.5) 14 14 Mc/s
(c—
[Mullard
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CATHODE

Indirectly heated
Vh 6.3 v
Th 0.5

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 25watts, it is necessary to reduce

the heater voltage immediately after the application of h.t. in accordance
with the input power-heater voltage rating chart on page Cl1.

ABSOLUTE MAXIMUM RATINGS

Min. Max.

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

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

MOUNTING POSITION Any

PRESSURISING

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

PHYSICAL DATA
Weight of magnetron
Weight of magnetron in carton
Dimensions of storage carton

COOLING

YJ1060

Ib kg
3.25 1.5
5.5 2.5
in mm

7.75x8.0x9.75 197 x 203 x 248

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

maximum
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DIMENSIONS

Inches Millimetres
A 4.47 113.5 max
B 4.103%0.004 104.2% 0.1
6] 0.17 £0.003 4.32%0.08
D 0.175%0.003  4.45% 0.08
E 0.19 4.8 max
F 4.0 102 max
G 1.93 49 min
H 1.64 41.7 max
J 1.22+ 0,003  30.99% 0.08
K 1.221 0,004 30.99%t0.1
L 1.28%0.004 32.51% 0.1
M 1.0 25.4 max.
S 0.125% 0. 01 3.18%0.25
T 3.25 82.6 max
U 2.52+0.118 6413
v 3.0+0.118 76 %3
X 0.400+0.003  10.16 ¥ 0.08
Y 0.640+0.004 16.25%0.10
z 0.900+0.004 -22.86£0.10
AA 0.88+0.118  22%3
BB 1.8+0.197 535
cc 0.39 10 max
DD 0.38 9.5 max
Inch dimensions are derived from the original millimetre dimensions

[C))
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MAGNETRON Y.l I 060

OUTLET VIA WAVEGUIDE WGI6
TO TAKE BOLTED FLANGE CHOKE
COUPLING JOINT-SERVICES TYPE 5985-99-083005I
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COMMON HEATERICATHODE LEAD IDENTIFIED BY A SLEEVE

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

Inch dimensions are derived from the original millimetre dimensions
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MAGNETRON YJ I 060
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MAGNETRON Y]1071

QUICK REFERENCE DATA
Fixed frequency 'X' band magnetron

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

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

CHARACTERISTICS

Frequency fixed within the band 9.38 9.44 Ge/s
Pulse voltage (Ipulse =6.0A) 5.5 5.9 kv
R.F. pulse power output (Ipulse =6.0A) 9.0 - kw
Frequency pulling (v.s.w.r. = 1.5) - 15 Mc/s
Frequency temperature coefficient - -0.25 Mc/s
per degC

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

FEBRUARY 1966 N, Page D1
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OPERATING CONDITIONS

Min, Max.

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

Pulse duration 0.1 0.5 us
Pulse repetition frequency 1000 1000 pP.p.S.
Heater voltage (running) 6.3 6.3 A\
Pulse current 6.0 6.0 A
Pulse voltage 5.7 5.7 kv
Pulse input power 34.8 34.8 kW
Rate of rise of voltage pulse 110 100 kV/us
Mean input current 0.65% 3.0 mA
Mean input power 3.48 17.4 w
Mean r.f. output power b 3 | 5.5 w
Frequency pulling (v.s.w.r. =1.5) 14 14 Mc/s

*This includes pre-oscillation current.
CATHODE
Indirectly heated

Vh 6.3 \4
Ih 0.55 A

Heating time

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

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

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current 4.5 7.0 A
Pulse duratit;n - 1.0 us
Duty factor - 0.002

Mean input power - 85 w
Rate of rise of voltage pulse - 120 kV/us
Load mismatch (v.s.w.r.) - 1.5
Temperature of anode block - 120 °c
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MAGNETRON Y]1071

END OF LIFE PERFORMANCE

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

following s
R.F. pulse power output (Ipulse =6.0A) 7.0 kW
Min., Max.
Frequency fixed within the band 9.38 to 9.44 Ge/s
=6, = 6.0 kv
Pulse voltage (Ip il 6.0A) 5.5 to
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of magnetron 3.0 1.4
Weight of magnetron in carton 5.7 2.5
in cm
Dimensions of storage carton 7.75X8,0x9.75 20 X 21 X 25
COOLING

In normal circumstances natural cooling is adequate, but whenthe ambient
temperature is abnormally high a flow of cooling air between the cooling
fins may be necessary to keep the anode block temperature below the per-
mitted maximum.
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Note 1 l— Reference plane ‘B’
° |
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3252 4.37:0-41
: e
D ofg [ | 201 7] r-_Rcfcrcncc plane'C
T -0-—-----—-0----0—/—T
42 3090 [I 31204
kh h 1 _L_ . p_ | o o _‘.
Cathode - Yellow lead 2 holes ‘[_GI:—J 4 holes
Heater - Green lead 4.445 4315
£0.075 dia. 113120.4 *0-075dia

Direction of

air blast Copper cooling
I tins
84.15 !
max h
1
Note 2 ;
3475 [ ;
i+ 1
Ret |’
plane
W
Lo 1341

NOTES

Note 3

All dimensions in mm

s 15
J

Anode temperature
measuring point

N

3018
7463

635

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

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

3. The outlet via the waveguide WG16 is to take a bolted flange choke
coupling, Joint Services type 5985-99-0830051.
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MAGNETRON Y1071

35 = YJ1071 B5516
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MAGNETRONS Y}1090
YJ1091

QUICK REFERENCE DATA

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

Frequency YJ1090 9.0 to 9.5 GHz
YJ1091 8.5t09.0 GHz
Power output (pulsed) 50 w

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

Unless otherwise stated, data is applicable to both types
CHARACTERISTICS

Min. Max.
Frequency (tunable over the range) YJ1090 9.0 9.5 GHz
YJ1091 8.5 9.0 GHz
Pulse voltage B ™5 94) 1.025 1.350 KV
=0,9A =
R.F. pulse power output (Ipulse 0.9A) 30 w
Frequency pulling (v.s.w.r.=1.5:1) - 3.0 MHz
Frequency temperature coefficient
- o -

over the range Tanode 60 to 100°C 0.1 MHz/degC
Frequency modulation under

vibration of 12g (50 to 2000Hz) - 3.0 MHz
Input capacitance - 6.0 pF
Frequency pushing (1p e 0.9A) - 25 kHz/mA

TYPICAL OPERATION at £=9, 25GHz (YJ1090) and f=8.75GHz (YJ1091)

R.F. pulse power output 50 w
Duty factor 0.002
Pulse duration 1.0 us
Pulse repetition frequency 2000 pulse/s
Heater voltage (running) 5.0 Y
Pulse current 0.9 A
Pulse voltage 1.18 kv
Pulse input power 1.06 kw
Rate of rise of voltage pulse 8.0 kV/us
Mean input current 1.8 mA
Mean input power 2,12 w
Mean r.f. output power 100 mw
Frequency pulling (v.s.w.r, =1.5:1) 1.9 MHz
Frequency pushing 10 kHz/mA
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CATHODE
Indirectly heated

Vh 5.0 v

I.h 0.5 A

Heating time. At ambient temperatures above 0°C the cathode must be heated for at
least 30 seconds before the application of h.t.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max.
Pulse current 0.7 1.1 A
Pulse duration - 2.0 us
Duty factor - 0.004
Mean input power - 6.0 w
Rate of rise of voltage pulse - 10 kV/us
Load mismatch (v.s.w.r.) - 1.56:1
Temperature of anode block - 100 OC

END OF LIFE PERFORMANCE

The valve is deemed to havereached end of lifewhen it fails to satisfy the following:

=0, A
R.F, pulse power output (Ip s 0.9A) 20 w
Min. Max.
Over the frequency band YJ1090 9.0 to 9.5 GHz
YJ1091 8.5 to 9.0 GHz
Pulse voltage (Ipulse= 0.9A) 1.025 to 1.350 kv
MOUNTING POSITION Any
COOLING

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

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

PHYSICAL DATA

kg 1b

Weight of magnetron 0.23 0.5

N, YJ1090-Page 2



MAGNETRONS Y}1090
Y1091

OUTLINE DRAWING OF YJ1090 AND YJ1091

3 holes No.6 -32UNC x
3 deep max.
Equispaced on PCD. 27

@

l Output plug 0SM201
g

rj— Tuner locking screw 6 BA

hex.socket (Allen key

@ "N'ﬂa‘/‘supplied.)

