MICROWAVE DEVICES: GENERAL OPERATIONAL
REFLEX KLYSTRONS RECOMMENDATIONS

6.2

HEATER

The heater veltage unless otherwise specified in individual data sheets
must be set within + 7%, of the nominal value and temporary fluctuations
must be within +10%,. Where freedom from undesirable modulation is
important a d.c. stabilised heater supply should be used.

CONTROL GRID

This electrode when incorporated is used to control the resonator
current and the nominal veltage is specified in the data for individual
types.

The control grid must never be allowed to become positive with respect
to the cathode.

RESONATOR

This electrode is usually connected to the body of the valve and is normally
operated at earcth potential.

REFLECTOR

To avoid damage to the valve the reflector potential must never become
positive with respect to the cathode and for this reasen it is essential
that the reflector connection be made at all times during operation.

If a high impedance reflector voltage supply is used, the time constant
should be such that the resonator voltage is not applied before the reflector
has become negative with respect to the cathede.

MODES OF OSCILLATION

A reflex klystron may be operated in several modes which are determined
by transit time effects and are dependent upan the reflector voltage.
The mode of operation is chosen for optimum power output and for
the maximum electronic tuning range.

TUNING

Electronic tuning

The frequency of osciilation within a made may be varied by adjusting
the reflector voltage. The frequency change between the frequencies
at which the power output has fallen to half the maximum value is defined
as the electronic tuning range.

Mechanical tuning

Generally &lystrons can be mechanically tuned over a wide frequency
range but it is necessary to optimise the reflector veltage for maximum
power output at the required frequency.

[Mullard |
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GENERAL OPERATIONAL MICROWAVE DEVICES:

RECOMMENDATIONS REFLEX KLYSTRONS

1.2
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MODULATICN
Frequency medulation

Frequency modulation may be achieved by applying a modulating voltage
to the reflector electrode. To minimise distortion, the amplitude of the
modulation signal should be small compared with the voltage required
to achieve the electronic tuning range. The most linear frequency modula-
tion characteristic is normally obtained with the reflector voltage optim-
ised for maximum power output at the required carrier frequency.

Pulse modulation

The cutput of a reflex klystron may be pulsed by modulating the reflector
or control clectrode voltage. To minimise frequency modulation effects
the medulating signal should be as near rectangular as possible.

The reflector voltage is adjusted so that the valve is not oscillating and
the amplitude of the modulating signal should be the difference between
this voltage and the reflector voltage required to give optimum power
output at the required frequency. The amplitude of the modulating
voltage must not cause the valve te oscillate in more than ene mode and
the static reflector voltage should be chosen accordingly.

FREQUENCY STABILITY

The frequency of oscillation is primarily dependent upon the applied
voltage between the reflector and rescnator and the valve should be
operated from a well regulated power supply.

Variations of the ambient temperature, load, atmospheric pressure, and
heater voltage have a secondary effect.

LOAD MISMATCH

Care must be taken to minimise load reflections. as a change of phase
of the mismatch will cause frequency pulling and variation in the power
output. A severe mismatch may cause the valve to cease oscillating aver
pertions of the tuning range.

()
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MICROWAVE DEVICES: GENERAL OPERATIONAL

REFLEX KLYSTRONS RECOMMENDATIONS

10.

1.

12.

13.

TUNING MECHANISM

[nformation on the number of turns of the tuning mechanism required
to cover the prescribed tuning range is given in the individual data sheets.

Adjustment of the tuning mechanism beyond the stated frequency
limits must not be attempted. Where the mechanical tuning is achieved
by adjustment of a cavity within the evacuated envelope by means of a
flexible diaphragm the number of tuning cycles may be limited to avoid
damage to the diaphragm.

SHIELDING

The resonator and reflector leads should be screened to shield the valve
from induced modulation.

COOLING

Adequate cooling to prevent the maximum temperature limits being
exceeded is required particularly when the valve is enclosed in a protective
shigld,

MOUNT

The performance queoted in the individual data sheets for those valves
which have a coaxial lead autput is dependent upon the use of the specified
coaxial to waveguide transition unit.

