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DATA HANDBOOK SYSTEM

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, identified by the colours noted, are:

ELECTRON TUBES (9 parts) BLUE

SEMICONDUCTORS AND INTEGRATED CIRCUITS (6 parts) RED

COMPONENTS AND MATERIALS (7 parts) GREEN

The several parts contain all pertinent data available at the time of publication, and
each is revised and reissued annually; the contents of each series are summarized
on the following pages.

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it to be a valuable source
of reference. Where ratings or specifications quoteddiffer from those published in
the preceding edition they will be pointed out by arrows. You will understand thatwe
can not guarantee that all products listed inany one edition of the handbook will re-
main available, or that their specifications will not be changed, before the next edi-
tion is published. If you need confirmation that the published data aboutany ofour
products are the latest available, may we ask that you contact our representative. He is
at your service and will be glad to answer your inquiries.
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ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

Transmitting tubes (Tetrodes, Pentodes)

Part 2

Tubes for microwave equipment

Part 3
Special Quality tubes

Part 4

Receiving tubes

Part 5

Cathode-ray tubes
Photo tubes
Camera tubes

Part 6

Photomultipliers tubes
Channel electron multipliers
Scintillators
Photoscintillaters

Part 7

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes
Trigger tubes

Switching diodes

Part 8
T.V. Picture tubes

Part 9

Transmitting tubes (Triodes)
Tubes for R. F. heating (Triodes)

March 1972

January 1972

Amplifier circuit assemblies

February 1972

March 1972

Miscellaneous devices

April 1971

May 1971

Associated accessories

June 1971

Radiation counter tubes
Semiconductor radiation detectors
Neutron generater tubes

Photo diodes

Associated accessories

July 1971
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

August 1971

December 1971

Associated accessories



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Diodes and Thyristors

General

Signal diodes

Variable capacitance diodes
Voltage regulator diodes
Rectifier diodes

Part 2 Low frequency; Deflection

General
Low frequency transistors (low power)
Low frequency power transistors

Part 3 High frequency; Switching

General
High frequency transistors

Part 4 Special types

General

Transmitting transistors
Microwave devices

Field effect transistors
Dual transistors
Microminiature devices for
thick- and thin-film circuits

Part 5 Linear Integrated Circuits
General
Part 6 Digital integrated circuits
General

DTL (FC family)
TTL (FJ family)
TTL (G] family)

February 1972

September 1971

Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1971

Deflection transistors
Accessories

November 1971

Switching transistors
Accessories

December 1971

Photoconductive devices
Photodiodes
Phototransistors

Light emitting diodes
Infra-red sensitive devices
Accessories

February 1972

Linear integrated circuits

March 1972

MOS (FD family)
HNIL (FZ family)
CML (GH family)



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1  Circuit Blocks, Input/Output Devices, October 1971
Electro-mechanical Components *), Peripheral Devices

Circuit blocks 40-Series Input/output devices

Counter modules 50-Series Electro-mechanical components *)

Norbits 60-Series, 61-Series Peripheral devices

Circuit blocks 90-Series

Part 2 Resistors, Capacitors December 1971
Fixed resistors Paper capacitors and film capacitors
Variable resistors Electrolytic capacitors

Non-linear resistors Variable capacitors

Ceramic capacitors

Part 3 Radio, Audio, Television February 1972
FM tuners Audio and mains transformers
Coil assemblies Television tuners,aerial input assemblies
Piezoelectric ceramic resonators Components for black and white television
and filters Components for colour television
Loudspeakers Deflection assemblies for camera tubes
Part 4 Magnetic Materials, Piezoelectric Ceramics April 1971
Ferrites for radio, audio Ferroxcube potcores and square cores
and television Ferroxcube transformer cores
Small coils, assemblies and Piezoxide
assembling parts Permanent magnet materials

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, June 1971
Microwave Devices, Variable Transformers

Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators
Complete memories Variable mains transformers

Magnetic heads

Part 6 Electric Motors and Accessories, August 1971
Timing and Control Devices

Stepper motors Small d.c. motors

Small synchronous motors Tachogenerators and servomotors

Asynchronous motors Indicators for built-in test equipment

Part 7 Circuit Blocks September 1971

Circuit blocks 100kHz Series Circuit blocks for ferrite core

Circuit blocks 1-Series memory drive

Circuit blocks 10-Series

%) From October 1971 published in Part 1 instead of Part 5.
February 1972
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SYMBOLS

TUBES FOR MICROWAVE EQUIPMENT
LIST OF SYMBOLS

1. Symbols denoting electrodes and electrode connections

Anode a
Accelerator electrode acc
Collector electrode coll
Anode of a detection diode d
Filament or heater f
Filament or heater tap £
Grid g
Tube pin which must not be connected externally o
Cathode k
Reflector electrode refl
Resonator res
Helical electrode X

2. Symbols denoting voltages

Remarks

a. In the case of indirectly heated tubes the voltages on the various electrodes
are with respect to the cathode, in the case of directly heated, d.c. fed tubes
with respect to the negative side of the filament, and in the case of directly
heated, a.c. fed tubes with respect to the electrical centre of the filament, un-
less otherwise stated.

b. The symbols quoted below represent the average values of the concerting voltages,
unless otherwise stated.

Anode voltage Va
Anode voltage in cut-off or in cold condition Vao
Accelerator voltage Vace
Supply voltage of tube electrodes Vb
Collector voltage Veoll
Anode voltage of a detection diode V4
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SYMBOLS

2

3.

Symbols denoting voltages (continued)

Filament or heater voltage
Filament or heater starting voltage
Grid voltage

A.C. input voltage

Ignition voltage (voltage necessary for breakdown to the
concerning electrode)

Inverse voltage

Voltage between cathode and heater
A.C. output voltage

Peak value of a voltage

Reflector voltage

Resonator voltage

Voltage on helical electrode

Symbols denoting currents

Remarks

a. The positive electrical current is directed opposite to the direction of the elec-

b.

tron current.

The symbols quoted below represent the average values of the concerning cur-

rents, unless otherwise stated.
Anode current

Accelerator current

Collector current

Current of a detection diode
Filament or heater current
Filament or heater starting current
Peak filament or heater starting current
Grid current

Cathode current

Peak value of a current

Resonator current

Current to helical electrode

Ia
Iacc
Iconl
Iq
If

I | November 1970



SYMBOLS

4. Symbols denoting powers

Anode dissipation Wq
Collector dissipation Weoll
A.C. driving power War
Grlid dissipation Wg
Input power Wi
D.C. anode supply power Wi,
Peak input power Wip
Output power Wa
Peak output power WOp
Resonator dissipation Wios
5. Symbols denoting capacitances
Measured on the cold tubes.
Capacitance between the anode and all other elements
except the control grid Ca
Capacitance between anode and grid (all other
elements being earthed) Cag
Capacitance between anode and cathode (all other
elements beingearthed) Cax
Capacitance between the anode of a detection diode and
all other elements of the diode Cq
Capacitance between a grid and all other elements
except anode Cg
Capacitance between a grid and cathode (all other elements
being earthed) Cgk
6. Symbols denoting resistances
External a.c. resistance in anode lead or matching resistance Rg
Filament or heater resistance in cold condition Re,
External resistance in a grid lead Rg
Internal resistance of a tube Rj
External resistance in a cathode lead Rk
External resistance between cathode and heater Ris
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SYMBOLS

7. Symbols denoting various quantities

Bandwidth

Noise factor

Frequency

Pushing figure of a magnetron

Frequency temperature coefficient

Pulse repetition rate

Pulling figure of a magnetron

Power gain

Height above sea level

Magnetic field strength

Pressure drop of cooling air or cooling water
Required air flow or water flow for cooling
Mutual conductance

Temperature of anode or anode block

Ambient temperature

Averaging time of current or voltage

Inlet temperature of cooling air or cooling water
Pulse duration

Time of rise of voltage

Outlet temperature of cooling air or cooling water

Waiting time (= time which has to pass between switching
on of the filament or heater voltage and switching on of
the other voltages)

Rated of rise of voltage

Voltage standing wave ratio
Reflection coefficient

Duty factor

Efficiency

Wavelength

Amplification factor

dvVa AV
dT’ ATyy

VSWR.

= &
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DEFINITIONS

Af/At

fimp

Timp

TUBES FOR MICROWAVE EQUIPMENT
DEFINITIONS

Bandwidth

The temperature coefficient Af/At is the change of frequency withtemper -
ature.

Pulse repetition rate.

The pulling figure Afp is the difference between the maximum and mini-
mum frequencies, reached when the phase angle of the load with a VSWR
of 1.5 is varied from 0° - 360°.

Magnetic field strength.

The pulse duration Tipp is defined as the time interval between the two
points on the current pulse at which the current is 50% of the smooth peak
current (see fig.1).

Io

T

i
7203290 le—— Timp B
'‘Fig: 1.
current pulse

— T

The smooth peak is the max. value of a smooth curve throughthe average of the fluc -
tuation over the top portion of the pulse.

Trv

ta
V.S.W.R.

The time of rise of voltage Tyy is defined as the time interval between
points of 20 and 85 percent of the smooth peak value measured on the lead-
ing edge of the voltage pulse,

Temperature of anode or anode block.

The voltage standing-wave ratio in a waveguide is the ratio of the ampli-
tude of the electrical field at & voltage maximum to that at an adjacent
minimum.

November 1970 ‘ I % 1



DEFINITIONS

[RRRI ]

dV,/dT Unless otherwise stated the rate of rise of voltage dVa /dT is defined by
or the steepest tangent to the leading edge of the voltage pulse above 80%
AV, /ATyy  of the smooth peak value (see Fig. 2)

Vo

T

e

T

Fig.2.
voltage pulse

Vio Heater voltage before switching on of anode voltage. When the magne-
tron oscillates, not all electrons reach the anode. These off-phase e-
lectrons are driven back to the cathode. This back bombardment con-
tributes to the heating power of the cathode. In order to maintain the
total power to the cathode at the rated value, it is therefore in some
cases necessary to reduce or evento switch off the heater voltage after
application of high voltage.

g The duty factor 6 is the ratio of the pulse duration to the time between
corresponding points of two successive pulses.

6= Timp(sec) b'e fimp(Hz).

2 November 1970



WAVEGUIDES

= 1.016£0,076
EIA designation WR 28 4 o W
British designation WG 22 R=04-08 3 § 9 §
(ls4'-152) SARSIRSIES:
g
= " & ln- 6
R=max0.4(/s4 D49 BN
S S
7110.04(0.260"+000%5") |
e —— ——» |
9141005 (0360"*0.002") |
- >
1.27%013
WAVEGUIDE RG-52/U (0.05+0.005)
F )
EIA designation WR 90 \p=a4-aa 8 § S §
British designation WG 16 (Voa~1iz) 8 # _§
=N
R=max 08(2) 9’9_', | B_
4

22.86+0.08 (0.910003)
25.4+0.08 (1.0%0003)

= 1.63%0.13

WAVEGUIDE RG-51/U (0.064i0.005)
EIA designation WR 112 4 - 1
British designation WG 15 R=04-08 -8 =S
& Vet S8 S5
+ +|S
ot [
95 a8
R=max0.8(%2) S’g;_ \5_'_

28.5%071 (1.12210.004)

3175101 (1.25%£0004)

Dimensions in mm and in inches (between brackets)
The dimensions in inches are holding 772 4143
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WAVEGUIDE RG-49/U

EIA designation WR 187
British designation WG12

WAVEGUIDE WR 229
(EIA designation)

1631013

WOM +0005)
¥

= \
¥ o
—R=04-08 o8 2e
oe-152) J SERE
vy R
S8 s
R=max08(%32) N '3 N
A
<« 472553013 (1872%0005)
50802013 (2+0.005)
1.63%0.13
(0.064%0005)
A
R=0.4-08
(Vs4~1532)

29.081013
(1145 £0.005)
32.331013
(1.273%0.005)

R=max 1.2 { 3/64)

58171013 (2.290+0005)

>

61421013 (2.418%0005)

Dimensions in mm and in inches (between brackets)

The dimensions in inches are holding
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RATING SYSTEM

( in accordance with LLE.C. publication 134 )

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable to any electronic device of a specified type as defined by
its published data, which should not be exceeded under the worst probable con-
ditions.

These values are chosen by the device manufacturer to provide acceptable serv-
iceability of the device, taking no responsibility for equipment variations, en-
vironmental variations, and the effects of changes in operating conditions due to
variations in the characteristics of the device under consideration and of all
other electronic 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 device
under the worst probable operating conditions with respect to supply voltage
variation, equipment component variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and variations in charac-
teristics of the device under consideration and of all other electronic devices
in the equipment.

772 5065







Communication Magnetrons



PULSED MAGNETRONS FOR COMMUNICATION

ABRIDGED SURVEY

Frequency range Output power, peak
(MH;]) g P Isz) p Class Type

1220 - 1350 450 Tunable 5]26
2700 - 2900 800 Tunable 5586
5400 - 5900 0.16 Tunable YJ1030
8500 - 9600 60 Tunable 2]51A
8500 - 9600 225 Tunable YJ1010
8500 - 9600 225 Tunable YJ1011
9003 - 9085 250 Fixed freq. 55032/01
9085 - 9168 250 Fixed freq. 55032/02
9168 - 9260 250 Fixed freq. 55031/01
9190 - 9320 3 Fixed freq. YJ1000
9210 - 9270 748 Fixed freq. JP9-7A
9260 - 9345 250 Fixed freq. 55031/02
9345 - 9475 3 Fixed freq. 7028
9345 - 9405 745 Fixed freq. 2]42
9345 - 9405 10 Fixed freq. JP9-7D
9345 - 9405 20 Fixed freq. YJ1060
9345 - 9405 20 Fixed freq. YJ1110
9345 - 9405 21 Fixed freq. JP9-15
9345 - 9405 30 Fixed freq. 2]55
9345 - 9405 50 Fixed freq. 725A
9345 - 9405 50 Fixed freq. YJ1200
9345 - 9405 80 Fixed freq. 4]52A
9345 - 9405 80 Fixed freq. 6972
9345 - 9405 225 Fixed freq. 4750
9345 - 9405 250 Fixed freq. 55030
9380 - 9440 7 Fixed freq. YJ1300
9380 - 9440 10 Fixed freq. YJ1071
9380 - 9440 21 Fixed freq. JP9-18
9380 - 9440 25 Fixed freq. YJ1120
9405 - 9505 250 Fixed freq. 55029
9415 - 9475 4 Fixed freq. JP9-2.5D
9415 - 9475 4 Fixed freq. P9-2,.8E
9415 - 9475 21 Fixed freq. JP9-15B
9415 - 9475 26 Fixed freq. YJ1121
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Frequency range

Output power, peak

(MHz) (kW) Class Type
9415 - 9475 65 Fixed freq. YJ1290
16350 - 16650 45 Fixed freq. YJ1140
32700 - 33400 25 Fixed freq. YJ1020
32700 - 33400 30 Fixed freq. YJ1021
34512 - 35208 40 Fixed freq. 7093

C.W. MAGNETRON FOR COMMUNICATION

Frequency range

Output power

(MHz) (KW) Class Type
9150 - 9600 0.01 Tunable JPT9-01
I
December 1970 “ 2






GENERAL OPERATIONAL
RECOMMENDATIONS MAGNETRONS

1. GENERAL

1.1

1.2

1.3

1.4

The following "Application Directions' apply in general to all types of magne-
trons. Any deviations for a particular type will be indicated in the published
data of the concerning type.

A magnetronis a cylindrical high-vacuumdiode witha cavity resonator system
embedded in the anode. In the presence of suitable crossed electric and mag-
netic fields the magnetron can be used for the generation of continuous-wave
as well as pulsed signals in the higher frequency bands.

In practice the communication magnetrons comprise the pulsed type of mag-
netrons used as radar transmitter either at a fixed frequency or tunable over
a frequency range.

The magnetron in a radar transmitter should not be looked upon as an indepen-
dent unit. Owing to the interdependence of the characteristics of the magne-
tron and the associated circuitry the magnetron should rather be considered
as an integral part of the whole system whose proper functioning depends on
the degree the various sections are matched to each other.

2. LIMITING VALUES

2.1

252

General

Limiting values should be used in accordance with the absolute-maximum
rating system. Each limiting value should be regarded independently of other
values, so that under no circumstances it is permitted to exceed a limiting
value whichsoever.

Absolute-maximum rating system

Absolute-maximum ratings are limiting values of operating and environmental
conditions applicableto any electronic device of a specifiedtype as definedby its
published data, and should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment variations,
environmental variations, and the effects of changes in operating conditions
due to variations in the characteristics of the device under consideration and
of all other electronic 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 de-

7Z2 9006
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vice under the worst probable operating conditions with respect to supply volt-
age variation, equipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations in
charcateristics of the device under consideration and of all other electronic
devices in the equipment.

3. HEATER

Sl

3.2

3.3

3.4

3.5

General

A cathode temperature either too high or too low may lead to unsatisfactory
operation such as moding and arcing, involving short life and loss of efficiency.
During operation the heater voltage should, therefore, be set as near as pos-
sible at the prescribed value. Temporary fluctuations should not exceed the
tolerances mentioned in the published data sheets of the individual types.

The heater voltage should be measured directly on the terminals of the tube.

Heater starting voltage and heater running voltage

During operation the cathode temperature is increased by electron back bom-
bardement (back heating). Before the application of the h.t. supply the heater
voltage should, therefore, be adjusted to the published value of the heater
starting voltage, but immediately after the application of the h.t. supply the
heater voltage should be reduced to the heater running voltage. The individual
data sheets contain information relating the heater running voltage tothe aver-
age anode input power or to the average anode current.

Warming-up time (waiting time)

Before the application of the h.t. supply the heater starting voltage should be
applied for a time not less than the warming-up time (waiting time) stated in
the individual data sheets. This ensures adequate electron density to start
oscillation in the required mode.

Heater surge current

With some tubes it may be required to limit the peak value of the heater when
switching on the heater supply. Individual data sheets give informationon this,
together with the cold heater resistance to assist in the design of a suitable
surge current limiting circuit.

Heater supply frequency

When not mentioned specifically the heater supply should be D.C. or 50 to
60 Hz A.C.

4. OPERATING CHARACTERISTICS

The values published for these characteristics must be consideredasthe outcome
of measurements on an average magnetron. Individual magnetrons may show a
certain spread around the published values, whereas during life the values may be
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subject to variation. In the published data the spread and variation during life
have in many cases be accounted for by mentioning maximum and/or minimum
values of the characteristics.

The performance of a magnetron being greatly influenced by the load of the mag-
netron and by the characteristics of the input pulse, it is strongly recommended
that the magnetron be operated at the published operating conditions only. When-
ever it is considered to operate the magnetron at conditions substantially differ-
ent from those indicated, the tube manufacturer should be consulted.

5. TYPICAL CHARACTERISTICS

The characteristics tabulated under this heading give general information on the
magnetron independent of any specific kind of operation. The data should be re-
garded as pertaining to an average magnetron representative of the particular
type. When necessary maximum and/or minimum values of the characteristics
have been given to include the spread shown by individual samples and the varia-
tion which may occur during life.

6. H.T. SUPPLY AND MODULATORS
6.1 General

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

Current changes result in variation of power, frequency and frequency spec-
trum 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.

6.2 C.W. type magnetrons

For c.w. types the amount of smoothing required in the h.t. supply depends
onthe 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.

6.3 Pulse type magnetrons

To ensure a constant operating condition with a pulsed magnetron the modula-
tor design must provide a pulse, the amplitude of which does not vary to any
significant extent from pulse to pulse. Moreover, the energy per pulse deliv-
ered to the magnetron, if arcing occurs, should not considerably exceed the
normal energy per pulse. Further design precautions depend on the type of
modulator employed, and can not be generalised.

772 9008
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6.3.1

6.3.2

6.3.3

6.3.4

The performance of a magnetron is often a sensitive function of the shape of
the voltage pulse that it receives and it is necessary to control four distinct
aspects: rate of rise, spike, flatness 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 anon-linear impe-
dance. Furthermore, a magnetron is likely to be sensitive to a mismatched
load.

Rate of rise of voltage

Both maximum and minimum rate of rise of voltage (and sometimes of cur-
rent) may be specified. The most critical value is that just before and dur-
ing the inition 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 fail-
ure to oscillate, and either of these conditions may lead to arcing resulting
in overheating or to excessive voltages.

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

Generally the rate of rise of voltage between the 20 and 80% points of the
peak voltage is nearly linear and provides a good impression of the rate of
rise at the onset of oscillation. In other cases, however, it may be neces-
sary to measure the rate of rise above the 80% point.

For accuracy it is advisable to measure the rate of rise by means of a dif-
ferentiating circuit or an oscilloscope. Thetotal capacitance ofthe removable
measuring device should be small with respect to the total stray capacitance
of the modulator output circuit and in most cases not exceed 6pF .

Spike

It is important that the voltage pulse should not have a high spike on the
leading edge. Such a spike may cause the magnetron 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 involtage cause large current variations resulting in frequency push-
ing. 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 leastto the pointwhere oscillation ceases,
7Z2 9009
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to avoid appreciable periods of operation below full current, with the atten-
dent frequency pushing. This point is normally reached when the voltage has
fallen to about 80% 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 noise being generated
especially in short wave radars the voltage tail must decay to zero before
the radar receiver recovers.

A fast rate of fall is also important where a magnetron is operated at a high
pulse recurrence frequency since any diode current which occurs after oscil-
lations have ceased will add appreciably to the mean current and dissipation
of the tube.

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

LOADING

The anode current range shown in the individual data sheets is related to a volt-
age standing wave ratio seen by the magnetron of maximum 1.5 to 1. Operation
of the magnetronwith a voltage standing wave ratio in excess of 1.5is not recom-
mended as this may reduce the current range for stable operation and can cause
arcing and moding. A ratio near unity will benefit tube life and reliability.

When the length of the transmission line between the magnetron and the load is
large compared with the wavelength the maximum permissible value of the vol-
tage standing wave ratio may be reduced due to the occurence of socalled long
line effects. When a long transmission line can not be avoided a load isolator
must be inserted between the magnetron and the line.

LOAD DIAGRAM

In general the published data include a load diagram, a circle diagram in which
for fixed input conditions the output power and the frequency change ofthe con-
cerning magnetron are plotted against the magnitude and the phase (varied over
180 electrical degrees) of the voltage standing wave ratio representing the load
as seen by the magnetron.

In some cases the magnitude of the voltage standing wave ratio (VSWR) has been
replaced by the magnitude ofthe reflectioncoefficient ( ¥ ) these magnitudes being
related by the formulae:

VSWR = Y

1L+ _ VSWR - 1
1-7 VSWR + 1

The load diagram provides information on the behaviour of the magnetron to load
conditions. The pulling figure for instance may be readily determined.

7Z2 9010
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9.1

9.2

10.

11

With a load of bad mismatch and at a particular phase there is a region on the
loaddiagram which is characterised by high power output and convergence of the
frequency contours.This region is known as "the sink" and the phase of the load
at which the magnetron behaves in this manner is known as "the phase of sink".
Operation of the magnetron under this load condition will lead to instability and
may cause failure of the magnetron. By matching the r.f. system such that the
maximum permitted voltage standing wave ratio is not exceeded, the sink will be
avoided.

OPERATION IN DUPLEXER SYSTEMS

Position of t.r. cell

Where the r.f. system incorporates a t.r. cell a bad load mismatch, which is
unavoidable, is seen by the magnetron momentarily until the cell hasbeen
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 istherefore es-
sential that the t.r. cell is so positionedthat 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 os-
cillation a bad mismatch of considerable magnitude to the r.f. system. This
property isutilised incertainduplexer systems. In the design of such a system
it isnecessary to know the phase of the above load mismatch and this is desig-
nated as the position of the first minimum of the voltage standingwave in re-
lation to a reference plane on the magnetron output system.

CONDITIONING

In new magnetrons and in magnetrons which have not been in use for sometime
a slight amount of gas may be present, which may give rise to excessive arcing
and instability when the magnetron is put into operation at normal operating pow -
er. It is therefore recommended that after a period of idleness operation should
be started at reduced voltage. The voltage is then increased gradually until arc-
ing occurs. By this arcing gas in the tube is cleaned up so that after some time
the magnetronwill operate stably. The voltage is then increased again until arc-
ing starts again. This procedure is repeated until normal operating conditions
have been reached.

COOLING

The limiting values ontemperatures mentioned in the individual data sheets should
onno account be exceeded. It may be necessary in practical equipmentto provide
additional coolant on account of high environmental temperatures due to restric-
tions imposed by the cabinet and the associated components within the cabinet,
and to high ambient temperatures at the equipment location.

For tubes with natural cooling mounting on a heat-conducting non-magnetic plate
7Z2 9011
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(heatsink) is recommended. To obtain an effective cooling a vertical position of
the heatsink may be advantageous in most cases.

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.

Cooling air should not contain dust, moisture or grease. 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 de-
mineralised water should be employed.

12.PRESSURISATION

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

13.INPUT AND OUTPUT CONNECTIONS
13.1 Input connection

The negative h.t. voltage line mustbe connectedto the common heater -cathode
terminal. Whenthis connection is made to the other end of theheater the anode
current will pass trough the heater, which may result in heater burn-out.

In order to prevent high transient voltages between heater and cathode aca-
pacitor should be connected directly across the heater terminals. Generally
a 1000 V rated capacitor of 4000 pF will do for this purpose.

The connections to the input terminals should make good electrical contacts
but they should not be rigid and allow for some expansion to meet the rather
high temperature differences which may occur in practice.

13.2 Output connection

The connection to the output must be designed to be sufficiently tight to avoid
arcing and other poor contact effects. However, undue stress of the output
section should be avoided as this may lead to deformation of the metal parts
or to breakage of the glass or ceramic vacuum seals. Special attention should
be paid in this connection to stress which may occur due to temperature dif-
ferences.

It is important that the type of output coupling be as specified in the data
sheets. Use of flat coupling instead of choke coupling, for instance, may up-
set the matching and possibly cause breakdown of the output system.
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14.

15.

HANDLING AND MOUNTING

When handling and mounting a magnetron a distance of at least 5 cm should be
maintained between the magnet and any piece of magnetic material to avoid me-
chanical shocks to the magnet or to the glass or ceramic seals. For this reason
it is required to use non-magnetic tools during installation, such as non-mag-
netic stainless steel, brass, beryllium copper and aluminium. Furthermore,
the user should be aware of the detrimental influence of the strong magnetic
field around the magnet on watches and other precision instruments.

In general a magnetron is mounted by means of its mounting flange. The input
assembly and the output system are usually not suited for supporting the mag-
netron. The mounting surface should be sufficiently flat to avoid deformation
of the mounting flange and the mounting should be sufficiently flexible and ad-
justable so thatno strain is exerted on the output system when the mounting nuts
are tightened andthe output system is coupledto the waveguide inthe equipment.

When a dust cover is placed on the output flange it should be kept in place until
the magnetron is mounted into the equipment. Before putting the magnetron into
operation the user should make sure that the input and output are entirely clean
and free from dust, moisture and grease.

STORAGE

Packaged magnetrons must be stored in such a way as to prevent a decrease of
the field strength of the magnetron magnets due to interaction with adjacent
magnets. When not otherwise mentioned in the individual data sheets it is ad-
visable to maintain a minimum distance of 15 cm between the magnetrons.

The best protection for the tube is its original packing because this ensures an
adequate spacing between the magnetrons and other magnets or ferrous objects
and, moreover, protects the magnetron against reasonable vibrations and shocks.
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 magnetron is protected by a moisture-proof container this fact is clear-
ly stated on the outside. Unnecessary opening of the seal should be avoided so
that the dessicant is not exhausted rapidly.

When a magnetron is temporarily taken out of the equipment it should be replaced
immediately in its proper container. This is a good practice which obviates the
risk of damage to the magnet or the glass or ceramic parts and prevents the
entry of foreign matter into the output aperture.

When storing the magnetrons normal conditions with regard to humidity and
temperature should be maintained.
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16. RADIATION HAZARDS

In general the shorter the wavelength of an r.f. radiation the greater the ab-
sorption by body tissues and hence for comparable power, the greater the haz-
ard. With magnetrons the power may be sufficient to cause danger, particular-
ly to the eyes.

If it is necessary to look directly into a magnetron output, this should be per-
formedthrough 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, es-
pecially when the magnetron is functioning incorrectly.

High voltage magnetrons (as well as the high voltage rectifier and pulse modu-
lator tubes) can emit a significant intensity of X-rays and protection of the oper-
ator may be necessary. When magnetron behaviour is viewed through an aper-
ture X -rays may be present. Protection of the eye is afforded by viewing through
lead glass. :

772 9014
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JP9-2.5D
JP9-2.5E

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9.415 to 9.475 GHz
Peak output power WOp 4 kW
Construction packaged,flying leads

HEATING: indirect

Heater voltage Vi 6.3 V 1
Heater current Ig 0.5 A
Waiting time at tymp above 0°C T min. 2 min
Waiting time at t, ., between

0 °C and -55°C T min. 3 min

LIMITING VALUES (Absolute max. rating system)
min. 0.02 wus 2

Pulse duration Timp — 1.0 s 2)
Duty factor S max. 0.001

. min. 2:5 A
Peak anode current Iap — 3.5 A
Mean input power Wi max. 13.5 W
Peak input power Wip max. 13.5 kW

dv
Rate of rise of anode voltage d—_[‘:i max. 70 kV/us 3)
Voltage standing wave ratio VSWR max. 1.5
Anode temperature ty max. 120 ©°c
min. 5.7 ¥V

Heater voltage V¢ iy 6.9 V

COOLING: natural

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

2) The tolerance of current pulse duration (Timp) measured at 50% amplitude is

+ 10%.

3) Defined as the steepest tangent to the leading edge of the voltage pulse above
80% amplitude.
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JP9-2.5D

JP9-2.5E
MECHANICAL DATA Dimensions in mm
Net weight: 1.02 kg

Mounting position: any 8)

13567
13533
r— 69 +4 ——»
4min L ! —
34max l
} i : .
— le— 12
118 max
r lead ti
lead connections
¢ 127tinned l T rea-heater -
JP9-25D ? 216 +127 ue-heater/cathode
2 leads 200 *

outlet via waveguide WG16
to take bolted flange choke

F/‘coupling similar to joint
services type 5985-99-083-0051

SN 1 1 D

: T T 4080

| & ¢ ad) |
N | |

4 fixing holes (a) | )L-—¢4.318 +0.076 (4x)

P4445 £0076 16.255+ 0025 le—

4441008 r— —3863 +003+e—

le——87.96 £003 ——-17210078

*JP9-2,5E wander plugs:-
. 4 mm single pin 378/4/Red  -Red lead
Belling Lee 5 ' single pin 378A/3/Black-Blue lead

8) See page 4
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JP9-2.5D

JP9-2.5E
TEST CONDITIONS AND LIMITS
Test conditions
Heater voltage Ve 6.3 V
Mean anode current L, 3.0 mA
Duty factor 3 0.001
Pulse duration Tivni 1.0 ws 2)
Voltage standing wave ratio VSW max. 1.05
" dVa
Rate of rise of anode voltage T 70 kV/us 3) -
Limits and characteristics min max. E
Peak anode voltage Vap 3.2 3.8 kV
Mean output power o 3.0 w
Frequency f 9.415 9.475 GHz
R.F. bandwidth at % power B T?_'S MHz 2)
imp
Pulling figure (VSWR = 1.5) Afp 18 MHz
Minor lobe level (VSWR = 1.5) 6.0 dB
Stability 0.25 % 4)
Pushing figure 2L 2.5 MHz/A
Al,
Cold impedance see note 5
Frequency temperature coefficient ———if 0.25 MHz/degC 6)
a
Input capacitance Cak 9 pF 7)
Heater current at Vf=6.3V,Va=0V Ig 045 0.6 A
OPERATING CHARACTERISTICS,
Heater voltage Vs 6.3 6.3 V
Pulse duration Timp 0.1 0.5 wus
Pulse repetition rate fimp 2000 1000 p.p.s.
Duty factor S 0.0002  0.0005
Peak anode current 13? 3.0 3.0 A
Rate of rise of anode voltage -gT—a 60 60 kV/us 3)
Peak anode voltage Vap 3.6 3.6 kv
Mean cutput power Wo 0.8 2.0 W
Peak output power Wop 4.0 4.0 kW

2), 3) See page 1
4), 5), 6), 7) See page 4
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JP9-2.5D
JP9-2.5E

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, the manufacturer
should be consulted to verify that the life will not be affected.

The magnetron is considered to have reached theend of life when it fails to meetthe
following limits when operated as specified under "Test conditions and limits".

