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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com-
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS | GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically.

Where ratings or specifications differ fromthose published in the preceding edition they

are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

If you need confirmation that the published data about any of our products are the latest

available, please contact our representative, He is at your service and will be glad to
answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness; its publication conveys no licence under any patent or other right, nor
does the publisher assume liability for any consequence of its use; specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way, in whole or in part without the written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

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

Part 1a Transmitting tubes for communications

Types PB2/500 + TBW15/125

Part 1b

Part 2

Part 3

Part 4

Part 5

Part 6

Part 7

Part 8

and Tubes for rf. heating

Transmitting tubes for communication

Tubes for r.f. heating

Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for micro-wave heating
Klystrons

Traveling-wave tubes

Special Quality tubes;

Miscellaneous devices

Receiving tubes

Cathode-ray tubes; Camera tubes

Products for nuclear technology

Photodiodes

Photomultiplier tubes
Channel electron multipliers
Scintillators
Photoscintillators

Gas-filled tubes

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

Trigger tubes
Switching diodes

T.V. Picture tubes

August 1973

April 1973

May1973

August 1973

Diodes

Triodes

T-R Switches

Microwave Semiconductor devices
Isolators Circulators

March 1972

June 1972

July 1972

September 1972

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes

Photo diodes

October 1972
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

November 1972



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part la

Part 1b

Part 2

Part 3

Part 4a

Rectifier diodes and thyristors

Rectifier diodes
Voltage regulator diodes
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low frequency and deflection transistors

High frequency and switching transistors

Special semiconductors
Transmitting transistors

Mirvragwave devi
Microwave gevices

Field effect transistors

Part 4b Devices for opto-electronics

Part 5

Part 6

Photosensitive diodes and transistors
Light emitting diodes
Infra-red sensitive devices

Linear integrated circuits

Digital integrated circuits
DTL (FC family)

DTL/HNIL (FZ family)
TTL (F] family)

December 1972

Thyristors diacs, triacs
Ignistors
Rectifier stacks

December 1972

Voltage regulator diodes
Voltage reference diodes
Tuner diodes

January 1973

February 1973

March 1973

Dual transistors

Microminiature devices for

thick- and thin-film circuits

March 1973

Photocouplers
Photoconductive devices

July 1973

March 1972
TTL (G] family)
CML (GH family)
MOS (FD family)

July 1973



Part 1

Part 2

Part 3

Part 4

Part 5

Part 6

Part 7

COMPONENTS AND MATERIALS (GREEN SERIES)

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

Circuit Blocks, Input/Output Devices, January 1973
Electro-mechanical Components, Peripheral Devices
Circuit blocks 40-Series and CSA70 Input/output devices
Counter modules 50-Series Electro-mechanical components
Norbits 60-Series, 61- Series Peripheral devices
Circuit blocks 90-Series
Resistors, Capacitors April 1973
Electrolytic capacitors Fixed resistors
Paper capacitors and film capacitors Variable resistors
Ceramic capacitors Non-linear resistors
Variable capacitors (VDR, LDR, NTC, PTC)
Radio, Audio, Television June 1973
FM tuners Components for black and white television
Loudspeakers Components for colour television
Television tuners, Deflection assemblies for camera tubes
aerial input assemblies
Magnetic Materials, Piezoelectric Ceramics, Ni Cd cells May 1972
Ferrites for radio, audio Ferroxcube transformer cores
and television Piezoelectric ceramics
Small coils and assembling parts Permanent magnet materials
Ferroxcube potcores and square cores Cylindrical nickel cadmium cells *)
Memory Products, Magnetic Heads, Quartz Crystals, August 1972
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
Electric Motors and Accessories, October 1972
Timing and Control Devices
Small synchronous motors Asynchronous motors
Stepper motors Indicators for built-in test equipment
D. C. motors Time indicators, timers, timing motors
D.C. tachogenerators Aircraft electronic clock system
Circuit Blocks September 1971

Circuit blocks 100 kHz Series
Circuit blocks 1-Series
Circuit blocks 10-Series

June 1973

Circuit blocks for ferrite core
memory drive

#) These items have been discontinued
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l I SYMBOLS
i

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 o
Grid g
Tube pin which must not be connected externally i.c.
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 Vq
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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
Teoll
Iq
Ig

If, I
fp fsurge

January 1973



” SYMBOLS
il

4. Symbols denoting powers

Anode dissipation Wy
Collector dissipation Weoll
A.C. driving power War
Grid dissipation Wg
Input power Wi
D.C. anode supply power Wi,
Peak input power Wip
Output power W,
Peak output -power WOp
Resonator dissipation Wres
5. Symbols denoting capacitances
Measured on the cold tubes.
Capacitance between the anode and all other elements
except the control grid Cy
Capacitance between anode and grid (all other
’ elements beingearthed) Cag
Capacitance between anode and cathode (all other
elements beingearthed) Cak
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 R,
Filament or heater resistance in cold condition Rfo
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 Rys

November 1970 3



SYMBOLS

7. Symbols denoting various quantities

Bandwidth B
Noise factor F
Frequency f
Pushing figure of a magnetron Af
Al

Frequency temperature coefficient —i—{-
Pulse repetition rate fimp
Pulling figure of a magnetron Afp
Power gain
Height above sea level h
Magnetic field strength
Pressure drop of cooling air or cooling water Pi
Required air flow or water flow for cooling q
Mutual conductance S
Temperature of anode or anode block ta
Ambient temperature tamb
Averaging time of current or voltage Tav
Inlet temperature of cooling air or cooling water . t;
Pulse duration Timp
Time of rise of voltage Trv
Outlet temperature of cooling air or cooling water to
Waiting time (= time which has to pass between switching

on of the filament or heater voltage and switching on of

the other voltages) Ty
Rate of rise of voltage %, A—L}I‘%
Voltage standing wave ratio VSWR
Reflection coefficient a
Duty factor )
Efficiency n
Wavelength b
Amplification factor i

4 January 1973



DEFINITIONS

Af/At

fimp
Afp

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 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 (see fig, 1).

Io

T

— T

T

7203290, ~ Timp >
Fig. 1. '

current pulse

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
VSWR

The time of rise of voltage T,y is defined as the time interval between
points of 20 and 85 percent of the smooth peak value heasured 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 a voltage maximum to that at an adjacent
minimum.

January 1973 1



DEFINITIONS

dVy/dT Unless otherwise stated the rate of rise of voltage dV, /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 N =
80%—~f——
Vap
'
— T
Fig.2.
voltage pulse
Vfo 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.

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

6 = Timp(sec) x fimp(Hz).

2 November 1970



2]
=5
<5 PUBLIEZIMS 'VAINIO
! a A 2quwalep spans 'y
4 Z (12A8] eos je Z "xo.dde jo J0joey 18 ES) UOISSIWWOY) [BI1UYID01308(3 [BUOHEBUIBIU|  3Y} JO 3D1() [e1jus)
[ wo Jad $1{0A 00| JO Jite JO UMmopXealq uo paseq ,, : WOy 3|qEUILIGO . SUoNEp Y03l .
a9
w = B L1000 — 21000 - 34} £9¢L - - - - 9280 | 1591 - - - L "M 62OM | O0Ovi Y 0ELI— ObIL
m m () 92000 — 81000 - 8¢ 0iil 500 s0€ 90y 0200 91071 |2e0eC - - - 8 UM 82OM | 002t H oovi— 226
w “ (o] 1¥00'0 — 0£000 - LT 9'88 S00 oge 1Sy 0200 oLzl | ovse - - - 0l UM LCOM | 006 d 0CTil— 8¢
_“_ w m 09000 —2v000 - €02 9L S00 85¢ | €IS 0200 6vS'L | 660€ - - - 2l UM 9ZOM | OvL d 6’16 — 509
06000 — £€9000 - [AH! 665 S00 I6€ | 6LS 0200 088'L | 6SL€E - - - Sl UM SZOM | 029 H 8'SL — 8'6F
G100 — 1100 - 0901 iy S0'0 Wy 189 0200 88T |SLLY - - - 6l UM vZOM | 005 H 965 — Z'6¢
0200 — 100 - S18°0 S'6E S00 88y eLL 0zZ00 SY8'Z | 069°S - - - ¢ "YM €COM | 00v Y 1°0S — 62
100 — 2200 - €850 9le S0'0 65S y16 0200 9SSE | CIVL - - - 8C UM ZCOM | 0z H 0o — v'9Z
8r0'0 — veoo - SEV°0 (X4 S00 feiope] 901 0200 8lEy | 9€9'8 e - - Y€ HM ITOM | 092 d 0€E — L'1T
8500 — €v00 - 0LE0 Lie S00 S€9 |'0LT 1200 8ler | 89901 - 1z €S v UM 0COM | 022 H L9 — 9'L1
010 — 0800 - 8620 v S00 158 6671 9200 LIy'9 | ¥S6TL - - - 1S UM 61OM | 08l H 02z — S¥l
910 — 2o - 9.10 [44} S00 €66 €8'L1 1€00 668°L | 66LSlL d - 13 29 UM 81OM | Ol Y 08l — 611
€20 — LI - €e10 8l S00 90¢CL | 6512 8€00 S2S6 | 0S06L W - - SL "M LIOM | 0ZL o 0'SL — 86
620 — 020 1430 010 86 S00 0Ll | ov'ST 900 09101 | 09822 X L9 258 06 "M 91OM | 001 H sl — 28
£y0 — €£0 - - - S2Lo 1291 | 91'6C SeLo G6CL | 0662 1 oze - 201 UM - - 00t —00°L
90 — SE0 €010 ¥6.00 68'L 1500 88°GL | SL'IE LS00 ¥29'2L | 66¥'8C H 89 1S 2L gM SIOM | ¥8 Y 666 — LS9
20— 950 SL00 9L500 9r9 0L00 5061 | 0L'8¢ 0L00 66LGL [ S8VE r 901 0s LEL UM PIOM | 0L H 18 —8Es
oL — 6L0 9500 LEYO0'0 LSS 1800 Yr'eT | ¥9EY i800 £61°02 | 6€07 o} - - 651 UM €IOM | 8 H S0k —vov
2L — 60 900 SSE0°0 €Ly S600 o¥'SZ | 08°0S 600 6vicz | SS'iv o S6 6Y 181 UM ZIOM | 8y H 66'S —¥6€
e — 91 2€00 6%200 8¢ [450) €eTe | erI9 4%V €806C | L18S \4 - - 62CHM | VIIOM | Oy H 06y —eze
ze — (44 S200 68100 (4% 12N 0L'8e | 029 Lo YOvE | viCL S SL 8y ¥82 UM 0NOM| 2 d S6'€ — 09T
8v — e 8100 8EL00 i8¢ L0 Ly | 2V06 L0 8ley | 9¢98 - €Ll cil OPEHYM | V6 OM | 9C H 0€e —L1IT
SL— (4] €100 0.6000 90¢ o 1985 | 8TELL (440 19%S | 2260l - SOt 0l 0EY UM 8 OM| 2 d 9z —aLt
0~ SL 0100 67000 vil 0o £8'89 | 09°¢€l 920 Ly9 | vS6ZL a - - 01S UM L OM | 81 H 0ZT —S¥i
0Li— ozl 1000 225000 9| 00 1998 | 91691 €20 S528 | 01'S9l hl €01 69 059 UM 9 OM | ¥ d UL —vlL
N anjea anjea ZHD F ww ww F win ww | X|d3Hd | ‘wne | ssesq | YINIIY | 'ONVLS [.D31 €51 ZHO
s ixepy | j2onsi0ay) | Kouanbaiyfiybiay pue yipm| ybiay | yipim | wubrey pue yipw | yybiaH | yipim | aNve n/ -5y HSILIHE .031 £51
1s9y61y 03 359m0| U0 dJUuBII|O] uo 3dURII|O] NVI spow - 0t3)
w.S«QU:__MM_:s“”N“P mv_:m“www‘_smwwnﬂcu 404 CcmaDO-MmeDmW—-Uaﬂo :O_uuwmwwhv‘wwh—ﬂcﬂ_ NOLLYNDISIA 3AINDIAVM >0w-wuwwﬁm
w/gp ut NOILVNNILLY 30INDIAVM 3AINO3IAYM

SNOILVNOISIA ANV ViVa IAIN9IAVM AVINONVION

January 1973




FLANGE DESIGNATIONS

FLANGE DESIGNATIONS

FLANGE DESIGNATION

FOR PLAIN FLANGE CHOKE FLANGE
WAVEGUIDE JAN JAN
153 IEC* 154. IEC UG U 154 IEC UG U

Brass | Aluminium Brass | Aluminium

R 14 |PDR 14 4174 | 418A

R 18 |PDR 18

R 22 |PDR 22 435A 437A

R 26 |PDR 26 553 554

R 32 |pih 32 DR %2 53 584 | CAR 32 | 54A | 585A

R 40 UER 40 PDR 40

R o4 | a8 TR 28| 1aea 207 |CAR 48 |148C | 4068

TR E o

R 70 | (AR 70 TR0 sa 421 | CAR 70 | 3438 | 440B

R 84 EBBE o Sgs o 51 138 {CBR 84 | 528 | 1378

R 100 | PBR 100 PDR 100 39 135 |CBR100 | 40B | 1368

R 120

R 140 | PBR 140 UBR 140 | 419 CBR 140 | 541A

R 180

R220 | FPBR 220 UBR 220 | go5 507 |CBR220 |s96A | s98A

R 260 | PCR 260

R a0 |FBR 320 PCR 320 | go9 CBR320 | 600A

R 400 | PCR 400 383

R 500 |PCR 500 PAR 500

R 620 |PCR 620 PFR 620 | 385

R 740 |PCR 740 PFR 740 | 387

R 900 |PCR 900 PFR 900

R1200 | PCR1200 PFR 1200

January 1973



FLANGE DESIGNATIONS

IEC

Waveguide flanges covered by IEC recommendation shall be indi-
cated by a reference number comprising the following information

the number of the present iEC publication

a
b the letters "IEC"
c. adash
d. a letter relating to the basic construction of the flange
P = pressurable
C = choke, pressurizable
U = unpressurizable
e. a letter for the type according to the drawing. Flanges with the
same letter and of the same waveguide size can be mated
f. the letter and number of the waveguide for which the flange is de-
signed
UNPRESSURABLE PRESSURABLE CHOKE
‘ 14 14
32 32
70 70
84 84
100 100
120
220
320 320 320
Type C 500
620
Type F 1200

* JEC Recommendations are obtainable from :

Central Office of the

International Electrotechnical Commission
1, rue de Varembé

GENEVA, Switzerland

January 1973







RATING SYSTEM

( in accordance with LE.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






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

2.2

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 defined by its
published data, and shouldnot 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-

772 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
characteristics of the device under consideration and of all other electronic
devices in the equipment.

—» 3. HEATER

3.1

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-
bardment (back heating). Before the application of the h.t. 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. the heater voltage
should be reduced to the heater running voltage. The individual data sheets
contain information relating the heater runuing voliage to the average anode

input power or to the average anode current.