)
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KLYSTRON K
Frequency:  7Ge/s. band. Mechanical tuning. -

Power output: 50mW minimum.
Construction: Al metal, ceaxial output probe.
Application:  Local oscillator, signal generator.

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

CHARACTERISTICS Min. Max,
Mechanical tuning range 6.5 7.5 Gefs
Electronic tuning range, between half power
points at any frequency in the mechanical
tuning range 25 — Mc;s
Power output at 7Ge/s + 20Mcfs
(principal mode) 85 - mw
Power output at any other frequency in the
band 50 — mwW
Reflector voltage for maximum power output
at 7Geis + 20Me;s -100 -175% '
Reflector voltage range. inclusive of electronic
tuning range ~-60 =215 v
Frequency change with temperature — 500 ke's per "C
CATHODE
Indirectly heated
Vi 63 v
I 500 mA
QOPERATING CONDITIONS IN SPECIFIED MOUNT
{ 70 Gefs
Vresonator 300 N
resunatinr 24 mA
¥ refloctor -140 v
Irefteotor 1.0 A
Electronic tuning range between half power points i8 Mc/s
lelll 100 mw
COOLING Natural
ABSOLUTE RATINGS
Vlt'mlmtnr max. 350 v
1 songior Max. 37 mA
Viofleetur Max. -1.0 to -400 A
V), x max. -150 v
Tamn (sheny Max. 110 “C
Tiouxial 1ne Max. 30 “C
CPERATING NOTE <

The prescribed tuning range is covered by five turns of the mechanical

tuning screw.

JANUARY 1942 v
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K$7-85

KLYSTRON

N'<><§<C—|”‘7°O'°OZZ"7<"IO‘“""OHW>

JANUARY 1962

Inches
0.370 10,005
0.045
0.315
0.333
0.5625
0.5
0.390
0.25
0.145
0.475
0.568
1.5
0.5
0.375
0.125
0.314
0,468
0.250
0.375
1.000
0.281
0.15
0.1
0.53
0.125
0.020
0.250
0.250
0.312
0136
0.015- 0.313
0.438
0.468
0.230
0.292
0.062
0.375
0.088
0.750
0.325
0.040
0.040 ~ 0.188
0.010 x0.180
0.095

Millimetres
939840127

1.143
8.001
8.458
14.287
12.7
9.90
6.350
3.683
12,065
14.427
38.1
12.7
9.525
3475
7.976
11.887
6.350
9.525
25.4
7137
R
2,54
13.462
375
0.508
6.350
6.350
7.925
3.454
0.381
A
11.887
5.842
7.417
1.575
9,525
2.235
19.05
8.255
1.016
1.016
0.254
2.413

. 7.950

47124
- 4.572

[Mullard]
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LOCAL OSCILLATOR
KLYSTRON -

Mechanically tuned klystron of all-metal con-
struction designed for use as a local pscillater
over the frequency range 6250 to 7060Mc s.

PRELIMINARY DATA

CATHODE
Indirectly heated
Vi, 63 v
Iy 500 mA
MOUNTING POSITION Any
CHARACTERISTICS
Minimum electronic tuning range between

half power tuning points at 6660Mc;s | 0.3 n Mc's
Minimum electronic tuning range between half

power tuning points at any other frequency 28 Mc's
Minimum power output at 6660Mcjs | 0.3,