Mean output power W min. 2.5 W
Peak anode voltage Vap 3.2to 3.8 kV
Frequency f 9.415 to 9.475 GHz
R.F. bandwidth at § power B max. :3F—§— MHz

im
Stability max. 0.5 P %
VIBRATION

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

4) With the magnetron operating into a VSWR of 1.5 varied through all phases over
an anode current range of 2.5 mA to 3.5 mA mean. Pulses are defined as miss-
ing when the R.F. energy level is less than 70% of the normal level in the fre-
quency range 9.415 to 9.475 GHz. Missing pulses are expressed as a percentage
of the number of input pulses applied during the period of observation after a pe-
riod of ten minutes operation.

5) The cold impedance of the magnetron is measured at the operating frequency and
will give a VSWR of > 6. The position of voltage minimum from the face of the
output flange into the magnetron is 3 mm to 9 mm for the JP9-2.5D and 0 mm to
6 mm for the JP9-2,5E.

6) Design test only. Maximum frequency change with anode temperature change after
warming.

7) Design test only.

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

»
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MAINTENANCE TYPE JP9-7A

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9210 to 9270 MHz
Peak power output Wo 7.5 kW
Construction packaged

HEATING: indirect

Heater voltage Ve = 6.3 V

Heater current I = 600 mA

Waiting time tamb > 0 °C Ty, = min. 2 min.
tamib = '0 00 Tw = min. 3 min.

At input powers greater than 25 W the heater voltage should be reduced immedi -
ately after the application of high tension. See page 4

COOLING

In normal circumstances radiationand convection cooling is adequate, but where
the ambient temperature is abnormally high a flow of cooling air between the
radiator fins may be necessary.

LIMITING VALUES (Absolute limits)

Pulse duration Timp = max. 2.5 us

Duty factor 6 = max. 0.0025

Peak anode current Iap _ $f: 22 ‘:

Peak anode voltage Vap ; 2?: g tz

Input power Wi, = max. 82.5 W

Rate of rise of anode voltage EVE.. = max. 60 kV/us
ATry

Voltage standing wave ratio V.S.W.R. = max. 159

Temnperature of anode block ta = max. 120 °c
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JP9-7A

I

TYPICAL CHARACTERISTICS

Frequency; fixed within the band
(at anode block temperature of 45°C) f

Peak anode voltage Vap
Peak anode voltage at Iap =4.5 A Vap
Peak output power at Iap =4.5 A WOp
Pulling figure at V.S.W.R. = 1.5 Afp
Negative temperature coefficient -
Distance of voltage standing wave

minimum from face of mounting

plate inwards d
Input capacitance Cak

OPERATING CHARACTERISTICS
Heater voltage

Pulse duration

Pulse repetition frequency

Duty factor

Peak anode current

Peak anode voltage
Rate of rise of voltage

Average anode current
Average input power
Peak output power

Pulling figure (V.S.W.R. = 1.5)

MAGNETRON OUTPUT

9210

to

9270

&> 5kV < 6
> 5.3kV < 5.7

v

7 kW

<0.25

> 16.5 mm < 22,5

V¢
Timp
fimp

< 8

6.3
1.0
1000
0.001
4.5
5.5

50

4.5
24.7
7+5
14

MHz

kV

MHz

MHz per °C

pF

us
Hz

kV
kV/us

mA

kW
MHz

To fasten the magnetron base plate to the RG-52/U waveguide the bolted flange

choke coupling joint-services type 5985-99-0830051 should be used.

2 MAINTENANCE TYPE
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JP9-7A

MECHANICAL DATA

Dimensions in mm
___max810 < Max556

~max6.4

Reference plane A
o T
|
©|S
o+
@© ©
M=
om
Ew
Reference plane B] , m°x113577
104.2 % 01 i |
}k.,,imuxﬂ,, al ‘
max48 ] . mi
|
©
-9 e
SiS, 1 3t
+I +Il— gTG
cn m E\\‘) | X
L o O‘
Reference planeC ¢ & 5= — o) ﬁ
4x4322008" 3251+011 1 J 3
16.25%010 s
Mounting position : any
Net weight : 1.4 kg max 254
—_— -

1) Miniature bayonet cap

w
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JP9-7D

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9345 to 9405 MHz
Peak power output Wo 10 kw
Construction p kaged
package
HEATING: indirect
Heater voltage Vg = 6.3 V5%
Heater current L = 550 mA
Waiting time  tagmp > 0 °C Ty = min. 2 min
tamb <0 9C Ty = min. 3 min

At input powers greater than 25 W the heater voltage should be reduced imme-

diately after the application of high tension. See page 4.

COOLING

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

maximum.

LIMITING VALUES (Absolute limits)

Pulse duration Timp z 2?: 016(5)

Duty factor 6 = max. 0.002
Peak anode current at _

Timp = 0.1 to 1.0 ps I S Tt

Lmp ’ . 5 4p = min. 4.5

Peak anode current at = i 7.0

Timp<0'l"‘S Iap = min. 4.5

Peak anode voltage Vap z 2?: g‘;

us
us

kV
kv
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JP9-7D

LIMITING VALUES (continued)

Input power Wia = max. 83 W
Rate of rise of anode voltage AVy = max. 120 kV/us
ATry

Voltage standing wave ratio V.5.W.R. = max. 1.5
Temperature of anode block ta = max. 100 ©°C
TYPICAL CHARACTERISTICS
Frequency; fixed within the band (at
anode block temperature of 45 °C) f = 9345 to 9405 MHz
Peak anode voltage at Iap =5.5A Vap > 5.4 kV < 5.9 kV
Peak output power at Iap =5.5A Wop > 8 kW
Pulling figure at V.S.W.R. = 1.5 Afp < 15 MHz
Distance of voltage standing wave
minimum from face of mounting

plate inwards d >16.5 mm <22.5 mm
Input capacitance Cak < 8 pF
OPERATING CHARACTERISTICS
Heater voltage Ve = 6.3 6.3 5.8 V
Pulse duration Timp = 0.05 0.1 1.0 wus
Pulse repetition frequency fimp = 4000 1000 1000 Hz
Duty factor 6 = 0.0002 0.0001 0.001
Peak anode current Iap = 7.0 6.0 559 A
Average anode current I = 1.4 0.6 5.5 mA
Peak anode voltage Vap = 5.9 5.7 36 XV
Rate of rise of voltage AA—,}I‘L = 110 110 80 kV/us

v

Average input power Wi = 8.3 3.4 31 W
Peak input power Wip = 41.3 34.2 30.8 kW
Average output power W = 2.1 0.95 9.0 W
Peak output power Wop = 10.5 9.5 9.0 kW
Pulling figure (V.S.W.R. =1.5) Afp = 14 14 14 MHz
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JP9-7D

MEG CAL DATA Dimensions in mm
max 254 \7# Net weight 1.4 kg
5
BT 1
[
>
325107 3
445+ 006, 16.25+01 S
\ T 432¢008 E’U
KS %- _______ é—"- v
3 - . + f
E, : o] T —@‘—
| IQIGE_Q‘OG |
N i /|, _min49 l
k————iﬁéi____qiﬂfu4ﬁ
e maxi02 .l
104.2+01 )
o max13.5 L

-

max§2.6

316+025

Mounting position: any
Magnetron output

To fasten the magnetron output to the RG-52/U waveguide, a choke flange type
1.S. Z830051 should be inserted between these parts.

1) Reference plane A
2) Reference plane B

3) Refetence plane C

(LN
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JP9-7D

L \ 1 7 ‘a2 04—\~~~ ~d_
4kW/ ‘%/ \§ M;gz
+15\ ‘ i ‘ 4 6kW
MHz N % I ~
V | ~-16MHz
L7
N/
Iap=5.5A 0
Afp=15MHz

o =reflection coefficient

_____w» Towards magnetron
7203357
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JP9-15
JP9-15B

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency

QUICK REFERENCE DATA
Frequency, fixed within the band JP9-15 £ 9345 to 9405 MHz
JP9-15B f 9415 to 9475 MHz
Peak power output Wo 21 kW
. p
Construction packaged

HEATING: indirect

Heater voltage Ve = 6.3 V

Heater current L. = 0.55 A
Cathode heating time at tamp above 0 °C T, = min. 2 min
Cathode heating time at tamp below 0 °C T = min. 3 min

w

For average input powers greater than 25W it is necessary to reduce the heater
voltage immediately after the application of high tension in accordance with the
curve on page S .

LIMITING VALUES (Absolute limits)

Pulse duration Timp = max. 2.5 Ms

Duty factor 6 = max. 0.0015

Peak anode current  Timp = 1 us Iap : :?: 28 11:
Tip = 1 t0 2.58 la, g Z:S 2

Average input power Wi = max. 83 W

Rate of rise of anode voltage AATVE— = max. 100 kV/us

rv
Voltage standing wave ratio VSWR = max. 1.5
Anode block temperature ty = max. 120 °cC
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JP9-15

JP9-15B
MECHANICAL DATA B max 113.5
wn
T “ o :
L T oi l I A A
| : ——
| ‘ % 8
I x
J1 1H | : EIE
- _____§MR4_“§B__ . t» v
=~ : -‘___ I ) J
b | ; v
=l { I min151—
max 96.5 max 40 max Sﬁ:j max 2541 1)
' max 7011
Di ; < max 85.3
imensions in mm e
Net weight 1.7 kg
- 88.0+01 _max47
Mounting position: any r min 297 1 i
16.2510.1041_
1016+ 008"
e ! 4.45+008
max4.7— | =
I ! o
Sznt, | _-_1--_'“__> | - ‘\::
I_’! " =" o @ E S
w f & i <
2 i x
o —_— g
' 4x632+008
g 1016.i.0e

MAGNETRON OUTPUT

To fasten the magnetron base plate to the WGI16 waveguide the bolted flange
choke coupling inter-services type Z83 00 51 should be used.

1) Miniature bayonet cap 9.16 mm diameter
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JP9-15
JP9-15B

TYPICAL CHARACTERISTICS

Frequency, fixed within the band JP9-15 f = 9345 to 9405 MHz
JP9-15B f = 9415 to 9475 MHz
Peak anode voltage at Iap =7.5A Vap = 7.0t0 8.2 kV
Peak output power at Iap =7.5A W0p > 17 kW
Pulling figure at VSWR = 1.5 Afp < 18 MHz
Pushing figure AAIf < 1.5 MHz per A
4p

Frequency temperature coefficient - 2—: < 0.25 MHz per °C
Distance of VSW minimum from face

of mounting plate inwards d >16.5< 22.5 mm
Input capacitance Cak < 8.0 pF
OPERATING CHARACTERISTICS
Heater voltage V¢ = 6.3 6.3 6.3 V
Pulse duration Timp = 0.05 0.1 1.0 us
Pulse repetition frequency fimp = 2500 2000 500 Hz
Duty factor 6 = 0.000125 0.0002 0.0005
Peak anode current Iap = 8.0 T 7.0 A
Average anode current L = 12 1.6 3.5 mAl)
Peak anode voltage Vap = 7.7 756 7:5 KkV
Rate of rise of anode voltage AATVa = 95 90 80 kV/us

v

Average input power W; = Ta?S 11.4 26.5 W
Peak input power Wip = 62 S7 53 kW
Average output power Wo = 2,75 4.2 10 W
Peak output power Wop = 22 21 20 kW
Pulling figure (VSWR = 1.5) Afp = 17 17 17 MHz

l) Including pre-oscillation current. (In many applications involving short pulse
durations and high pulse repetition frequencies the average current which
would be calculated from the duty factor is increased by a pre-oscillation
current.)
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JP9-15
JP9 -15B

END OF LIFE PERFORMANCE

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

Peak output power at Iap =7.5A Wop > 15 kW

Frequency within the band  JP9-15 f = 9345 to 9405 MHz
JP9-15B f = 9415 to 9475 MHz

Peak anode voltage at Iap =7.5A Vap = 7.0to 8.2 kV

COOLING

In normal circumstances radiation and convection cooling is adequate, but where
the ambient temperature is abnormally high, a flow of cooling air between the ra-
diator fins may be necessary to keep the block temperature below the permitted
maximum.
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1P9-18

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9.380 to 9.440 GHz
Peak output power Wop 21 kW
Construction packaged
HEATING: indirect
Heater voltage Ve 6.3 V
Heater current If 0.55 A
Peak heater starting current Ifop max. 5.0 A
Cold heater resistance Rfo 1.76
Waiting time att, 1, above 0 ‘e Tw min. 2 min
Waiting time att, 1, below 0 % Tyw min. 3 min

For mean input powers greater than 25W, it is necessary to reduce the heater volt-
age immediately after the application of high tension in accordance with the curve

on page 4.

LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp
Duty factor
Peak anode current Iap
Mean input power Wi

; dVa
Rate of rise of anode voltage aT
Voltage standing wave ratio VSWR
Anode block temperature ty

COOLING

max. 245
max. 0.0015
min, 7.0
max. 10
max. 83
max. 100
max. 1:5
max. 120

us

In normal circumstances natural cooling is adequate, but where the ambient tem-
perature is abnormally high, a flow of cooling air between the radiator fins may be
necessary to keep the anode block temperature below the permitted maximum.
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JP9-18

MECHANICAL DATA

Net weight: 1.7 kg
Mounting position: any

$254max
el e
-

P 4445+0075 (2x)

3261
— 324

16. 35

] e

Dimensions in mm

No.10-32UNF threaded (3x)

I‘_ $4.32+008 (4x)

reference plane C

|

|

|
e —
o ¢
-

|
_{___?_é_:_

R

_A}_ a

2296 3107
2276 3091

_Q

i

| 79

—

ol

= I i

10.24

47 min—

73

|
|

- 102max

1043
104.1

miniature bayonet

1135 max ———>

‘r‘/ reference plane B

10.08
7204798
e— 4.8 max kf

anode temperature

measuring point

cap ¢ 916 & /
84
max I
I
P ——L"
| [ ——— —
A
7
outlet via WG 16(R100;WR90)
reference plane A to take bolted flange choke 55max —» 28max |«

coupling Joint Services type
5985-99-083-0051

le——— 78max———»
7210884

N
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JP9-18

TYPICAL CHARACTERISTICS

Frequency, fixed within the band f 9.380 to 9.440 GHz
Peak anode voltage at Iap =8.6 A Vap 7 to 7.5 kV
Peak output power at Ig, = 8.6 A Wop >19 kW
Pulling figure at VSWR = 1.5 fp < 18 MHz
Pushing figure = < 1.5 MHz/A
Alap
A
Frequency temperature coefficient —— < 0.25 MHz/degC
At 5
Distance of VSW minimum from face of
mounting plate into tube d 16.5 to 22.5 mm
Input capacitance Cak <8 pF

OPERATING CHARACTERISTICS

Heater voltage (running) Ve 6.3 5.8 V
Pulse duration Timp 0.1 1.0 wus
Pulse repetition rate fimp 2000 500 p.p.s.
Duty factor ) 0.0002 0.0005

Peak anode current lap 8.6 §.6 A
Mean anode current Ia 1.8 4.3 mA 1)
Peak anode voltage Vap 7.2 7.2 kv
Rate of rise of anode voltage —g,\é—a 90 90 kV/us
Mean input power Wi 13 31 W
Peak input power Wip 62 62 kW
Mean output power Wo 4.2 10.5 W
Peak output power WOp 21 21 kW
Pulling figure (VSWR = 1.5) Afp 16 16 MHz

END OF LIFE PERFORMANCE

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

Peak output power at Iap =8.6 A Wop min. 17 kW
Frequency within the band f 9.380 to 9.440 GHz
Peak anode voltage at Iap =8.6 A Vap 7.0 to 7.5 kv

1) Including pre-oscillation current. In many applications involving short pulse du-
rations and high pulse repetition rates the mean current which would be calcu-
lated from the duty factor is increased by a pre-oscillation current.

1]
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JPT9-01

TUNABLE MAGNETRON

Air-cooled packaged tunable magnetron for continuous wave operation and suit-
able for amplitude modulation.

QUICK REFERENCE DATA

Frequency, tunable within the band f 9150 to 9600 MHz:
C.W. output power Wo 10 W
Construction packaged

HEATING indirect
Heater voltage \ 6.3 V
1.2 A

Heater current If

Waiting time:

tamb < 0°C Tw min. 3 min
tamb = 0°C Ty = min. 2 min

For mean input powers greater than 20 W it is necessary to reduce the heater
voltage immediately after the application of anode power in accordance with the
input-power heater-voltage rating-chart on page 5.

COOLING

i o rotined for oniog 00 el 15y i
TYPICAL CHARACTERISTICS

Anode current I, = 50 mA
Anode voltage Va = 900to 1100 V

Pulling figure (V.S.W.R. = 1.5) Afy < 20 MHz
Frequency pushing < 1 MHz /mA
Negative temperature coefficient . < 0.5 MHz /°C
Output power at f = 9150 to 9600 MHz Wo > 5 W

November 1969 \ I l | 1



JPT9-01

I

MECHANICAL DATA

Dimensions in mm max 50

max 65

lig

, max 32

temperature
measuring point

reference plane "A"—-—
%)

/ZF (red) l
£ f,k (blue)
I
reference plane "C"
Net weight P - 680 g
. > 4
Number of turns to cover the tuning range i’ 8
Tuning torque < 2.3 kgcm
Tuning backlash < 5 MHz

There is nolimit to the number of tuning sweeps which may be carriedout within
the stated frequency range

OPERATING CHARACTERISTICS

Limiting resistor in series with the magnetron 1 k@
Frequency i = 9200 9400 9550 MHz
Running heater voltage Vi = 4.5 4.5 4.5 V
Anode voltage Vo = 920 930 930 V
Anode current I = 50 50 50 mA
Pulling figure (V.S.W.R. = 1.5) Afp = 19 16 14 MHz
Output power Wo = 10.5 10.5 9.8 W
I)Tveguide output system RG-52/U (British designation WGL6)

Wave guide coupling system 7830003 = 5985-99-083 000 3
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JPT9-01

LIMITING VALUES (Absolute limits)

= max. 1150 V 1)
Anode voltage Va = min. 850 V1)
=  max. 60 mA
Anode current Iy = ilin . o gl
Peak anode current Iap = max. 100 mAl)
Anode supply D.C. power Wia =  max. 60 W
Voltage standing wave ratio V.:S.-W.R: = maxs 1.5 E
Temperature of anode block ta = max. 140 °C ==
1) Modulated continuous wave
November 1969 H H 3
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Y11000

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency. The output system
has been designed for coupling to a standard rectangular waveguide RG-52/U
(EIA designation WR90) with outside dimensions % in x 1 in,

QUICK REFERENCE DATA

Frequency, fixed within the band f 9190 to 9320 MHz
Peak output power Wop 3 kW
Construction packaged

HEATING: indirect
Heater voltage Vg = 6.3 V5%
Heater current at Vi = 6.3 V I = 0.5 A

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

TYPICAL CHARACTERISTICS

Frequency, fixed within the range f = 9190 to 9320 MHz
Negative temperature coefficient - %ft = 0.25 MHz/°C
Pulling figure at voltage standing
wave ratio 1.5 Afp < 18 MHz
. . Af
Pushing figure e < 2.5 MHz/A
Alap

Distance of voltage standing wave
minimum from face of mounting

plate into magnetron d = 0 to 6 mm
Peak anode voltage at Iap =3A Vap = 3.2t0 3.8 KkV
Input capacitance Cak < 9 pF

COOLING: Radiation and convection

MAGNETRON OUTPUT

To fasten the magnetron base plate to the RG-52/U waveguide the bolted flange
choke coupling joint-services type 5985-99-0830051 should be used.
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YJ1000

L

MECHANICAL DATA
Net weight: 1.02 kg

200+15
Il ‘\

Dimensions in mm

: 1
]
N ]
§ S~~~ 1 |1 §
S zl= R,
& U L‘Es.ktao’z:? =
° -i£7——5 |—444+008
16255+0025
6796+0025 |  ,—138633+0025
max 115 1225+ 4.25
h —h T
(t}’ IT TL Z
| o
11 T o
L 13554017 '
0
>
3
g 3
59
3
)
o g
Olwy
SR
g

Mounting position: any

1) Holes for locating pins, depth 4 mm
2) Point for temperature measurement
3) The anode is terminated at the base plate
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YJ1000

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

: = max. 1 wus
Pulse duration Timp = wn.  BOB g
Duty factor S = max. 0.001
= max. 3.5 A
Peak anode current Iap vy 2.5 A
Average input power Wi = max. 13 W
Rate of rise of anode voltage %a_ = max. 60 kV/us
¥
Voltage standing wave ratio V.S.W.R. = max. 1.5

Temperature of anode block
(see note 2) page 2) ty = max. 120 °C

OPERATING CHARACTERISTICS

Heater voltage Vs = 6.3 V
Pulse duration Timp = 0.1 us
Duty factor ) = 0.0002
Pulse repetition rate fimp = 2000 Hz
Peak anode voltage Vap = 3.4 kV
Rate of rise of anode voltage AV g = 50 kV/us
Iy
Average anode current I = 600 uA
Peak anode current Iap E 3 A
Average input power Wi = 2 W
Peak input power Wi p = 10 kW
Average output power Wo = 0.6 W
Peak output power Wo p = 3 kW

Pulling figure at voltage standing
wave ratio 1.5 Afp = 15 MHz

END OF LIFE PERFORMANCE

Peak output power at Iap =3 A Wop = 2 kW
Frequency within the band f = 9190 to 9320 MHz
Peak anode voltage at Iap =3 A Vap = 3.2to 3.8 kV
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YJ1010

PULSED MAGNETRON

Servo-tunable air cooled packaged magnetron for use as a pulsed oscillator in
navigational, search and fire-control radar systems. It can be pulsed by a hard-
tube, line type or magnetic modulator.

QUICK REFERENCE DATA

Frequency, tunable within the band f 8.5t0 9.6 GHz
Peak output power wop 225 kW
Construction packaged

HEATING: indirect by A.C. or D.C.

Heater voltage, starting and stand-by Vfo = 13.75 V10 %
Heater current at V¢ = 13.75 V I = 3.1 A+0.2 A
Heater surge peak current I¢ surge =  max. 12
Cold heater resistance Rfo > 0.53 @
Heating time before application

of high voltage (V¢ = 13.75 V) Ty = min. 2.5 min

Immediately after the high voltage has been applied, the heater voltage must
be reduced in accordance with the formula:

i
= L
Ve=13.75 (1 450) V (see pagell)
where Wi (in W) = duty factor x peak anode current (in A) x 21500.

When W; > 450 W the heater voltage should be switched off.

TYPICAL CHARACTERISTICS

Frequency f = 8.5t09.6 GHz
Pulling figure (V.S.W.R. = 1.5) Afp < 13.5 MHz
Peak anode voltage at Iap =27.5 A Vap = 20to 23 kV
Capacitance anode to cathode Cax = 9to13 pF
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YJ1010

MECHANICAL DATA

[ heater—cathode terminal

“LJ see detail B
ref. plane C N

centre line of wcveguidﬁ

i mounting flange

output flange | and 34

anode terminal 1)

==
|

ref. plane A > y
! . T

=
=] >

surfaceD 1)

J

1A

tuner drive shaft 2)

—t—-see detail C

frequency versus
indicator setting

ref. plane C\

axis of e
heater-cat ) .
“ teermcﬁom:wlode[ airduct inlet flange
see detail D

v ref. plane B

1 S G "2 RPN A I
7 ' il gy
a 25.10.ajaj

1

+

airduct outlet G
serial number

\see detail A

For notes see page 5
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Yi1010

MECHANICAL DATA (continued)

5) AE

1/4"-20NC-2 No.8 -32NC—-2TAP
thread 6.35mm (1/4")
thread depth 3
___i\‘_::— - ! aﬂ b
<« <] <
v
) 0 v
d lgetail A
1 8)
|
—
| ls

ee detail E
o

TLis

see detail F~~d

AA
AB -
AC it mm inch
ref. plane B P 23.01 +£0.79] .906 +.031
Q 31.75+1.19(1.250 +£.047
R 17.47 max. .688 max.
The millimeter dimensions have S 31.75+1.57]1.250 +.062
been derived from inches. T 101.6 ;mx. 4.000 max.
— inch U [109.52+2.39]4.312 +.094
v 0.79 min. .031 min.
A1195.25 max. |7.687 max. W | 42.06+1.19|1.656+.047
B 95.94 +1.19|3.777 +.047 X 68.25+1.57|2.687 +.062
C| 88.09 max. |3.468 max. Y 139.7 max. |5.500 max.
D| 31.75 1425 Z 11.12+1.57| .438 +.062
E| 16.26+1.57| .640 +.062 AA | 83.82 max. |3.300 max.
F| 10.31 +0.79| .406+.031 AB | 92.30 max. |3.633 max.
G 63.5 +£0.25]2.500 +.010 AC | 96.52 max. |3.800 max.
H 7.14 +£0.12] .281 +.005 AD 7.92 +1.57| .312 +.062
] 98.42 max. |3.875 max. AE | 46.48 +0.76|1.830 +.030
K| 79.37+1.57]3.125 +.062 AF | 37.44 +0.10| 1.474 +.004
L| 76.20+0.25|3.000 +.010 AG| 12.62 +0.25| .497 +.010
M| 38.10 1.500 AH| 28.50+0.25|1.122 +.010
N| 73.02 max. |2.875 max. AJ | 34.34 £0.10( 1.352 +.004
O] 58.42 max. |2.300 max. AK | 46.48 +0.76| 1.830 +£.030
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YJ1010

MECHANICAL DATA (continued)

3

AL (
[10) 3) BA
fk ; t Z AZ
_ N ) -
L ' Y
n i
o< | 42 BC u
T x } o
9 | [LHTan ¥ :'T
AOJ =4 No.6-32NC-2
AP digital indicator’ [ax| Ay thread -BD
4 2510 aja
detail B detail C e detail D
_— BG
4 o
BK +BH
BL B8J LL @BM Eieo
detail E detail F
The millimeter dimensions have been derived from inches.
mm inch mm inch
AL | 44.45 max. | 1.750 max. BB | 25.4 max. 1.000 max.
AM| 4.29+0.12] .169 +.005
e e - +0.43 _on+.017
AN | 6.35+0.38] .250+.015 BC [13.97 _ "o7 | 5507 0a)
A0 | 13.72 +8';(2) .540f'882 BD | 6.35+0.79 | .250+.031
: : BE |19.05 £0.38 .750 +.015
AP | 21.08 +0.20 .830+.OOE_5 BF |38.10+0.79 [1.500 + .031
-0.12 -.005 .
sc!l 1.01 +0.12 040+.003
AQ | 13.11 min. .516 min. U -0.00 | T -.000
AR 3.96 max.. .156 max. BH | 3.94 +1.01 .155 +.040
AS 3.17+0.25| .125+.010
AT 3.974+0.79 156 +.031 B] [15.88 +£0.79 .625 +.031
i . i BK [ 3.96+0.25 .156 £.010
AU | 19.05 min. .750 min.
= BL | 4.77 £0.025| .188 +.001
AV [105.08 +£3.81(4.137 +.150 M| 4.77 +0.025 188 001
AW /| 9.13+0.79| .359 +.031 77 £0. 188 £.
AX | 12.70+1.57| .500 +.062 +0.12 +.005
AY | 28.19 £1.57|1.110 +.062 BN L0l 5 06 § “%0 . gog
AZ 2.03 +0.50| .080 +.020
BA | 8.74+0.79| .344 +.031 BO | 3.94£1.01 | .155+.040
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YJ1010

MECHANICAL DATA (continued)
Mounting position: any
Support: mounting flange

The waveguide output has been designed for coupling to standard rectangular
waveguide RG-51/U

Waveguide output flange couples to modified UG-52A/U or UG-52B/U flange

Tuner torque: max. permissible value = 13.8 cmkg
running typ. 0.5 cmkg
starting max. 1.5 cmkg

Number of turns of drive shaft to cover

the freq. range from 8.5 to 9.6 GHz approx. 160 turns

Net weight max. 5.9 kg

1)y Surface D (diameter 1.625", 41.3 mm) of the waveguide output flange, and
the entire surface of the mounting flange are made so that they may be
used to provide a hermetic seal.

All points of the mounting flange surface will be within 0.38 mm (.015")
above or below reference plane A.

2 Viewing directly towards the waveguide flange, a clockwise rotation of the
drive shaft decreases the frequency.

3) The axis of the heater-cathode terminal will be within the confines of a
cylinder whose radius is 1.19 mm (.047") and whose axis is perpendicular
to reference plane A at the specified location.

4) The limits include angular as well as lateral deviations.
5) Temperature of heater-cathode terminal measured here.
6) Anode temperature measured at junction of waveguide and anode block.

7) These dimensions define extremities of the 13.72 mm (.540") internal di-
ameter of the cylindrical heater-cathode terminal.

8) These dimensions define extremities of the 4.29 mm (.169") internal di-
ameter of the cylindrical heater terminal.

9) No part of the connector device for the heater and heater -cathode terminals
should bear against the underside of this lip.

10) The heater terminal and the heater-cathode terminal are concentric to
within 0.25 mm (.010").
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YJ1010

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration 1) Timp = max. 2.75 us
Duty factor ) = max. 0.0011
Heater starting voltage Vio = max. IS5 V
Heater surge peak current I surge =  max. 12 A
Peak anode current !) la, z 2;1( ;(5) 2
Average anode input power W =  max. 630 W
Peak anode input power Wip =  max. 630 kW
Rate of rise of anode voltage 1)

for pulse duration = 1.5 us AAT\;T/ : g:( 2;(5) tzizz

for pulse duration > 1.5 us AAT\;i : rrg;x; 2(7)8 g;ﬁ:
Voltage standing wave ratio V.S.W.R. = max. Lso
Anode temperature 2) £y =  max. 150 °c
Cathode and heater terminal

temperature 3) t =  max. 165 ©C

The output assembly must always be pressurized. When the magnetron is not
working into a matched load, the pressure on the output window must be higher
than 1 kg/cm? absolute.

Input pressurization p = min. 0.85 kg/cm2 abs.
(625 mm Hg)
Output pressurization p = maxs 3«2 kg/cm2 abs.

l) See section "Pulse definitions".
2) For point of measurement see note 6 on the outline drawing.

3) For point of measurement see note 5 on the outline drawing.
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YJ1010

OPERATING CHARACTERISTICS

0.13 0.34 0.6 1 us
2000 2080 1670 1000 Hz

Pulse duration 1) Timp

Pulse repetition frequency fimp

Duty factor 6 = 0.00026 0.0007 0.001 0.001

Peak anode voltage 1) Vg = 21 21 215  2L5 kv

Rate of rise of voltage AVa 200 200 200 200 KV/us
pulse ATry

Peak anode current 1) Ts g 24 94 9945 275 A

Heater voltage, running Vg = 9.7 3 0 0 Vv

Average output power Wo = 92 140 225 225 W

Peak output power Wop = 200 200 225 225 kW

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

COOLING

An adequate flow of cooling air should be directed through the ducts in the
magnetron to keep the temperature of the anode block below 150 OC under any
condition of operation. If necessary, the heater-cathode terminal should also
be cooled to keep its temperature below 165 °C.

PRESSURE

The mounting flange and the output waveguide flange are designed to permit the
use of pressure seals. For further particulars see under "Limiting values".

LIFE

The life of the magnetron depends on the operating conditions, and is expected
to be longer at shorter pulse lengths.

1y See section "Pulse definitions" .
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Yi1010

STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that ageing of a new magnetron
or of a magnetron that has been idle or stored for a period of time, will not be
necessary in most cases. If, however, the magnetron is put into operation and
some sparking and instability occur incidentally, it is recommended to in-
crease the anode current gradually and to operate the magnetron with reduced
input during 15 to 30 minutes. After this period sparking usually ceases.

TUNING MECHANISM

The frequency of the magnetron decreases at clockwise rotation of the tuner
drive shaft, as viewed directly towards the waveguide flange.

A digital indicator provides a visual indication of the magnetron frequency. A
number of frequencies and the corresponding indicator settings are indicated
on the wall of the tuner box (see outline drawing).

Axial stresson the tuning mechanism should be avoided. The tuner shaft should
therefore be driven via a flexible coupling. The torque on the tuner shaft must
never exceed 13.8 cmkg. Adjustment of the tuning mechanism beyond the stat-
ed frequency limits must not be attempted. The starting torque required to
operate the tuner shaft is max. 1.5 cmkg. The tuner drive should be capable
of supplying 2.3 cmkg.

CIRCUIT NOTES

a. In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

o

If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a V.S.W.R.
of the load exceeding 1.5. A ratio kept near unity will benefit tube life and
reliability.

c. The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse.

d. It is required to bypass the magnetron heater with a 1000 V rated capacitor
of min. 4000 pF directly across the heater terminals.

e. Any diode current flowing during the intervals between the pulses should be
taken into account when the peak anode current is calculated from the meas-
ured average anode current.