24.65 i 6.5
. 6.4

95.7 16 |
max 1;.
41.85 Anode temperature
41.50 i [ measuring point
& )
Lead length 203 min
; Black lead = Cathode
Red lead = Heater
3 holes No.6 =32 UNC x
[ i 4.5 deep max.
7 A Equispaced on P.C.D.27
T
32.5
e 30.0 -
. Tuning nut. 6 BA hex.socket

10.13
9.88

All dimensions in mm D648

For conversion table see Page 4
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mm
3 max.
4.5 max.
6.6/6.2
6.5/6.4
7.95/7.82
10.13/9.88
$13.0/12.5
16/14
25.00/24.65
27
#32.5/52.0
41.85/41.50
95.7 max,
203

CONVERSION TABLE
(Rounded outwards)

in
0.12 max.
0.18 max.
0.260/0.244
0.256/0.252
0.313/0.308
0.399/0.389
@0.512/0.492
0.63/0.55
0.984/0.970
1.06
@1.28/1.26
1.647/1.634
3.77 max.

8
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MAGNETRONS Y1100
Yji 10l

QUICK REFERENCE DATA

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

Frequency YJ1100 9.0t0 9.5 GHz
YJ1101 8.5t09.0 GHz
Power output (pulsed) 180 w

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

Unless otherwise stated, data is applicable to both types
CHARACTERISTICS

Min., Max.
Frequency (tunable over the range) YJ1100 9.0 9.5 GHz
YJ1101 8.5 9.0 GHz
=0s . . 350
Pulse voltage (Ip il 0.9A) 1.025 1.35 kv
R.F. pulse power output (Ipulsezo' 9A) 150 - w
Frequency pulling (v.s.w.r.=1,5:1) - 15 MHz
Frequency temperature coefficient
= o -
over the range Tanode 60 to 100°C 0.1 MHz/degC
Frequency modulation under
vibration of 12g (50 to 2000Hz) - 3.0 MHz
Input capacitance - 6.0 pF
Frequency pushing (Ip dlse" 0.9A) - 25 kHz/mA

TYPICAL OPERATION at £=9.25GHz (YJ1100) and f=8.75GHz (YJ1101)

R.F. pulse power output 180 w
Duty factor 0.002

Pulse duration 1.0 us
Pulse repetition frequency 2000 pulse/s
Heater voltage (running) 5.0 v
Pulse current 0.9 A
Pulse voltage 1.18 kv
Pulse input power 1.06 kw
Rate of rise of voltage pulse 10 kV/us
Mean input current 1.8 mA
Mean input power 2.12 w
Mean r.f. output power 0.36 w
Frequency pulling (v.s.w.r.=1.5:1) 10 MHz
Frequency pushing 10 kHz/mA

[Mullard|
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CATHODE
Indirectly heated
Vh 5.0 v
Ih 0.5 A
Heating time. At ambient temperatures above 0°C the cathode must be heated for at
least 30 seconds before the application of h.t.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Pulse current 0.7 h 5% A
Pulse duration - 2.0 us
Duty factor - 0.004
Mean input power - 6.0 w
Rate of rise of voltage pulse - 12 kV/us
Load mismatch (v.s.w.r.) - 1.551
Temperature of anode block - 100 °c

END OF LIFE PERFORMANCE

The valve is deemed to havereached end of lifewhen it fails to satisfy the following:

R.F, pulse power output (Ipulse:O‘ 9A) 120 w

Pulse voltage (Ipulse= 0.9A) 1.025 to 1.350 kv
MOUNTING POSITION Any
COOLING

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

OPERATING NOTE

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

PHYSICAL DATA
kg 1b
Weight of magnetron 0.23 0.5
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MAGNETRONS YJ1100
Yj110I

OUTLINE DRAWING OF YJ1100 AND YJ1101

3 holes No.6-32UNC x
3 deep max.
Equispaced on PCD. 27

@

Output plug O0SM201
J—®’/

t * Tuner locking screw 6 BA

hex.socket (Allen key

25.00 6.2 supplied.)

24.65 I 6.5
‘ 6.4

41.85 Anode temperature
I | measuring point

T [ Lead length 203 min
| Black lead = Cathode
I Red lead = Heater

3 holes No.6 —32 UNC x
[ 4.5 deep max.

Equispaced on P.C.D.27

Tuning nut. 6 BA hex.socket

10.13
9.88

All dimensions in mm D648

For conversion table see Page 4
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CONVERSION TABLE

mm
3 max.
4.5 max.
6.6/6.2
6.5/6.4
7.95/7.82
10.13/9.88
@13.0/12.5
16/14
25.00/24.65
27
#32.5/32.0
41.85/41.50
95.7 max.

203

(Rounded outwards)

in

0.12 max.
0.18 max.
0.260/0.244
0.256/0.252
0.313/0.308
0.399/0.389
$0.512/0.492
0.63/0.55
0.984/0.970
1.06
¢1.28/1.26

1.647/1.634

3.77 max.

8
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MAGNETRON

YJi110
Yjiini

Frequency YJ1110
YJi111

Power output

Construction

QUICK REFERENCE DATA

Fixed frequency'X'band magnetron
9.345 to 9.405
9.415 to 9.475

20

Packaged

Ge/s
Ge/s
kW

Unless otherwise shown, data is applicable to both types

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

CHARACTERISTICS

Frequency YJ1110
YJ1111
Pul 1t: =7.5A
se voltage (Ipulse F )
R.F. pulse tput (I =7,5A
pu. power output ( pulize )
Frequency pulling (v.s.w.r.=1.5)
Frequency temperature coefficient
Distance of v.s.w. minimum from
face of mounting plate into valve
Input capacitance

Frequency pushing

Min.
9.345 to
9.415 to
7.0

17

Max.
9.405 Gce/s
9.475 Ge/s
8.2 kv
- kw
18 Mc/s
-0.25 Mc/s
per degC
22.5 mm
8.0 pF
1.5 Mc/s
per A

FEBRUARY 1966

Page D1




OPERATING CONDITIONS
R.F. pulse power

output 20 20 20 kw
Duty factor 0.0005 0.0001 0.0005
Pulse duration 0.5 Q.1 0.05 us
Pulse repetition
frequency 1000 1000 1000 p.p.s.
Heater voltage (running) 6.3 6.3 6.3 v
Pulse current 75 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. output power 10 2.0 1.0 w

Frequency pulling
(v.s.w.r.=1.5) 16 16 16 Mc/s

*Includes pre-oscillation current.