Waiting time ( also known as h.t. delay time or warming-up time)

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

Heater starting current or peak heater starting current ( surge current)

With some tubes it is required to limit the (peak) value of the heater current
when switching-on the heater supply. Individual data sheets give information
on this together with the cold heater resistance to assist in the design of a
suitable current limiting circuit.

Heater supply frequency

When not mentioned specifically the heater supply should be d.c. or 50 to
60 Hz a.c.

OPERATING CHARACTERISTICS

The values published for these characteristics must be considered as the out-
come of measurements on an average magnetron. Individual magnetrons may
show a certain spread around the published values, whereas during life the
values may be subject to variation.
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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 themag-
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.

TYPICAL CHARACTERISTICS

U

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
resistancecharacteristic and a minimum value of series resistance which should

PUPIRPRSR T

TR T AT et e oluet 1r irndividiial dosa ol ooe o
be adJaccut LO UHC HI4glCLL Ol 15 ZLVCIL 1l 1uulviuuadl aata sneets.

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.
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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 low arate of rise of voltage may also cause oscillation in the
wrong mode or oscillation in the normal mode at lessthan full current for an
appreciable period and this will cause frequency pushing leading to a broad
frequency spectrum.

ia Af <
Generally the rate of rise of v

oltage 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 of the 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 causelarge 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,
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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 currentwhich 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.

7. 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 standingwave 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.

8. 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 voitage standing wave ratio (VSWR) has been
replaced by the magnitude of the reflectioncoefficient ( ¥) these magnitudes being
related by the formulae:

1+ _ VSWR - 1
VSWR = — ¥ JSWR 71

The loaddiagram 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.
9.1

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 incertain duplexer systems. In the design of such a system
it is necessary 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
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12.

13.
13.

13

(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.

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.

INPUT AND OUTPUT CONNECTIONS
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 the heater 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 contact,
but they should not be rigid and allow for some expansion to meet the rather
high temperature differences which may occur in practice.

.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
maintainedbetween 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 protectedby 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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H JP9-2.5D
I 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 I¢ 0.5 A
Waiting time at tymp above 0°C Ty min. 2 min
Waiting time at t,,pbetween
0 °C and -55°C Ty min. 3 min
LIMITING VALUES (Absolute max. rating system)

. . ) min. 0.02 wus 2)
Pulse duration T1mp max. 1.0 us 2)
Duty factor S max. 0.001

min 2.5 A
Peak anode current Iap max. 3.5 A
Mean input power Wy max. 13.5 W
Peak input power Wip max. 13.5 kW
Rate of rise of anode voltage Eidl% max. 70 kV/us 3)
Voltage standing wave ratio VSWR max. 1.5
Anode temperature ty max. 120 °C
min. 5.7V
Heater voltage Ve max. 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 (Tirnp) 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 DA’fA Dimensions in mm
Net weight: 1.02 kg

Mounting position: any 8)

4min 1
1

34max |
,

— 4__182

lead connections
‘ 127tinned k JP9-25E red-heater

19250 2211693"1257 blue-heater/cathode
2 leads 200 A y
, ¥ outlet via wavequide WG16
25max to take bolted flange choke
/—f”'couplmg similar to joint
services type 5985-99-083-0051

L3 ¢

i s
) .| 4080
30max & 4 a & ‘
{ IS — -~ R
4 fixing holes (a) ] — $4.318 £0.076 (4x)
P 4445 +0076 16255+ 0025 le—
4441008 e— —»{3863 +003}e—
le——87.96 £003 ——{7210078

*JP9-2.5E wander plugs:-
4 mm single pin 378/4/Red  -Red lead

Belling Lee 3 mm single pin 378A /3 /Black-Blue lead

8) See page 4
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JPS-2.5E
TEST CONDITIONS AND LIMITS
Test conditions
Heater voltage : Vs 6.3 V
Mean anode current I, 3.0 mA
Duty factor S 0.001
Pulse duration Timp 1.0 wus 2)
Voltage standing wave ratio VSWR max. 1.05
Rate of rise of anode voltage %};—a—‘ 70 kV/us 3)
Limits and characteristics min max ——
Peak anode voltage Vap 3.2 3.8 kV
Mean output power Wo 3.0 w
Frequency f 9.415 9.475 GHz
R.F. bandwidth at  power B Tz 5 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 %f— 2.5 MHz/A
a
Cold impedance see note S5
Frequency temperature coefficient ——-—:f: 0.25 MHz/degC 6)
a
Input capacitance Cak 9 pF 7)
Heater current at Vf=6.3V,Va=OV If 0.5 0.6 A
OPERATING CHARACTERISTICS,
Heater voltage V¢ 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 Ia 3.0 3.0 A
Rate of rise of anode voltage gTa 60 60 KV /us 3)
Peak anode voltage Vi 3.6 3.6 kV
Mean output power Wop 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 the end of life when it fails to meetthe
following limits when operated as specified under "Test conditions and limits".

Mean output power Wo 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. 91" 2 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.




MAINTENANCE TYPE Il JIP9-7A
|1

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 o= 6.3 V
Heater current If = 600 mA
Waiting time tamb > 0°C T, = min. 2 min.

0]

tamb < 0 °C Ty 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 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.

LIMITING VALUES (Absolute limits)

Pulse duration Timp = max. 2.5 us

Duty factor 6 = max. 0.0025

Peak anode current Iap : :;f: i: 2

Peak anode voltage Vap : Irl:li): g Ez

Input power Wi, = max. 82.5 W

Rate of rise of anode voltage AVa = max. 60 kV/us
ATy

Voltage standing wave ratio V.S.W.R. = max. 1.5

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

TYPICAL CHARACTERISTICS

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

Peak anode voltage

Peak anode voltage at Iap =4.5 A
Peak output power at Iap =4.5 A
Pulling figure at V.S.W.R. = 1.5

Negative temperature coefficient

Distance of voltage standing wave
minimum from face of mounting
plate inwards

Input capacitance

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

Cak

]

>

>

>

9210

to

5 kV
5.3 kV
7 kW

9270
< 6
< 5.7

<0.25

16.5 mm < 22.5

i

"

< 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.
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JP9-7A

MECHANICAL DATA

Dimensions in mm

__max810 max556
max302

P —

{:

o max64

;

-

Reference plane A
[

—

max826
3181025

mcx4,§:3j; min49 - 1
_min _,1
lo16 008 ' !
o l =
e o NS
W o B9
Reference planeC %E : fo?);l él
Lo e ——o— — — — =E,
4x4.322008” 325101 k JZ %45 +008
16.25%010 Xobo ~ L
Mounting position : any
Net weight : 1.4 kg max 254
—— - >

l) Miniature bayonet cap
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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 packaged

HEATING: indirect

Heater voltage Vi o= 6.3 Vx£5%

Heater current I = 550 mA

Waiting time  tamp > 0 °C Ty = min. 2 min
tamb < 0 °C 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 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.

LIMITING VALUES (Absolute limits)

Pulse duration Timp : nml?: O1(.)(5) Zz
Duty factor 5 = max. 0.002
Peak anode current at - max 60 A
Timp =0.1to 1.0 us Iap - min‘ 4'5 N
Peak anode current at - max —_—
Timp =0-Lus lap - min. 4.5 a
Peak anode voltage Vap Z Za;i g; EX
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JP9-7D

LIMITING VALUES (continued)

Input power Wi, = max. 83 W
Rate of rise of anode voltage AATVa = max. 120 kV/us
v

Voltage standing wave ratio V.S.W.R. = max. 1.5
Temperature of anode block ty = 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 V¢ = 6.3 6.3 5.8 V
Pulse duration Timp = 0.05 0.1 1.0 us
Pulse repetition frequency fimp = 4000 1000 1000 Hz
Duty factor 6 = 0.0002 0.0001 0.001
Peak anode current I‘rle = 7.0 6.0 5.5 A
Average anode current I = 1.4 0.6 5.5 mA
Peak anode voltage Vap = 5.9 5.7 5.6 kV
Rate of rise of voltage g‘—%’a— = 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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ll JP9-7D

MECHANICAL DATA Dimensions in mm

max 26.4 Net weight 1.4 kg

max 64
t
}

32512071

max81

max3Q2

=

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.

1y Reference plane A
2) Reference plane B

3) Reference plane C

November 1969 3
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Iap =554
A4 fp =15MHz
& =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 f 9345 to 9405 MHz
JP9-15B f 9415 to 9475 MHz

Peak power output Wo 21 kW

Construction packaged

HEATING: indirect

Heater voltage Vf = 6.3 V

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

For average input powers greater than 25 W it is necessary to reduce the heater
voltage immediately after the application of high tension in accordance with the
curve on page 5 .

LIMITING VALUES (Absolute limits)

Pulse duration Timp = max. 2.5 ws

Duty factor 6 = max. 0.0015

Peak anode current  Timp = 1 Hs Iap : 2?:1( 28 2
TTmpeltozsws Ly Dot C0

Average input power Wi = max, 83

Rate of rise of anode voltage Z-ATXL = max. 100 kV/us

v
Voltage standing wave ratio VSWR = max. 1.5
Anode block temperature ty = max. 120 °c

November 1968 1




JP9 -15

JP9-15B
MECHANICAL DATA _ max 113.5
=
4
= fe—
/ | E !
\ % i .
[ ‘ = o
I t EJ x
‘ ! g
Bil . ' £
= (PP | ek
= = 2 4 v
- I 1 min154:
- Max965 max 40 muxSﬁ:j max 25'3731 )
i max 70.
. . . max 85.3
Dimensions in mm g
Net weight 1.7 kg 88,0201 max 47
Mounting position: any - mu; é9.7 i .
16.25+ 010Jn ‘
1016+ 0.08
il ; 445008
max4.7 | e
: | o ‘ L N
= /" ‘ 3
oS/ S+t ——- - - XT—1
SLiT i
- N T O
I N
S o]
H 4x432+008 E
53. 1016.i.0e
o~

MAGNETRON OUTPUT

To fasten the magnetron base plate to the WG16 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 = 7.0to 8.2 kV
Peak output power at Iap =7.5 A WOp > 17 kW
Pulling figure at VSWR = 1.5 Afy < 18 MHz
Pushing figure AAf < 1.5 MHz per A E
Iap E

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 Vg = 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 § = 0.000125 0.0002 0.0005
Peak anode current Iap = 8.0 7.5 7.0 A
Average anode current I, = 1.2 1.6 3.5 mAl)
Peak anode voltage Vap = 7.7 7.6 7.5 kV
Rate of rise of anode voltage AATVa = 95 90 80 kV/us

TV

Average input power Wi = 7.75 11.4 26.5 W
Peak input power Wip = 62 57 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 = 09345 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 betweenthe ra-
diator fins may be necessary to keep the block temperature below the permitted
maximum.
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JP9-15
JP9-15B

Yo Ag \'\, Q{L 7202564 /10.16.i.0e

%Ag ‘\ \ 1 v ,VGAQ
\ "' \ . :70’1\7'5’2
P </
\ h
\ \ W _= ~~
h2s Wy v 247 / ~L
< Vaiia
magnetron

Iap =754 O=mounting plate
Afp =17MHz

a =reflection coefficient.
fo= 9375 MHz (JP9~15) area of unsatisfactory
fo = 9445 MHz (JP9~15B) operation
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JP9-18

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f .380 to 9.440 GHz
Peak output power W0p 21 kW
Construction packaged
HEATING: indirect
Heater voltage Ve 6.3 V
Heater current 1t 0.55 A
Peak heater starting current Ifop max. 5.0 A
Cold heater resistance Rfo 1.75 @
Waitingtime attymy, above 0°C Tw min. 2 min
Waiting time att, below 0°C Tw 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 S
Peak anode current Iap
Mean input power Wi
Rate of rise of anode voltage g—%—i
Voltage standing wave ratio VSWR
Anode block temperature ty

COOLING

max. 2.5
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

$4.445+0.075 (2x)

‘5l<—

{ S

miniature bayonet

C 1l 102
— 10.08
! 47 min—s
| -'77% v]l +— 4.8 max
- 102max
104.3
104.
- 113.5 max

cap @ 9.16

reference plane A

84
max

A
outlet via WG 16(R100;WR90)
to take bolted flange choke
coupling Joint Services type
5985-~99-083-0051

Dimensions in mm

\ | 15.35[“ $4.32+008 (4x)
6.
H reference plane C
—— 1o+
] 2296 31
! 2276 30

o-— - — g

7204798

kf

' | ~reference plane B

anode temperature
measuring point

55max —»{ 28max le—

le—— 78max ——
7210884
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” - JP9-18
I

TYPICAL CHARACTERISTICS

Frequency, fixed within the band f 9.380 to 9.440 GHz
Peak anode voltage at lap = 8.6 A Vap 7 to 7.5 kV
Peak output power at Iap =8.6 A Wop > 19 kW
Pulling figure at VSWR = 1.5 fp < 18 MHz
Pushing figure af < 1.5 MHz/A
Aly b
) L Af

Frequency temperature coefficient At < 0.25 MHz/degC
Distance of VSW minimum from face of

mounting plate into tube d 16.5 to 22.5 mm

g

Input capacitance Cak < 8 PpF

OPERATING CHARACTERISTICS

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

Peak anode current Lap 8.6 8.6 A
Mean anode current Ia 1.8 4.3 mA 1)
Peak anode voltage A% ap 7.2 7.2 kV
Rate of rise of anode voltage % 920 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.
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JPT9-01

TUNABLE MAGNETRON

Air-cooled packaged tunablie 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 Vi = 6.3 V
Heater current Ifr = 1.2 A
Waiting time:
tamb < 0°C Ty = 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

Air flow required for cooling to be directed

between the radiator fins Z 150 dm3/min
TYPICAL CHARACTERISTICS

Anode current Ipb = 50 mA
Anode voltage Vo = 900to 1100 V

Pulling figure (V.S.W.R. = 1.5) Afp < 20 MHz
Frequency pushing < 1 MHz /mA
Negative temperature coefficient < 0.5 MHz /°C
Output power at £ = 9150 to 9600 MHz Wo > 5 W
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JPT9-01

MECHANICAL DATA
Dimensions in mm max 50 max 86

S Wam—

max 65

, max 32

temperature
measuring point

reference plane "A"—-—

o)

f (red) T
f,k (blue)
!
reference plane "C"

Net weight P - 680 g

. » > 4
Number of turns to cover the tuning range - 8
Tuning torque < 2.3 kgcm
Tuning backlash < S MHz

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

OPERATING CHARACTERISTICS

Limiting resistor in series with the magnetron 1 k2
Frequency f = 9200 9400 9550 MHz
Running heater voltage Ve = 4.5 4.5 4.5 V
Anode voltage Va = 920 930 930 Vv
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
mde output system RG-52/U (British designation WG16)

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

LIMITING VALUES (Absolute limits)

= max. 1150 V l)
Anode voltage Va = min. 850 V1)
=  max. 60 mA
Anode current Iy = min. 20 mA
Peak anode current Iap = max. 100 mAl)
Anode supply D.C. power Wia = max. 60 W
Voltage standing wave ratio V.S.W.R. = max. 1.5 E
Temperature of anode block ta = max. 140 °C —
l) Modulated continuous wave
November 1969 3
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YJ1000

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 Ve = 6.3 V5%
Heater current at V¢ = 6.3 V Ig = 0.5 A

At ambient temperatures above 0 OC 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 - %f < 0.25 MHz/°C

Pulling figure at voltage standing

wave ratio 1.5 Afp < 18 MHz
. . Af
Pushing figure - < 2.5 MHz/A
AIap

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

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

MECHANICAL DATA Dimensions in mm

Net weight: 1,02 kg L‘al
o
QL =7r=
4x A 4X 1)
+
4445+0076 ’*'}3\’5—0’025
| B VA N
- d-—4->- 0
—,T n
[
~—_ [ 1] ‘ S
[—J Tsreaos|| S

76255+0025'Z‘BJ i 444+008

8796+0025 —138633+0025
max 115 1225+ 4.25
!\— T £ £h n 5+
™ <
2| :
ANl
. 1355+017 Tt

Fa]
5
£

g b
o

£3
€
(@)
R

wn

© g

(s [Vs}

£l
S
£

Mounting position: any

1y 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.