The occurrence of this diode current can be avoided by preventing that dur-
ing the intervals between the pulses the anode voltage becomes positive with
respect to the cathode.
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f. The unwanted noise that may occur when the anode pulse voltage drops be-
low the value required for oscillation can be minimized by making the trail-
ing edge of the voltage pulse as steep as possible.

PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (Vy, or I;,) of a pulse is the maximum value of a
smooth curve through the average of the fluctuations over the top portion of
the pulse as shown in the figures below.

The rate of rise of anode voltage is defined by the steepest tangent to the lead-
ing edge of the voltage pulse above 50 % of the smooth peak value (fig.1). Any
capacitance used in a removable viewing system shall not exceed 6 pF. For
calculation of the rate of rise of anode voltage the 100 % value must be taken
as 21.5 kV.

The pulse duration (Tjmp) is the time interval between the two points on the
current pulse at which the current is 50 % of the smooth peak current (fig.2).

Vo Ia

T 100%—fr x>

50%f-— Vap

—»T Timp —»T

Fig.1 Fig.2

The current pulse must be substantially square and the ripple over the top
portion of the current pulse must be kept as small as possible to avoid un-
wanted frequency modulation due to pushing effects. The spike on the top por-
tion of the pulse must be small to avoid excessive peak pulse current. The
leading edge of the pulse must be free from irregularities.

STORAGE, HANDLING AND MOUNTING
The original packing should be used for the transport of the magnetron.

The magnetron should never be held by the heater-cathode stem. Rough treat-
ment of the envelope and of the cooling fins may impair the electrical charac-
teristics or may result in loss of vacuum.
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When storing, the packaged magnetrons should be kept not less than 15 cm
(6 inches) apart, to prevent a decrease of field strength of the magnetron mag-
net as a result of interaction with the adjacent magnets. If the magnetrons are
stored in their original inner container, no special precautions need be taken
with regard to the distance apart. If the magnetrons are stored without their
inner container, they should be stored in non-magnetic surroundings e.g. on
wooden shelves. When the tubes can not be stored at normal temperature and
atmosphere they must be stored in protective packing.

When handling and mounting the magnetron, a minimum distance of 5 cm (2
inches) between the magnetand any piece of magnetic material should be main-
tained to avoid mechanical shocks to the magnet or to the glass of the heater-
cathode stem. For this reason it is required to use non-magnetic tools during
installation, such as non-magnetic stainless steel, brass, beryllium copper
and aluminium. Furthermore, the user should be aware of the detrimental in-
fluence of the strong magnetic field around the magnet on watches and other
precision instruments nearby.

A dust-cover is placed on the output flange, to keep its opening closed until the
tube is mounted into the equipment. Before putting the magnetron into operation,
the user should make sure that the output waveguide and the recessed cathode
terminal are entirely clean and free from dust and moisture.

The magnetron should be mounted by means of its mounting flange; it should be
secured to the chassis by means of the four captive screws (thread 1/4"-20NC-
2). Special attention has been given to the flatness of the mounting flange so
that, if necessary, a pressure seal can be made for the input assembly. Con-
sequently, the mounting surface should be sufficiently flat to avoid deformation
of the flange. Furthermore, the mounting should be sufficiently flexible and
adjustable so that no strain is exerted on the output system when the mounting
nuts are tightened and when the output system is being coupled to the waveguide
in the equipment.

To fasten the magnetron output flange to the RG-51/U waveguide, a choke
flange type UG-52A/U or UG-52B/U should be used. These flanges must be
modified by reaming the four mounting holes with a No.15 drill. It can then be
fastened to the magnetron output flange by means of four bolts of size 8-32.
This connection should be such that a reliable contact is established, in order
to avoid arcing and other bad contact effects.

Flexible non-magnetic conduits should be fastened to both air inlet flanges, by
means of non-magnetic 6-32 screws.

A connector with flexible supply leads should be used for the connection of
heater and heater -cathode terminals.
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PULSED MAGNETRON

Tunable air cooled packaged magnetron for useasa pulsed oscillator at frequen-
cies between 8.5 and 9.6 GHz. This magnetron is capable of delivering a peak
output power of approximately 225 kW and can be pulsed by a hard tube, line type
or magnetic modulator.

The YJ10Ll differs mechanically from the YJ1010 in the location of the tuning
control and the micrometer type indicator provided to facilitate frequency cali-
bration of each tube. The tuning knob must be pushed in to engage the tuning
mechanism.

QUICK REFERENCE DATA
Frequency, tunable within the band f 8.5t0 9.6 GHz
Peak output power W0p 225 kW
Construction packaged
GENERAL
Cathode

Heating: indirect by A.C. or D.C.

Heater voltage, starting and stand-by Ve 13.75 V+ 10%
Heater current at V¢ = 13.75 V If 3.1 A+0.2A
Heater surge peak current If surgep max. 12 A
Cold heater resistance Rfq min. 0.53 Q

Heating time before application
of high voltage (V¢ = 13.75 V) Tw min. 2.5 min

Immediately after the high voltage has been applied, the heater voltage must be
reduced in accordance with the formula:

for Wj up to 450 W: V¢=13.75 (1 - ;Z—B) V (See sheet 9)
for Wiy > 450 W : V¢=0V

where Wj (in W) = duty factor x peak anode current (in A) x 21500

Date based on pre-production tubes
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MECHANICAL DATA

Support: Mounting flange Net weight: approx. 5.5 kg
see detail A G 6) ~ 3
serial numbN .
2 ;

ref. plane B S [/ .
N B

H(4 hole ~ D] !

axis of heater—
cathode terminal

surface DY)

4 screws 1/4"-20NC-2 thread mounting flange

centre line of waveguide jand anode ter-
output flange Imlnal 1) 3)

heater-cathode terminal .S 1 5) :

see detail B
AL Q l»ref. plane C

10)
fk f AE 4 holes
AF No.8-32NC-2TAP

"—AG—" 6.35mm (1/4") min.
I ™ thread depth

c ' EHE 8
e e R ' i
Sl & AM <|<|<
< ] AN e :
AO - ' - 7203482
AP___| detail B detail A

Mounting position: any
The waveguide output has been designed for coupling to standard rectangular

waveguide RG-51/U.
Waveguide output flange: Couples to modified UG-52A/U or UG-52B/U flange.

Dimensional outline notes

1. Surface D (diameter 1.625", 41.3 mm) of the waveguide output flange, and
the entire surface of the mounting flange are made so that they may be used
to provide a hermetic seal.

N
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OUTLINE DIMENSIONS

Millimeter dimensions have been derived from inches.

Dim mm inch Dim. mm inch
A 195.25 max. | 7.687 max. AE | 46.48+0.76 | 1.830 + .030
B 69.85 max. 2.75 max. AF 37.44+0.10 | 1.474 + .004
c 88.09 max. 3.468 max. AG 12.62 + 0,25 .497 + .010
D 31.75 1.25 AH 28.50+0.25|1.122 4+ .010
E 152.40 max. 6.0 max. A] 34.34+0.10 | 1.352 + .004
F 10.31 +0.79 .406 + .031 AK 46.48 +0.76 | 1.830 + .030
G 63.5 +0.25| 2,500+ .010 AL | 38.10 max. | 1.500 max.
H Zold i 0,12 .281 + .005 AM 4.29+0.12 .169 + .005
3 98.42 max. 3.875 max. AN 6.35+0.38 «250+4 1015
K 15.95 max. | 0.628 max. AO 13.72+0.12 | .540+ .005
L, 76.20 +0.25] 3.000 + .010 =10:20 - .008
M 38.10 1.500 AP 21.08 +0.20 | .830+ .008
N 73.02 max. 2.875 max. =0.12 - .005
P 23.01+0.79 .906 + .031 AQ 13.11 min. .516 min.
Q 31.75+1.19'| 1.250 4 .047 AR 3.96 max. .156 max.
A\ 0.79 min. .031 min. AS 317 £0:25 «125 + .010
w 42.06+1.19 | 1.656 + .047 AT | 3.97+0.79 | .156 + .031
X 68.25+1.57 | 2.687 + .062 AU 19.05 min. .750 min.
Y 86.52 max. | 3.406 max.
Z 11.12+1.57| .438 + .062

Dimensional outline notes (continued)

25

~N O U

10.

The axis of the heater -cathode terminal will be within the confines of a cyl-

inder whose radius is 1.19 mm (.047") and whose axis is perpendicular to

reference plane A at the specified location.

. All points of the mounting flange surface will be within 0.38 mm (.015")
above or below reference plane A.

. The limits include angular as well as lateral deviations.

. Temperature of heater-cathode terminal measured here.

. Anode temperature measured at junction of waveguide and anode block.

. These dimensions define extremities of the 13.72 (.540") internal diameter
of the cylindrical heater-cathode terminal.

. These dimensions define extremities of the 4.29 mm (.169") internal diam-
eter of the cylindrical heater terminal.

. No part of the connector device for the heater and heater -cathode terminals

should bear against the underside of this lip.

The heater terminal and the heater-cathode terminal are concentric to

within 0.25 mm (.010")
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MECHANICAL DATA (continued)

Tuner torque,

max. permissible at tuning-range stops 14.4 cmkg
running torque max. 10.8 cmkg
starting torque max. 10.8 cmkg

Number of turns of tuning shaft with associated
calibrated indicator to cover the frequency
range of 8.5 to 9.6 GHz approx. 8.5 turns

TYPICAL CHARACTERISTICS

Frequency f 8.5t09.6 GHz
Pulling figure (V.S.W.R. = 1.5) Afp max. 15 MHz
Peak anode voltage at lap = 27.5 A Vap 20to 23 kV
Capacitance anode to cathode Cak 9to 13 pF

LIMITING VALUES (Absolute max. rating system)

Each limiting value should be regarded independently of other values, .so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration ) Timp max. 2.6 us
Duty factor 6 max. 0.0011
Heater starting voltage Vi, max. 15V
Heater surge peak current It surgep max. 12 A

L min. 15 A
Peak anode current ) Iap — 30 A
Anode input power, .average Wi max. 630 W
Anode input power, peak Wip max. 630 kW
Rate of rise of anode voltage 1) N

max. 200 kV/us
Voltage standing wave ratio max. Ls5

Anode temperature 2) ta max. 150 ©°cC
1) See section "Pulse definitions"

2y For point of measurement see note 6 on the outline drawing.
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LIMITING VALUES (continued)
Cathode and heater terminal temperature l) t max. 165 °C

Input pressurization p min. 0.85 kg/cm2 abs.
(625 mm Hg)

Output pressurization p max. 3.2 kg/cm2 abs.

The output assembly must always be pressurized.
When the magnetron is not working into a matched load, the pressure on the
output window must be higher than 1 kg/cm2 abs.

OPERATING CHARACTERISTICS

Pulse duration 2) Timp 0.13 0.25 0.5 1 us
Pulse repetition frequency fimp 2000 4000 2000 1000 Hz
Duty factor 5 0.00026 0.001 0.001 0.001
Peak anode voltage 2) Vap, 21 2.5 1 2.5 CElB k¥
Rate of rise of voltage

pulse 2)  dv,/dT 200 200 200 200 kV/us
Peak anode current 2) Iap 24 278, 27:3¢ 2155 A
Heater voltage, running Vs 9.7 0 0 0 Vv
Average output power W, 52 225 225 225 W
Peak output power Wo 200 225 225 225 kW

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

COOLING

An adequate flow of cooling air should be directed along the cooling fins toward
the body of the tube to keep the temperature of the anode block below 150°C
under any condition of operation. If necessary, the heater-cathode terminal
should also be cooled to keep its temperature below 165 °C.

PRESSURE

The mounting flange and the output waveguide flange are designed to permit the
use of pressure seals. For further particulars see under "Limiting values"

Ly For point of measurement see note 5 on the outline drawing.

2) See section "Pulse definitions"
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LIFE

The life of the magnetron depends on the operating conditions, and is expected
to be longer at shorter pulse lengths.

STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that aging (of a new magnetron or
of a magnetron that has been idle or stored for a period of time) will not be
necessary in most cases. If, however, the magnetron is put into operation and
some sparking and instability occur incidentally, it is recommended to increase
the anode current gradually and to operate the magnetron with reduced input
during 15 to 30 minutes. After this period sparking usually ceases.

TUNING MECHANISM

The frequency of the magnetron increases at clockwise rotation of the knurled
tuning knob on the tuning shaft as viewed directly towards the waveguide flange.
A micrometer -type indicator provides a visual indication of the magnetron fre-
quency. A number of frequencies and the corresponding micrometer settings
are marked on the tube. The YJ1011 is tuned by pushing in the knurled tuning
knob and turning it until the desired setting of the calibrated indicator is reached.

Adjustment of the tuning mechanism beyond the stated frequency limits must not
be attempted. The torque required to start the tuning shaft and to tune the tube
over the required frequency range in each direction is max. 10.8 cmkg.

CIRCUIT NOTES

a. In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a V.S.W.R.
of the load exceeding 1.5. A ratio kept near unity will benefit tube life and
reliability.

o

The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal

energy per pulse.

(e]

d. It is required to bypass the magnetron heater with a 1000 V rated capacitor
of min. 4 nF directly across the heater terminals.
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CIRCUIT NOTES (continued)

e. Any diode current flowing during the intervals between the pulses should be
taken into account when the peak anode current is calculated from the meas-
ured average anode current.

The occurrence of this diode current can be avoided by preventing that during
these intervals the anode voltage becomes positive with respect tothe cathode.

f. The unwanted noise that may occur when the anode pulse voltage drops below
the value required for oscillation can be minimized by making the trailing
edge of the voltage pulse as steep as possible.

PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value(Vg, or I5,) of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown in the figures below.

The rate of rise of anode voltage is defined by the steepest tangent to the leading
edge of the voltage pulse above 50 % of the smooth peak value (fig.1). Any ca-
pacitance used in a removable viewing system shall not exceed 6 pF. For cal-
culation of the rate of rise of anode voltage the 100 % value must be taken as
21.5 kV.

The pulse duration (Timp) is the time interval between the two points on the cur-
rent pulse at which the current is 50 % of the smooth peak current (fig.2).

Va { a
i 100 %
Sl Vap 50%—
|

7202616 < Timp T

Fig.1 Fig.2
The current pulse must be substantially square and the ripple over the top por-
tion of the current pulse must be kept as small as possible to avoid unwanted
frequency modulation due to pushing effects. The spike on the top portion of the
pulse must be small to avoid excessive peak pulse current. The leading edge of
the pulse must be free from irregularities.
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STORAGE, HANDLING AND MOUNTING
The original packing should be used for the transport of the magnetron.

The magnetron should never be held by the heater -cathode stem. Rough treat-
ment of the envelope and of the cooling fins may impair the electrical charac-
teristics or may result in loss of vacuum.

When storing, the packaged magnetrons should be kept not less than 15 cm
(6 inches) apart, toprevent a decrease of field strength of the magnetron magnet
as a result of interaction with the adjacent magnets. If the magnetrons are
stored in their original inner container, no special precautions need be taken
with regard to the distance apart. If the magnetrons are stored without their
inner container, they should be stored in non-magnetic surroundings e.g. on
wooden shelves. When the tubes can not be stored at normal temperature and
atmosphere they must be stored in protective packing.

When handling and mounting the magnetron, a minimum distance of 5 cm (2 in-
ches) between the magnet and any piece of magnetic material should be main-
tained to avoid mechanical shocks to the magnet or to the glass of the heater-
cathode stem. For this reason it is required to use non-magnetic tools during
installation, such as non-magnetic stainless steel, brass, beryllium copper and
aluminium. Furthermore, the user should be aware of the detrimental influence
of the strong magnetic field around the magnet on watches and other precision
instruments nearby .

A dust-cover is placed on the output flange, to keep its opening closed until the
tube is mounted into the equipment . Before putting the magnetron into operation,
the user should make sure that the output waveguide and the recessed cathode
terminal are entirely clean and free from dust and moisture.

The magnetron should be'mounted by means of its mounting flange; it should be
secured to the chassis by means of the four captive screws (thread 1/4" -
20NC-2). Special attention has been given to the flatness of the mounting flange
so that, if necessary, a pressure seal can be made for the input assembly.
Consequently, the mounting surface should be sufficiently flat to avoid deforma-
tion of the flange. Furthermore, the mounting should be sufficiently flexible and
adjustable so that no strain is exerted on the output system when the mounting
nuts are tightened and when the output system is being coupled to the waveguide
in the equipment.

To fasten the magnetron output flange to the RG-51/U waveguide, a choke flange
type UG-52A/U or UG-52B/U should be used. These flanges must be modified
by reaming the four mounting holes with a No.15 drill. It can then be fastened
to the magnetron output flange by means of four bolts of size 8-32. This con-
nection should be such that a reliable contact is established, in order to avoid
arcing and other bad contact effects.

A connector with flexible supply leads should be used for the connection of
heater and heater -cathode terminals.
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PULSED MAGNETRON

Packaged magnetron intended for service as a pulsed oscillator at a fixed fre-
quency. It has been designed for very short pulse operation and it is especially
suited for use in high-definition short-range radar systems.

The YJ1020 incorporates a dispenser type of cathode to provide a long life. A
getter to maintain a high vacuum minimizes any tendency towards arcing, even
when the magnetron is taken into operation after a period of storage.

The waveguide output is designed for coupling to rectangular waveguide RG-96/U
(E.I.A. designation WR28, British designation WG22) with outside dimensions
0.360" x 0.220".

QUICK REFERENCE DATA
Frequency, fixed within the band £ 32.7to0 33.4 GHz
Peak output power Wo 25 kW
Construction P packaged
GENERAL
Cathode dispenser type
Heating indirect
Heater starting voltage Vs = 4 Vv +10 %
0 - 5%
Heater current at Vg =4 V If = 3.4 A+0.7 A
Heater surge peak current If surgep ~ Max. 8 A
Cold heater resistance Rfo = min. 0.16 @

Heating time before application
of high voltage (Vg =4 V) Tw = min. 3 min

In case the input power will be greater than 22 W, it is necessary to prevent
overheating of the cathode by reducing the heater voltage immediately when
the magnetron starts oscillating after the high voltage has been switched on.
See sheet 8
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TYPICAL CHARACTERISTICS
Distance of voltage standing wave = 0.05t00.25 Mg

el ) = 0.58t03.15 mm

Stable range: peak anode current Iap = 6to 16 A
Peak anode voltage at Iap =10.5 A Vap = 11.5to13.5 kV
Negative temperature coefficient - i—f = max. 1 MHz per °C
g g Af = typ. 40 MHz
= p
Pulling figure (at V.S.W.R. = 1.5) Aty S B, 50 MHz
e Af -
Pushing figure = max. 4 MHz per A
Alap
Capacitance anode to cathode Cak = 7 pF

LIMITING VALUES (Absolute max. rating system)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.
It does not necessarily follow that combination of limiting values can be attained
simultaneously.

Pulse duration 2) Timp = max. 0.05 us
Duty factor ) = max. 0.0003
Heater starting voltage Vi, = max. 4.4 V
Heater surge peak current If surgep = max. 8 A
Peak anode current 2) Iap = max. 16 A
Average anode input power wia = max. 60 W
Rate of rise of anode voltage 2) dv,/dT : 2:; Zgg EX%Z
Voltage standing wave ratio V.S.W.R. = max. 1.5
Anode temperature 3) t, = max. 150 °c
Cathode and heater terminal

temperature t . = max. 150- °¢
Pressure p = min. 45 cmHg

1)2)3) See page 3.
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TYPICAL OPERATION

Heater voltage Vg = 4 V
Pulse duration 2) Timp = 0.04 X) ué
Duty factor ) = 0.0001
Peak anode voltage 2) Vap = 11.5to13.5 kV
Rate of rise of voltage pulse 2) dVa/dT= 300 kV/us
Average anode current, pre-oscillation

current included Iy = 1.6 mA
Peak anode current 2) Iap = 10.5 A
Average output power W, = 2.5 W
Peak output power WOp = 25 kW

X) Magnetic modulator

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

COOLING
Radiation and convection

For normal operating conditions no additional cooling of the magnetron will be
required to keep the temperature of the anode block and of the heater seals
below 150 °C.

PRESSURE

The magnetron need not be pressurized when operating at atmospheric pressure.
To prevent arcing the pressure must exceed 45 cm Hg (Absolute limit).

LIFE

The life of the magnetron depends on the operating conditions, and is expected
to be longer at shorter pulse durations.

1) The distance of the V.S.W. minimum outside the tube is between 0.05 and
0.25 Mg (0.58 and 3.15 mm) with respect to reference plane A (see outline
drawing), measured with a standard cold test technique at the frequency of
the oscillating magnetron operating into a matched load.

2) See section "Pulse definitions".

3) Measured on the anode block between the second and third cooling fin.
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STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that ageing (of a new magnetron
or of a magnetron that has been idle or stored for a period of time) will not be
necessary in most cases. If, however, the magnetron is put into operation and
some sparking and instability occur incidentally, it is recommended to increase
the anode current gradually and to operate the magnetron with reduced input
during 15 to 30 minutes. After this period sparking usually ceases.

CIRCUIT NOTES

a) In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

b) If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a V.S.W.R.
of the load exceeding 1.5. A ratio kept near unity will benefit tube life and
reliability.

c) The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse. Modulators of the pulse-forming-network discharge type
usually satisfy this requirement.

d) It is required to bypass the magnetron heater with a 1000 V rated capacitor
of minimum 4 nF directly across the heater terminals.

e) Any diode current flowing during the intervals between the pulses should be
taken into account when the peak anode current is calculated from the meas-
ured average anode current. The occurrence of this diode current can be
avoided by preventing that during these intervals the anode voltage becomes
positive with respect to the cathode.

f) The unwanted noise that may occur when the anode pulse voltage drops below
the value required for oscillation can be minimized by making the trailing
edge of the voltage pulse as steep as possible.
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PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (V,_ or I ) of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown in the figure below.

The rate of rise of anode voltage is defined by the steepest tangent to the lead-
ing edge of the voltage pulse above 80 % of the smooth peak value (fig.1). Any
capacitance used in a removable viewing system shall not exceed 6 pF. For cal-
culation of the rate of rise of anode voltage the 100 % value must be taken as
12.3 kV.

The pulse duration (Timp) is the time interval between the two points on the
current pulse at which the current is 50 % of the smooth peak current (fig.2).

Va Iq

—»T

—T 7203290 Timp

The current pulse must be substantially square and the ripple over the top por-
tion of the current pulse must be kept as small as possible to avoid unwanted
frequency modulation due to pushing effects. The spike on the top portion of the
pulse must be small to avoid excessive peak pulse current. The leading edge of
the pulse must be free from irregularities.

STORAGE, HANDLING AND MOUNTING
The original packing should be used for the transport of the magnetron.

The magnetron should never be held by the heater cathode stem.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum.

When storing, the packaged magnetrons should be kept not less than 15 cm
(6 inches) apart, toprevent a decrease of field strength of the magnetron mag-
net as a result of interaction with the adjacent magnets. If the magnetrons are
stored in their original inner container, no special precautions need be taken
with regard to the distance apart. If the magnetrons are stored without their
inner container, they should be stored in non-magnetic surroundings e.g. on
wooden shelves.
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STORAGE, HANDLING AND MOUNTING (continued)

When handling and mounting the magnetron, a minimum distance of 5 cm (2 in-
ches) between the magnet and any piece of magnetic material should be main-
tained to avoid mechanical shocks to the magnet or the glass of the heater-
cathode stem. For this reason it is required to use non-magnetic tools during
installation, such as non-magnetic stainless steel, brass, beryllium copper
and aluminium. Furthermore, the user should be aware of the detrimental in-
fluence of the strong magnetic field around the magnet on watches and other
precision instruments nearby .

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.

A dust-cover is placed on the output flange, to keep its opening closed until the
tube is mounted into the equipment. Before putting the magnetron into operation,
the user should make sure that the output waveguide and the recessed cathode
terminal are entirely clean and free from dust and moisture.

MECHANICAL DATA

Mounting position : any

Net weight : 1.9 kg
Waveguide output system : RG-96/U
Waveguide coupling system: Z8300 16

To facilitate this coupling the components Z8 30017 and Z8 300 19 have been fixed
permanently to the magnetron

Cathode connector : 55356

The mounting flange and the waveguide output system are so made that the mag-
netron can be used in applications requiring a pressure seal. They can be main-
tained at a pressure of maximum 3.1 kg/cm2 (45 1bs/sq. in).
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YJ1020
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1) Inscription of serial number.

2) The axis of the common cathode-heater terminal is within & radius 1.5 mm
from the specified position. The eccentricity of the axis of the inner cylinder
of the heater terminal with respect to the axis of the inner cylinder of the
common cathode-heater terminal is max. 0.125 mm.

3) Centre of waveguide.
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YJ1021

PULSED MAGNETRON

Packaged magnetron intended for service as a pulsed oscillator at a fixed fre-
quency. It has been designed for very short pulse operation and it is especially
suited for use in high-definition short-range radar systems.

The YJ1021 incorporates a dispenser type of cathode to provide a long life. A
getter to maintain a high vacuum minimizes any tendency towards arcing, even
when the magnetron is taken into operation after a period of storage.

The waveguide output is designed for coupling to rectangular waveguide RG-96/U
(E.I.A. designation WR28, British designation WG22) with outside dimensions
0.360" x 0.220".

QUICK REFERENCE DATA

Frequency, fixed within the band 4 32.7 to 33.4 GHz,

Peak output power Wo 30 kW

Construction P packaged
GENERAL
Cathode dispenser type
Heating indirect’

, g _ +10 %
Heater starting voltage Vfo = e v 5
Heater current at V¢ = 4V Ig = 3.4 Ax0.7A
Heater surge peak current I¢ surgep = max. 8 A
Cold heater resistance Rfo = min. 0.16
Heating time before application
of high voltage (V¢ = 4 V) T = min. 3 min

In case the input power will be greater than 22 W, it is necessary to prevent
overheating of the cathode by reducing the heater voltage immediately when
the magnetron starts oscillating after the high voltage has been switched on.
See sheet 8
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Yi1021

TYPICAL CHARACTERISTICS

Distance of voltage standing wave
minimum l) = 0.05t00.25 Ag

= 0.58t03.15 mm

Stable range: peak anode current Iap = 6to 16 A
Peak anode voltage at Iap =12.5 A Vap = LL.85t0 3.5 kV
- o Af
Negative temperature coefficient - A ° max. 1 MHz per °C
. Af = typ 40 MHz
i «S:W.R, = 1.5 P |
Pulling figure (at V.S.W.R. =1.5) Afp 5 W 50 MHz
) . Af
Pushing figure A7 T max. 4 MHz per A
Iap
Capacitance anode to cathode Cax = 7 pF

LIMITING VALUES (Absolute max. rating system)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.
It does not necessarily follow that combination of limiting values can be at-
tained simultaneously.

Pulse duration 2) Timp = max. 0.5 wus
Duty factor 6 = max. 0.0003
Heater starting voltage Vfo = max. 4.4 V
Heater surge peak current Ig surgep, = max. 8 A
Peak anode current 2) Iap = max. 16 A
Average anode input power Wia = max. 60 W
i 2

Raftoero;ulilsseed?lfrzzzie: %1.tallg:s ¢ dVy,/dT i r;;x:( 421(())8 tt//;‘:tz

for pulse duration = 0.1 us dv,/dT = max. 300 kV/us
Voltage standing wave ratio V.S.W.R. = max. 1.5
Anode temperature 3) t = max. 150 °C
Cathode and heater terminal temperature t = max. 150 °c
Pressure p = min. 45 cmHg

I)2)3) See page 3.
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Y11021

TYPICAL OPERATION

Heater voltage Vg = 4 3.8 3.8 V
Pulse duration 2) Timp = 0.04%) 0.1 0.3 us
Duty factor 6 = 0.0001 0.0002 0.0002
Peak anode voltage 2) Vap =11.5t013.5 11.5t013.5 11.5t0l3.5 kV
Rate of rise of

voltage pulse 2) dV,/dT = 300 250 250 kV/us
Average anode cur -
rent, pre-oscillation

current included L = 1.6 2:5 2.5 mA
Peak anode current 2) Iap = 10.5 12.5 12.5 A
Average output

power Wo = 2.5 6 6 W

Peak output power Wop = 25 30 30 kW

X) Magnetic modulator

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

COOLING

Radiation and convection

For normal operating conditions no additional cooling of the magnetron will be
required to keep the temperature of the anode block and of the heater seals
below 150 ©C.

PRESSURE

The magnetronneed not be pressurized when operatingat atmospheric pressure.
To prevent arcing the pressure must exceed 45 cm Hg. (Absolute limit).

LIFE

The life of the magnetron depends on the operating conditions, and is expected
to be longer at shorter pulse durations.

1) The distance of the V.S.W. minimum outside the tube is between 0.05 and
0.25 Ag (0.58 and 3.15 mm) with respect to reference plane A (see outline
drawing), measured with a standard cold test technique at the frequency of
the oscillating magnetron operating into a matched load.

2) See section "Pulse definitions" .

3) Measured on the anode block between the second and third cooling fin.
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Y1021

STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that ageing (of a new magnetron
or of a magnetron that has been idle or stored for a period of time) will not be
necessary in most cases. If, however, the magnetron is put into operation and
some sparking and instability occur incidentally, it is recommended to increcse
the anode current gradually and to operate the magnetron with reduced input
during 15 to 30 minutes. After this period sparking ustally ceases.

CIRCUIT NOTES

a) In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

b) If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a V.S.W.R.
of the load exceeding 1.5. A ratio kept near unity will benefit tube life and
reliability.

c) The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse. Modulators of the pulse-forming-network discharge type
usually satisfy this requirement.

d) It is required to bypass the magnetron heater with a 1000 V rated capacitor
of minimum 4 nF directly across the heater terminals.

e) Any diode current flowing during the intervals between the pulses should be
taken into account when the peak anode current is calculated from the meas-
ured average anode current. The occurrence of this diode current can be
avoided by preventing that during these intervals the anode voltage becomes
positive with respect to the cathode.

f) The unwanted noise that may occur when the anode pulse voltage drops below
the value required for oscillation can be minimized by making the trailing
edge of the voltage pulse as steep as possible.
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YJ1021

PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (Vg or I5 ) of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown in the figure below.

The rate of rise of anode voltage is defined by the steepest tangent to the lead-
ing edge of the voltage pulse above 80 % of the smooth peak value (fig.1). Any
capacitance used in a removable viewing system shall not exceed 6 pF. For cal-
culation of the rate of rise of anode voltage the 100 % value must be taken as
12.5 kV.

The pulse duration (Timp) is the time interval between the two points on the
current pulse at which the current is 50 % of the smooth peak current (fig.2).

‘f’

S

—1 7200290 Timp

The current pulse must be substantially square and the ripple over the top por-
tion of the current pulse must be kept as small as possible to avoid unwanted
frequency modulation due to pushing effects. The spike on the top portion of the
pulse must be small to avoid excessive peak pulse current. The leading’ edge of
the pulse must be free from irregularities.

STORAGE, HANDLING AND MOUNTING
The original packing should be used for the transport of the magnetron.

The magnetron should never be held by the heater cathode stem.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum.

When storing, the packaged magnetrons should be kept not less than 15 cm
(6 inches) apart, toprevent a decrease of field strength of the magnetron mag-
net as a result of interaction with the adjacent magnets. If the magnetrons are
stored in their original inner container, no special precautions need be taken
with regard to the distance apart. If the magnetrons are stored without their
inner container, they should be stored in non-magnetic surroundings e.g. on
wooden shelves.
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STORAGE, HANDLING AND MOUNTING (continued)

When handling-and mounting the magnetron, a minimum distance of 5 cm (2 in-
ches) between the magnet and any piece of magnetic material should be main-
tained to avoid mechanical shocks to the magnet or the glass of the heater-
cathode stem. For this reason it is required to use non-magnetic tools during
installation, such as non-magnetic stainless steel, brass, beryllium copper
and aluminium. Furthermore, the user should be aware of the detrimental in-
fluence of the strong magnetic field around the magnet on watches and other
precision instruments nearby .

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.

A dust-cover is placed on the output flange, to keep its opening closed until the
tube is mounted into the equipment. Before putting the magnetron into operation,
the user should make sure that the output waveguide and the recessed cathode
terminal are entirely clean and free from dust and moisture.

MECHANICAL DATA

Mounting position : any

Net weight : 1.9 kg
Waveguide output system : RG-96/U
Waveguide coupling system: Z8300 16

To facilitate this coupling the components Z8 300 17 and Z8 300 19 have been fixed
permanently to the magnetron

Cathode connector + 55356

The mounting flange and the waveguide output system are so made that the mag-
netron can be used in applications requiring a pressure seal. They can be main-
tained at a pressure of maximum 3.1 kg/cm2 (45 lbs/sq. in).
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1) Inscription of serial number.