CATHODE
Indirectly heated

v, 6.3 v
I 0.55 A
r, (cold) 1.75 Q

5.0 A

Ih (surge) max.

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

For mean input powers greater than 25 watts, it is necessary to reduce the
heater voltage immediately after the application of h.t. in accordance with
the input power/heater voltage rating chart on page C3.
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MAGNETRON Yji110
YJLi

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.

Pulse current (tp =1.0us) 6.0 9.0 A

(tp>1.0us) 6.0 7.5 A
Pulse duration 0.05 2.5 us
Duty factor - 0.0015
Mean input power = 85 w
Rate of rise of voltage pulse - 120 kV/us
Load mismatch (v.s.w.r.) = 1.5
Temperature of anode block - 120 0C

END OF LIFE PERFORMANCE

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

following: -
R.F. pulse power output (Ipulse= 7.5A) 14 kW
Min, Max.
Frequency YJ1110 9.345 to  9.405 Ge/s
YJ1111 9.415 to 9.475 Gc/s
Pulse voltage (Ipulse =7.5A) 7.0 to 8.4 kv
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of magnetron 8.8 1.5
Weight of magnetron in carton 6.4 2.9
in cm
Dimensions of storage carton 7.8%X8.0x9.8 19,.7%x20,4x24.8

COOLING

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

Mullard
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D(2holes)

Three holes No.10-32 U.N.C. threaded

C(4 holes)

-

Reference plane'C’

{1

Miniature
bayonet cap
916 mm dia

+ 0]

K

—E

P

Reference plane ‘B’

kh h

Anode temperature
measuring point

¥4

Reference

lane ‘A’

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

DIMENSIONS

< dHBOZZHRSEQHEEU QW >

>
>

Inches
4,468
4,102 £ 0.004
0.170 £ 0.003
0.175 £0,003
0.188
4.01
1.851
1.641
1.220 +£0.003
1.220 £ 0,003
1.280 = 0,004
1.000
0.125 = 0,009
2,56 £0,12
3.307
2.165
1.102
3.070
2.99+0.12

YJI110
YjInI

Inch dimensions derived from original millimetre dimensions

Millimetres
113.5 max.
104.2 £ 0.10
4.32+0,08 dia.
4.45 +0.08 dia.
4.80 max.
102 max.
47.00 min.
41.70 max.
30.99 +£0.08
30.99 £0.08
32.51 £0.10
25.40 max. dia.
3.18 0,25
65 £3.0
84.00 max.
55.00 max.
28.00 max.
78.00 max.
76 = 3.0
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MAGNETRON YJIL10
Yl

YJ110Htp=05us B5629
Pl YJ1111 p.r.f.=1000p.p.s.
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Anode pulse current (A)

ANODE PULSE VOLTAGE, R.F. PULSE OUTPUT POWER AND EFFICIENCY
PLOTTED AGAINST ANODE PULSE CURRENT
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MAGNETRON Yj | |20

QUICK REFERENCE DATA

Fixed frequency 'X' band magnetron

Frequency 9.380 to 9.440 Ge/s
Power output 25 kW
Construction Packaged, flying leads

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

CHARACTERISTICS
Min. Max.
Frequency fixed within the band 9.380 9.440 Gce/s
Pulse voltage (I =8.04) 7.5 8.5 kv
pulse

N =8. = W

R.F. pulse power output (Ipulse 8.0A) 20 K
Frequency pulling (v.s.w.r.=1.5) - 18 Mc/s
Frequency temperature coefficient - -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

FEBRUARY 1966 S Page D1




OPERATING CONDITIONS

R.F. pulse power

output 25

Duty factor 0.0001
Pulse duration 0.05
Pulse repetition

frequency 2000 1;

Heater voltage (running) 6.3

Pulse current 8.0
Pulse voltage 8.2
Pulse input power 66
Rate of rise of

voltage pulse 120
Mean input current *0.85
Mean input power 6.4
Mean r.f. output power 2.5
Frequency pulling
(v.s.w.r,=1.,5) 16

*Includes pre-oscillation current.

CATHODE

Indirectly heated

Vh

h

ry (cold)

Ih g max.

25

0.00015
0.15

000
6.3
8.0
8.2

66

120
*1.25
9.6
3.75

16

25
0.0005
0.5

1000
6.3
8.0
8.2

66

100
4.0

32
12.5

16

25 kW
0.0006
1.2 us

500 p.p.s.
6.3 v
8.0 A
8.2 kv
66 kw

100 kV/us
4.8 mA

38.4 w

15 w

16  Mec/s

6.3 v

0.55 A

1.75 Q

5.0 A

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

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

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

Temperature of anode block

()

[Mullard]
A

Min.

6.0

Max.

9.5 A
1.5 us
0.0015

85 w
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MAGNETRON

END OF LIFE PERFORMANCE

YJ1120

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

following:
=8, 16 kW
R.F. pulse power output (Ipulse 8.0A)
Min, Max.
Frequency fixed within the band 9.380 to 9.440 Gc/s
Pulse voltage (Ipulse =8.0A) 7.5 to 8.7 kv
MOUNTING POSITION Any
PHYSICAL DATA
1b kg
Weight of magnetron 3.3 1.5
Weight of magnetron in carton 6.4 2.9
in cm
Dimensions of storage carton 7.8%x8.0x9.8 19.7%x20.4 x24.8

COOLING

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

mitted maximum.
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MAGNETRON le 120
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MAGNETRON YjI121

QUICK REFERENCE DATA

X-Band, fixed frequency, pulsed magnetron

Freqﬁency (fixed within the band) 9.415 to 9.475 GHz
Power output (peak) 26 kW
Construction Packaged
Output connection Waveguide 16 flange

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

NOVEMBER 1969 N\ YJ1121 Page 1




TYPICAL OPERATION

Operating conditions

Heater voltage
Anode current (peak)
Pulse duration (tp)
Pulse repetition rate

Rate of rise of voltage pulse

Typical performance
Anode voltage (peak)
Power output (peak)

Power output (mean)

CATHODE

Indirectly heated
Heater voltage
Heater current
Heater current (surge) max.

Heating time min. (see note 1)

TEST CONDITIONS AND LIMITS

Condition 1

6.3 6.3
9.0 9.0
0.05 0.75
2400 800
110 110
8.3 8.3
26 26
3.12 15.6
6.3
0.55
5.0
2.0

Condition 2

v
A
us

pulse/s

kV/us

kv
kW

v
A
A

minutes

The magnetron is tested to comply with the following electrical specification.

Test conditions
Heater voltage (see note 2)
Anode current (mean)
Duty factor
Pulse duration (tp) (see note 3)
v.s.w.r. at output connection

Rate of rise of voltage pulse (see note 4)

¢ =3
N~

6.3

4.5

0.0005

0.5
<1.05:1
120

mA

us

kV/us

YJ1121 Page 2



MAGNETRON Yjii21

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Min. Max.
Anode voltage (peak) 7.8 8.5 kv
Power output (mean) 1l - w
Frequency (see note 5) 9.415 9.475 GHz
R.F. Bandwidth at 1/4 power (see note 3) - ZTQ MHz
p
Frequency pulling (v.s.w.r. = 1.5:1) - 18 MHz
Minor lobe level (v.s.w.r. =1.5:1) 6.0 = dB
Stability (see note 6) - 0.25 %

Cold impedance (see note 7)
Heater current (see note 8)
Frequency temperature coefficient (see note 9)

Input capacitance (see note 10)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Min. Max.
Heater voltage (see note 11) 5.7 6.9 v
Anode voltage (peak) 7.8 8.5 kv
Anode current (peak) 6.0 10 A
Power input (peak) - 75 kW
Power input (mean) - 85 w
Duty factor - 0.0015
Pulse duration (tp) - 2.0 us
Rate of rise of voltage pulse (see note 4) - 120 kV/us
Anode temperature " 120 ko
v.s.w.r. at output connection = 1.551

N YJ1121 Page 3



END OF LIFE PERFORMANCE

The quality of all production is monitored by the random selection of magnetrons
which are then life tested under the stated test conditions. If the magnetron is to be
operated under different conditions from those specified above, Mullard Ltd., should
be consulted toverify that the life will not be affected. The magnetron is considered
tohave reached the end of life when it failsto meet thefollowing limits when operated
as specified on pages 2 and 3.