Pulse duration Timp - 2?; 0‘05 ﬁz
Duty factor ) = max. 0.001
Peak anode current Iap - 2211:1( 3: :
Average input power W; = max. 13 W
Rate of rise of anode voltage i}l{—i’ = max. 60 kV/us
Voltage standing wave ratio V.SX’V.R. = max. 1.5
Temperature of anode block

(see note 2) page 2) ty = max. 120 °cC
OPERATING CHARACTERISTICS
Heater voltage Vi = 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 AVa = 50 kV/us

T,

Average anode current Iy = 600 uA
Peak anode current Iap = 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 Wop = 3 kw
Pulling figure at voltage standing

wave ratio 1.5 Afp = 15 MHz
END OF LIFE PERFORMANCE
Peak output power at Iap =3A Wop = 2 kW
Frequency within the band f = 9190 to 9320 MHz
Peak anode voltage at Ig,lp =3A ‘ Vap = 3.2to 3.8 kV
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H YJ1010
il

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 V +£ 10 %
Heater current at V¢ = 13.75 'V If 3.1 A+0.2 A
Peak heater starting current If max. 12 A
Cold heater resistance R;}O > 0.6 @
Waiting time Ty min. 2,5 min

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

- _ W
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 8.5t0 9.6 GHz
Pulling figure (VSWR =1.5) Afy < 13.5 MHz
Peak anode voltage at Iap =27.5 A Vap 20to 23 kV
Capacitance anode to cathode Cak 9to 13 pF
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YJ1010

MECHANICAL DATA

' ! heater-cathode terminal

l.__.IQ see detail B
ref. plane C N

centre line of waveguid?!

j mounting flange
output flange ‘ and
anode terminal 1) <
—~——
|
ref. plane A | y
Allidall ' Vv
=
= >

surfaceD 1)

e

tuner drive shaft 2)

—see detail C

—4
—\\frequency versus
indicator setting

—A

)
T
|
l
ref. plane C ' |
\‘ A
B
c

axis of T
heOtteerr_rf\?ntc:"'.Ode 1 airduct inlet flange
D 3) .E, see detail D
' Ay

r=={e | o] o

e -___%@____

l——— ;—? ____L_ _E__g____r_ _ref. plane B
4 , ?r’ e ——
: a
t
G

3)
N

M

T 25.10.ajaj
H— u

airduct outlet

see detail A

serial number

For notes see page S
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YJ1010

MECHANICAL DATA (continued)

5) AE
AF
AG

No.8-32NC-2TAP |‘ 1

1/41"-20NC -2
thread fiim(rjn(;/:"t)h ] “_ﬁ E—
L reec e HEBE
1:;: <
= v
T v k.
'detoilA]
see detail Fy
AA
- AB | .
R AC it mm inch

ret. plane ‘B P | 23.01£0.79| .906 +.031
Q 31.754+1.19]11.250+.047
R 17.47 max. .688 max.
The millimeter dimensions have S 31.7541.57]1.250 +.062
been derived from inches. T 101.6 max. |4.000 max.
mm inch U [109.52+2.39 4.312 +.094
\Y 0.79 min. .031 min.
A]195.25 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 1.25 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+0.2572.500 +.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 £0.253.000 +.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. A] | 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)

BA

>
=3 LAZ
$: Y BB
gl=< BC .
— e ;I’m
—_— = v o
< No.6-32NC-2
digital indicator” [ax] Ay thread 8D
detail B detail C poes detail D
. BG
ﬁz} BN
BK |gen ﬁ :%
BL BJ BM BO
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
- o ~ +0.43 +.017
AN 6.35+0.38{ .250+.015 BC |13.97 -0.81 .550 - .032
AO | 13.72 +8;(2) .540f‘88§ BD | 6.35+0.79 | .250+.031
. ' BE [19.05+0.38 .750 +.015
AP 21.08+O'20 .83O+'008 BF [38.10+0.79 |1.500 + .031
-0.12 -.005 -
56| 1 01+O.12 040+.003
AQ | 13.11 min .516 min. 7T -0.00 | 7 -.000
2? é‘f? fgxz's i;g’ fagl‘o BH | 3.94+1.01 | .155+.040
AT | 3.97+0.79] .156+.031 EIL Ig‘gzig';z ‘(ﬁzt‘g%
- . - . +0. .1 +.
AU | 19.05 min. | .750 min. BL | 4.77+0.025| .188 +.001
AV [105.08 £3.81[4.137 +.150 BM | 4.77+0.025 188 001
AW | 9.13+0.79| .359 +.031 : el BRELdEE
AX | 12.70 £1.57| .500 +.062 +0.12 +.005
AY | 28.19+1.57|1.110 +.062 BN'| 1.01 -0.00 -040 .000
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
J1

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) 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.

4y 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.

lO) The heater terminal and the heater-cathode terminal are concentric to
within 0.25 mm (.010").
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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 l) Timp max. 2.75
Duty factor ) max. 0.0011
Heater starting voltage Vi, max. 15
Peak heater starting current If max. 12
Peak aner current 1) Iap g::; ;(5)
Average anode input power Wi max. 630
Peak anode input power Wip max. 630
Rate of rise of anode voltage 1)
for pulse duration = 1.5 us AATZ‘?, 2:}1( 2;?
for pulse duration > 1.5 us AA_T\i-a; 2:; 2(7)8
Voltage standing wave ratio VSWR max. 1.5
Anode temperature 2) ty max. 150
Cathode and heater terminal
temperature 3) t max. 165

kV/us
kV/us

kV/us
kV/us

oc

oC

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?2 absolute.

Input pressurization p min. 0.85 kg/cm?2 abs.
(625 mm Hg)
Output pressurization p max. 3.2 kg/cm2 abs.

1) See section "Pulse definitions" .
2y 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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OPERATING CHARACTERISTICS

Pulse duration 1) Timp 0.13 0.3¢ 0.6 1 us
Pulse repetition frequency  fjmp 2000 2080 1670 1000 Hz
Duty factor 6 0.00026 0.0007 0.001 0.001

Peak anode voltage 1) ' Vap, 21 21 21.5 21.5 kV
Rate of rise of V";fﬁgz AAT\E 200 200 200 200 KV/us
Peak anode current 1) lap 24 24 27.5 27.5 A
Heater voltage, running Vi 9.7 3 0 0 Vv
Average output power W, 52 140 225 225 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 °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 aredesigned 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.

l) See section "Pulse definitions".
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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 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.

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 VSWR

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.

&

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

[0]

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 (Vg 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.1l). Any

capacitance used in a removable viewing system shall not exceed 6 pF. For
caculating 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).

Vo Io

T 100%—fA— = T

50%-f— Vap

—T7 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 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 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 intothe 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 bepulsed bya hard tube, line type
or magnetic modulator.
The YJ10l1l 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 8.5to0 9.6 GHz
Peak output power Wop 225 kW
Construction packaged
GENERAL
Cathode
Heating: indirect by A.C. or D.C.
Heater voltage, starting and stand-by Vs 13.7 V+ 10%
Heater current at V¢ = 13.75 V If 3.1 A+0.2A
Peak heater starting current pr max. 12 A
Cold heater resistance R¢o > 0.6
Waiting time Tw min. 2.5 min

Immediately after the high voltage has been applied, the heater voltage must be

reduced in accordance
for Wi up to 450 W:
for Wiy > 450 W :

with the formula:

Vi =13.75 (1 - ML) v (See sheet 9)

450
Vi=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

see detail A

serial number

~

Net weight: approx. 5.5 kg

|

<3
a

ref. plane B

axis of heater— H(& hote:

cathode terminal

surface DY

2

l >

N A

4 screws 1/4"-20NC-2 thread
centre line of waveguide

output flange

heater-cathode terminal
see detail B
AL

¥\_ref. plane A

mounting flange
and anode ter-
minal 1) 3)

® ~
s | n =2
LN <R
S W S—
A AM
% i Wai AN
AO
AP | detail B

Mounting position: any

Q ref. plane C

AE 4 holes
AF No.8-32NC-2TAP

F—A—G—" 6.35mm (1/4") min.
L thread depth

=8

T
< <<

7203482

detail A

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.
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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 + .010
E 152.40 max. | 6.0 max. AJ 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 7.14+0.12| .281 + .005 AM | 4.29+0.12| .169 + .005
] 98.42 max. | 3.875 max. AN 6.35+0.38 .250 + .015
K 15.95 max. | 0.628 max. AO | 13.72+0.12 .540 + .005
L 76.20+0.25] 3.000 + .010 -0.20 - .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 + .047 AR 3.96 max. .156 max.
v 0.79 min. .031 min. AS 3.17+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)

2.

N O O

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

10.

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 (VSWR =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 Ly Timp max. 2.6 us
Duty factor ) max. 0.0011

Heater starting voltage Vig max. 15 Vv
Peak heater starting current pr max. 12 A
Peak anode current Iy Iap rr;l:l( ;8 ﬁ
Anode input power, average Wi max. 630 W
Anode input power, peak Wip max. 630 kW
Rate of rise of anode voltage 1) dv,/dT :::( 2;8 :z;::
Voltage standing wave ratio ) max. 1.5

Anode temperature 2y ta max. 150 ©cC

1) See section "Pulse definitions"

2) For point of measurement see note 6 on the outline drawing.
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LIMITING VALUES (continued)
Cathode and heater terminal temperature b 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/cm? abs.

OPERATING CHARACTERISTICS

Pulse duration 2)  Timp 0.13  0.25 0.5 L us
Pulse repetition frequency fimp 2000 4000 2000 1000 Hz
Duty factor 6 0.00026 0.001 0.001 0.001
Peak anode voltage 2) Vap 21 21.5 21.5 21.5 kV
Rate of rise of voltage

pulse 2)  dVn/dT 200 200 200 200 kV/us
Peak anode current 2) Lap 24 27.5 27.5 27.5 A
Heater voltage, running Vg 9.7 0 0 0 v
Average output power Wo 52 225 225 225 W
Peak output power W0p 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°0C
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"

l) 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.

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 VSWR
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. 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 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.

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-
culating . 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 cur-
rent pulse at which the current is 50 % of the smooth peak current (fig.2).
Vo Io

—»T

. —
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 torectangular 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 f 32,7 to 33.4 GHz
Peak output power Wo 25 kW
Construction P packaged
GENERAL
Cathode dispenser type
Heating indirect
Heater starting voltage Vi, 4 V +10 %
- 59
Heater current at V¢ =4V Ig 3.4 A +0.7 A
Peak heater starting current pr max. 8 A
Cold heater resistance Rfo > 0.16
Waiting time 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 g

. 1
minimum 1) 0.58 to 3.15 mm

Stable range: peak anode current Iap 6to 16 A
Peak anode voltage at Iap =10.5 A Vap 11.5to 13.5 kV
Negative temperature coefficient - i—f max. 1 MHz per °C
. . Af, typ. 40 MHz
= p
Pulling figure (VSWR =1.5) Afp max. 50 MHz
Pushing figure Af max. 4 MHz per A
AIap
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 wus
Duty factor ) max. 0.0003
Heater starting voltage Vi, max. 4.4 V
Peak heater starting current pr 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 %) dV,/dT Elar; igg EX;ZE
Voltage standing wave ratio VSWR max. 1.5
Anode temperature 3) ty max. 150 °C
Cathode and heater terminal

temperature t max. 150 ©C
Pressure p min. 45 cmHg

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

Heater voltage Ve 4 VvV
Pulse duration 2) Timp 0.04 X) wus
Duty factor ) 0.0001
Peak anode voltage 2) Va, 11.5to 13.5 kV
Rate of rise of voltage pulse 2) dVa/dT 300 kV/us
Average anode current, pre-oscillation

current included I, 1.6 mA
Peak anode current 2) Iap 10.5 A
Average output power Wo 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.

l) 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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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 VSWR
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 (V4. 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-
culating the rate of rise of anode voltage the 100 % value must be taken as
12.5 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)

Va Ia
T 100% [\v = i T
80%——f-—— 100%
ap 50%—
4
T i — T
7203290 imp . ‘

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 aresult 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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YJ1020

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 1 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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l) 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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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 f 32.7 to 33.4 GHzi

Peak output power Wo 30 kW

Construction P packaged
GENERAL
Cathode dispenser type
Heating indirect

. +10 %

Heater starting voltage Vfo 4 v 5
Heater current at Vg =4V If 3.4 A+40.7 A
Peak heater starting current pr max. 8 A
Cold heater resistance Rfo >n. 0.16
Waiting time 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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YJ1021

TYPICAL CHARACTERISTICS

Distance of voltage standing wave 1
minimum )

Stable range: peak anode current

Peak anode voltage at Ia

Negative temperature coefficient
Pulling figure (VSWR = 1.5)

Pushing figure

Capacitance anode to cathode

Af
Al
ap

Cak

LIMITING VALUES (Absolute max. rating system)

0.05t00.25
0.58 to 3.15
6to 16
11.5to 13.5
max. 1
typ. 40
max. 50
max. 4
7

Ag
mm
A
KV

MHz per °C

MHz
MHz

MHz per A

pF

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

Duty factor

Heater starting voltage
Peak heater starting current
Peak anode current 2)
Average anode input power
Rate of rise of anode voltage
for pulse duration < 0.1 us
for phlse duration = 0.1 us
Voltage standing wave ratio
Anode temperature 3y

Cathode and heater terminal temperature

Pressure

1)2)3) See page 3.

Timp
6

max.
max.
max.
max.
mai .
max.
min.
max.
max.
max.
max.
max.

min.