2) The axis of the common cathode-heater terminal is within a radius 1.5 mm
from the specified position. The eccentricity of the axis of the inner cylinder
of the heater terminal with respect to the axis of the inner cylinder of the
common cathode-heater terminal is max. 0.125 mm.

3) Centre of waveguide.
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Y1030

PULSED MAGNETRON

Packaged rugged magnetron with low frequency temperature coefficient, suitable

for high altitude operation.

QUICK REFERENCE DATA
Frequency tunable within the band L 5.4 to 5.9 GHz
Peak output power WOp 160 W
Construction packaged
HEATING : Indirect by A.C. or D.C.

Heater voltage \%3 5.0 V

Heater current I 0.5 A

Heating time before application

of high voltage (waiting time)

at ty . above 0 °c Ty min. 30 s

COOLING

In normal circumstances radiation and convection 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.
TYPICAL CHARACTERISTICS

Frequency, tunable over the range f 5.4 to 5.9 GHz
Peak anode voltage at Iap =0.8A Vap 1.0 to 1.35 kV
Pulling figure (V.S.W.R. = 1.5) Afp max. 12 MHz
Frequency temperature coefficient Af/At max. _0.1 MHz/°C
Input capacitance Cay max. 6.0 pF
Pushing figure Af/AIap max. 15 MHz/A
Frequency modulation under
vibration of 12 g (50 to 2000 Hz) max. 2 MHz
November 1971 ” .l 1



YJ1030

LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp
Duty factor 6
Peak anode current Ia
P
Mean input power Wia
Rate of rise of voltage pulse dVa/dT
Voltage standing wave ratio V.S.W.R.
Temperature of anode block ty
OPERATING CHARACTERISTICS
Pulse duration Timp
Pulse repetition frequency imp
Duty factor 6
Heater voltage running Vs
Anode current, peak i)
mean 1P
a
Peak anode voltage Vap
Rate of rise of voltage pulse dVa/dT
Input power, peak Wiy
mean Wiap
Output power, peak W,
mean Wop
Pulling figure (V.S.W.R. = 1.5) Afp

MECHANICAL DATA
Mounting position : any
Net weight : approx 0.2 kg

Output connection : Output via 50 2 T.N.C. male connector

max.
max.

max.
min.

max.
max.

max.

3.0
0.002

1.0
0.6

2.5

L.5
100

1.0
2000
0.002

— —~ 0O W
AN N O O

944

160
320

10

us

kV /us

2l

us
Hz

mA
kV
kV /us

mW
MHz
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MECHANICAL DATA

Plane X R
depth min.4.0
5 ¢ equispaced on P.CD.=27.0
gk X
S .
1o} -
~N
o~
o 3|8
(=]
B r’ i
\_’; w
Output via 50 L (‘:
T.NC. male connector | —
o &
=] S g
H H o
o Y]
o 815
©
~

44, 252075

Tuner locking screw 6 BA
hex. socket set screw

l/, Plane Y

i Anode temperature
|
|
|

101.75+175

39.25+075

T measuring point

|75%05

[
—

-Red lead : f
Black lead: f(k)

203 min

344.25%025

3 fixing holes

Y tapped 6/32 UN.C.
- depth min.4.0

equispaced on

P.CD.= 270

Tuning screw

32.25=+0.25
16.25max

10.00+0.25 .

7208418

3 fixing holes tapped 6/32 U.N.C.

fk f

Dimensions in mm

7208420
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6027H YJ1060

PULSED MAGNETRON

Light weight packaged magnetron for pulse service at high altitudes operating at
a fixed frequency within the range 9.345 to 9.405GHz and capable of delivering
a peak output power of 20 kW,

QUICK REFERENCE DATA

Frequency, fixed within the band f 9.345 to 9.405 GHz
Peak output power W, 20 kW
Construction P packaged

HEATING: indirect by A.C. or D.C.
Heater voltage, starting Vso 6.3 V+5%
Heater current at V¢ = 6.3 V If 0.55 A

Heating time before application
of high voltage,

at ambient temperatures above 0 °C Tw min. 2 min

at ambient temperatures below 0 °C Ty min. 3 min

For mean input powers > 25 W, the heater voltage must be reduced immedi-
ately after the application of the anode voltage in accordance with the chart
given on page 6 .

MECHANICAL DATA

Mounting position: any

Net weight: 1.5 kg

The YJ1060 is electrically and mechanically interchangeable with type 6027H.

—
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YJ1060

MECHANICAL DATA (continued)

outlet via waveguide WG16
to take bolted flange choke
.coupling joint-services type 5385-99-0830051

Reference 1c£eA_~§:
+ '_ CIC ey
:t( m? (|

|l -
| m‘ DD 4. >
- ' . = |
| B L
| cc] 7. N .
t_" S R 7204797
Reference plane B|
| A
a !_ B
.k
— -
e |
0 Eal G
I X J ’
k f f 7204798 F4 i
' 4 [9) E
. K
KJ:J | BE
Reference planeC__ — _i —— — — — -2
C L D
e )

Anode connection terminated at
the base plate.

Common heater/cathode lead
indentified by a sleeve. gz

7204755

N
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YJ1060

OUTLINE DIMENSIONS

Inch dimensions are derived from the original millimetre dimensions.

Dim. Inches mm
A 4.47 max. 113.5 max.
B 4,103 + 0.004 104.2 +0.1
@ 0.17 +0.003 4.32+0.08
D 0.175 +0.003 4.45+0.08
E 0.19 max. 4.8 max.
F 4.0 max. 102 max.
G 1.93 min. 49 min.
H 1.64 max. 41.7 max.
] 1.22 +0.003 30.99 + 0.08
K 1.22 +0.004 30.99+0.1
L 1.28 +0.004 32,51 40,1
M 1.0 max. 25.4 max.
N 3.19 max. 81 max.
P 2.19 max. 55.6 max.
Q 1.19 max. 30.2 max.
S 0125 -+ 0,01 3.18+0.25
T 3.25 max. 82.6 max.
8] 2.52 +0.118 64 +3
\Y% 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 53 +5
cC 0.39 max. 10 max.
DD 0.38 max. 9.5 max.
EE 6.0 152
TYPICAL CHARACTERISTICS
Frequency, fixed within the band £ 9.345 to 9.405 GHz
Peak anode voltage at Iap =7.5A Vap 6.4to 7.4 kV
Peak output power at Iap =7.5A Wop min. 18 kW
Pulling figure (V.S.W.R. =1.5) Afp max. 15 MHz
Frequency temperature coefficient Af/ At max. -0.25 MHz per °C
Capacitance anode to cathode Cak max. 8 pF
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YJ1060

LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp max. 2.5 us
Duty factor 6 max. 0.002

Peak anode current Iap 2}; 2 2
Anode input power, mean Wia max. 80 W
Rate of rise of anode voltage dVa/dT max. 60 kV/us
Voltage standing wave ratio V.S.W.R. max. 1.5

Anode block temperature ty max. 120 °c

OPERATING CHARACTERISTICS

Pulse duration Timp 1.8 2.5 us
Pulse repetition frequency fimp 400 400 Hz
Duty factor ) 0.0007 0.001
Heater voltage, running Ve 5.4 4.6 V
Peak anode voltage Vap 7.2 7.2 kV
Rate of rise of voltage pulse dVa/dTr 50 50 kV/us
Anode current, peak Iap 7.5 7.5 A
mean I, 5.3 7.5 mA
Input power, peak Wiap 54 54 kW
mean Wia 38 54 W
Output power, peak WOp 20 20 kW
mean Wo 14 20 W
Pulling figure (V.S.W.R. = 1.5) Afp 14 14 MHz
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YJ1060

COOLING

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

PRESSURE

The tube is fitted with flying leads and the output waveguide is sealed with a
vacuum tight window to allow operation at high altitude without pressurising.
Operation to 18 km can be achieved.
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Y107

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9.380 to 9.440 GHz
Peak output power Wop 10.5 kW
Construction packaged

HEATING: Indirect by A.C. or D.C.

Heater voltage Vg 6.3 V5%
Heater current at Vy = 6.3 V Ig 0.55 A
Heater surge peak current Ifsurgcp max. 4 A
Cold heater resistance Rfo 1.75 @2
Heating time before application

of high voltage (waiting time)

at tymp above 0 °C Ty min. 2 min

at tymb below 0 °C Ty min. 3 min

For mean input powers greater than 25 W the heater voltage must be reduced
immediately after application of high voltage. See page 5

COOLING

In normal circumstances radiation and convection cooling is adequate, but where
the 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
permitted maximum.

October 1969 l ‘ ‘ l 1
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Y1071

LIMITING VALUES (Absolute maximum rating system)

Pulse duration Timp max. 1.0 us
Duty factor ) max. 0.002
min. 4.5 A
Peak anode current Iap — 7 A
Mean input power Wia max. 85 W
e Rate of rise of voltage pulse dv,/dT max. 120 kV/us
E Voltage standing wave ratio V.S.W.R. max 1.5
. Temperature of anode block ta max. 120 ©°C
TYPICAL CHARACTERISTICS
Frequency, fixed within the band f 9.380 to 9.440 GHz
Peak anode voltage at Iap =0A Vap 5.5t0 5.9 kV
Peak output power at Iap =6A Wop min. 9 kW
Pulling figure (V.S.W.R. = 1.5) Afp max. 15 MHz
Frequency temperature coefficient z%ft— max. -0.25 MHz/°C
Distance of voltage standing wave
minimum from face of mounting
plate into tube d 16.5to 22.5 mm
Input capacitance € max 8 pF
Frequency pushing 2§ max. 2.0 MHz/A
ap
2 ” ll October 1971



Y1071

OPERATING CHARACTERISTICS

Pulse duration Timp 0.1 0.5 wus
Pulse repetition frequency fimp 1000 1000 Hz
Duty factor 6 0.0001 0.0005
Heater voltage (running) Vg 6.3 6.3 V
Anode current, peak Iap 6 6 A
mean i 0.651) 3 mA
Peak anode voltage Vap 5.7 5.7 kV
Rate of rise of voltage pulse dVy/dT 110 100 kV/us
Input power, peak wiap 34.2 34.2 kW
mean Wi, 3.7 17.1 W
Output power, peak Wop 10.5 10.5 kW
mean Wo 1.l 5.5 W

Pulling figure (V.S.W.R. =1.5) Af 14 14 MHz

END OF LIFE PERFORMANCE

The tube is deemed to have reached end of life when it fails to satisfy the fol-
lowing:

Peak output power at Iap =6A WOp >7 kW
Frequency within the band f 9.380 to 9.440 GHz
Peak anode voltage at Iap = .6 A Vap 5.5to0 6.0 kV

l) Includes pre-oscillation current.
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MECHANICAL DATA

Dimensions in mm

max 25.4
e
|
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3 | a
o '
+
; |
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+ ! Reference plane C
< e ——- — o —- -—
S| & 3
pal = i +
G & kf f
I D P4 holes 4.315%0075 cathode - yellow lead

2holes 4445+0075 X
325%01 | 4371041

| 1042 .
N3.1104
direction of airblast | copper cooling fins

W [l
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g i |
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Elw | I

5 ool | |

r 4 | L
Reference plane A ¥ | min 49.22° 3

max 1016

heater -green lead

t— Reference plane B

anode temperature
measuring point

=

e

La

e

|« max 6558 , [ 3018
7463 £6.35 7206768

l)The protector sleeve shall be within 5° of a normal to reference plane C,
2) A cylinder 8.38 mm 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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YJIMO

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9.345t0 9.405 GHz
Peak output power WOp 20 kW
Construction packaged
HEATING : Indirect by A.C. or D.C.
Heater voltage, starting Vi 6.3 V5%
Heater current at V¢ = 6,3 V I 0.55 A
Peak heater starting current Ifop 5 A
Cold heater resistance R¢o 1.75 @
Waiting time &
at tymp above 0 OC Ty  min. 2  min
at tymp below 0 °C T min. 3 min

For mean input powers greater than 25 W the heater voltage must be reduced imme-

diately after the application of high voltage. See page 5

COOLING

In normal circumstances radiation and convection 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 belowthe permitted maxi -

mum.

October 1971 \ l
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LIMITING VALUES (Absolute maximum rating system)

Pulse duration
Duty factor

T <1 ps

imp =
Peak anode current

Timp

>1ps
Mean input power

Rate of rise of voltage pulse
Voltage standing wave ratio

Temperature of anode block

TYPICAL CHARACTERISTICS
Frequency, fixed within the band
Peak anode voltage at Iap =7.5A
Peak output power at Iap =7.5A
Pulling figure (V.S.W.R. = 1.5)

Frequency temperature coefficient

Distance of voltage standing wave
minimum from face of mounting
plate into tube

Input capacitance

Frequency pushing

Timp

min.
max.,

max,

min,
max.

min.
max.

max,
max.
max,

max,

9. 345 to
7.0 to
min,

max.

max.

16.5 to

max.

max,

0.05
2.5

0.0015

6
9

6
7.5

85
120
1.5
120

9. 405
8.2
17
18

-0. 25

22,5
8.0

1.5

GHz
kv
kW
MHz

MHz /°C

mm

pF

MHz/A
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OPERATING CHARACTERISTICS

Pulse duration Timp 0.5 0.5 0.05 ps
Pulse repetition frequency fimp 1000 1000 1000 Hz
Duty factor 6 0.0005 0.0001 0.00005
Heater voltage (running) V¢ 6.3 6.3 6.3 V
Anode current, peak Iap 7.5 7.5 7.5 A
mean I, 3.75 0.8 0.425 mAl)
Peak anode voltage Vap 7.8 7.8 7.8 kV
Rate of rise of voltage pulse g¥a 80 100 100 kV/ps
Input power, peak Wiap 58.5 58.5 58.5 kW
mean Wia 29 6.2 3.3 W
Output power, peak Wop 20 20 20 kW
mean w, 10 2.0 1.0 W
Pulling figure (V.S.W.R. = 1.5) Af, 16 16 16 MHz

END OF LIFE PERFORMANCE

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

Peak output power at Iap =7.5A Wop > 14 kW
Frequency within the band f 9.345t0 9.405 GHz
Peak anode voltage at Iap =7.5A Vap 7.0to 8.4 kV

1) Includes pre-oscillation current.

October 1971 I ‘ “ 3
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MECHANICAL DATA

Mounting position:

Net weight: 1.5 kg

any

two holes

4.45+0.08%
\

three holes No.10-32 U.N.F.threaded

four holes

43240089

\ / 32.51%010
of

Reference plane C
A=’
o
S +l

]
| —Reference plane B

;M‘maxa.B

Dimensions in mm

kf f

anode temperature
measuring point

> 3 i
SN
] $ Ly
x|@ : i
B L T Y
e | te o — o3
| min47
1 76+3 i
max102 "
e 104.2+01 N
max 1135 o
miniature
bayonet cap
9:16 mm dia
i
)
0 >U<i
™ |
HS B
e J
=
(-

Reference plane A

/
Outlet via WG 16(R100;WR90)
to take bolted flange choke

coupling Joint Services type

5985-99-0830051

max55 max28

max78

7206459
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YJ120

PULSED MAGNETRON

Packaged magnetron for pulsed service at 3 fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9.380 to0 9.440 GHz

Peak output power WOp 25 kW

Construction packaged
HEATING : indirect
Heater voltage Vg 6.3 \Y%
Heater current I 0.55 A
Peak heater starting current Ifop max. 5 A
Waiting time at t, . above 0 @ Ty min. 2 min
Waiting time at t, 4, between

0°C and -55 °C T tuin. 3 min

For mean values of input power greater than 40 W the heater voltage must be re-
duced immediately after application of anode power.

LIMITING VALUES (Absolute max. rating system)

Pulse duration
Duty factor
Peak anode current

Mean input power
Peak input power
Peak anode voltage

Rate of rise of anode voltage
Voltage standing wave ratio

Anode temperature at reference point

(see outline drawing)
Heater voltage

COOLING

min.
Tiop e
6 max.
1 min.
ap max.
Wia max.
Wia max.
v P min.
ap max.
dVa/dT max.
V.S. W.R. max.
ty max.
v min.
max.

0.05
2.0

0.0015

6.0
10
85
75

7.5

8.5

120
1.5

120

5+9
6.7

Natural or forced-air as necessary to ensure that the temperature of the anode does

not exceed the limiting value.

Note : see page 4
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YJNn20

MECHANICAL DATA

Net weight: 1.4 kg

max 25.4

=
|
|

three holes (a) No.10-32 UNF. threaded

Dimensions in mm

Lausa0ss T\ [ ;om0 four moles o
\ [ +]60782008}+ A
| Reference plane C
T I e, ]
I 4 * “@T &
E é i "'—"’_a . &
- | Y o .e)-T'g
/l | : i 1625+01 kf f
3099+ 008 I == L min47 max4.8 heater/cathode = yellow lead
i le—— 15;,34, Reference plane B heater j=green lead
L max102 1
104.2+01
mcx113§ anode temperature
= > measuring point
recommended direction LY
of air flow if required /
A
/ .
3 l
E
o o
it £ I} 0
T} ' 4B.A
© eyelets g d
4
Outlet via WG I16(R100;WR90) |  max55  |max28
Reference plane A to take bolted flange choke 78
coupling Joint Services type max

5985-99-0830051

72084631

Output coupler: The output connection of the magnetron should be connected directly
to a waveguide choke flange type UG-40B/U (5985-99-083-0051).

Mounting position : any

Mounting and storage precautions: When mounting and handling the magnetron, care

must be taken to prevent demagnetisation. It is necessary to keep all magnetic ma-
terials as far as possible, at least 50 mm from the magnet.
When storing, magnetrons should be kept as far apart as possible, at least 150 mm.
During shipment adequate separation between magnetrons is provided by the dimen -
sions of the inner packs of the storage cartons and it is recommended that magne -
trons not in use be kept in these packs.
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TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage V¢ 6.3 V 1)
Mean anode current Iy 4,0 mA
Duty factor 6 0.0005
Pulse duration Timp 0.5 s 3)
Voltage standing wave ratio V.S.W.R. max. 1.05
Rate of rise of anode voltage dVa/dT 120 kV/us 2 —
"
—
Limits and characteristics min, max. e
Peak anode voltage Vap 7.5 8.5 kV
Mean output power Wo 10 w
Frequency f 9.380 9.440 GHz
. 2.5 4
R.F. bandwidth at 1/4 power B T MHz )
imp
Pulling figure at V.S.W.R.= 1.5 Af, 18 MHz )
Pushing figure B 1.5 MHz/A 9)
Aly
Stability 0.25 % 6)
Minor lobe level 6 dB 4
Cold impedance Seenote 7)
Frequency temperature coefficient
(after warming) Af/At, -0.25 MHz/°C 8)
Input capacitance Cak 9 pF 8)
Heater current at Vf = 6.3V, Wi =0 If 0.43 A 9)
OPERATING CHARACTERISTICS
Heater voltage V§ 6.3 6.3 A%
Pulse duration Timp 0.05 1.0 us
Pulse repetition rate fimp 2000 500 p.p-S.
Duty factor 6 0.0001  0.0005
Peak anode current lap 8.0 8.0 A
Rate of rise of anode voltage dV,/dT 110 110 kV/us
Peak anode voltage Vay, 8.3 8.3 kv
Mean output power Wo 2.5 12.5 w
Peak output power WOp 25 25 kW
Notes: see page 4.
September 1971 ” “ 3
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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, the manufactu-
rer should be consulted to verify that the life will not be affected. 1'he magnetionis
considered to have reached the end of life when it fails to meet the following limits
when operated under conditions specified under "Test conditions and limits".

min, max.

Mean output power Wo 8.0 w
Peak anode voltage Vg‘p 7.5 8.5 kV
Frequency f 9.380 9.440 GHz
R.F. bandwidth at 1/4 power B ﬂ MHz
Tim
P
Stability 0.5 %

VIBRATION

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

NOTES

1) The magnetron is normally tested with a sine wave heater supply of 50Hz and is
suitable for operation from 50 Hz to 1 kHz sine or square-wave supply.

The manufacturer should be consulted if the magnetron is to be operated with a
heater supply having different frequency or waveform conditions.

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

3) The tolerance of current pulse duration, Timp’ measured at 50 % amplitude is
+10 %.

4) Measured with the magnetron operating into a V.S.W.R. of 1.5 variedthroughall
phases over a peak anode current range of 6 A to 10 A.

5) Measured at a peak anode current of 8 A under matched conditions. A mismatch
of 1.5 is then varied through all phases.

6) Measured with the conditions described in note 4, Pulses are defined as missing
when the R.F. energy level is less than 70 % of the normal level in the frequen-
cy range 9,380 GHz to 9,440 GHz. Missing pulses are expressed as apercentage
of the number of input pulses applied during the period of observation after a pe-
riod of ten minutes of operation.

7) The cold impedance of the magnetron is measured at the operating frequencyand
will give a V.S.W.R. of > 6 . The position of voltage minimum from the face of
the output flange into the magnetron is 16.5 mm to 22.5 mm.

8) Design test oaly.

9) Measured over the peak anode current range of 6A to 10 A.

+ | | I I September 1971
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PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9.415 to 9.475 GHz
Peak output power Wop 26 kW
Construction packaged
HEATING : indirect
Heater voltage vVt 6.3 v 1
Heater current If 0.55 A
Peak heater starting current pr max. 5 A
Waiting time at tagmb above 0 °c Tw min, 2  min.
Waiting time at tamb between
0 °C and -55 °C Tw min. 3 min.

For mean values of input power greater than 45 W the heater voltage should be

reduced.

LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp max.
Duty factor 6 max.
Peak anode current Ia e
P max.
Mean input power Wia max.
Peak input power Wiap max.
min,
Peak anode voltage Vap -
Rate of rise of anode voltage dVa/dT max.
Voltage standing wave ratio V.S.W.R. max.
Anode temperature ta max.
Heater voltage Ve o
max.
COOLING

2 ps
0.0015
6 A
10 A
85 W
75 kW
7.5 kV
8.5 kV
120 kV/us 2)
1.5
120 °c
5.7 V
6.9 v b

Natural or forced -air as necessary to ensure that the temperature of the anode

does not exceed the limiting value.

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

2) Definedas the steepest tangent to the leading edge of the voltage pulse above 80 %

amplitude.
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MECHANICAL DATA

Net weight: 1. 4 kg

Mounting position: any 7)

two holes

l three holes a No.10-32 U.N.F. threaded
!

+ four holes
ZNY0 L32+0080

Reference plane C

/
4.44540075% )
' 60.78
};——\’l/

T T
B ; a | ; S
38, ee S
EEL a SL . 2
o Mee— o) 1g
! || — Reference plane B
=" _min47 Mmax48
e 763 o
L, max102 -
| 104.2+04
le max1135 -

Dimensions in mm

kf f

cathode = yellow lead
heater =green lead

anode temperature
measuring point

/

6513
.3.18+£0.25

max84

\
152 i

S &

Reference plane A

7) see page 4

/4
Outlet via WG 16(R100;WR90)
to take bolted flange choke
coupling Joint Services type
5985-99-083-0051

max28

lTKJX?B J 7260401
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TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage Vs 6.3 v 1)
Mean anode current Iy 4.5 mA
Duty factor 1 0. 0005
Pulse duration Timp 0.5 us 3)
Voltage standing wave ratio V.S.W.R. max. 1.05
Rate of rise of anode voltage dVa/dT 120 kV/us 2)
Limits and characteristics ;
min. max.
Peak anode voltage Vap 7.5 8.5 kv
Mean output power Wo 11 w
Frequency f 9.415 9.475 GHz
R.F. bandwidth at § power B 2'.5 MHz 3)
Timp
Pulling figure at V.S.W.R.=1.5 Afp 18 MHz
Stability 0.25 % 4y
Minor lobe level atV.S.W.R.=1.5 6 dB
Cold impedance see note 9)
Frequency temperature coefficient Af/Aty —-i0..25 MHz /degC 6)
after warming
Input capacitance Cak 9 pF 6)
Heater current at V§=6.3V If 0.43 0.60 A
OPERATING CHARACTERISTICS
Heater voltage Vs 6.3 6.3 Vv
Pulse duration Timp 0.05 0.75 us
Pulse repetition rate fimp 2400 800 p-p.s.
Peak anode current Ia 9 9 A
Rate of rise of anode voltage dVa/dT 110 110 kV/us
Peak anode voltage Vap 8.3 8.3 kV
Mean output power Wo 3.12 15.6 w
Peak output power Wop 26 26 kW

1) 2) See page 1
3), 4), 5), 6), 7)  See page 4

December 1970 | I | | 3



Yii21

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, the manufacturer
should be consulted to verify that the life will not be affected. The magnetron is con-
sidered to have reached the end of life when it fails to meet the followinglimits when
operated under the conditions specified under "Test conditions and limits. "

Mean output power W, min. 9 W
Peak anode voltage Vap 7.5t0 8.5 kV
Frequency, fixed within the band f 9.415t0 9.475 GHz
VIBRATION

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

3) The tolerance of current pulse duration, T; measured at 50% amplitude is +10%.

4) With the magnetron operating into a V.S.l\rInV?R. of 1.5 varied through all phases
over an peak anode current range of 6 to 10 A. 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. 475 GHz.

Missing pulses are expressed as a percentage of the number of input pulses ap-
plied during the period of observation after a period of 10 minutes operation.

5) The cold impedance is measured at the operating frequency and will givea V. S. W.R.
of > 6. The position of the voltage minimum from the face of the output flange into
the magnetron is 16.5 mm to 22.5 mm.

6) Design test only.

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

4 December 1970



Yi1140

PULSED MAGNETRON

Air-cooled packaged magnetron intended for service as a pulsed oscillator at a fixed
frequency. The Y]J1140 incorporates a dispenser type of cathode to provide a long
life. A getter to maintain a high vacuum minimizes any tendency towards arcing,
even when the magnetron is taken into operation after a period of storage.

The waveguide output is designed for coupling to rectangular waveguide RG-91 /U
(British designation WGL8) with outside dimensions 0.702" x 0.391".

QUICK REFERENCE DATA

Frequency, fixed within the band f 16.350 to 16.650 GHz
Peak output power Wop 45 kW
Construction packaged

CATHODE: Dispenser type
HEATING : Indirect by A.C. or D.C.

Heater starting voltage Vs 12.6 vt 123
- 0
Heater current at Vg = 12.6 V I¢ 3.24+0.5. A
Heater surge peak current Ifsurgep max. 8 A
Cold heater resistance Rfo min. 0.45 @
Heating time before application
of high voltage (waiting time) Ty min 3 min
COOLING
Air cooling

An adequate flow of cooling air shouldbe directed along the cooling fins towards the
body of the tube to keep the temperature of the anode block below 150 OC under any
condition of operation. If necessary, the heater-cathode terminal should also be
cooled to keep its temperature below 165 %C.

Data based on pre-production tubes

October 1969 I I | | 1
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LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp max. L us
Duty factor ) max. 0.001
Peak anode current Iap max. 15 A
Mean input power Wi, niax. 200 W
Rate of rise of voltage pulse dVa/dT max. 160 kV/us
Voltage standing wave ratio V.S.W.R. max. LD
Temperature of anode block ty max. 150 °c
Temperature of cathode and

heater seals tg max. 165 °c
Input pressurization min. 45 cmHg

(0.6 kg/cm? abs.)

The output assembly must always be pressurized. When the magnetron is working
into a matched load, the pressure onthe output window must be higher than 1 kg/cm
abs.

TYPICAL CHARACTERISTICS

Frequency, fixed within the band f 16.350 to 16.650 GHz
Peak anode voltage at Iap =15 A vap 11 to 13 kV
Stable range at matched load:
peak anode current Iap 7.5to 15 A
Pulling figure Afp - max. 25 MHz
. Af &

Frequency temperature coefficient AL max. - 0.5 MHz/°C
Distance of voltage standing wave d

minimum 1) 0.40to 0.54 Ag
Input capacitance C&k 9 pF
Frequency pushing A-;i max. 4 MHz/A

a

1) The distance of the V.S.W. minimum outside the tube is between 0.40and 0.54 Ag
withrespect toreferenceplane A. (see outline drawing), measured with a standard
cold test technique at the frequency of the oscillating magnetron operating in a
matched load.

2 ’ ‘ | | October 1969
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OPERATING CHARACTERISTICS
Pulse duration

Pulse repetition frequency

Duty factor

Heater voltage (running)

Anode current, peak
mean

Peak anode voltage
Rate of rise of voltage pulse

Output power, peak
mean

Timp 0.5
fimp 800
) 0.0004
Vs 10
Lap 15
I 6
Vap Il to 13
dVa/dT 100 to 160
wOp 45
W, 18

us
Hz

mA
kV
kV /us

kW
W

The manufacturer should be consulted whenever it is considered to operate the mag-
netron at conditions substantially different from those given above.

October 1969 I |
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STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that ageing (of a new magnetron or of
a magnetron that has been idle or stored for a period of time) will not be necessary
in most cases. If, however, the magnetron is put into operation and some sparking
and instability occur incidentally, it is recommended to increase the anode current
gradually and to operate the magnetron with reduced input during 15 to 30 minutes.
After this period sparking usually ceases.

CIRCUIT NOTES

a) In order to prevent heater burn-out the negative high-voltage pulse must be ap-
plied to the common cathode-heater terminal.

b) If no load isolator is inserted between the magnetron and the transmission line,
the latter should be as short as possible to prevent long-line effects. Under no
circumstances shouldthe magnetron be operated with a V.S.W.R. of the load ex-
ceeding 1.5. A ratio kept near unity will benefit tube life and reliability.

c) The modulator must be so designed that, if arcing occurs, the energy per pulse
delivered to the magnetron does not considerably exceed the normal energy per
pulse. Modulators of the pulse-forming-network discharge type usually satisfy
this requirement.

d) It is required to bypass the magnetron heater with a 1000 V rated capacitor of
minimum 4 nF directly across the heater terminals.

e) Any diode current flowing during the intervals between the pulses should be taken
into account when the peak anode current is calculated from the measured aver-
age anode current. The occurrence of this diode current can be avoided by pre-
venting that during these intervals the anode voltage becomes positive with re-
spect to the cathode.

f) The unwanted noise that may occur when the anode pulse voltage drops below the
value required for oscillation can bé minimized by making the trailing edge of the
voltage pulse as steep as possible.

4 October 1969
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PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (V5 or I; ) of a pulse is the maximum value of a smooth
curve through the average pof the" fluctuation over the top portion of the pulse as
shown in the figure below.

The rate of rise of anode voltage is defined by the steepest tangent to the leading
edge of the voltage pulse above 80 9 of the smooth peak value (fig.l). Any capaci-
tance used in a removable viewing system shall not exceed 6 pF. For calculation of
the rate of rise of anode voltage the 100 9 value must be taken as 12 kV.

The pulse duration (T, ,)is the time interval between the two points on the current

pulse at which the current is 50§ of the smooth peak current (fig.2).

W Lo

T

T

The current pulse must be substantially square and the ripple over the tep portion
of the current pulse must be kept as small as possible to avoid unwanted frequency
modulation due to pushing effects. The spike on the top portion of the pulse must be
small to avoid excessive peak pulse current. The leading edge of the pulse must be
free from irregularities.,

STORAGE, HANDLING AND MOUNTING
The original packing should be used for the transport of the magnetron.

The magnetron should never be held by the heater cathode stem.
Rough treatment of the metal envelope and of the cooling fins may impairthe elec-
trical characteristics or may result in loss of vacuum.

When storing, the packaged magnetrons shouldbe kept not less than 15 cm (6 inches)
apart, to prevent a decrease of field strength of the magnetron magnet as a result
of interactionwith the adjacent magnets. If the magnetrons are stored in their orig-
inal inner container, no special precautions need be takenwith regard to the distance
apart. If the magnetrons are stored without their inner container, they should be
stored in non-magnetic surroundings e.g. on wooden shelves.
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YJ1140

STORAGE, HANDLING AND MOUNTING (continued)

When handling and mounting the magnetron, a minimum distance of 5 cm (2 inches)
between the magnet and any picce of magnetic material should be maintained to a-
void mechanical shocks to the magnet or the glass of the heater-cathode stem. For
this reason it is required to use non-magnetic tools during installation, such as
non-magnetic stainless steel, brass, beryllium copper and aluminium. Further-
more, the user should be aware of the detrimental influence of the strong magnetic
field around the magnet on watches and other precision instruments nearby.

Mounting of the magnetron should be accomplished by means of its mounting flange.
The tube should in no case be supported by the coupling to the waveguide output
flange alone.

A dust-cover is placed on the output flange, to keep its opening closed until the tube
is mounted into the equipment. Before putting the magnetron into operation, the user
should make sure that the output waveguide and the recessed cathode terminal are
entirely clean and free from dust and moisture.