Min. Max.
Anode voltage (peak) 7.6 8.5 kv
Power output (mean) 9.0 - w
Frequency (fixed within the band) 9.415 9.475 GHz
MOUNTING POSITION (see note 12) Any

COOLING

Natural or forced-air as necessary to ensurethat the temperature of the anode does
not exceed the maximum stated in '"Ratings''.

PHYSICAL DATA

kg 1b
Weight of magnetron 1.4 3.0
Weight of magnetron in storage carton 2.9 6.4

mm in
Dimensions of storage carton 199 X 203 X 249 7.8%x8.0% 9.8

VIBRATION

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

=)
\N\F YJ1121 Page 4



MAGNETRON Yjii2]

NOTES

10.

11.

12.

. For ambient temperatures above 0°C the cathode must be heated for at least 2

minutes before the application of h.t. For ambient temperatures between 0 and
-55°C the cathode heating time is 3 minutes minimum.

. With no anode input power. For mean values of input power greater than 45 watts

the heater voltage should be reduced.

. The tolerance of current pulse duration (tp) measured at 50% amplitude is £10%.

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

amplitude.

. Magnetrons with other frequency ranges can be supplied to order.

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

over an anode currentrange of 6.0 to 10mA mean. Pulses are defined as missing
when the r.f. energy level is less than 70% of the normal level in the frequency
range 9.415 to 9.475GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during the period of observation after a period of
10 minutes operation.

. Thecold impedanceis measured at the operating frequency and will give av.s.w.r.

of >6:1. The position of the voltage minimum from the face of the output flange
into the magnetron is 16.5 to 22.5mm.

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

current limits are 0.43 to 0.6A.

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

(after warming) is -0.25MHz/degC.
Design test only. The maximum input capacitance is 9pF.

The magnetron is normally tested with a heater supply of 50Hz and is suitable
for operation at 800Hz. Mullard 1td., should be consulted if the magnetron is to
be operated with a heater supply of any other frequency.

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

\A YJ1121 Page 5




OUTLINE DRAWING OF YJ1121

@25.4
max
Two holes . Three
@ 4.32
+ 0.08

D676

holes (a) No.10-32 U.N.F. threaded

Four holes @ 4.32+0.08

fﬁ
Wil

417 30:99
max 0.a i +008
i b 4 —
lTj-‘/L '—16.25.‘1‘.0.1
mm le— 4-8max
= 763
102 max

le—— 104-2 1 O11
p— 113: 5mox

Cathode=Yellow lead
Heater = Green lead

Anode temperature
measuring point

Outlet via WG16 to take bolted
flange choke coupling Joint
Services type 5985-99-083-0051

All dimensions in mm
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MAGNETRON Yjii2i

CONVERSION TABLE
(Rounded outwards)

mm in
3.18+0.25 0.125 + 0.010
4.32 £ 0.08 0.1701 + 0.0032
4.8 max. 0.189 max.

16.25+ 0.1 0.640 = 0.004
25.4 max. 1.00 max.

28 max. 1.10 max.
30.99+0.08 1.2201 + 0.0032
32.51£0.10 1.280 +0.004
41.7 max. 1.642 max.
47 min. 1.85 min.

55 max. 2.17 max.

65 + 3 2.56 £0.12
76+3 2.99 £0.12
78 max. 3.07 max.

84 max. 3.31 max.
102 max. 4.02 max.
104.2 £ 0.1 4,102 + 0.004
113.5 max. 4.47 max.
152 5.98

()
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MAGNETRONS (ps9-200) YJ1180
YJ1181

QUICK REFERENCE DATA

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

Frequency 8.7t09.5 GHz
Power output 205 kW

Unless otherwise shown, data is applicable to all types

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

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

R.F. pulse power output 205 205 kw
Duty factor 0.0007 0,001

Pulse duration 0.2 1.0 us
Pulse repetition frequency 3500 1000 Pe.P.S.
Heater voltage (running) T 5.0 v
Pulse current 27.5 27.5 A
Pulse voltage 22.6 22.5 kv
Pulse input power 619 619 kw
Rate of rise of voltage pulse 200 180 kV/us
Mean input current (Imean) 19.25 27.5 mA
Mean input power 433 619 w
Mean r.f. output power 143 205 w
Frequency pulling (v.s.w.r.=1.5) 12 12 MHz

CATHODE

Indirectly heated

Vh 13.75+10% \'
Ih 3.15+10% A
Ih (surge) max. 12 A

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

Heatingtime. At ambient temperatures above OOC the cathode must be heated
for at least 2.5 minutes before the application of h.t.
Itisnecessarytoreducethe heater voltage immediately after the application
of h.t. in accordance with the formula:

I
_ __mean
Vh—13.75 (1 43 )
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CHARACTERISTICS

Min. Max.
Frequency 8.1 9.5 GHz
*Frequency sweep 400 - MHz
Pulse voltage (Ipulse = 27,.5A) 21 24 kv
R.F. pulse power output (Ipulse:27'5A) 180 - kW
Frequency pulling (v.s.w.r.=1.,5) - 15 MHz
Frequency temperature coefficient - -0.5 MHz/degC
Frequency pushing - 0.5 MHz per A
Hot to cold frequency difference 9.0 16 MHz

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

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min. Max.
Pulse current - 27.5 A
Pulse duration 0.15 1.5 us
Duty factor - 0.0011
Mean input power - 660 w
Rate of rise of voltage pulse
Short pulse operation - up to 1.0us - 200 kV/us
Long pulse operation - up to 2.0us - 180 kV/us
Load mismatch (v.s.w.r.) - 1.5
TUNING
Tuning programme 16 full cycles per shaft revolution. One
cycle consists of a quasi-sinusoidal scan
through the entire tuning range and re-
turn,
Integral servo-motor Navy Bu. Ord. Size 18 servo-motor
N.A.T.O. number 6105-99-972-6555
Drive input 115V, 400Hz, fixed phase
115V, 400Hz, centre tapped control phase
9.2W/phase
Minimum drive speed 4000 r.p.m,

N, YJ1180-Page 2



MAGNETRONS (Jps9-200) YJ1180
YJ118I

MOUNTING POSITION Any

PRESSURISING

To prevent arcingthe air pressure in the waveguide should not be less than
740 torr.

PHYSICAL DATA
kg b

Weight of magnetron 6.8 15

COOLING

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

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

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

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

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

Itdoesnot add to the volume or external dimensions of the magnetron as it
is completely contained in the present housing for the motor cable conn-
ections. The only protruding part is the frequency adjustment screw, similar
to those of conventional tunable magnetrons. The frequency trimming is
made by means of a screw—driver or a flexible shaft to a knob for manual
adjustment, or to a servo motor for remote monitoring. In the latter case
the magnetron frequency may bekept as close as desired to a predetermined
frequency by comparison with a resonant cavity in a closed servo loop.