(principal mode) 20 mwW
Minimum power cutput at any other frequency 50 mwW
Maximum change of frequency with temperature 0.5 Mcs per C
Reflector voltage range inclusive of electronic

tuning range -35to -165 v

TYPICAL OPERATION AT 6860Mc s — Principal mode with waveguide

size WG1T4
D.C. resonator voltage 300 v
D.C. reflector voltage range -65 ta 120 A
D.C. resonator current 25 mA
D.C. reflector current - 7.0 A
Electronic tuning range between half power
tuning points 40 Mc's
Pawer outpne 100 mwW
LIMITING VALUES (absolute ratings)
Maximum resonater voltage 330 v
Maximum resonator current 35 mA
Maximum reflector voltage -350 \4
Mechanical tuning range 6250 to 7060 Me's
Maximum heater to cathode voltage 50 v
Maxirmum ambient temperature of air
around sheli 110 C
Maximum remperature of coaxial fine 30 C
ISSUE 1 @lauﬂ 12571



LOCAL OSCILLATOR
- KLYSTRON
Mechanically tuned kiystron of all-metal con-

struction designed for use as a local oscillator
over the frequency range 6250 to 7060Mc s,

OPERATING NOTES
1. The performance depends upon the use of the correct mount.

2. When the valve is enclosed in a protective shield, adeguate ventilation
must be provided. For the best frequency stability the K57-85 should be
operated at nearly constant ambient temperature and with a stabilised
power supply

3. The resonator and reflecter leads should be screened to shield the valve
from induced modulation. To avoid damage to the valve the reflector
potential must never become positive with respect to the cathode. For
this reason it is essential that the reflector connection be made at all times
during operation.

4. The prescribed tuning range is covered by five turns of the mechanical
tuning screw. Adjustment beyond the stated frequency limits must not be
attempted.

ACCESSORIES

Information on these items can be obtained from the Industrial Technical
Service Department, Mullard Lid.

ISSUE 1 \v/ KS7-85 12572




LOCAL OSCILLATOR
KLYSTRON 7-

Mechanically tuned klystron of all-metal con-
struction designed for use as a local oscillatar
over the frequency ronge 6250 to 7060Mc/s.
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LOCAL OSCILLATOR
KLYSTRON K$7-85A

Mechanically tuned klystron of all-metal con-
struction designed for wse as a local escillator
over the frequency range 6250 to 7425Mc s.

PRELIMINARY DATA

HEATER
Indirectly heated
Vi 6.3 \'
Ih 500 mA
MOUNTING POSITION Any
CHARACTERISTICS
Minimum electronic tuning range between
half power tuning points at 6750Mcis ; 0.3 32 Me's
Minimum electronic tuning range between half
power tuning points at any other frequency 25 Mc's
Minimum power output at any frequency 70 mw
Maximum change of frequency with temperature 0.5 Mc's per C

Reflector voltage range inclusive of electronic
tuning range -35to -205 v

TYPICAL OPERATION AT &750Mc’s - Principal mode with waveguide

size WG14
D.C. rescnator voltage 300 v
D.C. reflector voltage range -78 to -158 v
D.C. rescnator current 24 mA
D.C. reflector current .. 7.0 A
Electronic tuning range between half power

tuning points 49 Mcis
Pawer output 110 mwW

LIMITING VALUES (absolute ratings)

Maximum resonator voltage 330 v
Maximum resonator current 35 mA
Maximum reflector voltage -350 v
Maximum positive reflector voltage a v
Mechanical tuning range limits 6250 to 7425 Mc:s
Maximum heater to cathode voltage i 50
Maximum ambient temperature of air
around sheli 110 “C
Maximum temperature of coaxial line 90 C
(-
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LOCAL OSCILLATOR
K 7-85A KLYSTRON

Mechanically tuned klystron of ali-metal con-
struction designed for use as a local oscillator
over the frequency range 6250 to 7425Mc s,

OPERATING NOTES

1.
2.

The performance depends upon the use of the correct mount.

When the valve is enclosed in a protective shigeld, adequate ventilation
must be provided. For the best frequency stability the K57-85A should
be operated at nearly constant ambient temperature and with a stabilised
power supply.

. The resonator and reflector leads should be screened to shield the valve

from induced medulation. To aveid damage to the valve the reflector
potential must never become positive with respect to the cathode. For
this reason it is essential that the reflector connection be made at all
times during operation.