MECHANICAL DATA

Mounting position any

Net weight 2.1 kg

Waveguide output flange WG18 plain flange drilled and tapped for four
6 - 32 UNC bolts (as in UG-541) to mate with
UG-419.

Cathode connector 55356

I A M3
- =
@&
d 9 32 5|

cathode connector 55356

The mounting flange and also the waveguide output system of the tube are made so
that the magnetron can be used in applications requiring a pressure seal. They can
be maintained at a pressure of max. 3.1 kg/cm”™ (45 Ibs/sg. inch).

6 l I October 1969
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MECHANICAL DATA

Dimensions in mm

max108.2 , max42.5
max87.3 Reference plane A
64.04-64.54_ Reference plane 3
31.9-32.4 I 9
| 3
e = A=
f)_ a 7.6-8.0
@ g g ] -
EEE Y Fr=aiie
RS 2 3qla H*
§ é L e AL e |
&F— ARefg
! min 47.6 N =
4holes 702 to 7.26 ' Reference plane 2
min79.5 | min 7.5 4holes 6-33UNC-28
o max60 1 Detail A
5 | See detoil A SR
maxs .V” Reference plane 1
- 1
/ \ max 23
%3 ° ° ‘9 748-15.2
% g © '— D = QI 0]
g c‘»‘i, o of \C g
Q')‘ -
3 £ k&l

See detail B

l) Inscription of serial number.
2) Point for anode block temperature measurement located near the output section
where the central fin meets the anode block.
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Y1200

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

This magnetron is suitable for operation at high altitudes. sy
QUICK REFERENCE DATA E
Frequency, fixed within the band f 9.345 to 9.405 MHz
Peak output power Wop 50 kW
Construction packaged, flying leads
HEATING: indirect
Heater voltage Vg 12.4 'V
Heater current If 2.240.2 A
Peak heater starting current It max. 10 A
Waiting time Twp min. 90 s
LIMITING VALUES (Absolute max. rating system)
Pulse duration Timp max. 5.0 . us
Duty factor 6 max. 0.0025
Peak anode current Iap min. 8.0 A
max. 14 A
Mean input power Wi max. 350 W
Rate of rise of anode voltage (3_1—\!1? max. 80 kV/us
Voltage standing wave ratio VSWR max. 1.5
Anode block temperature ta max. 1200 °C
Cathode and heater seals temperature ts max. 150 °cC
PRESSURISING
The magnetron is capable of unpressurised operation at altitudes up to 30000 ft
(=9 km).
Data based on pre-production tubes.
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YJ1200

Dimensions in mm

MECHANICAL DATA

Net weight: 1.9 kg

Mounting position: any
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YJ1200

TYPICAL CHARACTERISTICS

Frequency, fixed within the band f
Peak anode voltage at Iap =12 A Vap
Peak output eratl;, =12A W
eak output pow a op
Pulling figure at VSWR = 1.3 Afp
; : Af
Pushing figure ZLTP
. Af
Frequency temperature coefficient At
OPERATING CHARACTERISTICS
Heater voltage (running) Vg
Pulse duration Timp
Pulse repetition rate imp
Duty factor 5
Peak anode current Iap
Mean anode current Ia
Peak anode voltage Vap
Rate of rise of anode voltage %Y,[—?‘
Mean input power Wi
Peak input power Wip
Mean output power Wo
Peak output power WOp
Pulling figure (VSWR = 1.3) Afp

9.345 to 9.405
11 to 12.5

> 40

< 15

< 09

< 0.25

77
4.0
400
0.0016
12
19.2
12

60

230
144
80
50
10

GHz
kV
kW
MHz

MHz /A

MHz /degC

us

p.p.s.

mA
kV

kV /us

kW

kW
MHz
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YJ1200

END OF LIFE PERFORMANCE

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

following:

Peak anode power at Iap =12 A Wop min. 35 kW
Frequency within the band f 9.345 to 9.405 GHz
Peak anode voltage at Iap =12 A Vap 11to 13.5 kV

4 November 1969



Y1290

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9.4151t0 9.475 GHz
Peak output power WOp 65 kW
Construction packaged
HEATING: indirect
Heater voltage V¢ 6.3 V 1)2)
Heater current Iy 1.0 A
Peak heater starting current Ifop max. 5.0 A
Waiting time at t, ., above -15°C Tw min. 2 min
Waiting time at t,p, between -15°C
and -55 °C T min. 3 min
LIMITING VALUES (Absolute max. rating system)
Pulse duration Timp max. 1.0 ws 3)
Duty factor S max. 0.001
Peak anode current I min. 2
ap max. 16 A
Mean input power Wi max. 160 W
Peak anode voltage Vap max. 16 kV
. . dvy min. 100 kV/us4)
Rate of rise of anode voltage It — 150 KV /usd)
Voltage standing wave ratio VSWR max. 1.5
Anode temperature ty max. 120 ©C
min. 8.7 V
Heater voltage Vg max. 70 v

COOLING

Adequate cooling is provided at maximum input power by an air flow of 0.43 m3/rnin
at typ = 55°C and standard pressure from an orificeof 31.75 mm diameter located
at 6.35 mm from the cooling fins.

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

2) The magnetron is normally tested with a heater supply of 50 Hz and is suitable
for operation at 1.1 kHz. The manufacturer should be consulted if the magnetron
is to be operated with a supply of any other frequency.

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

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

5) Measured at a point indicated on the outline drawing.

Data based on pre-production tubes.
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Y1290

MECHANICAL DATA Dimensions in mm

Net weight: 2.1kg
Mounting position: Any 8)

outlet via WG16 to take ?,ZZ‘
bolted flange choke coupling -
Joint -Services type
5985-99-083-0051
32 S
1308 A :
[y 394 = N A3
3099 ' = o O 73.38
: Y \ F s
. temperature
| :
$4305(4x) ‘ T Piscyuring —
—=I316£05 ~ 293l
i—= 408max 1326 max
| 7210098
—olug0s le— |

67.3max ——ete— 58 max —e

heater terminal pin jack
F——————— with hole @ 3175+0.076x15

5 [
891 | (1 \o '
P [ - 731
T 3
oo [ 1] ! L R

6.1 =l
51 ? AT
heater/cathode terminal
94.91+004 (6x) pin jack with hole
spaced 60°+12' @ 4.293 +0076 x15

8) See page 4
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YJ1290

TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage (running) V¢ 0 Vv

Mean anode current Iy 8.8 mA

Duty factor b 0.00062

Pulse duration Tim 0.5 us 3)

Voltage standing wave ratio VSWR max. 1.05

Rate of rise of anode voltage %\’T{E min. 150 kV/us 4)

Limits and characteristics min. max.

Peak anode voltage Vap 12.5 15 kV

Mean output power Wo 34 W

Frequency £ 9.415 9.475 GHz 3)

R.F. bandwidth at § power B %_S_ MHz

imp

Pulling figure (VSWR = 1.5) Afp 15 MHz

Minor lobe level 6.0 dB

Stability 0.25 % 6)

Frequency temperature coefficient %f 0.25 MHz/degC7)
a

Heater current at V§=6.3V, Va =0V I 0.9 1.l A

OPERATING CHARACTERISTICS

Heater voltage (running) Vs 1.0 \Y

Pulse duration Timp 0.5 Hs

Pulse repetition rate fimp' 1250 P:P«Se

Duty factor S 0.00062

Peak anode current Iy 14 A

Rate of rise of anode voltage g?a 145 kV /us 4)

Peak anode voltage Vap 14 kv

Mean output power Wo 40.5 \

Peak output power Wop 65 kW

3)4)5) See page 1
6)7) See page 4
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Y1290

END OF LIFE PERFORMANCE

The quality of all production is monitored by random selection of magnetrons which
are then lifetested under the stated test conditions. If the magnetron is to be oper-
ated under different conditions from those specified above, the manufacturer 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 falls to meet the following limits when tested
as specified under "Test conditions and limits".

Peak output power WOp min. 50 kW
Frequency f 9.415t0 9.475 GHz
: 1 3.5
R.F. bandwidth at ;3 power B max. MHz
Timp
Stability max. 0.5 %

6) With the magnetron operating into a VSWR of 1.5 varied through all phases over

the anode current range of 12 A to 16 A peak. Pulses are defined as missing when
the R.F. energy level is < 70% of the normal level in the frequency range
9.415 GHz to 9.475 GHz. 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.

7) Design test only. Maximum frequency change with anode temperature change
after warming.

8) It is necessary to keep all magnetic material as far as possible, at least 50 mm
away from the magnet.
The inner polystyrene pack of the carton provides adequate separation between
magnetrons, and it is recommended that magnetrons not in use be kept in these
packs.
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YJ1300

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9.380 to 9,440 GHz

Peak output power Wop 7.0 kW

Construction packaged, flying leads
HEATING : indirect
Heater voltage Vg 6.3 Vv 1y
Heater current If 0.55 A
Peak heater starting current Ifop max. 3.0 A
Waiting time at tymp above 0 °C Ty min. 30 s
Waiting time at t .}, between

0 °C and -55 °C Ty min, 45 s
LIMITING VALUES (Absolute max, rating system)
Pulse duration Timp max. 1.0 ps
Duty factor 6 max. 0.001
Peak anode current Iap r;::{ 28 2
Mean input power Wi max. 20 w
Peak input power Wip ma.Lx. 20 kW
Peak anode voltage Vg . 4.0 b

P max. 4.6 kV

Rate of rise of anode voltage g%a max. 75 kV/us 2)
Voltage standing wave ratio V.S.WR. max. 1.5
Anode temperature ty max. 120 °Cc
Heater voltage Vs 2:; 2 ; X

COOLING : natural

1)2) See page 4.
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YJ1300

MECHANICAL DATA

Net weight: 1. 25 kg

13567

Dimensions in mm

13533 |
|
v
TémlnT I =T
40max
|
|
, 1. = v
| 165
| 80
118max
| tinned .
v __—lead connections
kd/ red-heater
200 blue -heater/cathode
T ) outlet via waveguide WGI16
: to take bolted flange choke
3 25:’10)( coupling similar to joint
55max 4 T T services type 5985-99-083-0051
, ] —'6 G a @ r & o¢
3 '

30max
|

v .
4 fixing holes (a)”
P4445 10076

4444008 —| —={3863+003le—

/ga ¢ T & a¢) |

IGZSS:ODZS——I -

87.96 003 ———=i 7210876

Mounting position: any

Mounting and storage precautions

5.5]
+00
e ——-— e

; 1 T 5]
- +0.076
$4.369 1078 (ax)

When mounting and handling the magnetron, care must be taken to prevent demag -
netizdtion. It is necessary to keep all magnetic materials as far as possibleat least

50 mm from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 15 cm.
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.
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YJ1300

TEST' CONDITIONS AND LIMITS

Test conditions

Heater voltage Vg 6:3 V 1y
Mean anode current I 5.0 mA
Duty factor 6 0.001
Pulse duration Tim 1.0 s 3)
Voltage standing wavz ratio w. SRV. R. 1.05
Rate of rise of anode voltage g%i 75 kV /us 2
Limits and characteristics
min, max.,
Peak anode voltage Vap 4.0 4.5 kv
Mean output power Ws 6.0 w
Frequency f 9.380 9.440 GHz
R. F.bandwidth at 3 power B 25 MHz %
Timp
Pulling figure At 18 MHz )
Stability 0.2 % 6
Minor lobe level 6.0 dB
Cold impedance see note 7)
Frequency tefnperature coefficient Af 0.25 MHz/°C 8)
(after warming) Aty
Input capacitance Cak 9.0 pF 8
Heater current at V¢= 6.3V, W; =0 Ig 0.5 0.6 A
OPERATING CONDITIONS
Heater voltage Vs 6.3 6.3 v
Pulse duration Timp 0.1 1.0 ps
Pulse repetition rate fimp 2000 1000 p.p.s.
Duty factor & 0.0002 0.001
Peak anode current Iap 5.0 5.0 A
Rate of rise of anode voltage dV,/dT 60 60  kV/us
Peak anode voltage Va 4.25 4.25 kv
Mean output power WOp 1.4 7.0 w
Peak output power w°p 7.0 7.0 kW

Notes: see page 4.
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YJI1300

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, the manufacturer
should be consulted to verify that the life will not be affected.

The magnetron is considered to have reachedthe endof life when it fails to meet the
following limits when operated under the conditions specified under "Test condition
and limits",

min. max.
Mean output power Wo 5.0 w
Peak anode voltage Vap 4.0 4.5 kv
Frequency f 9.380 9.440 GHz
VIBRATION

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

NOTES

1) The magnetron is tested with a sinewave heater supply of 50 Hz and is suitable
for operation from 50 Hz to 1 kHz sine or sqare wave supply. The manufacturer
should be consulted if the magnetron is to be operated with a heater supply hav-
ing different frequency or waveform conditions.

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

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

4) Measured with the magnetron operating into a V.S, W.R. of 1.5 phase adjusted
for maximum degradation. The peak anode current is varied over the range of
4,0Ato6.0A,

5) Measured at a peak anode current of 5 A under matched conditions., A mismatch
of 1.5 is then varied through all phases.

6) 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 9.380 to 9.440 GHz. Missing pulsesare
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 morethan
three minutes.

7) The cold impedance of the magnetron is measured at the operating frequencyand
willgivea V.S, W.R. of > 6 . The position of voltage minimum from the face of
the output flange into the magnetron is 3.0 to 9.0 mm.

8) Design test only.
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PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9345 to 9405 MHz
Peak output power Wop 7.5 kW
Construction packaged

HEATING: indirect

Heater voltage Vs 6.3 V
Heater current at Vf = 6.3 V If < 600 mA
Cathode heating time (tamp > 0 °C) Tw min. 120, ¢
Cathode heating time (tamp < 0 °C) Tw min. 180 s

For average input powers greater than 25 W, it is necessary to reduce the hea-
ter voltage within 3 sec. of applying high tension in accordance with the formula

- _ Wi
Vf =6.,3 (]. I-B—O-) Vs

TYPICAL CHARACTERISTICS

Frequency, fixed within the range f 9345 to 9405 MHz
Peak anode voltage at Iap =4.5A Vap 5.3to 5.7 kV
Peak output power at Iap =4,5A Wop > 7 kW
Pulling figure Afp < 15 MHz
Frequency temperature coefficient % < 0.25 MHz/0oC
Distance of voltage standing wave minimum d = 13.? mm
from face of mounting plate into tube < 22.5 mm
Input capacitance Ci < 8.0 pF
COOLING

Innormal circumstances radiation and convection cooling is adequate, but where
the ambient temperature is high, a flow of cooling air between the radiator fins
is necessary to keep the anode block temperature below the permitted value

October 1969 1
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fins
<& N o U A-

MECHANICAL DATA
Net weight: 1.4 kg

[Referencc plane C

N M

-+

Anode temperature
measuring point

S
) e ; B m_ _____ = ._R'.fe_rﬂ}.ce_zlgrLQ = _Ei: g A

Copper 10-32UNF 1|
cooling w

1
o 15 gt 3 holes 4{2)

Q[T \?

Direction 4 L
v of air blast Y ) ~1

' D
h R —>+! | 2'holes 3

i
|Reference plane A

Mounting position: any

Magnetron output designed for coupling to standard rectangular waveguide
RG-52U. For drawing of this waveguide see front of this section.

1y Holes shall be within 0.015" (0.381 mm) of indicated centre

2) Centre of this hole is within 0.004" (0.1016 mm) of reference plane C

3) Holes shall be within 0.005" (0.127 mm) of indicated centre. A cylinder of
0.33" (8.382 mm) dia. centred in holes shown shall clear the side of the magnet

4) Base: miniature bayonet. Sleeve: f+k; centre: f.
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2J42

MECHANICAL DATA (continued)

Dimensions

The millimetre dimensions are derived from the original inch dimensions

Inches Millimetres*
Dim.

Min, Nom. Max Min Nom., Max.
A 4.438 & 4.469 112.7 - 1135
B - 4,103 - - 104.2 -
& 0.167 - 0.173 4,24 - 4,39 dia
D 0.172 - 0.178 4.37 - 4,52 dia
E 0.156 - 0.188 3.96 - 4,78
F 1.276 - 1.284 32.4 - 32.5
G 1.216 - 1.224 30.9 - 31.1
H - - 1:0 - - 25.4
] 0.188 - 0.219 4,78 - 5.56
K 1.609 - 1.641 40.9 - 41.7
L 2.688 - 3.188 68.28 - 80.98
M - - 2.188 - - 55,58
N - - 1.188 - - 30.18
P - - 4.0 - - 101.6
Q 1.938 - - 49,22 - -
R - - 3.313 - - 84.15
S 0.750 = 1.0 19.05 - 25.40
T - - 0375 - - 9.52
8) - - 0.250 - = 6.35
\Y% - 1.250 - - 31,75 -
A - 0.125 - - 3.175 -
X - 2.393 - - 60.78 -
Y - 1.220 - - 30.99 -
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2)42

LIMITING VALUES (Absolute limits)

Pulse duration Timp
Duty factor 6

Peak anode voltage Vap

Peak anode current I P
Average input power Wi

Rate of rise of voltage pulse AV/ ATyy
Voltage standing wave ratio V.S.W.R.
Temperature of anode block ta

OPERATING CHARACTERISTICS

Running heater voltage A%
Pulse duration Timp
Pulse repetition frequency fimp
Duty factor 6
Peak anode voltage Vap
Rate of rise of voltage pulse AV/ ATry
Peak anode current Iap
Average input current Iy
Average input power Wi
Average output power W,
Peak output power Wop
Pulling figure (V.S.W.R. = 1.5) Afp

max.
= min.

max.
= min.

max.
max.
max.

max.

2.5
0.0025

5.0

N W wm
v o

75
1.5
120

6.3
1.0
1000
0.001
5.5
50
4.5
4.5
24.7
Zwd
7.5
14

HS

kV
kv

kV/us

%¢

MHz
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35

7203418—b10.db

lI!]T_[IIlll
Operating range

LET LT ]

limp=1usec

(%)

Afp =14MHz

30

25
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(kW)

(kV)

56

54

5 Io,(A) 6

T
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2J51A

PULSED MAGNETRON

Air cooled packaged tunable magnetron for pulsed service.

QUICK REFERENCE DATA

Frequency, tunable within the band f 8500 to 9600 MHz
Peak output power Wop 60 kW
Pulse duration Timp 0.1to 3.4 us
Construction packaged
HEATING: indirect
Heater starting voltage Vi, = 6.3 V10%
Heater current at Vi = 6.3 V If =0.9t0 1.1 A
Waiting time Tw = min. 2 min
Heater resistance in cold condition Rf > 0.85 @

The heater voltage should be switched off for average

input powers of more

than 150 W immediately after the application of high voltage. For smaller input
powers, the heater voltage must be reduced in accordance with the curve on

page 11.

The heater should be bypassed with a 1000 V rated capacitor of min. 4000 pF
directly across the heater terminals.

TYPICAL CHARACTERISTICS

Peak anode voltage at Iap =14 A

Increase of peak anode voltage at a
frequency variation from 8500 to 9600 MHz

with Iap constant

Dynamic impedance

Pulling figure at V.S.W.R. = 1.5

Negative temperature coefficient

Input capacitance

l) Measured with

Anode current
Frequency
Anode block temperature

Four magnetic shunts

ta

=13t0 15.5 kV
= 0.9 kv

= 150 @

< 18 MHz

< 0.25 MHz/oC 1)
= 6 pF

= 10 mA

= 9000 + 10 MHz

= 70 to 100 °C
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2J51A

MECHANICAL DATA Dimensions in mm
Net weight: 2.3 kg

max 99.2
44.45+018")
max16.5
7 7)
— s
o . o 1
S ! I Y S
g 5 - 5
paiS S
‘g*? 8) 0
£T% e s 4
* D Kro:ferem:e plane |
2
4
o An¥0% Y
! 396013 1.08+006
b ’FE Ny + 6)

3%7 e :::I s667%a12)
= _ 825%tq7
: \J -

&
X
e}
~
Worm shaft ends
| -reference plane 3
|
246 |
1.9
)
s
71O
<

1/

‘gﬁz.rsiau

Magnetron output

view A-A

1)2)3)4)5)6)7)8)9)10)11)12) see page 4
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2J51A

MECHANICAL DATA (continued) Dimensions in mm

max 150.8
max 93.7 ._max571

72.5%05

|
reference plane 3 —
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2J51A

TUNING
Scale reading
Frequency Number of turns
(MHz) Geneva wheel Large gear dial of the worm shaft
9600 1 2.9
9000 3 0 } 2;
8500 4 3 }

The tuning mechanism requires at room temperature a minimum torque of
700 g cm (10 inch ounces) applied at the worm shaft. The maximum permissible
torque at the worm shaft is 2.8 kg cm (2.5 inch pounds).

About 110 turns of the worm shaft are required to cover the complete frequency
range.

Notes from page 2 and 3

1y Four magnetic shunts. To remove surplus, grip firmlyat tabs with suitable
pliers and pull away from tube. The shunts are supplied loose with the tube.

2) All joints in the waveguide assembly and on the base plate within the speci-
fied diameter are soldered to provide hermetic seals at surfaces B and D.

3) To increase the frequency this end of the worm shaft should be driven in
counter-clockwise direction.

4) Four holes with a diameter of 4.90 £0.07 mm.

S)F igure appearing here indicates the number of complete revolutions of the
gear from O to 4.

6) The inscription C on the insulator which protects the heater lead-outs in-
dicates that the adjacent jack is the common heater-cathode connection.

7) Centre line of waveguide opening.

8) The opening in the waveguide shall be enclosed by a dust cover when the
tube is not in use.

9) Banana pin jack, 15 mm long, diameter 4.29 +£0.13 mm.
10) Reference point for anode temperature measurement.

11y This diameter is concentric with the opening in the waveguide within
0.25 mm.

12) This diameter is concentric with the flange within 0.12 mm.
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MAGNETRON OUTPUT Dimensions in mm S §
& *
46.5
flange coupling —
o
8 oy
SN
szl R
TN A
39.6+05

The magnetron output has been designed for coupling to the standard rectangu-
lar waveguide RG-51/U by means of a special flange coupling which fits the
magnetron to the standard choke flange type UG-52A/U.

COOLING

An adequate air flow should be directed at the cooling fins of the anode to keep
its temperature below 150 ©C under any condition of operation. An anode tem-
perature below 100 °C is recommended. Continuous operation at the maximum

permissible anode temperature of 150 °C involves the risk of a somewhat
shortened tube life.

LIMITING VALUES (Absolute max. rating system)

Each limiting value should be regarded independently of other values, so that
under no circumstances itis permitted to exceed a limiting value whichsoever.

Peak anode current Iap max: 13.9 A

Average input power Wi, max. 230 W

Frequency ¢ max. 9650 MHz
min. 8450 MHz

Voltage standing wave ratio V.S.W.R. max. [

Duty factor 6 max. 0.0012

Pulse duration Timp max. 3.6 us

Pulse repetition rate fimp max. 6000 Hz

Rise time of voltage pulse

at pulse durations from 0.1 to 1 us Try min. 0.08 us

at pulse duration of 3.6 us Trv min. 0.12 us
Heater starting voltage V¢ o max. 7 V
Peak heater starting current Ifsurge max. 6 A
Anode block temperature ta -60 to +150 °C l)

1) For reference point of temperature measurement see 10 page 3
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2J51A

OPERATING CHARACTERISTICS (without magnetic shunts; V.S.W.R. < 1.05)

Frequency f 9000 9000 9000 MHz
Pulse duration Timp 0.1 1.0 3.4 wus
Duty factor 6 0.00033 0.0010 0.0011
Heater voltage Ve 5.0 0 o vl
Peak anode voltage Vap 14 14 14 kv
Rise time of voltage pulse Try 0.08 0.08 0.12 us
Peak anode current Iap 14 14 14 A
Average output power Wo 20 60 65 W
Peak output power Wop 60 60 60 kW
Bandwidth at a V.S.W.R.=1.52) B 9 1.2 0.5 MHz3)
Stability at a V.S.W.R. =1.5 2) 0.01 - 0.1 %

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

1) see pages 1 and 11.
2) Mismatch at a distance of max. 500 mm from the output flange.

3) Within the range I, = 12.5 to 15.5 A.
€€ fap

l l October 1969

[e))



2J51A

PRESSURE

Operation at pressures lower than 55 cm Hg may result in arcover with conse-
quent damage to the magnetron.

The magnetron need not be pressurized when operating at atmospheric pres-
sure.

The output assembly and the mounting flange permit applicationsat which pres-
surizing of the magnetron is required. They can be maintained at a pressure of
max. 3.0 kg/cm? (43 lbs/sq.in.).

LIFE

Magnetron life depends on the operating conditions and is expected to be longer
at shorter pulse lengths and smaller load mismatch.
After a long period of operation at a short pulse duration starting up at longer
durations may result in unstable operation and should be avoided. Switching
from minimum to maximum pulse duration with a working period at each pulse
duration of more than one hour is not recommended.

CIRCUIT NOTES

a. The negative high voltage pulse should be applied to the common cathode-
heater terminal.

b. If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a voltage
standing wave ratio of the load exceeding 1.5. A ratio kept near unity will
benefit tube life and reliability.

¢. The modulator must be so designed that, if arcing occurs, the energyper
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse.

d. In order to prevent diode current from flowing during the interval between
two pulses and to minimize unwanted neise during the region of the voltage
pulse where the anode voltage has dropped below the value required to sus-
tain oscillation, the trailing edge of the voltage pulse should be as steep as
possible and the anode voltage should be prevented from becoming positive
at any time in the interval between two pulses.

e. The current pulse must be sensibly square and the ripple over the top por-
tion of the current pulse must be kept as small as possible to avoid unwanted
frequency modulation due to pushing effects. The spike on the top portion of
the pulse must be small to avoid excessive peak pulse current. The leading
edge of the pulse must be free from irregularities. The voltage pulse rise
time should not be too short, because moding and arcing may then occur.
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STORAGE, HANDLING AND MOUNTING

In storage sufficient distance should be maintained between the magnetrons to
prevent decrease of field strength of the magnetron magnet due to the inter-
action with adjacent magnets. A minimum distance of 15 cm (6 inches) should
be maintained between tubes. Magnetic materials should be kept away from the
magnet a distance of at least 5 cm (2 inches) to avoid sharp mechanical shocks
to the magnet. For this reason it is required to use non-magnetic tools during
installation.

The opening in the waveguide output flange shall be protected by a dust cover
until the tube is mounted into the equipment. Before putting the magnetron into
operation, the user should make sure that the output waveguide is entirely
clean and free from dust and moisture.

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.

DIAGRAMS

Average performance charts at a frequency of 8500, 9000 and 9600 MHz are
given on page 9 and 10 respectively. The magnetron is operated intoa match-
ed load. These charts show contours of magnetic field strength (indicated by
the number of magnetic shuntsS), peak output power and efficiency as functions
of peak anode voltage and peak anode current.

On page 10 the frequency pulling, compared with the frequency pulling at a
V.S.W.R. of 1.5 is shown as a function of the voltage standing wave ratio for
an average magnetron operating at 9000 MHz.

The lower part shows the output power, compared with the output power at a
V.S.W.R. =1, as a function of the voltage standing wave ratio for an average
magnetron operating at 9000 MHz.

Wo max = output power at phase adjusted for maximum power

Wo min = output power at phase adjusted for minimum power

8 October 1969
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2J)55

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9. 345 to 9. 405 GHz
Peak output power Wop 50 kW
Construction packaged

HEATING : indirect

Heater voltage Ve 6.3 v
Heater current I¢ 1.0 A
Peak heater starting current Ifop max. 5,0 A
Waiting time at t, ., above 0 °C T min, 2 min
Waiting time at ty,, between

0 °C and -55 °C Tiw min, 3  min

Immediately after the application of anode power the heater voltage mustbe reduced
in accordance with the heater derating chart on page 6.

LIMITING VALUES (Absolute max, rating system)

Pulse duration Timp max. 2.5 us
Duty factor (Wip < 150 kW) 6 max, 0.001
(Wi, > 150 kW) 6 max. 0,0007
Peak anod p i I min, 10 A
eak anode curren ap ——— 16 A
Mean input power Wi max. 180 w
Peak anode voltage Vap max. 16 kv
Rate of rise of anode voltage g¥a max. 160 kV /us 1y
Voltage standing wave ratio V.S.W.R. max. 1.5
Heater voltage (W; = 0) Vi min. 5.7 V
max. 6.9 V
Anode temperature at reference point tg max. 120 9
( see outline drawing)
Altitude h max. 3 km
10 000 ft
Pressurising ( input and output) p max. 313x103 Pa
3.2 atm.

1) see page 2.
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2155

COOLING

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

MECHANICAL DATA «

Net weight: 1.81 kg

Mounting position: any

Mounting and storage precautions

When mounting and handling the magnetron, care must be taken to prevent demagne -
tisation, It is necessary to keep all magnetic materials as far as possible, at least
50 mm from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 150 mm.
During shipment adequate separation between magnetrons is provided by the dimen-
sions of the inner pack of the storage carton, and it is recommended that
magnetrons not in use be kept in these packs.

NOTES

1) Defined as the steepest tangent to the leading edge of the voltage pulse above 80%
amplitude,

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

3) Measured with the magnetron operating into a V.S.W. R, of 1, 5variedthrough all
phases over a peak anode current range of 10 A to 14 A,

4) Measured with the magnetron operating into a V.S.W.R. of 1.5 at a peak anode
current of 12 A,

5) Measured under the conditions described in note 3). Pulses are defined as miss-
ing when the r.f. energy level is less than 70% ofthe normallevel in the frequen -
cy range 9. 345 to 9. 405 GHz. Missing pulses are expressed as a percentage of
the number of input pulses applied during a period of observation of three mi-
nutes after an initial operating period of not more than three minutes,

6) Design test only.
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MECHANICAL DATA (continued)

1161

‘I ¢1905
229
2,03

Dimensions in mm

28
max
-—T AP 60°tn!
31.63
24 E
max N
1 TdE banana pin jack 15 mm long
t \&‘“‘ and hole @ 4.1.2
|-30.|5- 1.98
6 holes @
37.29 483
bl I
4285
73.18 -
7287 reference plane B
1 /
69.72 .
136.53 ~max T 878
max
12.7 —| 278
L8] e —52.25 — 2
‘ 18
10.97 o
min
44.63
nax wz
L *
reference outlet via
plane A waveguide
WG15
rdercr‘mclc c
ek ‘C’indicates that the

% Temperature measuring point

adjacent jack is the
common cathode
connection
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2J55

TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage, running
Mean anode current

Duty factor

Pulse duration

Voltage standing wave ratio
Rate of rise of voltage pulse

Limits and characteristics

Peak anode voltage
Mean output power
Frequency (at t, = 80 °C)

R.F. bandwidth at 3 power

Pulling figure
Stability
Minor lobe level

Frequency temperature coefficient

(after warming)
Input capacitance

Heater current at V§ =6.3 V, W; =0

OPERATING CONDITIONS

Heater voltage
Pulse duration

Pulse repetition rate
Duty factor

Peak anode current

Rate of rise of anode voltage

Peak anode voltage
Mean output power
Peak output power

Notes see page 2

T
im
V. S.RN. R. max.

min.

v 11

a
Wy 36
f 9.345
B
Afp

6.0

Af
Aty
Cak
If 0.9
Vf 0
Timp 1.0

imp 1000
5 0.001
Ia 12
dVa/dT 150
Vap 12.:5
Wo 50
Wop 50

2.0 A%
10.8 mA
0. 0009
2.2 ps 3
1..05

150 kV/ps 1)

max.
13 kv
w
9.405 GHz
25 MHz 3)
Timp 4
15 MHz )
0.25 % 9
dB 3)
-0.25 MHz/°C 6
10 pF 6)
1.1 A
2.0V
2.25 us
400 p.P.Ss.
0.0009
12 A
150 kV/us
12.5 kv
45 W
50 kW
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2J55

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 js to be
operated under different conditions from those specified above, the manufacturer
should be consulted to verify that the life will not be affected. The magnetroniscon-
sidered to have reached the end of life when it fails to meet the following limits when
tested as indicated under "Test conditions and limits".

min. max.
Mean output power Wo 27 - w
Frequency f 9.345 9. 405 GHz
R.F. bandwidth at } power B - 5L MHz

Timp

Stability 0.5 %
CIRCUIT NOTES
a. The negative high-voltage pulse should be applied to the common cathode -heat -

er terminal.

If no load isolator is inserted between the magnetron and the transmission line,
the latter should be as short as possible to prevent long-line effects. Under no
circumstances should the magnetron be operated with a voltage standing wave
ratio of the load exceeding 1.5. A ratio kept near unity will benefit tubelife and
reliability.