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

For a fixed operating point in steady state conditions the frequency canbe
locked to within 20MHz from any predetermined frequency within the
tuning hand without any adjustments, either manual or automatic. With the
operating point varying within the specification, the frequency can still he
kept within 35MHz. Under all conditions (transient or steady state) the lock-
ing frequency is kept within 60MHz from the predetermined frequency. See

page 4.
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OUTLINE AND DIMENSIONS OF YJ1180 AND YJ1181

s — Reference plane ‘C’
A— -
B—s .
|+ C+ Detail "A" see inset
D+ | ||
l »}
. Reference point for
& waveguide | ] cathode neck temperature

M4/4 holes uNC Y4" 2014 nuts nickel plated

ﬁ@\

fam |

M¢a5uring point for anode
temperature

Connecting cable free
length 1metre

T
[+—J—=*—% Tuning mechanism

w

PR
"‘W_”‘—CL Cathode connection

i Cathode
connection
|
I

T Z AA AB AC

40
z AE>a—— AG——e— AH —

AF —
5

eference plane l«— Reference plane C’

Jm—

[Mullard|
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MAGNETRONS
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DIMENSIONS OF YJ1180 AND YJ1181
Millimetres
46.5
37.4x0.1
12.6
14.75+1.2
46.5
34.3+0.1
28.5
47.1x1.2
31.75+£2.0
75 max.
138.5 max.
88,1 max.
63.5+0.25
31.75+£1.2
75 max.
38.1x1.2
73 max.
76.2+0.25
86.9 max,
98.4 max.
32 dia.
18.5
279
47.5
32 dia.
7.15 dia.
10.7 max.
22.5

(ps9-200) YJ1180

Yj1181

Inches
1.83
1.47+0.004
0.49
0.58+0.05
1.83
1.35+0.004
1.12
1.85+£0:05
1.25+0.08
2.95 max.
5.45 max.
3.47 max.
2.50+0.01
1.25+0.05
2.95 max.
1.50+0.05
2.87 max.
3.00+0.01
3.42 max.
3.87 max.
1.26 dia.
0.73

279

1.87
1.26 dia.
0.28 dia.
0.42 max.
0.89

Inch dimensions derived from original millimetre dimensions
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OUTLINE AND DIMENSIONS OF YJ1180 AND YJ1181

le—K

l+- Reference plane ‘B’

AW I

Reference plane ‘A’

| -
| M
| Detail *B"
see inset
- :“ 1 AX

¢ Cooling fins
.‘N . Az
¥
R

s

e
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¢ Tuning mechanism-—»——P— Tuning
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MAGNETRONS

DIMENSIONS OF YJ1180 AND YJ1181

Millimetres
K 38.1 dia.
L 38
M 47.1+£3.0
N 6.5
P 38.1+£2.0
Q 85.5+3.0
R 23+0.8
AK 21.1+0.15dia.
AL 19 dia.
AM 13.7+0.15 dia.
AN 6.35+0.4 dia.
AP 4.3+0.12 dia.
AQ 0 min.
AR 3.2+0.25
AS 3.95+£0.8
AT 6.35
AU 13.1 min.
AV 19 min.
AW 67.5+£2.4
AX 96 max.
AY 127 max.
AZ 185 max.
BB 255 max.
BC 4.0
BD 146
BE 1.0

1
1
1

0
1
3
0
0
0
0
0
0
0
0
0
0
0
0
2
3
5

¥
10
0
0
0

(Jps9-200) YJ1180

Yj118I

Inches
.50 dia.
.50
.85+0.12
.26
.50+0.08
.37+0.12
+91£0.03
.83+0.006 dia.
.75 dia.
.54+0.006 dia.
.25+0.02 dia.
.17+0.005 dia.
min.
.13+0.01
.16+£0.03
.25
.51 min.
.75 min.
.66+:0.09
.78 max.
.00 max.
. 28 max.
.0 max.
.16
.06
.04

Inch dimensions derived from original millimetre dimensions

YJ1180-Page 7



G2

(014

(62p) 2/6up 34pys JOJON

S

I

oL

oG

P 4

P4

88

6-8

P

11 uoJd}

(P102)
2ubpw |poIdAL

6vel8

L8LLIA
08LLIA

06

16

26

€6

6

(ZHO)

i

Aouanbauy

PASSIVE RESONANCE FREQUENCY AS A FUNCTION OF

THE MOTOR SHAFT ANGLE

YJ1180-Page 8




MAGNETRON

TENTATIVE DATA

Y}1200
Yj1201

QUICK REFERENCE DATA

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

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

Unless otherwise shown, data is applicable to both types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

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

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

CATHODE
Indirectly heated

Vi

T

I . i
h(surge) max. starting

50

400

12
12
144
60

19.

230
80
10

12.

2
10

.0016

.2£0.2

kw

Us
p.p.s.

kv
kW
kV/us
mA

MHz

>

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

of h.t.

MAY 1968 [NA
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CHARACTERISTICS

Frequency fixed within the band

Pulse voltage (Ipulse: 12A)

.F. pul =
R.F. pulse power output (Ipulse 124)
Frequency pulling (v.s.w.r. = 1.3)

Frequency temperature coefficient

Frequency pushing

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Pulse current

Pulse duration

Duty factor

Mean input power

Rate of rise of voltage pulse

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

END OF LIFE PERFORMANCE

9.345
11
40

Max
9.405 GHz

12.5 kv
- kW

15 MHz

-0.25 MHz/degC
0.5 MHz/A

Max.

14 A
5.0 us
0.0025

350 w

80 kV/us

1.5

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

the following: -

.F. pul ty =1
R pulse power output (Ilelse 2A)

Frequency fixed within the band

Pul ltag =13
se voltage (Ipulse 2A)
MOUNTING POSITION

COOLING
Temperatures

Anode block max.

Cathode and heater seals max.

PRESSURISING

Min.
9.345
11

35 kW
Max.

9.405 GHz

13.5 kv

Any

120 gc

150 c

The magnetron is capable of unpressurised operation at altitudes up to

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

PHYSICAL DATA

Weight of magnetron

1.9 kg

YJ1200-Page 2



Y}1200
Y1201

OUTLINE DRAWING OF YJ1200
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OUTLINE DRAWING OF YJ1201
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MAGNETRON

TENTATIVE DATA

Y1250

QUICK REFERENCE DATA

X-Band fixed frequency rugged magnetron

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

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS

R.F. Pulse power output 90
Duty factor 0
Pulse duration 6.
Pulse repetition frequency 200
Heater voltage (running) T
Pulse current 17.
Pulse voltage 15.
Pulse input power 265
Rate of rise of voltage pulse 50
Mean input current 21
Mean input power 320
Mean r.f. output power 108
Frequency pulling (v.s.w.r.=1.3) 10
CATHODE

Indirectly heated

Vh 12.
Ih 2.0to 2.
Ih(surge) max. 10
rh (cold) 0.