0.5 wus
0.0003
4.4 V
8 A
16 A
60 W
200 kV/us
400 kV/us
300 kV/us
1.5
150 °C
150 °C
45 cmHg
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YJ1021

TYPICAL OPERATION

Heater voltage Ve 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 11.5to013.5 kV
Rate of rise of -

voltage pulse Z) dVa/dT 300 250 250 kV/us
Average anode cur -
rent, pre-oscillation

current included I 1.6 2.5 2.5 mA
Peak anode current %) la, 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.

January 1973
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YJ1021

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 VSWR
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 (Vo 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 shail not exceed 6 pF . For cal-
culating the rate of rise of anode voltage the 100 % value must be taken as
12.5 kV.

The pulse duration (Tijmp) 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 Iy

T

nm Timp _ —T

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 1S 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.
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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: Z8 30016

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 lbs/sq. in).
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l) Inscription of serial number.
) 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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YJ1030

PULSED MAGNETRON

Packaged rugged magnetron with low frequency temperature coefficient, suitable for
high-altitude operation.

QUICK REFERENCE DATA

Frequency tunable within the band f 5.4to05.9 GHz
Peak output power Wop 160 w
Construction packaged

HEATING : Indirect by a.c. or d.c.

Heater voltage V¢ 5 v
Heater current I 0.5 A
Waiting time Tw 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 Vép 1.00 tol1l.35 kv
Pulling figure (VSWR = 1.5) Afp < 12 MHz
Frequency temperature coefficient Af/At < -0.1 MHz/°C
Input capacitance Cax < 6 pF
Pushing figure Af/AIap < 15 MHz/A

Frequency modulation under vibration
of 12 g ( 50 to 2000 Hz) < 2 MHz
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YJ1030

LIMITING VALUES (Absolute max. rating system)

Pulse duration

Duty factor
Peak anode current

Mean input power
Rate of rise of anode voltage
Voltage standing wave ratio

Temperature of anode block

OPERATING CHARACTERISTICS

Pulse duration

Pulse repetition frequency
Duty factor

Heater voltage, running

Anode current, peak
mean

Peak anode voltage
Rate of rise of anode voltage

Input power, peak
mean

Output power, peak
mean

Pulling figure (VSWR = 1.5)

MECHANICAL DATA
Mounting position : any

Net weight ¢ approx. 0.2 kg

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

max.
max.

max.
min.

max.
max.
max,

max.

0.002
1.0
0.6
2.5

1.5
100

2000
0.002

0.8
1.6

1.2

944
1.9

160
320

10

us

kV/us

°c

us
p.p.s.

mA
kV
kV/us
w

mW
MHz
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MECHANICAL DATA

8
o
by
N M L
N
o /) 5|8
1.2 Ak
o
. |
Output via 50 4L ! &
T.NC. madle connector I -
o 8
3 q, 3
0| Q 8 +H
S|® =12
H 1 ~
© :
(N. '
q- -
4

Plane X

Dimensions in mm

3fixing holes tapped 6/32 U.N.C.
depth min. 4.0
equispaced on P.CD.=27.0

Tuner locking screw 6 BA
; hex. socket set screw

% T Plane Y
“z\’. “g’ H Anode temperature
=| 4 V" measuring point
(=2
N M o -
& 4
0
oS,
_L—_rl—l
£
g ..Red lead : f
) Black lead: f(k)
34.25+025
4. 87540025
! a
)
&l 3 fixing holes
ﬁ £ tapped 6/32 UN.C.
0| © frad)) _ .depth min. 4.0
NEIR\\YZ i
P equispaced on
o) P.CD.=27.0
b Tuning screw fk f 720020
10.00+025
7208418

January 1973



YJ1030

8 7208418
Timp=10us
p.r.f. =2000 p.p.s

(%/o)

17

16

200

(w)

150

100

Vap ==
(kV) =

1
0.6 07 0.8 0.9 TIgp (A) 10

4 | l January 1973



6027H YJ1060

PULSED MAGNETRON

Light-weight packaged magnetron for pulsed service at high altitudes. The tube operates
at a fixed frequency within the range 9.345 to 9.405 GHz and the peak output power is
20 kW.

QUICK REFERENCE DATA
Frequency, fixed within the band f 9.345 to 9.405 GHz
Peak output power Wop 20 kW
Construction packaged

HEATING : indirect by a.c. or d.c.

Heater voltage, starting Vfo 6.3 V +5%
Heater current at V¢ = 6.3V I 0.55 A
Waiting time

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 immediately after
the application of the anode voltage in accordance with the chart given on page 6.

MECHANICAL DATA

Mounting position: any
Net weight : 1.5kg

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 5985-99-0830051

Reference plane Ay
A
l< w t

|

7204797

Reference plane B|
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(D (>

7204798
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kf f
% |
Retference planeC _ —1 _i ——
C

Anode connection terminated at
the base plate.

Common heater/cathode lead
indentified by a sleeve.
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Y1060

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
C 0.17 +0.003 4.324+0.08
D 0.175 4+ 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+0.1
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 0.125 + 0.01 3.18+0.25
T 3.25 max. 82.6 max.
U 2.52 +0.118 64 +3
A% 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 f 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 (VSWR = 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 ﬁ:; Z 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 VSWR 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 1) 0.0007 0.001
Heater voltage, running Vi 5.4 4.6 V
Peak anode voltage Vap 7.2 7.2 kV
Rate of rise of voltage pulse dvVa/dr 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 Wi, 38 54 W
Output power, peak Wop 20 20 kW
mean Wo 14 20 W
Pulling figure (VSWR = 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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YJ1071

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 Vs 6.3 V5%
Heater current at Vg = 6.3 V I¢ 0.55 A
Peak heater starting current pr max. 4 A
Cold heater resistance Rfo 1.75 @
Waiting time o
at ambient temperatures above 0 "C Tw min. 2 min
at ambient temperatures below 0 ©C Tw min. 3 min

For mean input powers > 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.
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YJ1071

LIMITING VALUES (Absolute maximum rating system)

Pulse duration

Duty factor
Peak anode current

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 =6A
Peak output power at Iap =6A
Pulling figure (VSWR = 1.5)

Frequency temperature coefficient

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

Input capacitance

Frequency pushing

Timp

max. 1
max. O
min. 4
max.
max.

.0 us

.002
.5 A

7 A

max. 120 kV/us

max. 1.

5

max. 120 °C

.380 to 9.440
5.5t0 5.9
min. 9
max. 15

max. =0.25

16.5t0 22.5
max. 8
max. 2.0

GHz
kv
kW
MHz

MHz/°C

mim
pF
MHz/A
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OPERATING CHARACTERISTICS

Pulse duration Timp 0.1 0.5 wus
Pulse repetition frequency fimp 1000 1000 p.p.s.
Duty factor 6 0.0001 0.0005
Heater voltage (running) V¢ 6.3 6.3 V
Anode current, peak Iap 6 6 A
mean Iy 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
g a
Input power, peak Wi ap 34.2 34.2 kW
mean Wi, 3.7 17.1 W
Output power, peak Wop 10.5 10.5 kW
mean Wy 1.1 5.5 W
Pulling figure (VSWR =1.5) Afp 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 5.5t0 6.0 kV

1) Includes pre-oscillation current.
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YJ1071

MECHANICAL DATA Dimensions in mm
max 25,4
|
a2l
3 |
S ! a
+l
~ T
5 [ |
+ 1 Reference plane C
< ————— O —- O -—
wl ¢+ 0%
2] }
= | &lo K
"4 holes 4.315+0075 cathode - yellow lead
2holes 4.445+0075 . heater -green lead
325%0) | 4371041
} 1042 j+— Reference plane B
131104 anode temperature

measuring point

direction of airblast , copper cooling fins
1
]
|
i
0| ﬂ I
3 | [
5 = b 2
g o t : : L ¥ ] -
) ! [ B
fp LN e A
Reference plane A ¥ ' min 49225 max 5558, | 3018
I max 101.6 3 bl 7483 1635 7206768

Mounting position : any

Net weight : approx. 1.4 kg

l) The protector sleeve shall be within 5° of a normal to reference planeC.

2yA 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.

4 January 1973



Y1071

7206767 [}
IS]
N
N
RHES
ETE [S)
@©
i
7
nvavi
7
yaviv. [
o AR ©
Ji
/
y |f
/
/
7
Vi
y K
4 A
K 7
71/
Yy
V)
7
L o
I.L!Wu
RREEY
3
Tﬁlﬂ
%
o
w3 © < <
=2

October 1969



YJ1071

Towards
magnetron

Reflection
coefficient

Vs rg

0 mounting plate

+5MHz
—

Iap =6A
Aafp = 14MHz
7206765
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YJIo

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 20 kW
Construction packaged

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

Heater voltage, starting Ve 6.3 V59
Heater current at Vg =6.3 V I¢ 0.55 A
Peak heater starting current Ifop 5 A
Cold heater resistance R¢o .75  Q
Waiting time o
at tymp above 0 C Ty  min. 2 min
at tayp below 0 °C Ty 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 flo
fins may be necessary to keep the anode block temperature below the permitted maxi -
mum.

tober 1971 1



YJ1110

LIMITING VALUES (Absolute maximum rating system)

Pulse duration
Duty factor

Timp <1 us

Peak anode current

Timp > 1upus

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 (VSWR =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 ps
2.5 ps
0.0015
6 A
9 A
6 A
7.5 A
85 W
120 kV/us
1.5
120 ©c
9.405 GHz
8.2 kv
17 kW
18 MHz

-0.25 MHz/°C

22,5 mm
8.0 pF
1.5 MHz /A

l l January 1973



YJIno

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) Ve 6.0 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 (VSWR =1.5) Afp 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 9.345 to 9.405 GHz
Peak anode voltage at Iap =7.5A Vap 7.0to 8.4 kV

1) Includes pre-oscillation current.
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MECHANICAL DATA

Mounting position: any

Net weight: 1.5 kg

two holes

44510089

=185 (% F?" DA 4y ¥
N $ o S
x| . ~ +l
23, | F’JL w | 8
ote | e e — o8
} min47 [ max4.8
e 76+3 o
max102 .
< 104.240. o
max113.5 N
miniature
bayonet cap
9:16 mm dia
oy
l 3
>
«] A, g
Ho i
s |
m* |

E)

Reference plane A

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

/ + four holes
\ 2200 43240084

Reference plane C

| — Reference plane B

Dimensions in mm

kf f

anode temperature
measuring point

Outlet via /(NG 16 (R100;WRS0)
to take bolted flange choke
coupling Joint Services type
5985-99-0830051
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-5MHz ’/Bl\g —10MHz

Towards
magnetron

+10MHz

7206460 25.10.aaaj.
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YJinao

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 25 kW

Construction packaged
HEATING : indirect
Heater voltage Ve 6.3 A%
Heater current If 0.55 A
Peak heater starting current Ifop max. S A
Waiting time at t, .- above 0 oc Ty min. 2 min
Waiting time at t, 1, between

0°C and -55 °C Tw min. 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)

min. 0.05

Pulse duration Timp max. 2.0
Duty factor 6 max. 0.0015
min, 6.0
Peak anode current Iap max. 10
Mean input power Wia max. 85
Peak input power Wiap max. 75
min. 7.5
Peak anode voltage Vap max. 8.5
Rate of rise of anode voltage dVa/dT max. 120
Voltage standing wave ratio VSWR  max. 1.5
Anode temperature at reference point ty max. 120
( see outline drawing) )

Heater voltage , starting v . 5.9
’ f max. 6.7

COOLING

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

not exceed the limiting value.

Note : see page 4
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—» MECHANICAL DATA

Net weight: 1.4 kg
max 25.4

i
|
\

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

Dimensions in mm

two holes j / £
¢ i / 32.51%0; our holes
4.445:1:0.076<_ 6078008 / 113‘2571_40.110 4,328 +008% a
\.' o ll Reference plane C
e 8 _94s
I e @8 5
E L | R al \ , 8?'
e | Te e T oo)3
/ ! o | 16.25+01 kf f
30.99+0.08 | min4?7 <m°xl‘~8 heater/cathode =yellow lead
e 763 . Reference plane B heater =green lead
I L max102 - 4
e 104.2:£01 de t t
anode temperature
max1135 A measuring point
recommended direction  \\Qy /
of air flow if required 4 /
L\
L ~
)
x
= 8 g =
Ho !
1+
©lo
2]
Y ‘ : i - ’
f / Outlet via WG 16(R100;WR90) max55 max28 | ‘
Reference plane A to take bolted flange choke™* ~ " max78
coupling Joint Services type T20aea
5985 -99-0830051 ’

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 Ve 6.3 v 1y
Mean anode current Iy 4.0 mA
Duty factor 6 0.0005
Pulse duration Timp 0.5 ps 3)
Voltage standing wave ratio VSWR max. 1.05
Rate of rise of anode voltage dvVa/dT 120 kV /us 2)
Limits and characteristics min. max.
Peak anode voltage Vap 7.5 8.5 kv
Mean output power Wo 10 W
Frequency f 9.380 9.440 GHz
R.F. b . 2.5 4
. F. bandwidth at 1/4 power B Tim MHz )
Pulling figure at (VSWR = 1.5) Af, 18p MHz 5)
Pushing figure = 1.5  MHz/A8)%)
Aly
Stability 0.2 % 6)
Minor lobe level 6 dB 4
Cold impedance Seenote /)
Frequency temperature coefficient
(after warming) Af/At, -0. 25 MHz/°C 8)
Input capacitance Cax 9 pF 8)
Heater current at Vf = 6.3V, Wj =0 If 0.43 0.6 A

OPERATING CHARACTERISTICS

Heater voltage \%3 6.3 6.3 v

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 Iap 8.0 8.0 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 2.5 12.5 w
Peak output power Wop 25 25 kW

Notes: see page 4.
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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. 1he magnetronis
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 ap 7.5 8.5 kv
Frequency f 9.380 9.440 GHz
R.F. bandwidth at 1/4 power B 3.0 MHz
Tj
mp

—= Stability 1 %

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 operatinginto a VSWR 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 miissing
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 a percentage
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 givea VSWR 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 only.

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

4 | I ‘ I January 1973
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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 Vf 6.3 v 1)
Heater current 1t 0.55 A
Peak heater starting current If, max. 5 A
Waiting time at tamp above 0 °C Tw min, 2 min,
Waiting time at tgmb 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

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

Heater voltage , starting

COOLING

Timp max.
[ max.
I min,
ap max.
Wia max.
Wiap max.
min.

Vap max.
dVa/dT max.
VSWR  max.
ta max.
Ve min.
max.