The modulator must be so designed that, if arcing occurs, the energy per pul-
se delivered to the magnetron does not considerably exceed the normal energy
per pulse.

In order to prevent diode current from flowing during the interval between two
pulses and to minimize unwanted noise during the region of the voltage pulse
where the anode voltage has dropped below the value required to sustain oscil-
lation, the trailing edge of the voltage pulse should be as steep as possible and
the anode voltage should be prevented from becoming positive at any time inthe
interval between two pulses.

It is required to bypass the magnetron heater with a 1000 V rated capacitor of
minimum 4000 pF directly across the heater terminals.

October

1971 S



2J55

7262324
8.0
Vs
(V)
W Heater derating chart
60
N b N
™~ N
-
~ max.
~
< N
40 :
min§ N
< \k
N N
\
N AN
20
\
0
0 50 100 Ww; (W) 150

Heater voltage as a function of mean input power.
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MAINTENANCE TYPE 4)50

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency

QUICK REFERENCE DATA

Frequency, fixed within the band f 9345 to 9405 MHz
Peak output power Wop 225 kW
Construction packaged

HEATING: indirect

Heater starting voltage Vo = 13.76 V
Heater current at Vg = 13.75V I¢ = 3.5 A
Waiting time Tw = min. 4 min

COOLING : Forced air

The heater voltage must be reduced immediately after the application of high
voltage. Only when the average input power does not exceed 100 W the heater
voltage need not be reduced. Above 100 W input power the required heater volt-
age can be calculated from the following equation:

Vg = 14 - 0.0125 Wj (V¢ in volts, W; in watts).

The heater current must never exceed a peak value of 15 A at any time during
the initial energising schedule.

TYPICAL CHARACTERISTICS
Peak anode voltage Vap <23 kV
Pulling figure Afp <15 MHz
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4J50

MECHANICAL DATA Dimensions in mm
Net weight: 4800 g
63.5%03
e
y 7] ;
$ 2
3 N T B
S 3
A &
N
BE 3
B . A
= 1
715 |
max&88.1 |
46.5
| 372-376, |
2o
[} I [
‘ T IE
{3 3 g F— \ —
8 - Sl
‘Q @ 1 i_o;
5 ™~ % > ) O Rlen
B : 7%

Y

Wm"‘f

|

max38.2’
-

e max 196

Mounting position: any

Magnetron output: designed for coupling to the standard rectangular waveguide
RG-51/U. For drawing of this waveguide see front of this section.
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4150

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Heater starting voltage Vi, = max. 14 V

Rate of rise of voltage %— : ::{ lig Ex;ﬂ:
Pulse repetition rate fimp = min. 175 Hz
Voltage standing wave ratio V.S.W.R. = max. 1.5

Anode block temperature ta = max. 150 °C
Cathode terminal temperature £ = max. 165 ©C
Duty factor ) = max.0.001 max.0.002

Pulse duration 1) Timp=0.3tol.2: max. 6|0.3to1.2) max. 6 us
Peak anode current Iap = max.27. 5': max. 18| max.14. SI: max.9.5 A
Peak input power Wip = max. 635 : max.380 | max. 320 : max.190 kW
Average input power Wj = max. 635: max.380 | max. 635: max.380 W
OPERATING CHARACTERISTICS

Heater voltage Vi = 6.5 V2)
Peak anode voltage Vap = 20to 23 kV
Average anode current I = 27.5 mA
Pulse repetition rate fimp = 1000 Hz
Pulse duration Timp 1 us
Average output power W, 225 W
Peak output power Wop 225 kW
Bandwidth B < 3 MHz

1y Averaging time 1 sec. The total time of operation in any 100 us interval

should not exceed 6 us.

2) The heater voltage must be reduced from 13.75V to 6.5V immediately after

switching on the high voltage.

October 1969



4J)50

REMARK

If the magnetron has to operate at high power, it is necessary to pressurise
the waveguide with an absolute pressure of 2.5 kg/cm2 (35 Ibs/sq.in.) to pre-
vent arcing across the outside of the window.

Maximum absolute pressure 3.3 kg/cm?2 (47 lbs/sq.in.)

4 MAINTENANCE TYPE October 1969



4J52A

PULSED MAGNETRON

Air cooled packaged magnetron for pulsed service at a fixed frequency

QUICK REFERENCE DATA

Frequency, fixed within the band f 9345 to 9405 MHz

Peak output power Wo 80 kW

Construction P packaged

HEATING: indirect
Heater starting voltage Vg = 12.6 V +l(5)§’
- 0

Heater current at Vg = 12.6 V I¢ = 2.2+0.2 A
Waiting time Ty = min. 90 s

The heater current must never exceed a peak value of 10 A at any time during
the initial energising schedule.

The heater voltage should be reduced immediately after the application of the
anode power according to the formula underneath or to the broken line in the
figure underneath. The heater voltage should be adjusted to within 5 %. The
contours of the 5 % area are given by the full-drawn lines in the figure.

Vg = 11.6 - 0.017 Wi, where Wj = 6.1, . 15000

14
Vs
(V) 126
e T
™~ \:} Ve +5%
10 SRS
8 Vf_5°/° ™ \l\\\
S
6 TR
‘\‘S:\ |
4 :%\ﬁ:v
|
2 | | \
0 100 200 300 400 W; (W)
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4J52A

1) to 10) See page 3

MECHANICAL DATA

Net weight: 2.2 kg r——M‘?—>
64.04—64.54

T

|

©

2-284

LEgXAQ.Z ;
70.39—-70.89 25.2

min 47.6’;\_2)

max 150.8
46.5 )

3 (34343754

. |

Dimensions in mm
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C |13.52 —13.84
D 5.5
~ NI-
SN 3 J E[ 19
x| O ‘{S,r{ Pl gl F 120.96—21.28
o| x| & \r\
E g' 8 N,
| g
A nA
e
%)
v
&
2 »
6 —
= 2
e A g
el Ll
s _—Eag
IS ﬁJ o
B TS
> S é
G ™ £
D
E
- 2
. . I
Mounting position: any 13

October 1969



4J52A

Magnetron output

The output has been designed for coupling to the standard rectangular wave-
guide RG-51/U. For drawing of this waveguide see front of this section.

To fasten the magnetron output flange to the RG-51/U waveguide, a choke
flange type Z8300 33 (British designation) or type UG-52A/U should be inserted
between these parts. The choke flange should be modified by reaming the four
mounting holes with a drill of 4.5 mm. The choke flange can then be fastened
to the magnetron output flange by means of four size 8 - 32 bolts.

Phase of sink 0.26 to 0.40 7\g

Using a standard cold test technique, the phase of sink as measured from the
reference plane A in the outline drawing to the first minimum outside the tube
is within the limits 0.26 to 0.40 )\g, where Ag is the wavelength of the wave-
guide.

Cooling

At an input power of 225 W and an air flow of 440 1/min (15.5 c.f.m.) at sea
level the temperature rise of the anode block is 45 0C with respect to the tem-
perature of the cooling air.

1) Hermetic connections can be made to this surface.
2) Mounting flange.

3) The opening in the waveguide must be protected by a dust cover wlien the
magnetron is not in use.

4) Four holes .164 dia 32 NC-2B.

5) Point for anode block temperature measurement located near the output
section where the central fin meets the anode block.

0) Point for measurement of the temperature of the cathode terminal.

7) These two dimensions define the extremities of the cylindrical section given
by dimension C.

8) These two dimensions define the extremities of the cylindrical section given
by dimension A.

9) Four holes 7.02 to 7.26 mm.

10) Reference plane A.

October 1969 3



4)52A

LIMITING VALUES (Absolute limits)

Pulse duration Timp
Duty factor 6
Heater starting voltage Vfo
Peak heater starting current Ifsurge
Peak anode current Iap
Input power (= 6 x Iap x 15000) W
Rate of rise of voltage pulse 2)
at pulse duration of 0.4 us AAT\iv
A
at pulse duration of 1.0 us AT\rIV
A
at pulse duration of 4.5 us AT\r,V
Voltage standing wave ratio VSWR
Anode block temperature ty
Temperature of cathode terminal t
Storage temperature t

max. 5
max. 0.003
max. 14
max. 10
max. 16
max. 240
min. 120
max. 160
min. 100
max. 150
min. 70
max. 100
max, L.5
=55 to +150
-55to +175
-55to +85

us

%
Al
A
w

kV/us
kV/us

kV/us
kV/us

kV/us
kV/us

oc 3)
oc 3)
oc

Operation at pressures lower than 50 cm Hg may result in arcover with conse-

quent damage to the magnetron.

1) See section "Heating'" page 1.

2) See page 5.

3) For points of temperature measurement on anode block and cathode terminal

see notes 5) and 6) of the outline drawing.
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4J52A

OPERATING CHARACTERISTICS

Frequency & = 9375+ 30 -9375 + 30 MHz
Heater voltage Vg = by £y

Pulse duration Timp = 0.35t00.45 4to5 us

Duty factor 6 = 0.00065 0.001

Peak anode voltage Vap = 15 ¢ 1 15+ 1 kV

Rate of rise of voltage AATLi, = 140 85 kV/us 2)
Peak anode current Iap - 15 13 A
Average output power W, = 50 80 W

Peak output power Wo = 80 80 kW

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

1) See section "Heating" page 1.

A
2) The rate of rise of anode voltage ( A'}I 2) is defined by the steepest tangent
Iy

to the leading edge of the voltage pulse above 80% of the smooth peakvalue.
Any capacitance used in the viewing system shall not exceed 6 pF. For cal-
culation of the rate of rise of voltage the 100% value must be taken as 15 kV.
(The smooth peak value of a pulse is the maximum value of a smooth curve
through the average of the fluctuation over the top portion of the pulse as
shown by the dotted curve in the figure below.)

100% Z\'\/ -
80%——f——
i
|
v
— T

Vo

T
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OPERATING NOTES

PRESSURIZING

The mounting flange and the input and output assemblies permit applications at
which pressurizing of the magnetron is required. The pressure can be main-
tained at a value of max. 3.1 kg/cm2 (45 lbs/sq.in.)

LIFE

The magnetron life depends on the operating conditions and is expected to be
longer at shorter pulse lengths.

STARTING A NEW MAGNETRON

This magnetron is provided with a getter. Owing to this, ageing of a new mag-
netron or of a magnetron that has been idle or stored for a period of time, will
not be necessary in many cases. If, however, the magnetron is taken into
operation and some sparking and instability occur incidentally, it is recom-
mended to raise gradually the anode voltage and to operate the magnetron with
reduced input during 15 to 30 minutes. After this period sparking usually
ceases.

CIRCUIT NOTES

a. The negative high voltage pulse should be applied to the common cathode-
heater terminal. Otherwise, when applying the pulse to the other heater
terminal, the heater will carry the total anode current and may burn out.

o

If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long line effects.
Under no circumstances should the magnetron be operated with a voltage
standing wave ratio of the load exceeding 1.5. A ratio kept near unity will
benefit tube life and reliability.

c. The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse. Modulators of the pulse forming network discharge type
usually satisfy this requirement.

o

It is required to bypass the magnetron heater with a 1000 V rated capacitor
of minimum 4000 pF directly across the heater terminals.

e. The pulse current ripple, the maximum deviation from the smooth peak
current over the top portion of the pulse must be kept as small as possible
to avoid unwanted pushing effects. The current pulse must be sensibly
square to prevent frequency modulation and must be free from irregular-
ities on the leading edge of the pulse. The spike on the top portion of the
pulse must be small. Otherwise the peak pulse current will be large and
life of the magnetron will be impaired.

6 October 1969



4)52A

CIRCUIT NOTES (continued)

f. Many magnetrons carry a certain amount of diode current at voltages in the
order of 100 V. Consequently, the anode current of the magnetron contains
two components, namely one which builds up the R.F. field of the tube and
the other, i.e. the diode current, which contributes to the heating of the
anode only. To keep the diode current as low as possible, a short rise and
decay time of the voltage pulse is required. The cathode, moreover, should
be prevented from becoming negative again with respect to the anode during
the backswing of the voltage pulse. If the above mentioned provisions are
not made, the diode current can amount to ten percent or more of the total
average current and this could lead to a false conclusion with regard to the
actual peak anode current. Below a certain limit the diode current will not
impair the proper functioning of the magnetron.

STORAGE, HANDLING

In handling the magnetron, it should never be held by the cathode assembly.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum. In storage a mini-
mum distance of 15 cm (6") should be maintained between the packaged mag-
netrons to prevent the decrease of field strength of the magnetron magnet due
to the interaction with adjacent magnets. Magnetic materials should be kept
away from the magnet a distance of at least 5 cm (2") to avoid sharp mecha-
nical shocks to the magnet. For this reason it is required to use non-magnetic
tools during installation.

The opening in the waveguide output flange shall be protected by a dust cover
when the magnetron is not in use. Care should be taken, moreover, to prevent
any foreign matter or corrosive substances from entering the cathode terminal.

October 1969 7
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PULSED MAGNETRON

Air-cooled unpackaged tunable magnetron for pulsed service.

QUICK REFERENCE DATA

Frequency, tunable within the band f 1220 to 1350 MHz
Peak output power Wop 450 kW
Construction unpackaged

HEATING: indirect

. - +10 %
Heater starting voltage Vio = 23.5 V _ 59
(4
Heater current at Vf = 23.5V If = 2.2 A
Cathode heating time Ty = min. 3 min

For M.T.I. application it is advised to feed the heater with D.C. voltage.
Immediately after the high voltage has been applied the heater voltage must be

reduced in accordance with the formula: V¢ = 23.5 (1 - 114—210) v,

where I, is the mean anode current in mA.

This formula is only valid for the magnetron when used with a magnetic field
strength of 1400 oerstedt.

TYPICAL CHARACTERISTICS

Frequency 1220 to 1350 MHz

f
Pulling figure Afp < 5 MHz

Peak anode voltage at I = 46 A

and magnetic field strength = 1400 gauss 26.5to 31.5 kV

p

Temperature coefficient < 0.03 MHz per °C

BlE &
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5126

MECHANICAL DATA Dimensions in mm
Mounting position: any ]

Magnet type 55302
Net weight : 9000 g (see page 5)

The magnetron output has been designed for coupling to a standard coaxial trans-
mission line with an outer diameter of 1 5/8".

COOLING

An adequate air flow should be di-
rected along the cooling fins on the
magnetron in order tokeep the anode
temperature preferably below 100°C

87.63—90.42
=
PRESSURE é 74.0714.58
To prevent electrical breakdown of Ny =
the coaxial transmission line which | A % 76) %i
can result in permanent damage to ~ ' 33
the magnetron, itis essential topres- T| max E E
surize this line for peak output powers \‘,:' | é
greater than 400 kW. (max. 3.2 atm)
31-3.25 M

SN

S N

For footnotes see page 5.
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MECHANICAL DATA (continued) . Dimensions in mm

9.525:+0055¢2)
£ik’) _

913 FgIQZ
137.35—140.45

198.5—207.9

max 233.3

¥ |
L
max 317.5

$6.35+005%)

max 85.7
max 50.8 max 4.2
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RECOMMENDED COUPLING Q Dimensions in mm
o
~ YO
3 £
_ 5999-60.25
0
)
Irs)
T
o
D
[fe}
8f | of
o
P > o I . - — E 0
5 &8
oy Sy,
<
o
|
o
P
o @:-15.87
~2.29 R
2.29
57515776,

The dimensioned cylindrical surfaces shall be concentric within 0.076 mm

The connector should be constructed torequire a force of between 2.7 and 5.5kg
to engage with the tube. Connectors constructed of 0.015" thick half hard beryl-
lium copper strip (A.S.T.M. B-120 3H), having 12 segments separated by 1/32"
sawcuts, have been found to meet this requirement.
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5J26

MAGNET

The magnet's north-seeking pole should be located near the side of the magnetron
which is provided with the tuning mechanism.

It is recommended to use circular pole tips for the magnet, with dimensions (in
mm) as shown. .

01.6%0.1

925%07

A typical value for the magnetic field between the pole tipsis 1400 oerstedt. The
tube should be located between the pole tips such that these are concentric with
the axis of the tube. A small deviation from this position may result in lower
output power.

1) The common cathode heater terminal is located at the side of the magnetron
which is provided with the tuning mechanism. It is, moreover, indicated by
the inscription C on the glass boot which protects the heater lead-outs.

2) The round hole is concentric with the square hole within 0.076 mm.

3) Jack holes 4.3 + 0.13 mm, deep min. 15 mm, not including the tapered sec-
tion.

4) The opening in the support tubing should be protected by a dust cover when
the magnetron is not in use.

5) Thread specification: 2.312"-16NS-5 full threads min.

Max. major diameter 58.75 mm Min. major diameter 58.37 mm
Max. pitch diameter 57.69 mm Min. pitch diameter 57.48 mm
Min. minor diameter 56.78 mm

6) Output coaxial lead
7) Matched arrows on tuning gears indicate approximate midband frequencies.

8) This gear rotates clockwise whenincreasing frequency. The maximum torque
to be applied to the driving gearwheel for tuning the magnetron does not ex-
ceed 9.2 cm kg (8 inch pounds). A mechanical stop is placed at either end of
the tuning range to prevent damage to the tuning mechanism. Adjustment of
the tuning mechanism beyond the stated frequency limits must not be at-
tempted.

9) Depth of inside of outer conductor.

10) Depth of inner conductor.
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5J26

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Heater starting voltage Vig = max. 26V
Peak heater surge current I¢ surgep - mMax. 4 A
Peak anode voltage Vap = max. 34 kV
Peak anode current Iap = max. 55 A
Duty factor ) = max. 0.0025
Pulse repetition rate fimp = max. 1000 Hz
Pulse duration Timp = lto6 us
Voltage rise time

at Tymp = 1 us Ty = min. 0.3 wus

at Timp = 4 us Trv = min. 0.5 wus
Peak input power Wip = max. 1725 kW
Average input power W = max. 1725 W
Voltage standing wave ratio VSWR = max. 1.5
Anode temperature ta = . max. 125 °C

OPERATING CHARACTERISTICS

Frequency f = 1220 to 1350 MHz
Pulse duration Timp b 1 us
Pulse repetition rate fimp = 1000 Hz
Duty factor ) = 0.001
Heater voltage Ve = 15:9: . 'V
Magnetic field strength H & 1400 Oe
Peak anode voltage Vap = 28 kV
Peak anode current Iap = 46 A
Average output power Wo = 450 W
Peak output power Wop = 450 kW
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5)26

OPERATING NOTES

a.

In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

. The transmission line should be as short as possible to prevent long line

effects, especially when the line is not matched. Under no circumstances
should the magnetron be operated with a V.S.W.R. of the load exceeding 1.5.
A ratio kept near unity will benefit tube life and reliability.

. The modulator must be so designed that, if arcing occurs, the energy per

pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse. Modulators of the pulse forming network discharge type
usually satisfy this requirement.

. It is required to bypass the magnetron heater with a 1000 V rated capacitor

of min. 4000 pF directly across the heater terminals.

. The unwanted noise that may occur when the anode pulse voltage drops below

the value required for oscillation can be minimized by making the trailing
edge of the voltage pulse as steep as possible and by removing residual neg-
ative and positive anode voltage immediately after the pulse.

PULSE CHARACTERISTICS

The current pulse must be substantially square and the ripple over the top por-
tion of the current pulse must be kept as small as possible to avoid unwanted
frequency modulation due to pushing effects. The spike on the top portion of the
pulse must be small to avoid excessive peak pulse current. The leading edge of
the pulse must be free from irregularities.

STARTING A NEW MAGNETRON

When g new magnetron, or a magnetron that has been idle or stored for a period
of time, is taken into operation, some sparking and instability may occur. In
that case it is recommended to start the magnetron in the following way:

1.

Tune the magnetron to the higher frequency limit. Clockwise rotation of the
driving gearwheel of the tuning mechanism results in higher magnetron fre-
quency.

. Apply heater voltage (23.5 V).

. After a warming up time of three minutes at full heater voltage, raise anode

voltage gradually (preferably at the shortest pulse duration) until one half of
normal operating power is obtained. The heater voltage must be reduced in
accordance with the heater voltage cutback schedule.
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5J26

STARTING A NEW MAGNETRON(continued)

4. As soon as the magnetron operates stably, gradually raise the anode current
until the normal operating conditions are reached. If sparking occurs stop
raising anode current until the magnetron operates stably again. Care should
be taken that the maximum ratings are not exceeded.

5. When stable operation at this frequency is reached, the magnetron should be
gradually tuned to the lower frequency limit (1220 MHz). Operation at this
frequency must be continued until the magnetron operates stably.

After this running-in schedule the magnetron can be put into use at the normal
operating conditions.

DIAGRAM

Page 9 shows the tuning characteristics of an average magnetron 5J26. The num-
ber of (clockwise) turns of the driving gear is given as a function of the frequen-
cy. Moreover, the variation of the peak anode voltage and the average output
power over the tuning range of the magnetron can be read off.
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MAINTENANCE TYPE 725A

PULSED MAGNETRON

Air-cooled unpackaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9345 to 9405 MHz
Peak output power Wop 50 kW
Construction unpackaged

HEATING: indirect

Heater starting voltage Vi, = 6.3- ¥V
Heater current at Vg = 6.3 V Ie = 1 A
Waiting time Tw = min. 2 min

For average input powers greater than 145 W the heater voltage should be
switched off immediately after applying high voltage, except when the magne-
tron operates at a pulse repetition rate of 500 Hz or less. In that case the
heater voltage should never be reduced below 1.5 V.

For input powers less than 145 W the heater voltage must be reduced in ac-

cordance with the formula W
= - marhe ¢ i
Vg 6.3|/ 1 145 (Wj in watts).

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever

Heater starting voltage Vi, = max. 6.9 V
Peak anode voltage Vap =  max. 16 kV
Peak anode current Iap =  max. 16 A
Average anode input power W; =  max. 180 W
Peak anode input power Wip =  max. 230 kW
Duty factor 6 =  max. 0.0012

Pulse duration Timp =  max. 2.5 us
Voltage standing wave ratio VSWR = max. 1.5

Anode temperature ta =  max. 100 °cl)

1y For short periods ty = max. 150 °C
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725A

OPERATING CHARACTERISTICS

Magnetic field strength H = 5400 G
Heater starting voltage Vi, = 6.3 Vvl
Peak anode current Iap = 12 - A
Peak anode voltage Vap = 12 kv
Pulse repetition rate fimp = 1000 Hz
Pulse duration Timp 1 us
Average output power W, = 50 W
Peak output power WOp = 50 kW
Bandwidth B < 3 MHz

MECHANICAL DATA

Dimensions in mm

Net weight: 650 g

R

Magnet : type C1050

(o))

|

AMTH,

12.

44.4 | |max 36

" 619
max99 1max38

Mounting position: any

Magnetron output. Designed for coupling to standard rectangular waveguide
RG-51/U. For drawing of this waveguide see front of this section.

1) See section "Heating"
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5586

PULSED MAGNETRON

Forced air-cooled unpackaged tunable magnetron for pulsed service.

QUICK REFERENCE DATA

Peak output power
Construction

Frequency, tunable within the band f

%p

2700 to 2900 MHz
800 kw
unpackaged

The magnetron is used with a 15/8" coaxial output transmission line and
an external magnet having an air gap of 1.8" and a magnetic field strength
of 216 A/mm (2700 Oe).

HEATING: indirect

Heater starting voltage Vg

(0]

Heater current at Vf =16.0V L¢

Waiting time Tiw

1}

16.0 V +10%
2.8t03.4 A

min. 2 min

During high voltage operation the heater voltage must be reduced according to
the following schedule:

wia (W) Vi (V)
< 400 16 This schedule is valid only for repetition
400 to 600 15 rates of 300 or more pulses per second
600 to 800 13
800 to 1000 10.5
1000 to 1200 8
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MECHANICAL DATA Dimensions in mm

Net weight 2.3 k;
- et weig g

. 61.01

; | 53.97+0.26
Fig. 8 2026 2L-16NF=2
== .08 | :
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+
e R=040
Lol &5 - =¥
Gqu‘ N
|
§I3§‘§| 38 v
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1
| 6]
£0.51°"

36.58+0.51
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|
] |
| max44.20
-
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L2175

457240127

Fig.D

See also page 4
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5586

MECHANICAL DATA (continued) Dimensions in mm
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5586

MECHANICAL DATA (continued)

Mounting position: any
The tube may be supported by the mounting plate or by the guard pipe.

The .output of the tube can be maintained at a pressure of 2.8 to 3.1 kg/cm2
(40 to 45 lbs/sq.in.). The input flange can also be pressurized.

The tuning mechanism will provide the full range of tuning with 110 complete
revolutions of the tuning spindle.

From page 2.

Fig.B : Test coupling, not furnished with the tube
Fig.C : Optional location of the tuning spindle
Fig.D and E : Magnetic field calibrators

Fig.D : Magnet with distortion pole piece

Fig.E : Magnet with single conventional pole piece

A = cold rolled steel insert

a) = 10-32 flat head brass screw
b) = 10-32 flat head steel screw
c) = 5/16 hole countersunk

For the calibration procedure of the magnetic field please communicate with
the manufacturer.

1) Reference plane A
2) Reference plane B
3) Reference plane C
4) This annular area is flat within 0.4 mm. A thickness gauge 3.175 mm wide
will not enter more than 6.35 mm.
5) The periphery of the anode lies within a 54.87 mm diameter circle located
as specified for the non tunable side of the anode.
6) Applies to the location of the centre line of the guard pipe only.
7) The centre line of max. diameter is concentric with the centre line of the
guard pipe to within 1.02 mm.
8) Applies to the inner conductor insert only. The centre line of the inner
conductor insert is concentric with the centre line of the guard pipe towith-
in 0.64 mm.
9) Applies to the straight portion of the inner conductor wall.
10) The centres of the jack holes are within a radius of 2.54 mm of the location
specified, but are spaced 20.24 + 0.39 mm with respect to each other.
11) Hex locking head banana pin jack 15 mm long hole, 4.29 + 0.13 mm diam-
eter. The common heater-cathode connection is marked with the letter C.
12) Protective guard for shipping purposes.
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LIMITING VALUES (Absolute limits)

Peak anode current I ap = max. 70
Peak anode voltage Vap = max. 30
Average anode input power wia = max. 1200
Peak anode input power Wi dp = max. 2000
Duty factor ) = max. 0.001
Pulse duration Timp = max. 2.5
Heater starting voltage Vfo = max. 17.6
Anode temperature ty = max. 100
OPERATING CHARACTERISTICS

Frequency f = 2.7t0 2.9
Peak anode current Iap = 70
Average anode current I, = 35
Peak anode voltage Vap = 27 to 30
Pulse duration Timn = 1
Duty factor 6 = 0.0005
Magnetic field strength * H = 2700
Average output power W, = 400
Peak output power WOp = 800
Bandwidth B 2.5
Pulling figure Af, 15

kV

kW

us

e

GHz

mA
kV

us

G

w
kW
MHz
MHz

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.
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MAINTENANCE TYPE 6972

PULSED MAGNETRON

Forced air cooled packaged magnetron designed for very stable short pulse op-
eration at pulse durations of 0.1 to 1 us.

QUICK REFERENCE DATA

Frequency, fixed within the band f 9345 to 9405 MHz
Peak output power Wop 80 kW
Construction packaged

HEATING: indirect

Heater starting voltage Vi, = 10 -_i-(l) 5 A%
Heater current at V¢ = 10 V I = 3.254£0.35 A
Heater resistance in cold condition Reg, = 0.40 @
Waiting time Ty = min. 3 min

The heater current must never exceed a peak value of 11.5A at any time during
the initial energizing schedule.

For W; > 50 W it is necessary to reduce the heater voltage immediately after
applying high voltage in accordance with the formula

V¢ =10.7 - 0.0143 Wi,
where wia= 6 x Iap x 15000. See also lower fig. page 8.

TYPICAL CHARACTERISTICS

Anode to cathode capacitance Cak < 12 pF

Pulling figure at VSWR = 1.5 Afp = 10 < 15 MHz
Pushing figure (see upper fig. page 8) ﬁ = . 0.5 MHz/A
p
Negative temperature coefficient - %f; = 0.17 <0.25 MHz/°C
Peak anode current in stable range Iap = 10to 18 A
Distance of voltage standing wave minimum
from reference plane A toward load
(see lower fig. page 7) d = 7.5+£3 mm
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6972

MECHANICAL DATA Dimensions in mm
P max6873 Net weight 2.1 kg
64.04-64.54
| min47
S T o
/// \\\ N %
(=]
3 : b 8
\ / g %
AN /,/ g
5) e
2] AT
150.7
<__+_L-*, B
42*05 H}
BIES| g |
5 | |[[maxB| ‘
o |

b‘

>l

max 81
max 72.2

e~

35.9-371

max 80

min 4
min 7
243-257
9.6-10.2
80-6.4
max 11
11.7-12.2

7209835

O

48-52
DInLIESIRIETES

For notes see page 3.
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6972

MECHANICAL DATA (continued)
Mounting position: arbitrary

ACCESSORIES

Cathode connector with built-in capacitor 55308

COOLING

See page 9. Under normal conditions no additional cooling is required for the
input terminals.

LIMITING VALUES

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration Timp = max. 5.5 us
Duty factor 6 = max. 0.002
Heater starting voltage Vfo = max. 11 Vv
Peak heater starting current Ifsurge p = max. 11.5 A
Peak anode current Iap = max. 18 A
Anode input power Wi, = max. 400 W
Rate of rise of anode voltage 0)
at Tymp = 0.1 us 2¥iv = max. 150 kV/us
at Timp = 1 to Sus §-¥i—v = max. 80 kV/us
Voltage standing wave ratio VSWR = max. L.5
Anode block temperature ty = max. 175 °C7)
Seal temperature tg = max. 150 °C

Page 2

1) Reference plane 1

2) Reference plane 2

3) Reference plane 3

4) Reference plane A (See also lower fig. page 7)

5) Hermetic connections can be made to this surface

6) See definitions page 6

7) To be measured on the anode block between the centre cooling fin and the
adjacent fin.
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6972

OPERATING CHARACTERISTICS

Frequency f = 9375430 9375+ 30 MHz
Heater voltage Vs e 10 7.5 1) v

Pulse duration Timp =0.1 (+£20%) 1to 5 (10%) usec

Duty factor ) = 0.0002 0.001

Peak anode voltage Vap E 15+1 15+1 kV

Rate of rise of anode voltage i—a}r/; = 140 70 kV/us 2)
Peak anode current Iap = 15 15 A

Average output power Wo = 16 80 W

Peak output power Wop = 80 80 kw

The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those indicated.

MOUNTING

To fasten the magnetron output flange to the RG-52/U waveguide, a choke flange
type I.S. 2830051 (British designation) or type UG-40/U should be inserted be-
tween these parts. This choke flange should be modified to fit the magnetron
output flange. This is accomplished by reaming the four mounting holes in the
above choke flange with a drill of 4.5 mm. The choke flange can then be fast-
ened to the magnetron output flange by means of four 8-32 NC bolts.

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.

It is required to use non-magnetic tools during installation.

The opening in the output flange should be kept closed by the dust cover until
the tube is mounted into the equipment.

Before putting the magnetron into operation, the user should make sure that the
output waveguide is entirely clean and free from dust and moisture

1) See lower fig. page 8
2) See definitions page 6
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6972

PRESSURE

The magnetron need not be pressurized when operating at atmospheric pres-
sure.

Operation at pressures lower than 60 cm of Hg may result in arcover with con-
sequent damage to the tube.

The mounting flange and also the waveguide output flange are made so that the
magnetron can be used in applications requiring a pressure seal. They can be
maintained at a pressure up to 3.1 kg/cm2 (45 lbs/sq. in.).

LIFE

Magnetron life depends on the operating conditions and is expected to be longer
at shorter pulse lengths.

STARTING A NEW MAGNETRON

The magnetron is provided with a getter. Owing to this ageing of a new mag-
netron that has been idle or stored for a period of time, will not be necessary
in many cases. If, however, the magnetron is taken into operation and some
sparking and instability occur incidentally it is recommended to raise gradual-
ly the anode voltage-starting at low values- and to operate the magnetron with
reduced input during 15to 30 minutes. After this period sparking usually ceases.

CIRCUIT NOTES

a. The negative high voltage pulse should be applied to the common cathode-
heater terminal.

b. If no load isolator is inserted between the magnetron and the transmission
line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a voltage
standing wave ratio of the load exceeding 1.5. A ratio kept near unity will
benefit tube life and reliability.

c. The modulator must be so designed that, if arcing occurs, the energy per
pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse.

d. In order to prevent diode current from flowing during the interval between
two pulses and to minimize unwanted noise during the region of the voltage
pulse where the anode voltage has dropped below the value required to sus-
tain oscillation, the trailing edge of the voltage pulse should be as steep as
possible and the anode voltage should be prevented from becoming positive
at any time in the interval between two pulses.

e. It is required to bypass the magnetron heater with a 1000 V rated capacitor
of minimum 3500 pF across the heater terminals. The heater-cathode con-
nector 55308 is recommended.