.0012

kw

us
p.p.s.

kv
kW
kV/us
mA

MHz

v » » <

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

of hi.t:

JANUARY 1968 XA
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CHARACTERISTICS

Min. Max.
Frequency fixed within the band 9.315 9.375 GHz
Pulse voltage (Ipulse =17.5A) 14 16 kv
R.F. Pulse power output (Ipulse:17'5A) 85 120 kW
Frequency pulling (v.s.w.r.=1.3) - 15 MHz
Frequency temperature coefficient - —0.25 MHz
per degC
Input capacitance 2 14 pF
Frequency pushing - 0.5 MHz
per A

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Duty factor - 0.0015

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

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

END OF LIFE PERFORMANCE

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

R.F. Pulse power output (Ipulsez 17.5A) 75 kW

Min. Max.
Frequency fixed within the band 9.315 9.375 GHz
Pulse voltage (Ipulse= 17.5A) 14 1% kv
MOUNTING POSITION Any

PHYSICAL DATA
Weight of magnetron 19 kg

N YJ1250 Page D2



MAGNETRON Y)1250

COOLING
Temperatures
Anode block max. 120 °c
Cathode and heater seals max. 150 &
PRESSURISING

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

VIBRATION

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

ACCELERATION

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

CLIMATIC

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

N, YJ1250 Page D3




OUTLINE DRAWING OF YJ1250
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MAGNETRON Y}1290

TENTATIVE DATA
QUICK REFERENCE DATA

X-band, fixed frequency, pulsed magnetron

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

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES
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TYPICAL OPERATION
Operating conditions

Heater voltage 1.0
Anode current (peak) 14
Pulse duration (t ) 6.5
Pulse repetition gate 1250
Rate of rise of voltage pulse 145

Typical performance

Anode voltage 14

Power output (peak) 65

Power output (mean) 40.5
CATHODE

Indirectly heated

Heater voltage (see notes 1 and 9) 6.3
Heater current 1.0
Heater current (surge) max. 5.0
Heating time min. (see note 2) 2.0

TEST CONDITIONS AND LIMITS

pulse/s
kV/ps

kv
kW

v
A
A

minutes

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

tion:-

Test conditions

Heater voltage (for test) 0

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

Rate of rise of voltage pulse (seenote4) <4150

Limits and characteristics Min. Max.
Anode voltage (peak) 12.5 15
Power output (mean) 34 -
Frequency 9.415 9.475
R.F. Bandwidthat 1/4 power (seenote3) - 2t_p5
Frequency pulling (v.s.w.r. =1.5:1) - 15
Minor lobelevel (v.s.w.r.=1.5:1) 6.0 -
Stability (see note 5) - 0.25

Heater current (see note 6)

Frequency temperature coefficient (see note 7)

mA

us

kV/ps

kv

GHz

MHz
dB
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MAGNETRON Y)1290

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Min. Max.

Heater voltage 5.7 7.0 v
Anode voltage (peak) - 16 kv
Anode current (peak) 12 16 A
Power input (mean) = 160 w
Duty factor - 0.001

Pulse duration (tp) (see note 3) = 1.0 us
Rate of rise of voltage pulse (see note 4) 100 150 kV/us
Anode temperature (see note 8) = 120 °c
v.s.w.r. at output connection - L. 55l

END OF LIFE PERFORMANCE

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

Min. Max.
Power output (peak) 50 - kW
Frequency 9.415 9.475 GHz
3.5

R.F. bandwidth at 1/4 power - _tp_ MHz

Stability - 0.5 %

MOUNTING POSITION (see note 10) Any
COOLING

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

of 0.43m3/min (15ft3/min) at T =55°C and standard pressure from an

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

PHYSICAL DATA ke b
Weight of magnetron 21, 4.6
Weight of magnetron in storage carton 2.75 6.0
Dimensions of storage carton 215.9 X 247.65 X 266.7 mm
8.56x 9.76x 10.5 in.

N YJ1290 Page 3




VIBRATION

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

NOTES

19

10.

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

. For ambient temperatures above -15°C the cathode must be heated for

at least 2 minutes before the application of H.T. For ambient tempera-
tures between -15°C and -55°C the cathode heating time is 3 minutes
minimum.

. The tolerance of pulse current duration (tp) measured at 50% amplitude

is £10%.

. Defined as the steepest tangent to the leading edge of the anode voltage

pulse above 80% amplitude.

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

all phases over the anode current range of 12A to 16A peak. Pulses are
defined as missing when the r.f. energy level is <70% of the normal
level in the frequency range 9.415GHz to 9.475GHz. Missing pulses are
expressed as a percentage of the number of input pulses applied during
the period of observation after a period of 3 minutes of operation.

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

heater current limits are 0.9 and 1.1A.

. Design test only. The maximum frequency change with anode tempera-

ture change, after warming, is -0.25MHz/degC.

. The anode temperature measured at the point indicated on the outline

drawing must be kept below the limit specified.

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

suitable for operation at 1.1kHz. Mullard Ltd. should be consulted if
the magnetron is to be operated with a heater supply of any other fre-
quency.

It is necessary to keep all magnetic material as far as possible, at
least 50mm (2in.) away from the magnet. The inner polystyrene pack
of the magnetron carton provides adequate separation between magne-
trons, and it is recommended that magnetrons not in use be kept in
these packs.
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MAGNETRON - Y}1290

OUTLINE DRAWING
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Millimetre to inch conversion table (rounded outwards).

Millimetres
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MAGNETRON Y1300

QUICK REFERENCE DATA

X-Band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band) 9.380 to 9.440 GHz
Power output (peak) 7.0 kW
Output connection Waveguide 16 flange
Construction Packaged

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

K/7300

AAOE WY CT. BRITAW

Mullard
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TYPICAL OPERATION

Operating conditions Condition 1 Condition 2
Heater voltage 6.3 8.3 v
Anode current (peak) 5.0 5.0 A
Pulse duration (tp) 0.1 1.0 us
Pulse repetition rate 2000 1000 pulse/s
Rate of rise of voltage pulse 60 60 kV/us

Typical performance
Anode voltage (peak) 4.25 4.25 kv
Power output (peak) 7.0 7.0 kW
Power output (mean) 1.4 7.0 w

CATHODE

Indirectly heated
Heater voltage 6.3 A%
Heater current 0.55 A
Heating time (minimum) (see note 1) 30 s

TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the following electrical test specification.

Test conditions

Heater voltage 6.3 A"
Anode current (mean) 5.0 mA
Duty factor 0.001

Pulse duration (tp) (see note 2) 1.0 us
v.s.w.r. at output coupler 1.05:1

Rate of rise of voltage pulse (see note 3) 75 kV/us

Mullard
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MAGNETRON YJ1300

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 6.0 = w
Frequency (see note 4) 9.380 9.440 GHz
R.F. bandwidth at 1/4 power (see note 5) - ? MHz
P
Minor lobe level (see note 5) 6.0 = dB
Frequency pulling (see note 6) - 18 MHz
Stability (see note 7) - 0.25 %

Cold impedance (see note 8)
Heater current (see note 9)
Frequency temperature coefficient (see note 10)

Input capacitance (see note 11)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

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

Min Max
Heater voltage (see note 12) 5.9 6.9 A%
Heater current (surge) - 3.0 A
Anode current (peak) 4.0 6.0 A
Anode voltage (peak) 4.0 4.6 kv
Power input (peak) - 20 kW
Power input (mean) - 20 w
Duty factor - 0.001
Pulse duration (tp) (see note 2) = 1.0 us
Rate of rise of anode voltage (see note 3) - 75 kV/us
Anode temperature - 120 °%c
v.s.w.r. at output coupler - 1.5

Muliard
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END OF LIFE PERFORMANCE

The quality of all production is monitored by the random selection u. magnetrons
which are then life tested under the stated test conditions. If the magnetron is to be
operated under different conditions from those specified above. Mullard Ltd., should
be consulted to verify that the life willnot be affected. The magnetron is considered
tohave reached the end of life when it fails to meet the following limits when opera-
ted under the specified test conditions.