0.0015

2 ps
6 A
10 A
85 W
75 kW
7.5 kV
8.5 kV
120 kV/ps 2y
1.5
120 °c
5.7 'V

6.9 V )

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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—s» MECHANICAL DATA

Dimensions in mm

Net weight: 1.4 kg
Mounting position: any /)

three hoLes a No.10-32 UN.F. threaded

two holes
é + four holes
4.445:!:0.075‘ 60.78 \ 32 51+0.10 4,32+ 0089 a
\'i{ 1 l J& & Reference plane C
i o 9 -

max41.7
3099

=

NN

| Reference plane B kf f
max4.8

T

cathode = yellow lead
heater =green lead

anode temperature

65+3
3.18+0.25

measuring point

-

max84

' — 7
/Outlet via WG 16(R100;WRS0)
Reference plane A

to take bolted flange choke I
coupling Joint Services type - max78 =| 7260401
5985-99-083-0051

« Lead connections

Belling Lee L.378/A3 black plug : Heater/cathode - yellow lead 140 mm
Belling Lee L378/A4 red plug : Heater - green lead 165 mm

7) see page 4
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TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage Vg 6.3 \Y% 1)
Mean anode current Ia 4.5 mA
Duty factor 5 0.0005
Pulse duration Timp 0.5 ps 3)
Voltage standing wave ratio VSWR max. 1.05
Rate of rise of anode voltage dv,/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 (VSWR = 1.5) Afp 18 MHz
Stability 0.25 % 4)
Minor lobe level at (VSWR = 1.5) 6 dB
Cold impedance see note J)
Frequency temperature coefficient Af/Aty -0.25 MHz /degC 6)
after warming
Input capacitance Cak 9 pF 6)
Heater current at V§=6.3 V If 0.43 0.60 A
OPERATING CHARACTERISTICS
Heater voltage V¢ 6.3 6.3 v
Pulse duration Timp 0.05 0.75 ps
Pulse repetition rate fimp 2400 800 pP.p.s.
Peak anode current lap 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
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Yini21

3) The tolerance of current pulse duration, T

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

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

imp- measuredat 50% amplitude is +10%.

4) With the magnetron operating into a VSWR 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.

Migging nulg od a nercentace of the number of i nulgag an-
VIISSIng puises are \—APJ.»DOV\J as a y\,;.\,\.un.asu o1 Ti¢ numder o1 xul.uut puiscs 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 give a VSWR
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.

6y Design test only.

7) 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.
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PULSED MAGNETRON

Air-cooled packaged magnetron intended for serviceas a pulsed oscillator at a fixed
frequency. The YJ1140 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 WG18) 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 V¢ 12.6 v7* 12?7"
- (¢}
Heater current at Vi = 12.6 V L¢ 3.2+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) T 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
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LIMITING VALUES (Absolute max. rating system)

Pulse duration

Duty factor

Peak anode current

Mean input power

Rate of rise of voltage pulse
Voltage standing wave ratio
Temperature of anode block

Temperature of cathode and
heater seals

Input pressurization

The output assembly must always be pressurized

T
6

imp

max.
max.
max.
max.
max.
max.

max.

max.

min.

1 us

160 kV /us
1.5

150 °c

165 °cC
45 cmHg

0.6 kg/cm2 abs.)

. When the magnetron is working

into a matchedload, the pressure onthe output window must be higher than lkg/cm2

abs.

TYPICAL CHARACTERISTICS
Frequency, fixed within the band
Peak anode voltage at Iap =15 A

Stable range at matched load:
peak anode current

Pulling figure
Frequency temperature coefficient

Distance of voltage standing wave
minimum 1)

Input capacitance

Frequency pushing

v
ap

I
ap
Af,

Af

16.350 to 16.650 GHz

11 to

7.5 to

max.

max.

0.40 to

max.

13 kV

15 A
25 MHz

- 0.5 MHz/°C

0.54 Ag
9 pF

4 MHz/A

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

matched load.
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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

Qutput power, peak
mean

imp
imp

o

Vi

Lap

I

Vap

dVa/dT

W

0
WP

o

0.5 wus
800 Hz
0.0004
10 V
15 A
6 mA

Il to 13 kV

100 to 160 kV /us

45 kW
18 w

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

The smooth peak value (V5 _or Iz ) 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 leading
edge of the voltage pulse above 80 %, of the smooth peak value (fig.1l). 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 ¢ value must be taken as 12 kV.

The pulse duration (Tim )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).

e I

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 needbe 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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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 WGI18 plain flange drilled and tapped for four
6 - 32 UNC bolts (as in UG-541) to mate with
UG-419.

Cathode connector 55356

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).
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MECHANICAL DATA Dimensions in mm
___mox108.2 |, moxé25
max87.3 Reference plane A
64.04-64.54 | Reference plane 3
l 319-32.4 g )
2 I A o 2 33.0-336
L ‘—@E/?ég T 24.0~24.4
8 76-8.0
" Pl o
3 ) g -
3 ) &)1 ST ol e # | | @
g 2 2 858 -
& J3L) [—H—
Y 8GR ; ;
y ” \ﬁ" <%
4holes 7.02 to 7.26 L'—Reference plane 2
min79.5 | min17.5 4holes 6-33UNC-28
max60 .+ Detail A
3 | See detail A -
max} Ly Reference plane 1
T max 23
E PN ! ) 14.8-15.2
XN |
o]
§ | i
g b .
mf [ r+_ 11 (1 [
3 2) 0
3| oy A NS
Et See detail B | st | 5§
v | 16 51 >
R Tl A |
| HiIRClS
; 0
@ E Detail B
© | A475-445
| B159-6.1
© CB7-1.
\ D717
i [E [ max20.
7208411

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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YJ1181

PULSED MAGNETRON

Frequency agile air cooled packaged magnetron for use as a pulsed oscillator in navi-
gational, search, and fire-control radar systems. It can be pulsed by a hard tube, line
type or magnetic. modulator. The magnetron type Y]1181 provides in addition to frequency

agile operation the possibility to select any fixed frequency within its band (e.g. for MTI).

QUICK REFERENCE DATA
Type Nominal | Afgmin * | Afmayx | Agile Peak
centre frequency output
frequency excursion power
(GHz) (GHz) (GHz) (MHz) (kW)
YJ1180 , YJ1181 9,050 8,925-9,175 8,7-9,5
YJ1180L, YJ1181L 8,850 8,725-8,975 8,5-9,3 450 200
YJ1180H, YJ1181H 9,150 9,025-9,275 8,8-9,6
Construction packaged
) Afmin. is the frequency band that is at least covered by any individual magnetron of
the same type.
Afmax, represents the outer limits for possible oscillation frequencies for any indi-
vidual magnetron of the same type.

HEATING : indirect by a.c. (30 to 1650 Hz) or d.c.

Heater voltage, starting and stand-by \%i 13,75 V +10%

0
Heater current at Vf =13,75V If 3,15 A+0,35 A
Peak heater starting current pr max. 12 A
Cold heater resistance Rfo > 0,8 Q
Waiting time Tw min. 150 s

Immediately after the high voltage has been applied, the heater voltage must be reduced
in accordance with the formula:
I
a
Vf =14,8 (1- m) V  (see also page 9)
where I, (in mA) = duty factor x peak anode current.
When I = 3 mA the heater voltage must be 13,75 V.

April 1973 1
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TYPICAL CHARACTERISTICS

Peak anode voltage at Iap =26,5 A Vap 21 to 24 kv
Pulling figure A fp < 15 MHz
. . Af
Pushing figure - < 0,5 MHz /A
Al
Passive -oscillation frequency difference Af 9 to 16 MHz 1)
Frequency temperature coefficient ﬁtf -0,5 MHz/°C
a
Capacitance; anode to cathode Cak < 20 pF
MECHANICAL DATA
Net weight : approx. 7 kg
Mounting position : any
Support : mounting flange

The waveguide output has been designed for coupling to standard rectangular waveguide
153 IEC-R 84.

Waveguide output flange: couples to 154 IEC -CBR 84 flange.
Tuner speed : 4500 revolutions/minute
One revolution of the tuner shaftcorresponds to 16 full tuning cycles. One cycle con-

sists of a quasi-sinusoidal excursion through the entire tuning range and return.

THERMOSWITCH, mounted on tube, see outline drawing

Contact S.P.S.T. normally closed
Opening temperature 110 to 122 °C
Closing temperature approx. 10C °c

Contact ratings 220 V a.c., 1,5 A; 220 V d.c.,0,4 A non-inductive load
Leads black, 2

1y The passive-oscillation frequency difference will not vary more than 4 MHz for each
individual tube over its frequency band.

2 April 1973
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YJusi

LIMITING VALUES (Absolute max. rating system)

Pulse duration 1)

Duty factor
Heater voltage

Peak heater starting current
Anode current, peak 1)

Anode voltage, peak 1)

Anode input power, mean
peak
Rate ofrise of anode voltage
for pulse duration = 0, 15 ps

for pulse duration > 0, 15 ps

Voltage standing wave ratio

Anode temperature at measuring point

{ane ouitline dAvawing)
\PCT VuULLLIT QI dwliilg)

Cathode and heater terminal temperature
at measuring point (see outline drawing)

Input pressurization 2)

Output pressurization 2)

1) See " Pulse characteristics and definitions"

2) IN/em? = 75 mm Hg

VSWR

ta

max.
max.

max.
min.

max.

max.

max.

min.

max.

min.

max.

max.

max.

min.

max.

min,

1,60
0,13

0,0011
15
12

27,5
15,0

24

660
660

205
60

180

165
30

30
10

kV /us
kV/us
kV /us
kV /ps

oC

%c
N /cmZabs
N/szabs

N/cmZabs
N/cmzabs
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OPERATING CHARACTERISTICS

Pulse duration l) Timp 0,15 1,0 1,5 ys

Pulse repetition rate fimp 2200 1000 670 p-p-s.

Duty factor 5 0,00033 0,001 0,001

Peak anode voltage 1) Vap 22,5 22,5 22,5 1%

Rate of rise of voltage 1) dVa 180 150 150  kV/ps

dT

Peak anode current 1) Tay, 26,5 26,5 26,5 A

Heater voltage, running Vs 11,7 5,3 5,3 \%

Output power, mean W 66 200 200 w
peak WOp 200 200 200 kW

The manufacturer should be consulted whenever it is considered to operate the magne-
tron 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 120 °C under any condition of operation.
If necessary, the heater /cathode terminal should also be cooled to keep its temperature
below 165 °C. An air flow of approximately 0, 85 m3/min is normally sufficient.

PRESSURE

The mounting flange and the output waveguide flange are designed to permit the use of
pressure seals. The minimum pressure to prevent cumulative electrical breakdown in
the output coupling shall be 10 N/cmZ2abs . See also under "Limiting values"

LIFE

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

1) See " Pulse characteristics and definitions"
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YJ1si

STARTING A NEW MAGNETRON

When a magnetron is taken into operation for the first time some sparking and instability
may occur. It is recommended to start the magnetron in the following way :

1. Apply heater voltage (13,75 V) for at least 150 s.

2. Raise the anode current gradually, preferably starting at the shortest available pulse
duration, until one half of the normal operating output power is ohtained. Cperate the
magnetron at this power level at the lowest tunable frequency.

Take care that the heater voltage is reduced in accordance with the heater voltage
cut-back schedule.

3. 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.

4, Repeat the procedure 1, 2, and 3 with the magnetron operating in the frequency agile
mode.

After this running-in schedule the magnetron can be put into use at the normal operating
conditions.

AGEING OF MAGNETRON

It is recommended that magnetrons kept in store are re-aged every 12 to 24 months.
Recommended ageing procedure available on request.

TUNING MECHANISM

The tuning is achieved by rotating a tuner inside the vacuum part of the magnetron. This
tuner is magnetically coupled to the tuner motor and rotates with the same speed as the
motor. The magnetron is tuned over one complete cycle when the motor shaft is rotated
1/16 rev. (22,5 9), The tuner can rotate in both clockwise and counter -clockwise direc -
tions depending on the electrical connection of the tuner motor. See below for informa -
tion on the connection of the tuner motor.

It is advised to run the tuning motor normally only during oscillation conditions.

o blue Two-phase, 400 Hz supply

90 © shift between phases
115V [90° Phase voltage 115V
o Input power 9 W/phase
red :
2 5 6 4
1

1sv|[0°

w33 O

7268131
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FREQUENCY LOCK (YJ1181 only)

The YJ1181 is provided with a tuner lock added to the motor, so that it can be used for
frequency agile or fixed frequency operation.

Agile tuning is only achieved when the motor rotates clockwise. Fixed frequency oper -
ation is obtained by reversing the direction of rotation of the motor axis. In this direc-
tion a built-in mechanical device is actuated that locks the motor shaft. This lock keeps
the tuner in a defined angular position, corresponding to a predetermined frequency.
This angular position can be adjusted by means of a shaft protruding from the motor
housing ( see outline drawing).

CIRCUIT NOTES

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

b. The magnetron is used in combination with an F.T. L.O. (fast-tuned local oscil -
lator) including a circulator which provides load isolation at the same time. The
distance between circulator and magnetron should be as short as possible.

Under no circumstances should the magnetron be operated with a load giving a VSWR
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
supplied 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 mini-
mum 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 mean
anode current.

The occurrence of this diode current can be avoided by preventing the anode voltage
becoming positive with respect to the cathode during the intervals between the pulses.

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.

6 April 1973
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Y J1181

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 50% of the smooth peak value (Fig.1). Any capacitance used in a
removable viewing system shall not exceed 6 pF. For calculating the rate of rise of
anode voltage the 100% value must be taken as 22,5 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).

Va

100

50%0— - Ilap

l

7268130

Timp >

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 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 irregu-
larities.

April 1973
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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 treatment of the
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 in) apart, to
prevent 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 surround-
ings e.g. of wooden shelves. When the tubes can not be stored at normal temperature
they must be stored in protective packing.

When handling and mounting the magnetron, a minimum distance of 5 cm (2 in) between
the magnet and any piece of magnetic material should be maintained 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 four bolts (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 deformation of the flange. Furthermore, the mounting should be sufficiently
flexible and adjustable so that nostrainis exerted on the output system when the mounting
bolts are tightened and when the output system is being coupled to the waveguide in the
equipment.

To fasten the magnetron output flange to the 153 IEC-R 84 waveguide, a choke flange

154 TEC -CBR 84 should be used. The latter flange must be modified by reaming the four
mounting holes with a 4,3 mm drill. It can then be fastened to the magnetron output flange
by means of four M4 bolts. This connection should be such that a reliable contact is es-
tablished in order to avoid arcing and other bad contact effects.

Flexible non-magnetic conduits should be fastened to the air inlet flange by means of
non -magnetic bolts and nuts.