. The prescribed tuning range is covered by five turns of the mechanical

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

ACCESSORIES

Information on these items can be obtained from The Industrial Technical
Service Department, Mullard Ltd.

ISSUE 1
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LOCAL OSCILLATOCR
KLYSTRON
Mechanically tuned klystron of all-metal con-

struction designed for use os o lacal oscillator
over the frequency range 6250 to 7425Mc s.

K$7-85A
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LOCAL OSCILLATOR KLYSTRON qu 20
Mechanically-tuned kiystron of all-metal construction -
designed for use as a local oscillator over the frequency

range 8702 to 9548 Mc;s. (T3A/B)

PRELIMINARY DATA

HEATER
Indirectly Heated
Vi 63 v
In 0.6 A
MCUNTING POSITION Any
CHARACTERISTICS
Minimum electronic tuning range at 9370 1 0.3°
Mc;s and between half power tuning points 35 Mc's
Minimum power output at 9370 Mc;s. Mode A 20 mw
Minimum power output at all ather frequencies 10 m

Maximum change of frequency with temperature  0.25 Mc's per“C

TYPICAL OPERATION AT 9370 Mc/s—Mode A
With Waveguide size W16

D.C. resonator voltage 300 v
©.C. reflector voitage range 130 1o 185 Ay
D.C. resonator current 22 mA
D.C. reflector current 30 pA
Electronic tuning range between

half power tuning points 40 Mc's
Power output 25 mw

LIMITING YALUES

Maximum resonator voltage (absolute) 330 A
Maximum resonator current (absolute) 32 mA
*Maximum reflector voltage (absolute) --400 v
Mechanical tuning range limits 8702 to 9548 Mc s
Maximum heater to cathode voltage 150 v
Maximum ambient temperature of shell 119 C
Maximum temperature of coaxial line S0 ‘C

*Reflector voltage for maximum power output in principle mode
-85 to -200V.

OPERATING NOTES

1. The above performance depends upon the use of the specified mount.
(See pages 3 and 4.)

2. When the valve is enclosed in a protective shield, adequate ventilation
must be provided. For the best frequency stability the K$9-20 should be
operated at nearly constant ambient temperature and with a well-
regulated power supply.

3. The resonator and reflector leads should be screened to shield the valve
from induced modulation. To aveid damage to the valve the reflector
potential must never become positive with respect to the cathode. For
this reason it is essential that the reflector connection be made at all
times during operation.

4. The prescribed tuning range is covered by three turns of the mechanical-
tuning screw. Adjustment beyond the stated {requency limirs must not
be attempted.

ISSUE 1 @ K59-20 1591




K$9-20

LOCAL OSCILLATOR KLYSTRON

Mechanically-tuned klystran of all-metal construction
designed for use as @ focal oscillator over the frequency

(T23A/B) range 8702 to 9548 Mc/s.
1392] [
75 io-al 56404
| 12:7:04
i *\ 19-8204
mM"A);
. . 409 MAX._
REFLECTOR i 990 Dia
# | LEBMA% ¢ 5i0
“Teatan ﬂ 1—
-t F— ooz 62O
i /.« SQUARE
g -
' a n
% g 254-258 1 1
= o ¥
' ':‘ ‘ 9 -
o v I u af
& J g
_. KBl
SR,
290
328
. L , Ni :’J
J— _._‘._.. —_—=
Res l ho157 2 3°
K
h_—T
QUTPUT
LEAD
All dimensions in mm.
[Mullard|
ISSUE 1 S K$9-20 159-2



LOCAL OSCILLATOR KLYSTRON

Mechanically-tuned klystron of all-metal construction

designed for use as a local oscillator over the frequency

K$9-20

range 8702 to 9548 Mc/s. (723A/B)
m Remove sockets
MNas 2,4.516
J i — gl

Inner edges of
plug shall be
trazed to wave
quide

Dimensions indicated by & determine ihe broad

Walve clamp.

band characieristics of

and should be held 1o toterances shown

All bigh frequency surfaces to be silver ar gold plated.