LELRRLE]
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PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (100%) of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown below

i Timp

g

The rate of rise of anode voltage (Av—)is defined by the steepest tangent to the
g ATy 2 ng

v
leading edge of the voltage pulse above 80%of the smooth peak value. Any capa-
citance used in a viewing system shall not cxceed 6 pF. For calculation of the
rate of rise of anode voltage the 100% value must be taken as 15 kV.

The pulse duration (Timp)is defined as the time interval between the two points
on the current pulse at which the current is 50% of the smooth peak current.

The current pulse must be sensibly square and the ripple over the top portion
of the current pulse must be as small as possible to avoid unwanted frequency
modulation due to pushing effects.

The spike on the top portion of the pulse must be small to avoid excessive peak
pulse current. The leading edge of the pulse must be free from irregularities.

STORAGE, HANDLING

In handling the magnetron, it should never be held by the cathode assembly.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum.

In storage a minimum distance of 15cm (6 inches) should be maintained between
the packaged magnetrons to prevent decrease of field strength of the mag-
netron magnet due to the interaction with adjacent magnets. If the magnetrons
are stored in their original wooden box, no special precautions need be taken
with regard to the proper distance between magnets.

Magnetic materials should be kept away from the magnet a distance of at least
5 cm (2 inches) to avoid mechanical shocks to the magnet.

6 MAINTENANCE TYPE October 1969
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7028

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency

QUICK REFERENCE DATA

Frequency, fixed within the band i 9345 to 9475 MHz
Peak output power Wo 3 kW
Construction p packaged
HEATING: indirect
Heater voltage Vi = 6.3 V5%
Heater current at V§ = 6.3V Ifr = 0.5 A
Waiting time at tymp > 0 °C Ty = min. 2 min
at tymp < 0 °C Ty = min. 3 min
TYPICAL CHARACTERISTICS
Frequency, fixed within the range f = 9345 to 9475 MHz
Negative temperature coefficient - % < 0.25 MHz/°C
Pulling figure at VSWR = 1.5 Afp < 18 MHz
! ! Af
Pushing figure — 2.5 MHz/A
Alg
Distance of voltage standing wave minimum
from face of mounting plate into magnetron d = 0 to 6 mm
Peak anode voltage at Iap =3A Vap = 3.2to 3.8 kV
Input capacitance Cak < 9 pF

COOLING: radiation and convection

MAGNETRON OUTPUT

The output system has been designed for coupling to the standard rectangular
waveguide RG-52/U (EIA designation WR90) with outside dimensions 3" x 1.
To fasten the magnetron base plate to the RG-52/U waveguide the bolted flange
choke coupling joint-services type 5985-99-0830051 should be used.
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MECHANICAL DATA
Net weight: 1.02 kg

£

200+15

Dimensions in mm
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Mounting position: any

1) Holes for locating pins, depth 4 mm
2) Point for temperature measurement
3) The anode is terminated at the base plate
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LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration Timp = 0.02to 1 us
Duty factor 5 = max. 0.001

Peak anode current Iap = 2.5t03.5 A
Average input power Wia = max. 13 W
Rate of rise of anode voltage %\{L = max. 60 kV/us

Iy

Voltage standing wave ratio VSWR = max. 1.5
Temperature of anode block ty = max. 120 °cl)

OPERATING CHARACTERISTICS

Heater voltage Vs = 6.3 V
Pulse duration Timp = 0.1 wus
Duty factor 6 = 0.0002

Pulse repetition rate fimp = 2000 Hz
Peak anode voltage Vap = 3.4 kv
Rate' of rise of anode voltage 2¥iv = 30 kV/us
Average anode current Ia = 600 uA
Peak anode current Iap = 3 A
Average input power Wi, = 2

Peak input power Wi, P = 10 kW
Average output power W, = 0.6 W
Peak output power Wop = 3 kW
Pulling figure at VSWR = 1.5 Afp = 15 MHz

l) For point of measurement see note 2) page 2.
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7028

END OF LIFE PERFORMANCE

Peak output power at Iap =3A Wo

2 kW

Frequency within the range f = 9345 to 9475 MHz
Peak anode voltage at Iap =3A Vap = 3.2to 3.8 kV
4 October 1969
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7093

PULSED MAGNETRON

Air-cooled packaged magnetron for pulsed service at a fixed frequency, espe-
cially suited for use in high definition short range radar systems.

QUICK REFERENCE DATA

Frequency, fixed within the band f 34 512 to 35208 MHz

Peak output power Wo 40 kW

c : P

onstruction packaged
HEATING: indirect; dispenser type cathode
o7

Heater starting voltage Vi, = 5 +_l_(;gf
Heater current at Vf = 5V If = 3.9+0.7
Heater resistance in cold condition Rfo = 0.16
Waiting time Ty = min. 3 min

The heater current must never exceed a peak value of 8 A during the initial

energizing schedule.

At an anode input power of more than 21 W the heater voltage must be reduced
immediately after the application of the anode power according to the graph on

page 8.

TYPICAL CHARACTERISTICS
Peak anode current in the stable range

Peak anode voltage at Iap =12.5A

Negative temperature coefficient -

Pulling figure at VSWR = 1.5
Pushing figure
Distance of the voltage standing wave minimum

outside the tube from reference plane A

Input capacitance

fisy
Va
Af
At
Atp
Af

AT,

P

Cak

1

1

0

6to 16

1.5t013.5

.25t0 0.4
2.6to0 4.4
6

A
kV

MHz/°C
MHz
MHz/A
rg 1)

mm

pF

1) Measured with a standard cold test technique at the frequency of the oscil-
lating magnetron operating into a matched load.

For reference plane A see page 2
Agis the wavelength of the waveguide
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7093

MECHANICAL DATA Dimensions n mm
v max108.2 Jlemax425, Net weight 1.9 kg
max87.3 i,
64.04-64.54 1" o |q
32.05-32.25 TN G
= (8w Reference plane 3
7)) o 7\ B §i\f§
______ AN/ S WA\ Y
i ki Reference plane A

70.39-70.69

~Reference plane 2

|
max 53 1
max 23 I
%mg{z | 1 Reference plane 1
A
max 23
oy L 148152
2 & - = I
ol x 0 ’{ ‘
g 8|9 g i ‘
ES : :
oF
S =L b r
el S e I 2]
=7 %
| ‘
g i ©
3 ) S
3 2 s ’l 5 8
| £V b, Q%F
== ' = A d
205-52251 | R=t4-1 T A1 ||
min79.5 min17.5 7l e S
M6 oD,
—>
B\ :
© O | A 475-445
| B159-67
O C I35
| D [%B7-171
i E | max205

S

Mounting position: arbitrary

ACCESSORIES Cathode connector 55356 (See figure page 3)

l)2)3) See page 3
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7093

MECHANICAL DATA (continued) Dimensions in mm

9

& 42"

] ]
U;I o|ld =
M3
W2
Ef_?_—'q---‘ e
3 ( I =
= .
o 9 32 5| L m®2

Cathode connector 55356

MAGNETRON OUTPUT

The magnetron output has been designed for coupling to the waveguide RG-96/U.
To fasten the magnetron output to this waveguide, the coupling system Z830016
(American reference drawing number AS-2092) should be inserted between these
parts. To facilitate this coupling the components Z830017 and Z830019 have
been fixed permanently to the magnetron.

COOLING

Under normal operating conditions cooling by a low velocity air flow is suffi-
cient. If the anode temperature is kept below 150 °C no additional cooling of the
input terminals will be required.

Page 2

1) Inscription of serial number

2) The axis of the common cathode-heater terminal is within a radius of 1.5
mm from the centre of the mounting plate. The eccentricity of the axis of
the inner cylinder of the heater terminal with respect to the axis of the inner
cylinder of the common cathode-heater terminal is max. 0.125 mm.

3) Centre of waveguide.
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LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration Timp = max. 0.4 pus
Duty factor 6 = max. 0.0003

Heater starting voltage Vi = max. 5.5 V
Peak anode current Iap = max. 16 A
Average anode input power W-la = max. 60 W

Rate of rise of anode voltage

at Tymp = 0.1 0r 0.3 us ﬁiv = 200to 300 kv/us 1)
Voltage standing wave ratio VSWR = max. 1:5
Anode block temperature ta = max. 150 ©°c2)
Seal temperature tg = max. 150 °c
OPERATING CHARACTERISTICS
Heater voltage Vi3 = 4.0%) 4.0%) 5.0 V
Pulse duration Timp= 0.3 0.1 0.02 us
Duty factor 6 = 0.0002 0.0002 0.0001
Peak anode voltage Vap =11.,5<13.5 11.5-13.5 11.5-13.5 KV
Rate of rise of voltage A¥a - 250 250 600 kV/us

ATy

Average anode current Iy = 2.5 2.5 1.55 mA 9)
Peak anode current Iap = 12.5 12.5 15.5 A
Average output power Wy = 8 8 3 W
Peak output power Wop = 40 40 30 kW

1) See pulse definitions page 6.

2) To be measuredon the anode block between the second and the third cooling
fin.

3) Tolerances of the heater voltage are +10% and -5% of the indicated values.

4) The heater voltage must be reduced from 5V to the indicated value imme-
diately after the application of the anode power.

5) Diode current suppressed by a suppressor voltage of about + 300 V on the
cathode with respect to the anode

4 October 1969



7093

MOUNTING

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.

It is required to use non-magnetic tools during installation.

The opening in the output flange should be kept closed by the dust cover until
the tube is mounted into the equipment.

Before putting the magnetron into operation, the user should make sure that the
output waveguide is entirely clean and free from dust and moisture.

PRESSURE

The magnetron need not be pressurized when operating at atmospheric pres-
sure.

Operation at pressures lower than45cm of Hg may result in arcover with con-
sequent damage to the tube.

The mounting flange and also the waveguide output flange are made so that the
magnetron can be used in applications requiring a pressure seal. They can be
maintained at a pressure up to 3.1 kg/cm2 (45 lbs/sq. in. ).

LIFE

Magnetron life depends on the operating conditionsand is expected to be longer
at shorter pulse lengths.

STARTING A NEW MAGNETRON

The magnetron is provided with a getter. Owing to this ageing of a new mag-
netron or of a magnetron that has been idle or stored for a period of time, will
not be necessary in many cases. If, however, the magnetron is taken into op-
eration and some sparking and instability occur incidentally it is recommended
to raise gradually the anode voltage - starting at low values - and to operate
the magnetron with reduced input during 15 to 30 minutes. After this period
sparking usually ceases.

October 1969 5
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CIRCUIT NOTES

a.

The negative high voltage pulse should be applied to the common cathode-
heater terminal.

. If no load isolator is inserted between the magnetron and the transmission

line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a voltage
standing wave ratio of the load exceeding 1.5. A ratio kept near unity will
benefit tube life and reliability.

. The modulator must be so designed that, if arcing occurs, the energy per

pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse.

. In order to prevent diode current from flowing during the intervalbetween

two pulses and to minimize unwanted noise during the region of the voltage
pulse where the anode voltage has dropped below the value required to sus-
tain oscillation, the trailing edge of the voltage pulse should be as steep as
possible and the anode voltage should be prevented from becoming positive
at any time in the interval between two pulses.

. It is required to bypass the magnetron heater with a 1000 V rated capacitor

of minimum 4000 pF directly across the heater terminals.

PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (100%)of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown below

Vo

!

Io

T

Iop

= Timp —»T

AV . .
The rate of rise of anode voltage (ZT_) is defined by the steepest tangent to
rv

the leading edge of the voltage pulse above 80% of the smooth peak value. Any
capacitance used in a removable viewing system shall not exceed 6 pF. For
calculation of the rate of rise of anode voltage the smooth peak value must be
taken as 12.5 kV.
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PULSE CHARACTERISTICS AND DEFINITIONS (continued)

The pulse duration (Timp)is defined as the time interval between the two points
on the current pulse at which the current is 50% of the smooth peak current.

The current pulse must be sensibly square and the ripple over the top portion
of the current pulse must be as small as possible to avoid unwanted frequency
modulation due to pushing effects.

The spike on the top portion of the pulse must be small to avoid excessive peak
pulse current. The leading edge of the pulse must be free from irregularities.

STORAGE, HANDLING

In handling the magnetron, it should never be held by the cathode assembly.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum.

In storage a minimum distance of 15cm (6 inches) should be maintained between
the packaged magnetrons to prevent the decrease of field strength of the mag-
netron magnet due to the interaction with adjacent magnets. If the magnetrons
are stored in their original wooden box, no special precautions need be taken
with regard to the proper distance between magnets.

Magnetic materials should be kept away from the magnet a distance of at least
5 cm (2 inches) to avoid mechanical shocks to the magnet.

October 1969 7
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MAINTENANCE TYPE

55029 to
55032

PULSED MAGNETRON

Forced air-cooled packaged magnetrons intended for service aspulsedoscillator
at a fixed frequency. Theyhave beendesigned for operation at pulse durations of

1 us down to 0.1 us.

QUICK REFERENCE DATA
o Prequency Peak output power (kW)
yP band (MHz) Timp = 0.1 us Timp = 1 us
55029 9405-9505
55030 9345-9405
55031/02 9260-9345
250 k
55031/01 9168-9260 Wop 20 K w°p W
55032/02 9085-9168
55032/01 9003-9085
Construction packaged
HEATING: indirect
Heater starting voltage Vi 13.75 V +19 %
-59
Heater current at V§ = 13.75 V If 3.0to3.75 A
Heater surge cnrrent Ifsurgep = max. 15 A
Cold heater resistance Rf, 0.35 @
Heating time before application
of high tension (Vf = 13.75 V) T min. 4 min

It is necessary to reduce the heater voltage immediately after applying the
high voltage. The reduced heater voltage is given under "Operating character-

istics'" and on page 7

TYPICAL CHARACTERISTICS

Peak anode voltage Vap =
Pulling figure at V.S.W.R. = 1.5 Afp =13
Pushing figure et <
Aly
P
Negative temperature coefficient ~ At <
Anode to cathode capacitance Cak =

20 to 23
< 17.5

0.25

0.25

14

kV
MHz

MHz per A
MHz per o¢

pF
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55029 to
55032

LIMITING VALUES (Absolute limits)

Each limiting value should be regarded independently of other values, so that
under no circumstances it is permitted to exceed a limiting value whichsoever.

Pulse duration Timp = max. 1 us
Duty factor 8 = max. 0.001
Heater starting voltage Y, = max. 15 V
Heater surge current Ig surgep = max. 15 A
Peak anode current Iap = max. 27.5 A
Average input power Wi = max. 635 W
Peak input power Wip = max. 635 kW
Rate of rise of voltage pulse Ly
B AVgy = max. 110 kV/us
for Timp he ATy = min. 70 kV/us
AV, = max. 160 kV/us
s =
tor Tpmp = W20 4 BT = min. 120 kV/us
L AV, = max. 220 kV/us
for Timp = 0-1 .48 ATrv = min. 160 kV/us
Voltage standing wave ratio V.S.W.R.= max. 1.5
Anode temperature 2) ty = max. 150 °C

Cathode-heater terminal
temperature t = max. 165 °C

Pressurization of input and
output assemblies p = max. 45 1bs/sq.in.abs.
(3.1 kg/cm? )

Operation at pressures lower than 60 cm Hg may result in arc-over across the
heater -cathode stem with consequent damage to the magnetron. The output as-
sembly must always be pressurized. When the magnetron is not working into a
matched load, the pressure on the output window must be higher than 1 kg/c;m2
(15 lbs/sq.in.).

Ly For the definition of the rate of rise of voltage pulse see under "Pulse defini-
tions".
2) To be measured at the point specified on the outline drawing.
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55029 to
55032

MECHANICAL DATA Dimensions in mm

63.5*03 Net weight: 5 kg

7o 2)
/@, @(

E0F29L

* HeexpUW

min19.14)
min13.15)

54)
G
& AT

olwis

G6 Xpw

0% 27 |

SYECYE,

S99
Am|Q

34.5

l

4.17-442
5.95—-6.75
13.51-13.84

9
20.95-21.29
317-475
317X025
6352025
317%025

4 holes
.164 dia 32NC—-2B

0LXpW

———

O MM O | b

Mounting position: any

1) This dimension applies to the magnetron types 55029, 55030 and 55031. The
output system of the 55032 is 6 mm longer (67.1 mm)

2) Hermetic connections can be made to the mounting flange and the waveguide
output flange

3) Anode temperature measuring point on the anode block in front of the cooling
fins

4) These dimensions define the cylindrical part of the heater terminal

5) This dimension defines the cylindrical part of the common heater -cathode
terminal

6) The axis of the common heater -cathode terminal is within a radiusof1.19 mm
from the centre of the mounting plate.
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55029 to
55032

MECHANICAL DATA (continued)

The waveguide output is designed for coupling to standard rectangular waveguide
RG-51/U (E.I.A. designation WR112, British designation WG15) with outside
dimensions 1 1/4 x 5/8".

To fasten the magnetron output flange to the RG-51/U waveguide, a choke flange
Z83 0033 (British designation) or type UG-52A/U should be inserted between
these parts. This choke flange should be modified to fit the magnetron output
flange. This is accomplished by reaming the four mounting holes in the above
choke flange with a No.15 drill. The choke flange can then be fastened to the
magnetron output flange by means of four size 8-32 bolts.

COOLING

An adequate air flow should be directed along the cooling fins towards the body
of the tube to keep the anode block temperature below 150 °C under any condi-
tion of operation.

OPERATING CHARACTERISTICS

Frequency see table page 1
Pulse duration Timp = 0.1 0::25 1.0 wus
Duty factor 5 = 0.0002 0.0005 0.001
Heater voltage L v = 12 9 6.5 V
Peak anode voltage Vap = 21.5+1.5 21.5+1.5 21.5+1.5 kV
Rate of rise ofp\lr;;lste e) 2_%2 190 140 90 KkV/us
Gt e I 4.5 12 27.5 mA
current °)
Peak anode current Iap = 22.5 24 27.5 A
Average output power W, = 41 110 250 W
Peak output power Wo = 205 220 250 kW

P
The manufacturer should be consulted whenever it is considered to operate the
magnetron at conditions substantially different from those given above.

1y The tolerance of the heater voltage is +10 and —5% of the indicated value.
The heater voltage must be reduced from 13.75 V to the indicated value as
soon as the magnetron starts oscillating.

2) For the definition of the rate of rise of voltage pulse see under "Pulse defini-
tions".

3) See "Circuit notes"

4 MAINTENANCE TYPE October 1969



55029 to

55032

LIFE

The life of the magnetron depends on the operating conditions,, and is expected
to be longer at shorter pulse lengths.

STARTING A NEW MAGNETRON

This magnetron is provided with a getter, so that aging (of a new magnetron or
of a magnetron that has been idle or stored for a period of time) will not be
necessary in most cases. If, however, the magnetron is put into operation and
some sparking and instability occur incidentally, it is recommended to increase
the anode current gradually and to operate the magnetron with reduced input
during 15 to 30 minutes. After this period sparking usually ceases.

CIRCUIT NOTES

a.

In order to prevent heater burn-out the negative high-voltage pulse must be
applied to the common cathode-heater terminal.

. If no load isolator is inserted between the magnetron and the transmission

line, the latter should be as short as possible to prevent long-line effects.
Under no circumstances should the magnetron be operated with a V.S.W.R.
of the load exceeding 1.5. A ratio kept near unity will benefit tube life and
reliability.

. The modulator must be so designed that, if arcing occurs, the energy per

pulse delivered to the magnetron does not considerably exceed the normal
energy per pulse.

. It is required to bypass the magnetron heater with a 1000 V rated capacitor

of min. 4000 pF directly across the heater terminals.

. Any diode current flowing during the intervals between the pulses should be

taken into account when the peak anode current is calculated from the mea-
sured average anode current.

The occurrence of this diode current can be avoided by preventing that during
these intervals the anode voltage becomes positive withrespect to the cathode.
Modulators of the pulse forming network discharge type usually satisfy this
requirement.

. The unwanted noise that may occur when the anode pulse voltage drops below

the value required for oscillation can be minimized by making the trailing
edge of the voltage pulse as steep as possible.

November 1968 5



55029 to
55032

PULSE CHARACTERISTICS AND DEFINITIONS

The smooth peak value (Vap or Iap) of a pulse is the maximum value of a smooth
curve through the average of the fluctuation over the top portion of the pulse as
shown in the figures below.

The rate of rise of anode voltage is defined by the steepest tangent to the leading
edge of the voltage pulse above 80% of the smooth peak value (fig.1). Any ca-
pacitance used in a removable viewing system shall not exceed 6 pF. For cal-
culation of the rate of rise of anode voltage the 100% value must be taken as
21.5 kV.

The pulse duration (Timp) is the time interval between the two points on the
current pulse at which the current is 50% of the smooth peak current (fig.2).

Vg Iq

T A - T

ap

—T Timp —+I

Fig. 1
Fig.2

STORAGE, HANDLING AND MOUNTING

In handling the magnetron, it should never be held by the heater-cathode stem.
Rough treatment of the metal envelope and of the cooling fins may impair the
electrical characteristics or may result in loss of vacuum.

In storage a minimum distance of 15 cm (6") should be maintained between the
packaged magnetrons to prevent the decrease of field strength of the magnetron
magnet due to the interaction with adjacent magnets.

Magnetic materials should be kept away from the magnet a distance of at least
5 cm (2") to avoid mechanical shocks to the magnet. For this reason it is re-
quired to use non-magnetic tools during installation.

All tubes are delivered with a dust cover placed on the waveguide output flange.
It is recommended to keep the opening in the flange closed by this dust cover
until the tube is mounted into the equipment. Before putting the magnetron into
operation, the user should make sure that the output waveguide is entirely clean
and free from dust and moisture.

Mounting of the magnetron should be accomplished by means of its mounting
flange. The tube should in no case be supported by the coupling to the waveguide
output flange alone.
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55029 to
55032
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Magnetrons for micro-wave heating



MAGNETRONS FOR MICROWAVE HEATING

ABRIDGED SURVEY

Frequency Output power

(MHz) (kW) Type
2450 + 25 0.2 7090
2450 £ 25 1.5 Y]1280
2450 + 25 2.5 YJ1160
2450 + 25 2:9 Y]1162
2450 + 25 D YJ1191

H December 1970



MAINTENANCE TYPE DX 206

CONTINUOUS-WAVE MAGNETRON

Continuous-wave air -cooled packaged magnetron intended for microwave heat-
ing applications.

QUICK REFERENCE DATA
Frequency, fixed within the band f 2.425 to 2.475 GHz
Output power Wo 1.2 kW
Construction packaged
Anode supply unfiltered single-phase full-wave rectification

CATHODE: Thoriated tungsten

HEATING : direct by A.C. (50 or 60 Hz) or D.C.

Filament voltage, starting and operating Vs 4.0 V _:8 ?70
= (¢]
+5
stand-by 1) Vf 4.0 V 10 Z)
== 0
Filament current at Vf = 4.0 V(V, =0 V) If zrle););ox. 3(5) 2

The filament current should never exceed a peak value of 70 A when applying
the filament voltage. The cold filament resistance is approximately 0.018 €.

Heating time before application
of high voltage (waiting time) Ty min, 10 s

1) Stand-by operation is strongly recommended for proffessional applications
where frequent switching of the tube occurs.

November 1968 | | l I
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DX 206

MECHANICAL DATA
Mounting position

Axis of cathode (filament) vertical (see outline drawing)

Output coupling
The tube may be coupled by suitable means to either waveguide, coaxial line,
or directly into a cavity. Recommendations for broadband couplingto a wave-
guide can be obtained from the manufacturer.

Dimensions

See outline drawing

Weight
Net weight approx. 4.2 kg

Accessories

Filament/cathode connector 1)
} type 55325

Filament connector 1)
Thermoswitch for 4.5 A type S-32997

for 25 A type S-330923
R.F. gasket; supplied with the tube type S-330109
Coaxial adaptor for coupling of the tube see fig.5

to 16/39 coaxial line
Cap wuk (characteristic impe- type: dadld
Spring ring dance 53.4 Q) type 55313
Coupling adaptor, for measurement
purposes only 2) type S-32990 3)

1y see operating notes (input coupling)
2) See operating notes (load impedance)

3) The coupling adaptor is used to determine the load impedance with reference
to the published load diagram for the tube.

MAINTENANCE TYPE | | October 1969
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DX 206

ACCESSORIES Dimensions in mm

Reference plane A

3

327

10-32NF -2B
6.3 deep
&:1

1575
e

366%
5 305¢
£1069 :Ef?

19.05%

type "N" female
(standard)
Coupling adaptor S-32990

Fig. 1

Fig.2

|
ow-Ljal
=TS

28.2m

Filament and Filament/cathode connector 55325

3785%

@

Material : monel mesh
RF gasket $-330109 Fig.3

7204432
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DX 206

Accessories for couplingto 16/39 coaxial line (characteristic impedance 53.4 Q2)

groove for Clampingplate
55?13 (non magnetic 73
75 stainless steel)
55312
55313 64005/ 15
1245+0025¢9 s
©
w0 n P
= — r go
St e 10590 bt (R[S
g&‘ﬁ'ﬁ N HEEE
- 10-32 stud
8|3
g o5 ]
3 53005 +0 Lo .
= 292~ 008 Material: brass unless otherwise noted
S
5"6 72044211
Coaxial adaptor
fig.4
nun
89 L
en =0
" R=05 1)
- AN
33 134 et
2% .2 EE "
J 72046331
03%02 (] a3
3105 +l
4
)
Coaxiol connector
fig.5
30
=g
M52x15 55 62 ﬂ -
=i
@)
< \ )y
80°(6x) | |
15 jJ TUST Spring ring 55313
8 7210902
fig. 6 cap nut 55312

fig.7

1) The inner conductor must be movable to accept the tolerances of the inner
conductor screwed onto the tube.

2) Six slots 0.2 mm. The wall segments should be deburred and be pressed
together after slotting.
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DX 206

Thermoswitches

89%04 182409

169
159
n1#
= |
131

4 0

7204426
224, || 28
e
open mec |18
close 150°C

current max. 45A
voltage max. 240Vqc.

Thermoswitch S-32997

fig.8
2.2
16 D
—
- =
3 83
=N v
3'6“\ 08 7204427
il
9.2
open 177°C
close 150°C

current max. 25A
voltage max. 240Vq.c.

Thermoswitch S-330923
fig.9
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DX 206

TYPICAL CHARACTERISTICS
Frequency, fixed within the band f

Anode voltage at I mean = 380 mA 2) V,

LIMITING VALUES (Absolute max. rating system)

Anode current, mean T5
peak at I; ean = 380 mA 2) Iap
eak I
|% ap
Anode voltage, positive and negative +Vy

Voltage standing wave ratio (determined
with adaptor S-32990),

continuous V.S.W.R.

intermittent (T = max. 0.02 s

max. 20% of the time) V.S.W.R.

Filament input terminal temperature at
hottest point (including adjoining ceramic) t

Anode temperature at point indicated

on outline drawing ty

Temperature at any other point on tube t

1y Measured at matched load (V.S.W.R. < 1.1)
2) Measured with moving coil instrument.

3) Anode voltage measured with d.c.

2.425 to 2.475

5.4to 5.8
max. 410
min. 100
min. 600
max. L3
max. 10
max. 4
max. 10
max. 250
max. 180
max. 200

GHz 1)
kv 1)3)

mA
mA

mA

kV

%)
%@

oc
°c

Although the anode voltage is measured under d.c. conditions it is not per-

mitted to operate the tube in this manner.

4) The average reflected power for any one second period must not exceed the
reflected power equivalent to a V.S.W.R. of 4. When operating under these
conditions, the tube should not be permitted to mode.

November 1968
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OPERATING CHARACTERISTICS

See ""Operating notes' for load impedance definition and anode supply recom-
mendations.

Filament voltage Vf 4.0 V
Anode current, mean 1) I 380 mA
peak Iap L.1 A
Output power at matched load conditions W, 1.2 kW 2)
Frequency f 2.425t0 2.475 GHz
COOLING
Anode block forced air
Filament terminal structure forced air

Inlet air, typical

Temperature 25 ©oC
Quantity 1.2 m3/min.
Pressure drop 10 mm Hy0

It is recommended that a duct be used which closely fits the cooling fin shell.
Part of the air used for anode block cooling can be used for cooling the input
terminals.

The use of a thermoswitch to be mounted on the anode shell at the point indi-
cated is desirable for protection of the magnetron against overheating.
At stand-by with V¢ = 3.0 V no forced-air cooling is necessary.

1) Measured with moving coil instrument.

2) Minimum output 1.13 kW.

8 MAINTENANCE TYPE October 1969



DX 206

OPERATING NOTES

Anode supply

The magnetron should be operated from an unfiltered anode supply with single-
phase full-wave rectification.

The anode voltage must be adjusted to provide the desired anode current level
and the use of a current regulating device is strongly urged.

The anode supply unit should be designed so that for any operating condition no
limiting value for the mean and peak anode current can be exceeded.

Anode cooling

The magnetron anode is surrounded with a radiator which should be cooled with
forced air. The air flow should be ducted to the radiator for efficient cooling
and should be of sufficient volume to insure that the maximum anode tempera-
ture is not exceeded.

Input cooling

Because of the high filament current required for the magnetron, it is impor-
tant that the input connections make good electrical and mechanical contact with
the magnetron input terminals. This will prevent the contribution of a resistive
heating loss to the temperature of the input connectors. This resistance may
cause a lower actual filament voltage and result in poor magnetron operation.
Therefore, spring type or set screw type connectors should not be used. The
input connector type 55325 is designed to give the required electrical and me-
chanical contact and will also aid in cooling the input of the magnetron. Con-
nectors of this designor a similar clamping type design should be used to make
the input connections to the magnetron.

Some of the anode cooling air should be directed on the input connections in
order to cool them. A simple way to do this is to mount the tube with the input
terminals within the inlet air duct for the anode cooling system.

The electrical conductor to the cathode and filament terminals should be of
flexible construction in order to eliminate undue stress on the input terminals.

To prevent oxidation of the input contacts a high temperature-resistant silicon
grease must be used.

Load impedance

The load impedance for the magnetron is defined with respect to the coupling
adaptor S-32990. This adaptor is coupled to the load in place of the magnetron.
In both cases the gasket S-330109 should be used.

Using standard measuring techniques, the impedance of the load at the input to
the coupling adaptor is determined. The reference plane for the impedance
measurements and the load diagram is shown as reference plane A on the out-
line drawing. The equivalenttoreference plane A can be found on the slotted line
if the coupling adaptor is short circuited at reference plane Aby suitable means.
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DX 206

The use of this coupling adaptor provides a rapid and accurate method for de-
termining the value of the tube load impedance. It enables the designer of mi-
crowave heating equipment to easily arrive at the proper coupling conditions
for the magnetron.

Method of coupling to coaxial line

If the magnetron output systemis to be coupled to a 16/39 coaxial line(char-
acteristic impedance 53.4 2) the coaxial adaptor as shownin fig.4 may be used.
The inner conductor of the coaxial line should be flexible enough so that no
strain will be placed on the output system. In addition, the connection should
assure a reliable R.F. contact with the inner conductor part of the coaxial
adaptor. A suitable coaxial line is shown in fig.5.

Shielding

Where required, R.F. radiation from the filament terminals may be reduced
by external filtering and/or shielding. Detailed information may be readily ob-
tained from the manufacturer.

Tube cleanliness

The ceramic parts of the tube must be kept clean during operation. A protec-
tive cover of suitable dielectric material should be placed over the tube output,
if the tube is directly inserted into a cavity.

STORAGE, HANDLING AND MOUNTING

High intensity magnetic fields associated withtransformers and other magnetic
equipment can demagnetize the DX206 magnets. These fields should be avoided
when storing, handling, and maintaining the tube.

The user should be aware of the strong magnetic field around the magnet. When
handling and mounting the magnetron, it is essential to use non-magnetic tools
and to be extremely careful of watches and other precision instruments nearby.
When handling and storing unpacked magnetrons, a minimum distance of 15 em
should be maintained between magnets.

When the magnetron is installed in equipment, the following should be observed:
For magnetic materials in planes parallel to the output system, a minimum
distance of 10 cm must be maintained between these materials and the magnet.
(Distances measured perpendicular to centre line of output system.)