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

e
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Y J1181
Dimensions in mim
Ref - Remarks
min. nom. max.
A 213,5
B 138,5
C 75
D 88,1
E 63, 25 63,50 63,75
F 30, 55 31,75 32,95
— G 47,5
—_— H 18,5
— ] $32
K ¢ 32
L 22,5
M 36,9 38,1 39,3
N 75
(0] 73
P 75,95 76,2 76, 45
Q 86,9
R 98,4
S 10,7
T 22,5
U $7,15
A% R 10,3
Z 13,55 14,75 15,95
AD 45,9 47,1 48,3
AE R 40
AG 29,75 31,75 33,75
CD 12,5 14,5 16,5 Only applicable for YJ1181
CE 1,0 1,0 1,1 Only applicable for YJ1181
CF 4,75 4,77 4,79 Only applicable for YJ1181
CH 3,8 4,0 4,2 Only applicable for Y]J1181
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MECHANICAL DATA
REFERENCE PLANE C
£§fTRE LINE OF WAVEGUIDE OUTPUT
wZdl f TEMPERATURE MEASURING
- POINT £ (k] TERMINAL
| (k) w
Lo 2
- L wll
2 UNC 174" - 20 | I DETAIL B w‘i]
b NUTS N | ‘ WS
o5 \ | gz
%O ! i I L
=] | f ; o
w3y —_— t
Fuz
zzj |
Wag |
S
v -
éLRTLZggT d N AIRDUCT OUTLET
| N
— ANODE TEMPERATURE
C/(A)BLE TO TUNER @ MEASURING POINT ;
MOTOR AND THER OSWITCH - LOCATION OF THERMOSWITCH
free length 1m bl

SHAFT FOR FREQUENCY
STOP MECHANISM. !
(ONLY APPLICA@LE FOR YJ1181)

\\ /'/ ce I !
/- 'ﬂ‘,j —— A
N DI CD | CENTRE LINE OF
o\ Lo AG. __ TUNER BUSHING
) \ - o e
g - |
sg [ L Z o
w | ——— -
ESR e D L CENTRE LNE
or | € o |OF fAND f(k
ED \ . f.,,‘ TERMINALS
z
Z<(\
w
Ou|

_

N

M

_.1;4.*4
L
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REFERENCE
PLANE B

|._REFERENCE P

4 HOLES

LANE C

Front and top view
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YJ1181
Ref. Dimensions in mm Remarks
min. nom. max.
w 46,5
X 37,3 37,4 37,5
Y 12,6
AA 46,5
AB 34,2 34,3 34,4
AC 28,5
— AF R 29,5
- — AH 34,5 36,0 37,5
— AJ 1
AK 1,6
AL 4
AM ¢ 38,1
AN 44,1 47,1 50,1
AO 6,5
AP 22,2 23,0 23,8
AQ 82,5 85,5 88,5
AR 36,1 38,1 40,1
AV 24
AW 70
BA 100
BB 85,5 87,0 88,5
BC 65,5 67,0 68,5
BD 18,5 20 21,5
BK 4
BL $20,95| 621,10 | 421,25
BM ¢ 19
BN $13,55| ¢13,70 | ¢ 13,85
BO ¢ 5,95 ¢ 6,35 | ¢ 6,75
BP ¢ 4,18 ¢ 4,30 | ¢ 4,42
BQ 0
BR 2,95 3,20 3,45
BS 3,15 3,95 4,75
BT 6, 35
BU 13,1
BV 19
BX ¢ 6,0 ¢ 6,0 ¢ 6,5
BY The holes have M4 screwthread
CA 170,0 173,5 177,0 Only applicable for YJ1181
CB 6,35 7,85 9,35 Only applicable for YJ1181
CC 59,35 60, 35 61, 35 Only applicable for YJ1181
CG 15,4 15,9 16, 4 Only applicable for YJ1181
CL 3,1 3,9 4,7 Only applicable for YJ1181
CM 3,1 3,9 4,7 Only applicable for YJ1181

12 ” May 1973



T1JIIOV
YJnsi

MECHANICAL DATA

DETAIL A

AS

]

.

w |
REFERENCE

—\ |
REFERENCE PLANE C
e

NE A

PLA

AU
BZ
1

FLANGE
DETAIL C

- —
;
aninn
AIRDUCT INLET/ |
;
\
i
|
I
T

Ax 72681334
.
AY — c)\\
AZ ‘
SHAFT FOR FREQUENCY )

STOP MECHANISM. /
(ONLY APPLICABLE FOR YJ1181) _—

Side view

36 ;L, 7 j, AW
I} ¥ ks —]
Ay )
A 3 E[ z
- —
x | w] #i]l R
_T
N & ac
f(k) HEATER/CATHODE - o L an -
f HEATER Jrocks T "
DETAIL A DETAIL B DETAIL C
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Dimensions in mm

Ref. Remarks
min. nom. max.
AS 65,10 69, 85
AT 25
AU 61,1 64,1 67,1
AX ¢ 44,5
AY ¢ 64
AZ ¢ 82
BE 8,75 11,75 14,75
BF 90
BG 96
BH 127
BJ 185
BZ 5
C] 1,0 1,0 1,1 Only applicable for YJ1181
CK 64,75 04,77 ¢ 4,79 Only applicable for YJ1181

14
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MECHANICAL DATA
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YJ1200

PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.
This magnetron is suitable for operation at high altitudes.

QUICK REFERENCE DATA
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 Ity max. 10 A
Waiting time Twp min. 90 s
LIMITING VALUES (Absolute max. rating system)
Pulse duration Timp max. 5.0 ws
Duty factor ) 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 %" max. 80 kV/us
Voltage standing wave ratio VSWR max. 1.5
Anode block temperature ta max. 120 °C
Cathode and heater seals temperature ts max. 150 ©°C
PRESSURISING
The magnetron is capable of unpressurised operation at altitudes up to 30000 ft

(=9 km).

Data based on pre-production tubes.

November 1969
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Dimensions in mm

—»= MECHANICAL DATA

Net weight: 1.9 kg

any

Mounting position
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Y1200

TYPICAL CHARACTERISTICS

Frequency, fixed within the band
Peak anode voltage at Iap =12 A

Peak output power at Iap =12 A

Pulling figure at VSWR = 1.3

Pushing figure

Frequency temperature coefficient

OPERATING CHARACTERISTICS

Heater voltage (running)
Pulse duration

Pulse repetition rate
Duty factor

Peak anode current
Mean anode current

Peak anode voltage
Rate of rise of anode voltage

Mean input power
Peak input power

Mean output power

Pulling figure (VSWR = 1.3)

9.345 to 9.405
11 to 12.5

40

< 15

< 0.5

<0.25

7.7
4.0
400
0.0016
12
19.2
12

60

230
144

wn
(=)

—
o

GHz
kV
kW
MHz

MHz/A

MHz /degC

us

p.p.s.

mA
kV

KV /us
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END OF LIFE PERFORMANCE

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

following:

Peak anode power at Iap =12 A Wop min. 35 kW
Frequency within the band f 9.345 t0 9.405 GHz
Peak anode voltage at Iap =12 A Vng 11 to 13.5 kV

4 November 1969
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PULSED MAGNETRON

Packaged magnetron for pulsed service at a fixed frequency.

QUICK REFERENCE DATA
Frequency, fixed within the band f - 9.415to 9.475 GHz
Peak output power Wop 65 kW
Construction packaged
HEATING: indirect
Heater voltage Vi 6.3 V 1)2)
Heater current g 1.0 A
Peak heater starting current Ifop max. 5.0 A
Waiting time at t,,, above -150C Tw min. 2 min
Waiting time at tym,between -159C
and -55 °C Ty min. 3 min
LIMITING VALUES (Absolute max. rating system)
Pulse duration Timp max. 1.0 wus 3)
Duty factor ) max. 0.001
min. 12
Peak anode current Iap max. 6 A
Mean input power Wi max. 160 W
Peak anode voltage Va max. 16 kV
. dva min. 100  kV/us4)
f de voltag —=<
Rate of rise of anode voltage aT max. 150 KV /usd)
Voltage standing wave ratio VSWR max. 1.5
Anode temperature ty max. 120 ©oC
Heater voltage Vs min. 5.7V

max. 7.0 V
COOLING

Adequate cooling is provided at maximum input power by an air flow of 0.43 mg/min
at tymp = 95 OC and standard pressure from an orifice of 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
80% amplitude.

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

Data based on pre-production tubes.
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MECHANICAL DATA Dimensions in mm

Net weight: 2.1 kg
Mounting position: Any 8)

outlet via WG16 to take ;ZZ‘
bolted flange choke coupling 4
Joint ~Services type
5985-99-083-0051
P N A5
O 79.38
max
’ 1 J
v 7 | NV N3
| temperature
$4305(4x) 7 | —l 3251 L] | messing - |
. . ! T point I
| laes0s - | { | 3 e |
! i—=! 408max e 1326max W—J
|
' —eln6 405 e
le— 67.3max ——ele— 58max
heater terminal pin ja
 U—— with hole 3175+ 00761\5
—— 0 [}
8o1 | (1 Y i ’
max ‘ \
731
o [ TEs B a
F__ \ E , ]_O_TZ% PED 82
e NN l
51

i heater/cathode terminal
$4.91 £004 (6x) pin jack with hole
spaced 60°+12' @ 4.293 +0076 x15

8) See page 4
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TEST CONDITIONS AND LIMITS

Test conditions

Heater voltage (running) V¢ 0 VvV
Mean anode current I 8.8 mA
Duty factor S 0.00062
Pulse duration Timp 0.5 wus 3)
Voltage standing wave ratio VSWR max. 1.05

1Va X R
Rate of rise of anode voltage ;—1—: 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 f 9.415 9.475 GHz 3)

5 =
R.F. bandwidth at § power B =2 MHz
Timp
Pulling figure (VSWR = 1.5) Afp 15 MHz
Minor lobe level 6.0 dB
Stability 0.25 9% 6)
Frequency temperature coetficient % 0.25 MHz/degC7)
a

Heater current at Vf = 6.3V, V3 =0V [ 0.9 1.1 A
OPERATING CHARACTERISTICS
Heater voltage (running) Vi 1.0 v
Pulse duration Timp 0.5 us
Pulse repetition rate fimp’ 1250 p.p.s.
Duty factor S 0.00062
Peak anode current Iy 14 A
Rate of rise of anode voltage %T—a 145 kV /us 4)
Peak anode voltage Vap 14 kV
Mean output power Wy 40.5 w
Peak output power Wo 65 kW

3)4)35) See page 1
6)7) See page 4

November 1969 3



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".

7

8)

Peak output power Wop min. 50 kW
Frequency f 9.415t0 9.475 GHz
. 1 3.3
R.F. bandwidth at ; 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.

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

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.

4 November 1969



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 Vi 6.3 V B
Heater current It 0.55 A
Peak heater starting current Ifop max. 3.0 A
Waiting time at tam} above 0 °C Ty min. 30 s
Waiting time at t,,,,, between
0 OC and -55 °C Ty min, 45 S
LIMITING VALUES (Absolute max, rating system)
Pulse duration Timp max. 1.0 T
Duty factor 6 max. 0.001
Peak anode current Iap E:}l{ g 8 2
Mean input power Wi max. 20 w
Peak input power Wip rmn:la: 428 1;\3
Peak anode voltage ap, max.. 4: 6 KV
Rate of rise of anode voltage gyT—a max. 75 kV /us 2)
Voltage standing wave ratio V.SSWR. max. 1.5
Anode temperature ty max. 120 ©°C
Heater voltage . Vs E:; 2 ; X

COOLING : natural

1)2) See page 4.

October 1971



YJ1300

MECHANICAL DATA Dimensions in mm

Net weight: 1,25 kg

135.67 .
13533 i
)

8.0
118max
| tinned )
Y _—lead connections
k d,/ red-heater
200 blue -heater/cathode
T T outlet via waveguide WG16
25max to take bolted flange choke
| ,—coupling similar to joint
55max Y T T services type 5985-99-083-0051
) v o i
| ]%52 ©a T iy b ad) ‘A
% 003y | 1l 4188
‘ Ky J X T 4090
30max b tOa T Q a®) ‘
v | 0076
4 fixing holes (a) I —¢4'369 -0.127 (4x)
64445 +0076 ‘ 16255 0025 - :
4464008 —»! —|3863 +£003}e—
87.96 £00 3. 72108761

Mounting position: any

Mounting and storage precautions

When mounting and handling the magnetron, care must be taken to prevent demag -
netization. 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.

2 October 1971



YJ1300

TEST' CONDITIONS AND LIMITS

Test conditions

Heater voltage

Mean anode current

Duty factor

Pulse duration

Voltage standing wave ratio

Rate of rise of anode voltage

Limits and characteristics

Peak anode voltage
Mean output power
Frequency

R.F.bandwidth at § power

Pulling figure
Stability

Minor lobe level
Cold impedance

Frequency temperature coefficient

(after warming)

Input capacitance

Heater current at Vi= 6,3V, 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 4.

Vg 6.3
I, 5.0
8 0.001
T 1.0
1m .
V!S.RN.R. 1.05
dVa -
aT 7>
min max
Vap 4.0 4.5
W, 6.0
f 9. 380 9. 440
B 2.5
Timp
Af 18
P 0.25
6.0
see note 7)
Af
AL, -0. 25
Cak 9.0
I 0.5 0.6
Vg 6.3 6.3
fimp 2000 1000
0.0002 0.001
Tap 5.0 5.0
dVy/dT 60 60
Va 4.25 4.25
wd 1.4 7.0
Wo, 7.0 7.0

mA
Hs

KV /us 2)

kV

GHz
MHz
MHz °)

o
70

dB

MHz/°C 8)

ps
p.p.s.
KV /us
kV

kW
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YJ1300

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 end of 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)

2)

3)
4)

5)

6)

7)

8)

The magnetron is tested with a sinewave heater supply of 50 Hz and is siiitable
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. :

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

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

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
4,0 A to 6.0 A,

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

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.

The cold impedance of the magnetron is measured atthe operating frequencyand
will givea 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.

Design test only.

4 October 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 9,380 to 9,440 GHz
Peak output power Wop 1,4 kW
Construction packaged
HEATING : indirect
Heater voltage vy 6,3 V )
Heater current Ig 0,4 A
Waiting time at tymy, above —15°C Tw min. 30 s
Waiting time at tampp between -15°C and -35 °C Ty min. 45 s
LIMITING VALUES (Absolute max. rating system)
. max. 1,00 s
Pulse duration Timp min, 0,05 s
Duty factor & max. 00,0015
max. 2,5 A
Peak anode current Iap min. L9 A
Mean input power Wia max. 8,25 W
Peak input power Wiap max. 5,5 kW
Peak anode voltage Vap max. 2,2 KV
Rate of rise of anode voltage dVya/dT max. 70 kV/us 2)
Voltage standing wave ratio VSWR max. 1,5
Anode temperature ta max. 120 ©C
max. 6,9 V 1
Heater voltage Vs min. 5.7 v )

COOLING : natural

l) The magnetron is normally tested with a sinewave heater supply of 50 Hz and is suita-
ble for operation from 50 Hz to 3 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. For calculating the rate of rise, the 100% value must be taken as 2 kV.

Data based on pre-production tubes.

January 1973




YJ1390

MECHANICAL DATA . Dimensions in mm

Net weight: 1,02 kg 135.50
*o.17
i je—— 69—
*4
T T -+ T
7 T
3y :
max  min ’
t
l — le— 10%2
118 >
max
12.7 tinned Lead connections

Green —Heater

4 fixing holes (a) Yellow~Heater/Cathode

B 4L.445£0076

200
Outlet via waveguide 153 IEC-R 100
T to mate with bolted flange choke
T 25max ' coupling similar to 154 IEC-CBR 100
55max v T % T /\ ___Lhales & L.318%0076
L— 41.28
+0.38

!