Min. Max.
Anode voltage (peak) 4.0 4.5 kv
Power output (mean) 5.0 - W<—
Frequency 9.380 9.440 GHz
MOUNTING AND STORAGE
Mounting position Any
Mounting and storage precautions see note 13
COOLING Natural
PHYSICAL DATA
kg 1b
Weight of magnetron 1.25 2.75
Weight of magnetron in storage carton 1.82 4.0
mm in
Dimensions of storage carton 190 x 190 x 280 7.5x7.5x11
VIBRATION
The magnetron is vibration tested to ensure that it will withstandnormal conditions
of service.
NOTES
1. For ambient temperatures above 0°C. For ambient temperatures between 0°C

and -55°C the cathode heating time is 45 seconds.

. The tolerance of pulse current duration (tp) measured at 50% amplitude is £10%.

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

amplitude.

. Magnetrons at other frequency ranges can be supplied to order.

. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 phase adjusted

for maximum degradation. The anode current is varied over the range of 4.0 to
6.0A peak.

Mullard
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MAGNETRON Y)1300

NOTES (contd.)

6

10.

11,

12.

13.

Measured at an anode current of 5A peak under matched conditions. A mismatch
of 1.5:1 is then varied through all phases.

. Measured with the mismatch conditions and most unfavourable current of note 5.

Pulses are defined as missing when the r.f. energy level is less than 70% of the
normal level in the frequency range 9.380 to 9.440GHz. Missing pulses are
expressed as a percentage of the number of input pulses applied during a period
of observation of three minutes after an initial operating period of not more than
three minutes.

. The cold impedance of the magnetron is measured at the operating frequency and

will give a v.s.w.r. of >6:1. The position of voltage minimum from the face of
the output flange into the magnetron is 3.0 to 9.0mm.

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

current limits are 0.5 to 0.6A.

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

Design test only. The maximum input capacitance is 9.0pF.

The magnetron is tested with a sinewave heater supply of 50Hz and is suitable
for operationfrom 50Hz to 1kHz sine or square wave supply. Mullard Ltd. should
be consulted if the magnetronistobe operated with a heater supply having different
frequency or waveform conditions.

When mounting and handling the magnetron, care must be taken to prevent de-
magnetisation. It is necessary to keep all magnetic materials as far as possible,
at least 50mm (2 in) from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 15cm
(6 in) . During shipment adequate separation is provided by the dimensions of the
inner packs of the storage cartons and it is recommended that magnetrons not in
use be kept in these packs.

Mullard
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OUT LINE DRAWING OF YJ1300 <
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MAGNETRON 2)42

(MIL-E-1 |667E)

Frequency

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

Power output (pulsed)

QUICK REFERENCE DATA

9.345t09.405 Gc/s
.5 kW

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

CHARACTERISTICS
Min. Max.

Frequency

Fixed within the band 9.345 9.405 Gc/s
Pulse voltage (I pulse = 4.5A) 5.3 5.7 kv
R.F. pulse power output (I pylge = 4.5A) 7.0 kW
Frequency pulling (v.s.w.r. = 1.5) - 15 Mc/s
Frequency temperature coefficient - 0.25 Mc/s

per C

Distance of v.s.w. minimum from face

of mounting plate into valve 13.5 22,5 mm
Input capacitance - 8.0 pF

TYPICAL OPERATION
R. F. pulse power output 7.5 kW
Duty factor 0.001
Pulse duration 1.0 us
Pulse repetition frequency 1000 P.p.s.
Heater voltage (running) 6.3 v
Pulse current 4.5 A
Pulse voltage 5.5 kv
Pulse input power 24,7 kW
Rate of rise of voltage pulse 50 kV/us
Mean input current 4,5 mA
Mean input power 24,7 w
Mean r.f. output power 7.5 w
Frequency pulling (v.s.w.r. = 1,5) 14 Mc/s
- T
[Mullard||
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CATHODE

Indirectly heated

Vh 6.3 v
Th 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 within 3 seconds of applying h.t. in accordance with the

formula;
Pin
=6.3(1-~-— 1
vy ( 780 ) Volts
ABSOLUTE MAXIMUM RATINGS
Min. Max.

Pulse current 3.5 5.5 A

Pulse duration 2,5 us

Duty factor 0. 0025

Mean input power 82.5 w

Rate of rise of voltage pulse 75 kV/us

Load mismatch (v.s.w.r.) 1.5 5

Temperature of anode block 120 C
MOUNTING POSITION Any

[c -3
[Mullard|
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MAGNETRON 2)42
(MIL-E-1|667E)

PHYSICAL DATA

Ib kg
Weight of magnetron 3.0 1.4
Weight of magnetron in carton 5:7 2.5

in mm
Dimensions of storage carton 7.75x8.0x9.75 200 x 210 x 250

COOLING

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

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

N\ Page D3



DIMENSIONS

" o W

n

Min,
4,438

0.167

0.172

0.156

1.276

1.216

0.188

1.609

2.688

1.938

0.750

Millimetre dimensions derived from

Inches
Nom.

4.103

1.250

0.125

2.393

1.220

0.173

0.178

0.188

1.284

1.224

1.0

0.219

1.641

3.188

2.188

1.188

4.0

3.313

0.375

0.250

Min.
112.7

3.96

32.4

30.9

4.78

40.9

68. 28

49,22

19.05

Millimetres
Nom.

104.2

31.75

3.175

60.78

30.99

Max.
113.5

4.39 dia.

4.52 dia.

41.7

80.98

55.58

30.18

101.6

84.15

25.40

original inch dimensions.
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MAGNETRON

o
Reference plane B

2)42
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MAGNETRON 2)55

QUICK REFERENCE DATA

X-band, fixed frequency, pulsed magnetron.

Frequency (fixed within the band) 9.345 to 9.405 GHz
Power output (peak) 50 kW
Output connection Special WG15 flange
Construction Packaged

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

Mullard
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TYPICAL OPERATION
Operating conditions
Heater voltage
Anode current (peak)
Pulse duration (tp)
Pulse repetition rate

Rate of rise of voltage pulse

Typical performance
Anode voltage (peak)
Power output (peak)

Power output (mean)

CATHODE
Indirectly heated
Heater voltage (see note 1)

Heater current

Heating time (minimum) (see note 2)

TEST CONDITIONS AND LIMITS

Condition 1
0
12
1.0
1000
150

12.5
50
50

Condition 2
2.0
12
2.26
400
150

12.5
50

6.3
1.0

120

Vv

A

us
pulse/s

kV/us

kV
kW
W

The magnetron is tested to comply with the following electrical specification.

Test conditions
Heater voltage (running)
Anode current (mean)
Duty factor

Pulse duration (tp)

v.s.w.r. at output connection

Rate of rise of voltage pulse (see note 4)

Limits and characteristics

Anode voltage (peak)
Power output (mean)
Frequency (see note 5)

R.F. Bandwidth at 1/4 power
(see note 6)

(see note 3)

Mullard

Min.
1%
36
9.345

2.0

10.8

0.0009
2.2

<1.05:1
150

mA

us

kV/us

kv

GHz

2J55 Page 2



MAGNETRON

TEST CONDITIONS AND LIMITS (contd.)

Min.