For magnetic materials in planes perpendicular to the centre line of the output
system a minimum distance of 13 cm must be maintained between magnetic
materials and the magnet (distances measured parallel to centre line of output
system). When magnetic materials are present in two or more planes, the
minimum distance is 13 cm in all directions. In addition, stray magnetic fields
at the tube due to transformers or inductances should be less than 1500 amp-
turns.

10 MAINTENANCE TYPE October 1969



In order to assure a good R.F. contact between the output of the tube and the
circuit in which it is connected the use of the gasket S-330109 is essential. The
gasket should be used as shown in fig.4

The tube should be supported by the yoke of the magnet when it is mounted and
secured by the two studs provided for this purpose. The mounting should be
sufficiently flexible and adjustable so that no strain is placed on the output sys-
tem when the mounting nuts are tightened.

When mounting the magnetron, do not loosen the stud nut which holds the mag-
net system together. This can cause a demagnetization of the magnet which
will degrade tube performance. For the purpose of mounting a second nut is
provided and a recommended mounting procedure is shown in detail A of the
outline drawing.

The output coupling shown in fig.4 is designed to obtain reliable R.F. contact
and should not be used as the only means of mounting the magnetron. Neither
should the radiator system be used for mounting.

The anode connection to the power supply shall be made to the mounting studs.

The original packing should be used for storing and transporting the tube.
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DX206

phase of sink region

reference
plane A

7208973

Load diagram

frequency f 245GHz
mean anode current Ig 380mA
peak anode current Io, 11A

unfiltered rectified anode supply

d=distance of voltage standing wave minimum
from reference plane A towards load.

’Wt‘ig;”e A — Towards load

Lo,
7204633 d

Reference plane A
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YJ160

CONTINUOUS-WAVE MAGNETRON

Continuous -wave water -cooled packaged magnetron intended for microwave heating
applications. It canproduce up to 2. 5kW under various typical operating conditions.

QUICK REFERENCE DATA
Frequency, fixed within the band f 2.425 to 2.475 GHz
Output power WO 2.0 or 2.5 kW
Construction packaged
Anode supply unfiltered single-phase full-wave or
three-phase half-wave rectification

RZ30269-9

—
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CATHODE : Dispenser type

HEATING : Indirect by A.C. (50 to 60 Hz) or D.C.

' +5%

Heat 1t , Start .
eater voltage, starting Vfo 5.0 V 107,
; +5%
Heater voltage, stand-by (see operating notes) Vg 4.8 V 107,
- (6]

: 35 A
Heater current at V¢ = 5.0 V If i{f}f.ox 38 A
The heater current should never exceed a peak value of 140 A when applying
the heater voltage. The cold heater resistance is approx. 0.02 2.

Heating time before application
of high voltage (waiting time) at Vf =5.0 V Tw min. 120 s

Immediately after applyingthe anode voltage the heater voltage must be reduced
as a function of the anode current according to the diagram on page 14,The life
of the magnetron will be greatest if the heater voltage is reduced to a value
given by the fully drawn line a. The heater voltage should be adjusted within
+5 and -10% as given by the dashed lines which border the hatched area.

If it is intended to design the equipment for a predetermined number of steps
of output power level, the reduced heater voltage for each step must be sgt to
a value within the area bordered by the lines b and ¢, and preferably within or
close to the hatched area. In no circumstances should the heater voltage reach
a value outside the limits given by the curves b and c.

The limits V¢ = 5.0 V -10% and Ty, = 120 s should not be used simultaneously.
With V¢ below the nominal value, Ty, should be increased in linear proportion
up to min. 180 s at V¢ = 5.0 V -10%. It is also possible to preheat the tube at
stand-by conditions if the waiting time is extended to at least 10 minutes.

TYPICAL CHARACTERISTICS
Frequency, fixed within the band f 2.425 to 2.475 GHz 3)

Anode voltage at Iy mean = 750 mA 1) \Y 4.45 to 4.85 kV 2)3)

a

1) Measured with moving coil instrument.
2) Anode voltage measured with d.c.

3) Measured at matched load (V.S.W.R. < 1.05).

l l October 1971
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LIMITING VALUES AND OPERATING CHARACTERISTICS

The anode supply unit should be designed so that for any operation condition no
limiting value for the mean and peak anode current will be exceeded.
The anode voltage should be obtained from a single -phase full-wave or three-
phase half wave rectifier without smoothing filter. (see also operating notes).

A. OPERATION WITH Wo = 2.0 kW! (Load diagram see page 17)

Limiting values (Absolute max. rating system)

Anode current, mean 1) Ia 2?: g? 2
peak Iap max. 2.1 A E
Voltage standing -wave ratio ——
at 0.37 A <d < 0.44x V.S.W.R. max. 4.0 RE
remaining region V.S.W.R. max. 5.0
Typical operation (into a matched load.)
Heater voltage, running V¢ 20 Vv
Anode current, mean 1) I, 0.75
peak Iap 2.0 A
Anode voltage 2) Va 4.75 KV
Output power Wo 2.0 kW 3)
Efficiency n 55 %
l) Measured with moving coil instrument.
2) Anode voltage measured with d.c.
3) Minimum output 1.85 kW.
October 1971 “ || 3
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B. OPERATION WITH Wo = 2.5 kW (Load diagram see page 18)

A fixed reflection element with a V.S.W.R. of 1.5 and a phase position of
0.41 A should be inserted between magnetron and load. (Example see output
coupling)

Limiting values (Absolute max. rating system)

Anode current, mean 1) _ Ia 2?; 8? 2
peak Iap max. 2.1 A
Voltage standing-wave ratio 4)
at 0.37 A <d <0.44 ) V.S.W.R. max. 2.5
remaining region V.S.W.R, max. 4.0
Typical operation (into a matched load.) 4
Heater voltage, running Vs 1.5 V
Anode current, mean 1) L, 0.85 A
peak Ia p 20 A
Anode voltage 2) Va 4.8 kV
Output power W, 2.5 kW 3)
Efficiency n approx. 60 %

1) Measured with moving coil instrument.
2) Anode voltage measured with d.c.
3) Minimum output 2.3 kW.

4) With respect to reference plane B of fixed reflection element.

4 “ || October 1971



YJ1160

C. OPERATION WITH Wo = 2.5 kW FOR MICROWAVE OVENS
(Load diagram see page 19).The average V.S.W.R. should be 3 atd = 0.41 X.

Limiting values (Absolute max. rating system)

Anode current, mean 1) Iy ﬁ?’: 008? 2
peak I;le max. 2.1 A
Voltage standing-wave ratio
at 0.30 A <d <0.50 2 V.S.W.R. max. 4.0
intermittent (T = max. 0.02 s
max. 20% of the time) V.S.W.R. max. 10 %
remaining phase region V.S.W.R. max. 4.0

Typical operation

Heater voltage Vs 1.8 V

Anode current, mean 1) i 0.80 A
peak Iap 2.0 A

Anode voltage 2)3) Va 4.95 kV

Voltage standing-wave ratio, average

at 0.30 A <d < 0.50 x V.S.W.R. 3
Output power W, 2.5 kW 3)
Efficiency n approx. 60 %

1y Measured with moving coil instrument.
2) Anode voltage measured with d.c.
3) Minimum output 2.3 kW.

4) The average reflected power for any one-second period must not exceed the
reflected power equivalent to a V.S.W.R. of 4. When operating under these
conditions, the tube should not be permitted to mode.

5) Measured at V.S.W.R %3 and d = 0.41 X.

w
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COOLING

Anode block water

Required quantity of water see page 15

Cathode radiator, via airduct low -velocity air-flow

(> 0.2 m3/min)

TEMPERATURE LIMITS (Absolute max. rating system)
(See also operating notes)

Anode temperature at reference
point for temperature measurement ty max. 125 ©OC

Cathode radiator temperature max. 180 ©OC
To safeguard the magnetron from overheating if the cooling fails, provision is

made for mounting a thermoswitch. This switch should become operative at a
temperature of 120 °C to 125 OC at the mounting plate.

MECHANICAL DATA

Net weight approx. 5.1 kg
Accessories

Cap nut type 55312
Spring ring type 55313
Heater connector type 40634
Heater/cathode connector type 40649

Mounting position: any

6 ’ ’ October 1971
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DESIGN AND OPERATING NOTES
GENERAL DESIGN CONSIDERATIONS

The equipment should be designed around the tube specifications given in these
data sheets and not around one particular tube since due to normal production
variations the design parameters(Va, Rfy, f, Woetc.)will vary around the nom-
inal values given.

ANODE SUPPLY

The magnetron should be operated from an unfiltered single-phase full-wave
or three-phase half-wave supply. Operation with filtered d.c. is possible but
will result in lower output power due to lower input power and a decrease in
efficiency. The manufacturer should be consulted if operation with d.c. or
other supply schemes, e.g. mains frequencies other than 50 or 60 Hz, not pub-
lished in these data is considered.

In order to achieve constant output power and to avoid exceeding the limiting
values of mean anode current a current regulating device such as a saturable
core reactor is recommended.

In order to keep the peak anode current below its limits it will be necessary
to incorporate either a limiting resistance or reactance in the power supply.

HEATER SUPPLY

The primary of the heater transformer must be high voltage isolated from the
secondary since in normal magnetron operation the cathode will be at high neg-
ative potential and the anode should be grounded.

The transformer should be designed so that the heater voltage limits are ad-
hered to.

STAND-BY OPERATION

In order to avoid the time-consuming warm-up period of the heater of 2-3
minutes when frequent switching of the tube is intended, the heater should be
switched back to stand-by conditions after the oscillation period instead of be-
ing switched off completely. The tube then remains ready for instantaneous
operation. This also serves to increase life of the tube.

COOLING

Overheating may seriously damage the tube. Therefore water must be supplied
according to the cooling data diagram so that for the highest expected inlet
temperature of the water adequate cooling of the tube will be guaranteed.

A closed-circuit cooling system can be used in order to save water and to
become independent from a water tap.

Information on such a system is available on request.
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Cooling of the cathode radiator must beassured by directing a moderate stream
of air to the three disc-like cooling elements of the cathode structure.

In case of failure of the cooling system power should be switched off by means
of a thermoswitch which can be mounted on a plate provided for this purpose
(see outline drawing). In specifyingthe thermoswitch operating temperature the
temperature drop across the thermoswitch holder should be taken into account
with respect to the temperature limit. Information on suitable thermoswitches
will be supplied upon request.

STABILITY OF OPERATING MODE (see also "operational checks")

Oscillation stability may be affected particularly by excessive microwave
power reflections from the load, excessive peak anode currents, over- or un-
derheating of the cathode, and by magnetic field changes. The resulting insta-
bility is referred to as "moding" of the tube and may lead to rapid failure.
It should bea major designobjective to keep theV.S.W.R. below the maximum
limits for all possible load conditions. This problem is of particular impor-
tance in microwave ovens with their great variety of products to be heated.
Further information concerning measures designed to avoid moding under va-
rious load conditions in specific equipment is available upon request.

MAGNETIC FIELD

When designing a power-pack and cabinet around the tube the influence of
1. ferromagnetic parts and
2. magnetically active components

on the magnetic field of the tube must be considered.

This is especially important when a very compact design (microwave oven) is
desirable.

1. The following minimum distances must be maintained between the magnet
-and ferromagnetic parts (e.g. cavity or cabinet walls)

direction a - min. 80 mm )

) see outline
) drawing
direction ¢ - min. 130 mm )

direction b - min. 100 mm

The simultaneous use of these minimum distances in two or three direc-
tions is not admissible.

2. Transformers and reactors incorporate rather large volumes of iron so
that the limits mentioned under 1. apply. In addition they generate stray
electro magnetic fields while in operation.
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To limit changes of the magnetic field as far as possible the following meas-
ures are advised.

1. Use of non-magnetic stainless steel, aluminium or non-metallic plates for
the cabinet walls.

2. Use of non-magnetic stainless steel, aluminium or brass for the cavityres-
onator or microwave circuit components near the tube.

3. Location of transformers and reactors as far as possible from the mag-
netron.

If two or more tubes shall be operated close to each other the tube manufac-
turer should be consulted with regard to be applicable limits.

COUPLING TO COAXIAL LINE OR WAVEGUIDE

The magnetron has a coaxial output coupling. In the section "output coupling",
a dimensional drawing is given of a coaxial line which can be coupled to the
magnetron.

If coupling directly to a waveguide is desired, the inner conductor of the output
coupling can be extended by an antenna. The outer conductor can then be
screwed to its ring-shaped counterpart that normally is soldered to the wave-
guide wall. Dimensional drawings of sucha coaxial-to-waveguide transition can
be supplied upon request.

It is advised that antennas be gold-platedto ensure best contact and to facilitate
loosening when the magnetron needs to be replaced.

FIXED REFLECTION ELEMENTS

For operation B a fixed reflection element must be joined to the magnetron
output coupling. The shorter of the two elements drawn in this publication al-
lows a more compact design. The longer of the two elements is of a simpler
all-metal construction and does not comprise a teflon ring susceptible to tem-
perature variations.

For operation C such an element may also be used when the overall mismatch
of the cavity is not higher than a V.S.W.R. of approx. 2 in the phase-of-sink
region. This serves to move the operating point of the tubeto a region of more
efficient operation.
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RF SHIELDING

Where required, R.F. radiation from the filament terminals may be reduced
by external filtering and/or shielding. Two holes with thread M5 are provided
for mounting a filter. Detailed information may be readily obtained from the
manufacturer.

SUPPORT

In the equipment the tube should be mounted by fastening the magnet yoke to a
supporting structure. Two holes with thread M6 are provided in each yoke for
this purpose. Adjusting possibilities must be allowed so that the output coup-
ling of the tube can be fitted to the coaxial line or waveguide without exerting
mechanical strain. This is especially important for the replacement procedure
in the field.

The tube should never be supported by the output coupling alone.

HANDLING, STORAGE, MOUNTING, AND OPERATIONAL CHECKS
HANDLING AND STORAGE

The original packing should be used for transporting and storing the tube.
Shipment of the tube mounted in the equipment is not permitted unless speci-
fically authorized by the tube manufacturer.

The strong magnetic field necessary for the operation of the tube must not be
weakened permanently. Therefore the tube should never be placed directly on
any piece of ferromagnetic material (steel shelfs etc.). The best protection
for the tube is its original packing. When the tubes have to be unpacked, e.g.
at an assembly line or for measuring purposes, care should be taken that the
tubes are not placed closer to each other than they would be placed when still
packed.

Watches and sensitive measuring instruments may be influenced and damaged
by exposure to the magnetic field.

The RF output coupling should be kept carefully clean, since foreign matter,
especially metal particles inside the coaxial line and dirt on the ceramic insu-
lator may cause electrical breakdown during high-power operation. Clean-
liness should be checked and the coupling cleaned if necessary.

The magnetron should never be held by the cathode radiator because this might
result in mechanical damage to the tube.

MOUNTING

All tools (screwdrivers, wrenches etc.) used close to or in contact with the
magnetron should be made of non-magnetic material (e.g. beryllium copper,
brass or plastics) to avoid unwanted attractionand possible mechanical damage
to glass or ceramic parts as well as short-circuiting of the magnetic flux.
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OPERATIONAL CHECKS

Excessive V.S.W.R. and/or current may lead tomoding of the magnetron (see
"stability of operating mode') which can be detected by displaying the Vg/Iy
characteristic of the magnetron on an oscilloscope.

This should be done in the equipment at various load conditions and should be
part of production line inspection as well as of field service inspection before
and after tube replacement.

For x-y display on a service oscilloscope the anode voltage can be sampled
from a voltage divider chain connected between ground and the cathode con-
nector, and the anode current from a sampling resistor of a few ohms which
may be permanently including into the ground connection of the high-voltage
rectifier.

The normal characteristic should be one fairly straight line that may be a little
wavy. Appearance of a second line or parts thereof above the firstline indicate
undesired modes of oscillation that can rapidly lead to failure of the tube. Op-
erating conditions indicated V.S.W.R. must at once be checked and the tube
replaced if under correct conditions moding still continues.

V moding line

normal characteristic

7205016 I
a

X-Y display of magnetron characteristic
(unfiltered supply)

The mean current may be measured indirectly across the above mentioned
resistor.

HHH
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MECHANICAL DATA Dimensions in mm

Outline drawing

Max.6mm long screws (M5) to be used
for fastening interference filter

anode connection

1) Axial hole for short antenna: M4, depth 9 mm minimum.

2) Reference point for temperature measurements.

3) Mounting holes for thermoswitch.

4) Excentricity of inner conductor with respect to the outer conductor max. 0.4 mm.

5) Non~-metallic circular air duct, inner diameter 13 mm.
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OUTPUT COUPLING

The tube may be coupled by suitable means to a coaxial line or waveguide, ei-
ther directly or through a fixed reflection elements.

16/39 Coaxial line 3) (characteristic impedance 53.4 Q)

(See operating notes) Dimensions in mm

M52x1.5
45+0.1

46321

03%02 °
=
3t05

1
0t 1

Coaxial connector

Fixed reflection elements 3) V.S.W.R. approx. 1.5, d approx.0.41 X (ex-
amples). (See operating notes).

‘e‘ forced fit e‘
- 7 L 77A %
5\ = b
ﬁ 1 =}
5 g
o o e
[ AL
z 7 72 przzzzzzzav ey teflon
7202088¢ =20
31-0.5 50+1 1012011

1) The inner conductor must be movable to accept the tolerances of the tube.

2) 6 Slots 0.2 mm; the wall segments should be deburred and be pressed to-
gether after slotting.

3) Not supplied by tube manufacturer.
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50, 7206773-25.10.0af;
I cooling diagram YJ1160
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Performance chart
7206774~ 25.10.0af].

Vg measured with filtered d.c|
Wo and n measured with
3.5 ;/ unfiltered rectified a.c.
W %
(kW) | (k
3f6
n
(%)
255 operation C 100
PREs=usmnusnsnm,
operation A and B t
I
par/Ad <~,v
2 SAZELE 80
(°Z A
GRS
T
t;,t_;erotion BandC
1.5 operation.A 60
112 40
V.
0511 7 20
00 ” i 0
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7206769
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— Towards load
d
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Reference plane A

‘Magne-
tron

7204830

Mean anode current 0.75A

d=distance of standing wave minimum
from reference plane A towards load

Temperature at reference point 85°C

Load diagram  Operation A
Peak anode current 2A
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>

,,.
AN

N
W%

Ve

Load diagram Operation B

Mean anode current 0.85A

Peak anode current 2A

Fixed reflection VSWR =15 d=0414

d =distance of standing wave minimum
from reference plane B towards load

Temperature at reference point 85°C

| fixed reflection J
@ — Towards load
I a ]
7204831 5} d
Reference plane A Reference plane B
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-1 S
“=\‘§\ X <

7208527

Load diagram Operation C
Mean anode current 08A
Peak anode current 2A

a=distance of standing wave minimum
from reference plane A towards load

Temperature at reference point 85°C

Magne- I—

tron — Towards load

7204830 —»d

Reference plane A
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CONTINUOUS-WAVE MAGNETRON

Continuous-wave air-cooled packaged magnetron intended for microwave heating
applications. It can produce up to 2. 5kW under various typical operating conditions.

QUICK REFERENCE DATA

Frequency, fixed within the band f 2.425 to 2.475 GHz
Output power Wo 2:0 01 25 kW

Construction packaged
Anode supply unfiltered single-phase full-wave or

three-phase half-wave rectification

RZ30269-8
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CATHODE: Dispenser type

HEATING: Indirectby A.C. (50 to 60 Hz) or D.C.

’ + 5%

Heater voltage, starting Vi, 5.0 VvV _ 109
Heater voltage, stand-by + 5%
(see operating notes) Vs 4.8 V 10‘70
=5 (0]

approx. 35 A

Heater current at V¢ = 5.0 V Ig Nigan 38 A

The heater current should never exceeda peak value of 140 A when applying the
heater voltage. The cold heater resistance is approx. 0.02 Q.

Heating time before application
of high voltage (waiting time)at V¢ = 5.0 V Ty min. 120 s

Immediately after applying the anode voltage the heater voltage mustbe reduced
as a function of the anode current according to the diagram on pagel4. The life
of the magnetron will be greatest if the heater voltage is reduced to a value
given by the fully drawn line a. The heater voltage should be adjusted within
+5 and -10% as given by the dashed lines which border the hatched area.

If it is intended to design the equipment for a predetermined number of steps
of output power level, the reduced heater voltage for each step must be set to
a value within the area bordered by the lines b and ¢, and preferably within or
close to the hatched area. In no circumstances should the heater voltage reach
a value outside the limits given by the curves b and c.

The limits Vg = 5.0 V =10% and Tw = 120 s should not be used simultaneously.
With V¢ below the nominal value, Ty, should be increased in linear proportion
up to min. 180 s at V¢ = 5.0 V -10%. It is also possible to preheat the tube at
stand-by conditions if the waiting time is extended to at least 10 minutes.

TYPICAL CHARACTERISTICS

Frequency, fixed within the band f  2.425t0 2.475 GHz 3)
Anode voltage at I3 mean = 750 mA 1) Va 4.45to 4.85 kv 2)3)

1) Measured with moving coil instrument.
2) Anode voltage measured with d.c.

3) Measured at matched load (V.S.W.R. < 1.05).
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LIMITING VALUES AND OPERATING CHARACTERISTICS

The anode supply unit should be designed so that for any operating condition no
limiting value for the mean and peak anode current will be exceeded.

The anode voltage should be obtained from a single-phase full-wave or three-
phase half-wave rectifier without smoothing filter. (see also operating notes).

A. OPERATION WITH Wo = 2.0 kW (Load diagram see page 17 )

Limiting values (Absolute max. rating system)

Anode current, mean 1) Iy 2?: 821; i E
peak Iap max. 2.1 A g
Voltage standing-wave ratio
at0.37 A <d<0.44 x V.S.W.R. max. 4.0
remaining region V.S.W.R. max. 5.0
Typical operation (into a matched load)
Heater voltage (running) Vg 2.0 Vv
Anode current, mean 1) Iy 0.75 A
peak Iap 2.0 A
Anode voltage 2) Va 4.75 kV
Output power Wo 2.0 kw 3)
Efficiency n 55 %
1) Measured with moving coil instrument.
2) Anode voltage measured with d.c.
3) Minimum output 1.85 kW,
October 1971 “ “ 3
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B. OPERATION WITH Wo = 2.5 kW (Load diagram see page 18)

A fixed reflection element with a V.S.W.R. of 1.5and a phase position of 0.41
should be inserted between magnetron and load. (Example see output coupling).

Limiting values (Absolute max. rating system)

Anode current, mean 1) I g?nx g? i
peak Iap max. 2.1 A
Voltage standing-wave ratio 4)
at 0.37A2<d<0.44 2 V.S.W.R. max. 2.5
remaining region V.S.W.R. max. 4.0
T'ypical operation (into a matched load) 4
Heater voltage, running Vg 1.5 V
Anode current, mean l) L 0.85 A
peak Iap 2.0 A
Anode voltage 2) Va 4.8 kV
Output power Wo 2.5 kW 3)
Efficiency n approx. 60 %

1) Measured with moving coil instrument.
2) Anode voltage measured with d.c.
3) Minimum output 2.3 kW.

4) With respect to reference plane B of fixed reflection element.
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C. OPERATION WITH Wo

2.5 kW FOR MICROWAVE OVENS

(Load diagram see pagel9). The average V.S.W.R. should be 3 atd =0.41 A.

Limiting values (Absolute max. rating system)

Anode current, mean l)

peak

Voltage standing.wave ratio

at0.30A<d<0,50 A

intermittent (T = max. 0.02 s
max. 20% of the time)

remaning phase region

Typical operation

Heater voltage, running

Anode current, mean l)
peak

Anode voltage 2)5)

Voltage standing-wave ratio, average

at 0.30 A <d < 0.50 A
OQutput power

Efficiency

1) Measured with moving coil instrument.

2) Anode voltage measured with d.c.

3) Minimum output 2.3 kW.

Ia
Iap
V.S.W.R.

V.S.W.R.
V.S.W.R.

max.
min.

max.

max.

max.

max.

0.85 A
0.1 A
2.1 A
4.0
10 %
4.0
1.8 V
0.80 A
2.0 A
4.95 kV
3
2.5 kw3

approx. 60 %

4) The average reflected power for any one-second period must not exceed the
reflected power equivalent to a V.S.W.R. of 4. When operating under these
conditions, the tube should not be permitted to mode.

5) Measured at V.S.W.R. = 3 and d = 0.41 .
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COOLING

Anode block forced air

Required quantity of air see page 15

Cathode radiator, via airduct low velocity air-flow

(> 0.2 m3/min)
TEMPERATURE LIMITS (Absolute max. rating system)
(See also operating notes)

Anode temperature at reference
point for temperature measurement ta max.125 ©C

Cathode radiator temperature max.180 °C
To safeguard the magnetron from overheating if the cooling fails, provision is

made for mounting a thermoswitch. This switch should become operative at a
temperature of 105 °C to 110 °C at the mounting plate.

MECHANICAL DATA

Weight

Net weight approx. 7.9 kg
Accessories

Cap nut type 55312
Spring ring type 55313
Heater connector type 40634
Heater/cathode connector type 40649

Mounting position: any
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DESIGN AND OPERATING NOTES
GENERAL DESIGN CONSIDERATIONS

The equipment should be designed around the tube specifications given in
these data sheets and not around one particular tube since due to normal pro-
duction variations the design parameters (Vy, Rf,, f, Wy etc.) will vary around
the nominal values given.

ANODE SUPPLY

The magnetron should be operated from an unfiltered single-phase full-wave
or three-phase half-wave supply. Operation with filtered d.c. is possible but
will result in lower output power due to lower input power anda decreaseinef-
ficiency. The manufacturer should be consulted if operation with d.c. or other
supply schemes, e.g. mains frequencies other than 50 or 60 Hz, not published in
these data is considered.

In order to achieve constant output power and to avoid exceeding the limiting
values of mean anode current a current regulating device such as a saturable
core reactor is recommended.

In order to keep the peak anode current below its limits it will be necessary
to incorporate either a limiting resistance or reactance in the power supply.

HEATER SUPPLY

The primary of the heater transformer must be high voltage isolated from the
secondary since in normal magnetron operation the cathode will beat high neg-
ative potential and the anode should be grounded.

The transformer should be designed so that the heater voltage limits are ad-
hered to.

STAND-BY OPERATION

In order to avoid the time-consuming warm-up period of the heater of 2-3
minutes when frequent switching of the tube is intended, the heater should be
switched back to preheat conditions after the oscillation period instead of being
switched off completely. The tube then remains ready for instantaneous oper-
ation. This also serves to increase life of the tube.

COOLING

Overheating may seriously damage the tube. Therefore forced air must be sup-
plied according to the cooling data diagram so that for the highest expected inlet
air temperature and for the highest possible ambient temperature adequate
cooling of the tube will be guaranteed. It is recommended to use inlet temper-
atures below 40 °C.
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The cooling air must be free from dirt and grease. Before installing a tube it
must be checked that the ducts of the cooler are clean and free from foreign
particles.

Cooling of the cathode radiator must be assured by directing a moderate stream
of air to the three disc-like cooling elements of the cathode structure.This
may be realized by means of a by-pass duct from the main stream of cooling
air.

In case of failure of the cooling system power should be switched off by means
of a thermoswitch which can be mounted on the cooling fins (see outline drawing).
In specifying the thermoswitch operating temperature the temperature drop
across the thermoswitch holder should be taken into account with respect to the.
temperature limit.

Information on suitable thermoswitches will be supplied upon request.

STABILITY OF OPERATING MODE (see also "operational checks")

Oscillation stability may be affected particularly by excessive microwave
power reflections from the load, excessive peak anode currents, over- or un-
derheating of the cathode, and by magnetic field changes. The resulting insta-
bility is referred to as "moding" of the tube and may lead to rapid failure.
It should be a major design objective to keep the V.S.W.R. below the maximum
limits for all possible load conditions. This problem is of particular impor-
tance in microwave ovens with their great variety of products to be heated.
Further information concerning measures designed to avoid moding under va-
rious load conditions in specific equipment is available upon request.

MAGNETIC FIELD

When designing a power-pack and cabinet around the tube the influence of
1. ferromagnetic parts and
2. magnetically active components

on the magnetic field of the tube must be considered.

This is especially important when a very compact design (microwave oven) is
desirable.

1. The following minimum distances must be maintained between the magnet
and ferromagnetic parts (e.g. cavity or cabinet walls)

direction a - min. 80 mm )

) see outline
) drawing
direction ¢ - min. 130 mm )

direction b - min. 100 mm

The simultaneous use of these minimum distances in two or three direc-
tions is not admissible.
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2. Transformers and reactors incorporate rather large volumes of iron so
that the limits mentioned under 1. apply. In addition they generate stray
electro magnetic fields while in operation.

To limit changes of the magnetic field as far as possible the following meas-
ures are advised:

1. Use of non-magnetic stainless steel, aluminium or non-metallic plates for
the cabinet walls.

2. Use of non-magnetic stainless steel, aluminium or brass for the cavity res-
onator or microwave circuit components near the tube.

3. Location of transformers and reactors as far as possible from the mag-
netromn.

If two or more tubes shall beoperated close to each other the tube manufacturer
should be consulted with regard to the applicable limits.

COUPLING TO COAXIAL LINE OR WAVEGUIDE

The magnetron has a coaxial output coupling. In the section "output coupling",
a dimensional drawing is given of a coaxial line which can be coupled to the
magnetromn.

If coupling directly to a waveguide is desired, the inner conductor of the output
coupling can be extended by an antenna. The outer conductor can then be
screwed to its ring-shaped counterpart that normally is soldered to the wave-
guide wall. Dimensional drawings of such a coaxial-to-waveguide transition
can be supplied upon request.

It is advised thatantennas be gold-plated to ensure best contactand to facilitate
loosening when the magnetron needs to be replaced.

FIXED REFLECTION ELEMENTS

For operation B a fixed reflection element must be joined to the magnetron
output coupling. The shorter of the two elements drawn in this publication al-
lows a more compact design. The longer of the two elements is of a simpler
all-metal construction and does not comprise a teflon ring susceptible to tem-
perature variations.

For operation C such an element may also be used when the overall mismatch
of the cavity is not higher than a V.S.W.R. of approx. 2 in the phase-of-sink
region. This serves to move the operating point of the tube to a region of more
efficient operation.
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RF SHIELDING

Where required, R.F. radiation from the filament terminals may be reduced
by external filtering and/or shielding. Two holes with thread M5 are provided
for mounting a filter. Detailed information may be readily obtained from the
manufacturer.

SUPPORT

In the equipment the tube should be mounted by fastening the magnet yoke to a
supporting structure. Two holes with thread M6 are provided in each yoke for
this purpose. Adjusting possibilities must be allowed so that the output coup-
ling of the tube can be fitted to the coaxial line or waveguide without exerting
mechanical strain. This is especially important for the replacement procedure
in the field.

The tube should never be supported by the output coupling alone.

HANDLING, STORAGE, MOUNTING, AND OPERATIONAL CHECKS
HANDLING AND STORAGE

The original packing should be used for transporting and storing the tube.

Shipment of the tube mounted in the equipment is not permitted unless specifi-
cally authorized by the tube manufacturer.

The strong magnetic field necessary for the operation of the tube must not be
weakened permanently. Therefore the tube should never be placed directly on *
any piece of ferromagnetic material (steel shelfs etc.). The best protection
for the tube is its original packing. When the tubes have to be unpacked, e.g.
at an assembly line or for measuring purposes, care should be taken that the
tubes are not placed closer to each other than they would be placed when still
packed.

Watches and sensitive measuring instruments may be influenced and damaged
by exposure to the magnetic field.

The RF output coupling should be kept carefully clean, sinceforeign matter,
especially metal particles inside the coaxial line and dirt on the ceramic insu-
lator may cause electrical breakdown during high-power operation. Cleanliness
should be checked and the coupling cleaned if necessary.

The magnetron should never be held by the cathode radiator because this might
resulf in mechanical damage to the tube.

MOUNTING

All tools (screwdrivers, wrenches etc.)used close to or in contact with the
magnetron should be made of non-magnetic material (e.g. beryllium copper,
brass or plastics)to avoid unwanted attraction and possible mechanical damage
to glass or ceramic parts as well as short-circuiting of the magnetic flux.
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OPERATIONAL CHECKS

Excessive V.S.W.R. and/or current may lead to moding of the magnetron (see
"stability of operating mode") which can be detected by displaying the Va/Ia
characteristic of the magnetron on an oscilloscope.

This should be done in the equipment at various load conditions and should be
part of production line inspection as well as of field service inspection before
and after tube replacement.

For x-y display on a service oscilloscope the anode voltage can be sampled
from a voltage divider chain connected between ground and the cathode con-
nector, and the anode current from a sampling resistor of a few ohms which
may be permanently inserte