- -—38.63 £0.03
— 16255
+0025

e 8796 |
+003

Output coupler: The output connection of the magnetron should be directly connected to a
waveguide choke flange similar to 154 IEC- CBR 100.

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 materials as
far as possible, at least 50 mm (2 in), from the magnet.

When storing, magnetrons should be kept as far apart as possible, at least 150 mm (6in).
During shipment adequate separation between magnetrons 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.

January 1973
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TEST CONDITIONS AND LIMITS

Final testing includes measurement of the following items:

Test conditions

Heater voltage V¢ 6,3 A% 1)
Mean anode current Ip 2,25 mA
Duty factor 8 0,001
Pulse duration Timp 0,5 s 3)
Voltage standing wave ratio VSWR <1,05
Rate of rise of anode voltage dVy/dT 70 kV/us 2)
Limits and characteristics min. max.
Peak anode voltage Vap 1,8 2,2 kV
Mean output power Wo 1,2 W
Frequency f 9,380 9, 440 GHz
R.F. bandwidth at § power B Tr—lr—ipi MHz 3) 4)
Pulling figure Afp 18 MHz 5
Pushing figure Af/AIL 2,5 MHz/A 97
Stability 0,25 % 8)
Minor lobe level 6 dB 4
Position of the voltage standing wave minimum P.O.M. see note 9
Frequency temperature

coefficient Af/At, -0, 25 MHz/degC 9)
Input capacitance Cak 9 pF 6)
Heater current at V¢=6,3 V, Wia =0 If 0,3 0,5 A
OPERATING CHARACTERISTICS
Conditions condition 1 condition 2
Heater voltage Vs 6,3 6,3 \Y
Pulse duration Timp 0,1 0,5 us
Pulse repetition rate fimp 1500 1500 p.-p.s.
Peak anode current Iap 2,25 2,25 A
Rate of rise of anode voltage dV,/dT 60 60 KV /us
Notes 1) and 2y see page 1, other notes sec page 4.
February 1973 3



YJ1390 “

OPERATING CHARACTERISTICS  (continued)

Performance

Peak anode voltage Vap 2 2 kv
Mean output power W 0,21 1,05 w
Peak output power WOp 1,4 1,4 kW

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 con-
sulted to verify that the life will not be affected. The magnetron is considered to have
reached the end of life when it fails to meet the following limits when tested under the
conditions specified under "Test conditions and limits".
Mean output power Wo min. 1 w
Peak anode voltage Vap 1,8t02,2 kV
Frequency f 9,380 to 9, 440 GHz
. 1 3,5
R.F. bandwidth at 5 power B max. —_— MHz
Timp
Stability max. 0,5 %
VIBRATION
The magnetron is vibration tested to ensure that it will withstand normal conditions of
service.
NOTES
3)  The tolerance of current pulse duration (Timp) measured at 50% amplitude is * 10%.
4) With the magnetron operating into a mismatched load with a VSWR of 1,5, both the
phase of the mismatched load and the peak anode current (within the range of 1,9 to
— 2,5 A) are adjusted to max.spectrum degradation and/or instability of the magnetron.

5) A peak current of 2,25 A is set under matched conditions. A mismatch with a VSWR
of 1, 5 is then introduced and varied through all phases.

6) Design test only.
7y  Measured over the peak anode current range of 1,9 to 2,5 A.

8) Measured as in note 4 . Pulses are defined as missing when the R.F. ecnergy level
is less than 70% of the normal level in the frequency range 9, 380 to 9, 440 GHz.
Missing pulses are expressed as a percentage of the number of input pulses applied
during the period of observation after a period of 10 minutes of operation.

9) The position of the voltage standing wave minimum is measured at the operating
frequency under the specified test conditions. The VSWR in the waveguide feeder
will be at least 6. The position of the first voltage minimum from the face of the

output flange into the magnetron is 3 mm minimum and 9 mm maximum,

4 February 1973
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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 V§ = 6.3V 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
Vi=6.3( - 1g5) V-

TYPICAL CHARACTERISTICS

Frequency, fixed within the range f 9345 to 9405 MHz
Peak anode voltage at Iap =4.5A Vap 5.3to0 5.7 kV
Peak output power at Iap =4.5A WOp > 7 kW
Pulling figure Afp < 15 MHz
Frequency temperature coefficient % < 0.25 MHz/0C
Distance of voltage standing wave minimum q > 13.5 mm
from face of mounting plate into tube < 22.5 mm
Input capacitance G < 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



2142

MECHANICAL DATA
Net weight: 1.4 kg

|Reference plane C

>
<N M -
™
-t
|
!
!
|
lld_é‘_‘ll
Anode temperature !
measuring point |
1
| .
" G 4 holes

 — A ..y _Reference plane B
n mn | )
|
15
e Copper
cooling
fins
<|* X 28] ]

N <= | G\

Direction 4)
of air blast Y

W
1 R

[4»————————’

!
|Reference plane A

Mounting position: any

D
> | 2 holes 3

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

1) 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. centredin holes shown shall clear the side of the magnet

4y Base: miniature bayonet. Sleeve: f+k; centre: f.

October 1969
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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 - 113.5
B - 4,103 - - 104.2 -
C 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 . 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 - - 0.375 - - 9.52
U - - 0.250 - - 6.35
\" - 1.250 - - 31.75 -
w - 0.125 - - 3.175 -
X - 2.393 - - 60.78 -
Y - 1.220 - - 30.99 -

October 1969
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LIMITING VALUES (Absolute limits)

Pulse duration Timp = max. 2.5 wus
Duty factor 6 = max. 0.0025

= max. 6.0 kV
Peak anode voltage Vap = min. 5.0 kv

= max. 5.5 A
Peak anode current Iap - min. 3.5 A
Average input power Wi = max. 82.5 W
Rate of rise of voltage pulse AV/ ATyy = max. 75 kV/us
Voltage standing wave ratio V.S.W.R. = max. 1.5
Temperature of anode block ta = max. 120 °c

OPERATING CHARACTERISTICS

Running heater voltage Vi = 6.3 V
Pulse duration Timp = 1.0 wus
Pulse repetition frequency fimp = 1000 Hz
Duty factor 6 = 0.001

Peak anode voltage Vap = 5.5 kv
Rate of rise of voltage pulse AV/ ATpy = 50 kV/us
Peak anode current Iap = 4.5 A
Average input current Iy = 4.5 mA
Average input power Wi = 24.7 W
Average output power Wo = 7.5 W
Peak output power Wop = 7.5 kW
Pulling figure (V.S.W.R. = 1.5) Afp = 14 MHz

4 October 1969
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2151A

PULSED MAGNETRO

N

Air cooled packaged tunable magnetron for pulsed service.

QUICK REFERENCE DATA
Frequency, tunable within the band f 8500 to 9600 MHz
Peak output power W op 60 kW
Pulse duration Timp 0.1to 3.4 us
Construction packaged
HEATING: indirect
Heater starting voltage Vi, = 6.3 V*10%
Heater current at V¢ = 6.3V Ig =0.9t0 1.1 A

Waiting time Tw

Heater resistance in cold condition Rfo

= min.

2 min

> 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 '\/ap
Increase of peak anode voltage at a
frequency variation from 8500 to 9600 MHz
with Iap constant AVap
Dynamic impedance Ry
Pulling figure at V.S.W.R. = 1.5 Afp
. L Af
Negative temperature coefficient " At
Input capacitance Cak
1) Measured with Anode current I
Frequency f
Anode block temperature ta

Four magnetic shunts

=13to 15.5

= 9000 £ 10
= 70 to 100

kv

kv
Q
MHz

MHz/oC 1)
pF

mA
MHz
oc

December 1970 l ’



2J51A

MECHANICAL DATA Dimensions in mm
Net weight: 2.3 kg

e 47550

I 3962013 1081006

4 ';’:E— g L+ N c=r~"6)
tHﬁD t'I ss.g;ifozﬂ) -

= .5X07

s U e

3

A

Worm shaft ends

| ~reference plane 3

//‘J
%.zsims

Magnetron output

view A-A

l)2)3)4)5)6)7)8)9)10)11)12) See page 4
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MECHANICAL DATA (continued)

max 150.8

>
-

6.60%0.76
tmin 1.07

»l
]
TF

|

|

|

1

|

73013
542%07

36.5

min 7.8
max55.6
max 62.3

Dimensions in mm

| ~ i reference plane 2 /,/\5)
—_ //
— o) ARSI W

= i

50%+0.38 max 341
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2J51A

TUNING
Frequency Scale reading Number of turns
(MHz) Geneva wheel Large gear dial of the worm shaft
9600 1 2.5
9000 3 0 } Z;
8500 4 3 }

The tuning mechanism requires at room temperature a minimum torque of
700 g cm (10inch 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.

3) Figure 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.
l0) Reference point for anode temperature measurement.

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

12y This diameter is concentric with the flange within 0.12 mm.

4 October 1969
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MAGNETRON OUTPUT Dimensions in mm

—ole-
4+25

2—-0.2

15°

46.5
e

6.6+03
20

ez

39.6+0.5

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. 15.5 A

Average input power Wi, max. 230 W

Frequency P max. 9650 MHz
min. 8450 MHz

Voltage standing wave ratio V.S.W.R. max. 1.5

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 Try min. 0.12 us
Heater starting voltage Vg ° max. 7 vV
Peak heater starting current Ifsurge max. 6 A
Anode block temperature ty -60 to +150 ©°c 1)

l) For reference point of temperature measurement see l0) page 3

October 1969 5



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 us
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 wus
Peak anode current Iap 14 14 14 A
Average output power W, 20 60 65 W
Peak output power Wop 60 60 60 kW
Bandwidth ata 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 1l and 11.
2) Mismatch at a distance of max. 500 mm from the output flange.

3) Within the range lap = 12.5 t0 15.5 A.

6 October 1969
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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/cm2 (43 Ibs/ 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.

c. 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.

October 1969 7
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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 neak anpde voltace and neak anode current
OI ptaxk anododac voilage and peéaxk anodae 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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2J55

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 A%
Heater current Ig 1.0 A
Peak heater starting current Ifop max. 5.0 A
Waiting time at t,}, above 0 °C Ty min. 2 min
Waiting time at tymp, between

0 °C and -55 °C Ty 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) é max. 0.001
(Wi > 150 kW) 8 max. 0.0007
Peak d pent I min, 10 A
eak anode curr ap max. 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 l)
Voltage standing wave ratio V.S.W.R. max. 1.5
Heater voltage (W; = 0) Vs min. 5.7 A%
max. 6.9 A%
Anode temperature at reference point ta max. 120 °c
( 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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2J)55

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, 5varied through 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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2J)55

MECHANICAL DATA (continued)

1.6 max
1059" *?19 05
2.29
2.03 ‘ =
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1
31.63
24 I
max A ]
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;‘3015«
37.29
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7318

28
max

- 60°%12/

banana pin jack 15 mm long
and hole @ 111462

4.98
6 holes @ 083

79.38
max
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plane A

reference
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% Temperature measuring point
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min
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44.27
*
outlet via
waveguide
WG15
c

'Cindicates that the
Clindicates that the
adjacent jack is the
common cathode

connection

D518

ober

1971



2J)55

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 (att; = 80 °C)

R.F. bandwidth at % 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

min.
\ 11
a
wr 36
f 9. 345
B
Afp
6.0
Af
Aty
Cak
If 0.9
Vg 0
Timp 1.0
imp 1000
0.001
Ia 12
dVa/dT 150
Vap 12.5
W, 50
Wop 50

2.0 A%
10. 8 mA
0. 0009

2.2 ps 2)
1.05
150 kV/us 1)

max.
13 kv
\4
9.405  GHz
—2—'§ MHz 3)
Timp 4
15 MHz )
0.25 9 5)
dB 3)
-0.25 MHz/°C 6
10 pF 6)
1.1 A
2.0V
2,25  ps
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 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 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 Wy 27 - w
Frequency f 9.345 9. 405 GHz
R.F. bandwidth at § power B - . 3.0 MHz
Timp
Stability 0.5 %
CIRCUIT NOTES

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

b. If no load isolator is inserted between the magnetron and the transmissionline,
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.

c. 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.

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 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 nulses
interval between two pulses,

e. 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 5
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H MAINTENANCE TYPE 4)50
1

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 W, 225 kW
Construction packaged

HEATING: indirect

Heater starting voltage Vi, = 13.75 'V
Heater current at V¢ = 13.75V I¢ = 3.5 A
Waiting time Ty = 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:

Vf =14 - 0.0125 Wj (V¢ in volts, Wj 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

October 1970 1



4J50

MECHANICAL DATA
Net weight: 4800 g

Dimensions in mm

63503

7°86 XpW
£03529.
l
75«11"’J
T

glexou 7|
@
S76C7

597

e
L

L]
:
S
1’0
v -
max38.2
%
< max 196 o
| @ —©
||

D
el

3

g

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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4J50

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 Ve, = max. 14 V

Rate of rise of voltage Aﬁ,\;v z ::}1( 118 tx;zz
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 t = max. 165 ©C

Duty factor 6 = max.0.001 max.0.002

Pulse duration 1) Timp = 0.3t0 1.2} max. 6|0.3t0 1.2 max. 6 us
Peak anode current Iap = max.27.5 E max. 18| max.14.5 :I 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 Vg = 6.5 V2)
Peak anode voltage Vap = 20 to 23 kV
Average anode current Iy = 27.5 mA
Pulse repetition rate fimp 1000 Hz
Pulse duration Timp 1 us
Average output power Wo > 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



4150 H

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/cm?2 (35 lbs/sq.in.) to pre-
vent arcing across the outside of the window.

Maximum absolute pressure 3.3 kg/cm2 (47 lbs/sq.in.)

4 October 1969



4152A

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 Vi, = 12.6 V -HE?
- (9}

Heater current at V¢ = 12.6 V I¢ = 2.2x0.2 A

Waiting time Ty = min. 9 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.

Ve = 11.6 - 0.017 Wy, where Wi = 6. I, . 15000

14
Vs
(V) 12~
\~.\ I
™~~~ “‘:: Ve +5 %
10 SSaS
8 Ve—5%61 I~
\Q\:\
=

6 TS

4 eSS
2 -

0 100 200 300 400 W; (W)
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4J)52A

MECHANICAL DATA
Net weight: 2.2 kg

max92
7

max 87.3

M
| [ O o
°
N
N 8
o8
x
23
| 3R

lmin 476 J\ 2)
max 150.8

465
3 37.34—32?4’1

||

max 80.1
max72.2

S >

53.2-56.3 ,|35.21-36,22

Mounting position: any

1) to 10) See page 3

34.24—

min 13.27)

>

46.5

Dimensions in mm

4.17-4.41
6.0-6.7
13.52-13.84
155
19
20.96—21.28

nmoOL >

V)
S h
x

’

9

T

]
17
79.1

. ﬂqb.
min

3.0-3.4
max5.171
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4)52A

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 kg

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 OC with respect to the tem-
perature of the cooling air.