Minor lobe level (see note 6) 6.0
Frequency pulling (see note 7) -
Stability (see note 8) =
Heater current (see note 9)

Frequency temperature coefficient (see note 10)

Input capacitance (see note 11)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Max.

15
0

.25

2J55

dB
MHz

These ratings cannot necessarily be used simultaneously and no individual rating

should be exceeded.

Min.
Heater voltage (see note 1) 547
Heater current (surge) =
Anode current (peak) 10

Anode voltage (peak) =
Power input (mean) o
Duty factor (see note 12) %
Pulse duration (tp) (see note 3) -
Rate of rise of voltage pulse (see note 4) =
Anode temperature (see note 13) =
v.s.w.r. at output connection =

Altitude -

Pressurising (input and output) =

Max.

6.9 v
5.0 A
16 A
16 kv
180 w

0.001
2.5 us
160 kV/us
120 °c

1.5:1
3.05 km
L0 000 ft
313 kN/m2
3.2 kgf/cra®
45 1bf/in?

Mullard
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END OF LIFE PERFORMANCE

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

Min. Max.

Power output (mean) 27 = w
Frequency 9.345 9.405 GHz

: 3.0
R.F. Bandwidth at 1/4 power - =T MHz

P
Stability 0.5 %

MOUNTING AND STORING

Mounting position (see note 14) Any

COOLING

Forced air, sufficient to ensure that the maximum specified anode temperature is
never exceeded.

PHYSICAL DATA

kg 1b
Weight of magnetron 1.81 4.0
Weight of magnetron in storage carton 1.92 4.25
mm in
Dimensions of storage carton 204 x 241 X 266.7 8.0x9.5x%10.5
NOTES
1. With no anode input power. Immediately after the application of anode power the

heater voltage must be reduced in accordance with the heater derating chart on
page 8.

. For ambient temperatures above 0°C. For ambient temperatures between 0°c

and -55°C the cathode heating time is 180 seconds.

. The tolerance of pulse current duration (tp) measured at 50% amplitude is £10%.

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

amplitude.

. Measured with an anode temperature of approximately 80°C.

. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 varied through

all phases over an anode current range of 10 to 14A peak.

Mullard
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MAGNETRON 2J55

NOTES (contd.)

10.

11.

12.

13.

14

. Measured with the magnetron operating into a v.s.w.r. of 1.5:1 at an anode

current of 12A peak.

. Measured under the conditions described in note 6. Pulses are defined as miss-

ing when the r.f. energylevelislessthan 70% of the normal level inthe frequency
range 9.345 to 9.405GHz. Missing pulses are expressed as a percentage of the
number of input pulses applied during a period of observation of three minutes
after an initial operating period of not more than three minutes.

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

current limits are 0.9 to 1.1A.

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

Design test only. The maximum input capacitance is 10pF.
For peak input powers exceeding 150kW the duty factor must not exceed 0.0007.

Measured at the point indicated on the outline drawing.

. When mounting and handling the magnetron, care must be taken to prevent de-

magnetisation. It is necessaryto keep all magnetic materials as far as possible,
at least 50mm (2 in) from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 150mm
(6 in). During shipment adequate separation between magnetrons is provided by
the dimensions of the inner pack of the storage carton, and it is recommended
that magnetrons not in use be kept in these packs.

Mullard
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OUTLINE DRAWING OF 2J55
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L 83.34 connection
81.76
* Temperature measuring point
All dimensions in mm DI519
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MAGNETRON

1

(3

10.

1

-

12.

15

22.

28

30.
30.
31.

34

37.
40.
42,
44 .
52.
63.
67.
69.
T3,

T
79,
83.
136.

2
- N

mm

.6
.29/2.03
.30/3.05
.42/4.16

98/4.83

.5

97 min.

.61/10.59

7 max.

.05

64/21.82
max.
max.

15
78/29.177
63

.14 rad.

29/35.71
18/39.17
85

63/44 .27
25

5 max.

6

72 max.

18/72.87

.41 max.

4 max.
38 max.
34/81.76

53 max.

CONVERSION TABLE
(Rounded outwards)

o

in

.063
.090/0.080

0.130/0.120

(— T ]

= RN - R Y ) ST (T <~ S -~ T -~ (D =

I T T R S R

W NN NN DN

v W W

.174/0.164
.196/0.190
.374

.432 min.
.457/0.417
.50 max.
k)

.75
.891/0.859
.945 max.
.102 max.
.187
L212/1.1972
.245

.344 rad.
.468/1.406
.582/1.542
.687
.757/1.743
.057

.50 max.
.661

.745 max.
.881/2.869
.969 max.
.047 max.
.125 max.
.281/3.219

.375 max.

2J55
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MAGNETRON 6521

TENTATIVE DATA

QUICK REFERENCE DATA
C-Band, fixed frequency, pulsed magnetron

Frequency (fixed within the band) 5.38 to 5.42 GHz
Power output (peak) 85 kW
Construction Packaged
Output connection Waveguide 14 flange

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

NOVEMBER 1969 N 6521 Page 1



TYPICAL OPERATION
Operating conditions
Heater voltage
Anode current (peak)
Pulse duration (tp)
Pulse repetition rate
Rate of rise of voltage pulse
V.S.W.r.
Typical performance
Anode voltage (peak)
Power output (peak)
Power output (mean)
CATHODE
Indirectly heated
Heater voltage (see note 1)
Heater current
Heater current (surge) max.
Heating time (min.)

TEST CONDITIONS AND LIMITS

The magnetron is tested to comply with the following electrical specification.

Test conditions
Heater voltage
Anode current (mean)
‘ Duty factor
Pulse duration (tp) (see note 2)
v.s.w.r. at output connection

Rate of rise of voltage pulse (see note 3)

-
[Mullard]
N\

9.5 v
13.5 A
2.0 us
400 pulse/s
100 KV/us

1.05:1
15 kv
85 kW
68 w
10 v
3.2 A
12 A
5.0 minutes
9.5 A\
10.8 mA

0.0008
2.0 us

1.05:1
120 KV/us
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MAGNETRON

TEST CONDITIONS AND LIMITS (contd.)

Limits and characteristics

Anode voltage (peak)
Power output (mean)

Frequency

Min.

14

60
5.38

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

Frequency pulling (v.s.w.r. =1.5:1)
Minor lobe level (v.s.w.r. =1.5:1)
Stability (see note 4)

Heater current (see note 5)

Frequency temperature coefficient (see note 6)

Input capacitance (see note 7)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

These ratings cannot necessarily be used
should be exceeded.

6521

kv

GHz
MHz

MHz
dB
%

simultaneously and no individual rating

Min. Max.

Heater voltage (see note 1) 9.0 11 v
Anode voltage (peak) - 16 kv
Anode current (peak) 10 16 A
Power input (peak) (see note 9) - 256 kW
Power input (mean) — 256 w
Duty factor — 0.001
Pulse duration (tp) (see note 8) = 2.2 us
Rate of rise of voltage pulse (see note 3) - 120 kV/us
Anode temperature - 150 0C
Cathode and heater seals temperature - 165 °c
v.s.w.r. at output connection - 1.5

(A,
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END OF LIFE PERFORMANCE

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

Min. Max.
Anode voltage (peak) 14 16 kv
Power output (mean) 48 - w
Frequency 5.38 5.42 GHz
Stability - 0.5 %
MOUNTING POSITION (see note 10) Any
COOLING Forced-air

Air flow to fins: An air stream should be directed along the cooling fins towards
the b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>