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

3) The opening in the waveguide must be protected by a dust cover wlen 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.

6) Point for measurement of the temperature of the cathéde terminal.

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

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

9) Four holes 7.02 to 7.26 mm.
10) Reference plane A.
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4152A

LIMITING VALUES (Absolute limits)

Pulse duration Timp
Duty factor 6
Heater starting voltage Vg o
Peak heater starting current Ifsurge
Peak anode current Iap
Input power (= 6 x Iap x 15000) A
Rate of rise of voltage pulse 2)
at pulse duration of 0.4 us AAT\ZV
A
at pulse duration of 1.0 us ATZV
at pulse duration of 4.5 us Aérv
Ty
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. 1.5
-55 to +150
-55 to +175
-55to +85

us

v
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.

l) See section "Heating" page 1.

2) See page 5.

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

see notes 9) and 6) of the outline drawing.
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4J52A

OPERATING CHARACTERISTICS

Frequency f = 9375 + 30
Heater voltage \3 = 1y

Pulse duration Timp = 0.35t00.45
Duty factor 8 = 0.00065
Peak anode voltage Vap = 15 + 1
Rate of rise of voltage AA,;;&V = 140
Peak anode current Iap - 15
Average output power Wo = 50
Peak output power Wop = 80

-9375 + 30
1y
4to 5
0.001
15+ 1

85

15
80
80

MHz

us

kV
kV/us

A
w
kW

2)

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"IYa ) is defined by the steepest tangent
rv

to the leading edge of the voltage pulse above 80% of the smooth peak value.
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.)

Va

T

e

'

—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.

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. 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 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.
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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

Heater starting voltage Vi = 23.5 'V + lg g‘
- (¢

Heater current at V= 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%) 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 f = 1220 to 1350 MHz
Pulling figure Afp < 5 MHz

Peak anode voltage at I, = 46 A
and magnetic field strength = 1400 gauss Vap = 26.5to31.5 kV
Af

Temperature coefficient ~ < 0.03 MHz per °C

October 1969 1




5J26

MECHANICAL DATA Dimensions in mm

Mounting position: an Accessories
g LAy Magnet type 55302
(see page 5)
The magnetron output has been designed for coupling to a standardcoaxial trans-
mission line with an outer diameter of 1 5/8".

Net weight : 9000 g

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

8§763—90.42  _
A 48.95—49.1
o 0.8—40.
PRESSURE 9
14.07—14.58)
Sy |

To prevent electrical breakdown of

the coaxial transmission line which ~ ’ = ﬁ\ /s) a&,%
can result in permanent damage to N a3
the magnetron, itis essential topres- tl\ max E g
surize this line for peak output powers E a.25 s
greater than 400 kW. (max. 3.2 atm) R

31-3.25 M

———n —/— 9
avy

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

~
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S |
o
3
- ‘L:”“IS.B?
oiz2.29
2.29
9751 —5776

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 4H), having 12 segments separated by 1/32"
sawcuts, have been found to meet this requirement.
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MAGNET

The magnet's north-seeking pole should belocated 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.

<3
+
o

&,
9251071
—

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
7y Matched arrows on tuning gears indicate approximate midband frequencies.

8) This gear rotates clockwise when increasing 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.

10y Depth of inner conductor .
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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.

Heater starting voltage Vi = max. 26V
Peak heater surge current If surgep ~ max. 4 A
Peak anode voltage Vap = max. 34 kV
Peak anode current Iap = max. 55 A
Duty factor 8 = max. 0.0025
Pulse repetition rate fimp = max. 1000 Hz
Pulse duration Timp = 1lto6 wus

Voltage rise time

at Timp =1us Try = min. 0.3 us

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 = 1 us
Pulse repetition rate fimp = 1000 Hz
Duty factor 6 = 0.001
Heater voltage Vs = 15.5 V
Magnetic field strength H = 1400 Oe
Peak anode voltage Vap = 28 kV
Peak anode current Iap = 46 A
Aver age output power Wo = 450 W
Peak output power Wop = 450 kW
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OPERATING NOTES

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

b. 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.

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 min. 4000 pF directly across the heater terminals.

e. 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.

2. Apply heater voltage (23.5 V).

3. 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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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 W0p 50 kW
Construction unpackaged

HEATING: indirect

Heater starting voltage Vi, = 6.3 V
Heater current at Vg = 6.3 V I¢ = 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
Vg = 6.3|/ 1- @(wi 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 A =  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 °cly

1y For short periods t3 = max. 150 °C
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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 83
Net weight: 650 g
Magnet : type C1050
i
L
~
4
0
%E o
e
o
| £
Y
| 61.9 ‘
max99 : . max38

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
Frequency, tunable within the band f 2700 to 2900 MHz
Peak output power Wop 800 kW
Construction unpackaged

The magnetron is used with a 1 5/8 in coaxial output transmission line and a-~ separate
magnet having an air gap of 1, 8 in and a magnetic field strength of 216 A/mm (2700 Oe).

HEATING : indirect

Heater starting voltage Vo 16 V £10%
Heater current at Vg = 16 V Ig 2,8t0 3,4 A

Peak heater starting current pr max. 12 A
Waiting time Ty min. 2 min

During high-voltage operation the heater voltage must be reduced according to the
following schedule:

Wiy (W) Ve (V)
< 400 16 This schedule is valid only for repetittion rates of
400 to 600 ig 300 or more pulses per second.
600 to 800 10,5
800 to 1000 8
1000 to 1200
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MECHANICAL DATA Dimensions in mm
Net weight 2,3 kg
64,29
61,01 .
Fig. B 2058 24-16NS-2 j
|
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See also page 4

January 1973

N



5586

Dimensions in mm

. (continued)

MECHANICAL DATA
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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/cm?2
(40 to 45 1bs/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.

The cathode side (non-tuner side) of the magnetron anode should be adjacent to the north
pole of the magnet.

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 manu -
facturer.

;) Reference plane A
3) Reference plane B
) 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 speci-
fied for the non tunable side of the anode.
g) Applies to the location of the centre line of the guard pipe only.
)

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 to within 0, 64 mm.

)  Applies to the straight portion of the inner conductor wall.

10y  The centres of the jack holes are within a radius of 2,54 mm of the location speci-

fied, but are spaced 20, 24 + 0, 39 mm with respect to each other.

11y  Hex locking head banana pin jack 15 mm long hole, 4,29 + 0, 13 mm diameter. The

common heater -cathode connection is marked with the letter C.

Protective guard for shipping purposes.

4 January 1973
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LIMITING VALUES (Absolute max. rating system)

Pulse duration Timp max. 2,5 ps

Duty factor 6 max. 0,001

Peak anode current Iap max. 70 A

Mean anode input power Wia max. 1200 w

Peak anode input power Wiap max. 2100 kW

Peak anode voltage Vap max. 32 kV

Rate of rise of anode voltage dVa/dT ET: 132 EX;Ez i;
Voltage standing wave ratio VSWR max. 1,5

Anode temperature t, max. 100 °c

OPERATING CHARACTERISTICS

Frequency f 2,7t0 2,9 GHz
Peak anode current Iap 70 A
Average anode current I, 35 mA
Peak anode voltage Vap 27 to 30 kv
Rate of rise of anode voltage dva/dT 140 kv/us 1)
Pulse duration Tirnp 1 us
Duty factor 8 0, 0005

Magnetic field strength H (23(1)8 géx)nm
Mean output power Wo 400 w
Peak output power Wop 800 kW
Bandwidth B < 2,5 MHz
Pulling figure Afp < 15 MHz

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

1) 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.
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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 f(l) 5 A%
Heater current at V¢ = 10 V It = 3.25+4+0.35 A
Heater resistance in cold condition Rf, = 0.40 €«
Waiting time Tw = 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

Vg =10.7 - 0.0143 W;
where Wj_= 6 x Ia, x 15000. See also lower fig. page 8.
1a P

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) fl = 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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MECHANICAL DATA Dimensions in mm

Net weight 2.1 kg

max 87.3
64.04—64.54 ~

max 92
|
|
T

5)
min 476
LR 47,

B max 150.7

| .42%0s
53-85|

e

min 38. 2

b

325501

max 81

o max72.2

35.9-371

>

max 80

&

min 4

min 7
243-257

9.8-10.2

For notes see page 3.

48-52
DRSS

6.0-8.4

max 1!

1n.7-12.2

7209835

MAINTENANCE TYPE
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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 5 = max. 0.002
Heater starting voltage Vfo = max. 11 Vv
Peak heater starting current Ifsurge 5 = max. 11.5 A
Peak anode current Iap = max. 18 A
Anode input power Wi, = max. 400 W
Rate of rise of anode voltage 6)
at Tymp = 0.1 us 2¥: = max. 150 kV/us
v
AV
at Tj =1to Sus a = max. 80 kV/us
imp m
Voltage standing wave ratio VSWR = max. 1.5
Anode block temperature ta = 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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OPERATING CHARACTERISTICS

Frequency f = 9375+ 30 9375 +30 MHz

Heater voltage Ve = 10 7.5 1) v

Pulse duration Timp =0.1 (+20%) 1to 5 (#10%) wsec

Duty factor 6 = 0.0002 0.001

Peak anode voltage Vap = 15+1 15+1 kv

Rate of rise of anode voltage %\;L = 140 70 kV/us 2)
Iy

Peak anode current Iap = 15 15 A

Average output power W, = 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. Z830051 (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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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 Ibs/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.
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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

Vo Iq

T 100% /L T

N = 1
|

80%——f——

/ |

—T - Timp —T
. AV . .
The rate of rise of anode voltage (AT )is defined by the steepest tangent to the
Iy

leading edge of the voltage pulse above 80%of the smooth peak value. Any capa-
citance used in a viewing system shall not exceed 6 pF. For calculation of the
rate of rise of anode voltage the 1009 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
S cm (2 inches) to avoid mechanical shocks to the magnet.

6 . 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 f 9345 to 9475 MHz
Peak output power Wop 3 kW
Construction packaged
HEATING: indirect
Heater voltage Vi = 6.3 V5%
Heater current at Vi = 6.3V If = 0.5 A
Waiting time at tymp > 0 °C Tw = min. 2 min
at tymp < 0 °C Tw = min. 3 min
TYPICAL CHARACTERISTICS
Frequency, fixed within the range f = 9345 to 9475 MHz
Negative temperature coefficient - —ﬁ—i < 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

%n 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
Il

Dimensions in mm

1 4x
4x 7
4445+0076 “316:£0025
| VAN
g (S d—F—%- 0
| n ! [
5 ——— -
§ PT , , T , , nq
S - e i ) [
] HER N S
El L} 5140025 | =
o =l.=]
Yy J L 4.44+008
16255400251/ =
8796£0025 |  —38633+0025
max 115 1225+ 4.25
% i & h 1l 3
£
2| E
e o4
. 1355017 '

max45

max 55
max 25, max 30 | max30__ —~tmax 15

=‘§‘ 1, k (blue)

2510.ajjj f (I’Gd)
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 wus
Duty factor 1 = max. 0.001

Peak anode current la, = 2.5t03.5 A
Average input power W;a = max. 13 W
Rate of rise of anode voltage %ﬁ. = max. 60 kV/us

Ty

Voltage standing wave ratio VSWR = max. 1.5
Temperature of anode block ty = max. 120 °cl)

OPERATING CHARACTERISTICS

Heater voltage Vg = 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 AVa o 50 kV/us
ATy,
Average anode current Iy = 600 pA
Peak anode current Iap = 3 A
Average input power Wiy = 2 W
Peak input power Wi, p = 10 kW
Average output power Wo = 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.

October 1969 3



7028

END OF LIFE PERFORMANCE

2 kW
9345 to 9475 MHz
3.2to 3.8 kV

Peak output power at Iap =3A Wo

Frequency within the range f

Peak anode voltage at Iap =3A Va
4
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PULSED MAGNETRON

Air-cooled packaged magnetron for pulsed service at a fixed frequency, espe-

cially suited for use in high definition short range r

adar systems.

QUICK REFERENCE DATA
Frequency, fixed within the band f 34 512 to 35208 MHz
Peak output power Wo 40 kW
Construction P packaged
HEATING: indirect; dispenser type cathode
Heater starting voltage Vfo = 5 V +_l_(_;:t
Heater current at V¢ = 5V e = 3.9+0.7 A
Heater resistance in cold condition Rfo > 0.16 «
Waiting time Tw = 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 Iap = 6to 16
Peak anode voltage at Iap =12.5A Vap =11.5t013.5
Negative temperature coefficient - % < 1
Pulling figure at VSWR = 1.5 Afp = 35 <350
Pushing figure élf—a < 4
Distance of the voltage standing wave minimum
outside the tube from reference pilane A d =0.25t0 0.4
= 2.60to 4.4
Input capacitance Cak = 6

A
kv

MHz/°C
MHz

MHz/A

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
Ag is the wavelength of the waveguide
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MECHANICAL DATA Dimensions n mm
. max108.2 >Lmax42.57 Net weight 1.9 kg
B max87.3
64.04—64.54 _| 0
e OO o
32.05-32.25 i
3 7 3) /7 j
l i Y \\ /N S A\ —
A Q 4 o
9o )
293 R
S 5
EE & 2
¥ | S

-

Reference plane 2

Reference plane 1

0 ‘»E‘{
©
; ®
T
! ]
o
| 2 ! e %EI
2 £ L_{Ey v
St
32.05—32.25?;4 R=14-16 "1k T
min79.5 _ —imin175  f 3

4.15-4.45
5.9-6.1
13.7-135
167171
max205

mio O >

Mounting position: arbitrary

ACCESSORIES Cathode connector 53356 (See figure page 3)

l) 2)3) See page 3
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MECHANICAL DATA (continued) Dimensions in mm

T

4.2

85

= ) ]
L G 1R
= S
9 32 5

Cathode connector 55356

MAGNETRON OUTPUT

The magnetron output has been designed for coupling tothe 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

l) 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 us
Duty factor 6 = max. 0.0003

Heater starting voltage Vfo = max. 5.5 V
Peak anode current Iap = max. 16 A
Average anode input power wia = max. 60 W

Rate of rise of anode voltage

at Tymp = 0.1 0r 0.3 us §¥i = 20010300 kv/us 1)
Voltage standing wave ratio VSWR = max. 1.5
Anode block temperature ta = max. 150 °c 2)
Seal temperature tg = max. 150 °c
OPERATING CHARACTERISTICS
Heater voltage Vf3) = 4.04) 4.04) 5.0 V
Pulse duration Timp: 0.3 0.1 0.02 us
Duty factor 5 = 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 2¥i = 250 250 600 kV/us
Average anode current I = 2.5 2.5 1.55 mA 5)
Peak anode current Iap = 12.5 12.5 15.5 A
Average output power W, = 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.

S5) Diode current suppressed by a suppressor voltage of about + 300 V on the
cathode with respect to the anode
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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/cm?2 (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.
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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 intervalbetween
two pulses and to minimize unwanted noise during the region of th