All dimgnsions i inches

small quide
flonge o suit

the coupler
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Ks9 20 LOCAL OSCILLATOR KLYSTRON
|

Mechanically-tuned kiystron of all-metal construction
designed for use os o local oscillator over the frequency
(T23A/B) range 8702 to 9548 Mcs.
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KLYSTRON KS9-20A

This data should be read in conjunction with CENERAL OPERATIONAT.
HECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION and
REFLEX KLYSTRONS which precede this section of the handbook.

TYPICAL OPERATION IN RECOMMENDED MOUNT - PRINCIPAL MODE

f 9. 37 Ce/s
Vresonator 300 v
Iresonator 22 mA
Vreflector -130 to -190 v
Electronic tuning range between

half-power points 40 Mc/s
Pout 50 mw

ABBOTLUTE MAXIMUM RATINGS

Vresgonator max. 330 Vv
Iregonalor max. 37 mA
Vreflector max. -400 \4
Vh-k max. + 50 \4
Tehell max, 110 °c
V.8.w, I, 2.5
CATHODE
Indirectly heated

Vh 6.3 v
Lh 450 mA

NOVEMEBER 1963 Page 11



CHARACTERISTICS
Min, Max.
Mechanical tuning range 8.50 9,66 Ge/s

Elcelronie tuning range between

half-power points
(a) ut 9.37 Ge/s 35 - Mc/a
) at all other frequencies 28 - Mce/s

Reflector voltage for maximum power
oulpul at 9,37 Ge/s in principal
mode (Vresonator - 300V} -130 -190 v

Frequency temperature eocflicient - 0.2 Me/s
per C

END OF LIFE PERTFORMANCE

Electronie tuning range at 9. 37 Ge/a
between half-power points
{(Vresonatur = 300V) 32 Me/s

Powar oalput at any frequency in the
mechanical tuning range with
reflector voltage optimised
(Vresonator - 300V) 16 mW

COOLING Natural

MOUNTING POSITION Any

1. The imp:danee of the reflector supply should not exceed 100k,

2. Adjusiment beyond the stated frequency limits musl not be uttempled,

PIIYSICAL, DATA

Weight of klystron 2,29 [+}:1
65 g
Weight of Klystron plus carton 1.59 o7
130 B
Dimensions of storage carlon 3.75x2x 2 in
095 x 51 x 51 mm

(R
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KLYSTRON
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K$9-20A

[BAST

-
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N,

Bose-octal

View of underside of base

; ({B.5.448)
. \
Qw ke
Area free for
mounting
Reflector
C 3
kh h
DIMENSIONS

Inches Miilimetres Inches Millimeires
A 15610 40.9 max N 1.177 + 0.010 29.90 £ 0.25
B 0.783: 0,018 19.9+ 0.4 P 1.221 + 0.018 Ni10.4
o 0.860 218 max Q 0.122 £ 0,004 3.110.1 dia
" 4.252 + 0.004 6.3510.1 R 0.302 : 0.032 T.5:0.8
E 0.240 6.1 min 8 0.224 : 0.016 56 +0.4
F 1.642 41.7 nominal T g.118 3.0 max
G 3.563 90.5 max U 0.500 £ 0.018 12.7+0.4
H 1.008 : 0,008 25.610.2 dia v 0.780 £ 0.016 19.8 + 0.4
J 0.180 + 0.041 4,55 £ 0,05 w 1,292 £ 9,020 32,8:0.5
K 1,374 £ 0.059 34.9:1.,5 X 157,5" = 3°
L 0,366 ¢ 0.035 9.3:0.9 Y T0° max
M 0.917 + 0,010 23.40 1 0.25

[Mullard]
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% Drill Remove sockets
1 Nes 3,4, 5 &6

63806

S

RS S
Y

Valve ctamp

smoll guide
flange to suit

Inner edqges of
plug sholl be brazed te™
wave guide

T LR YT

RSN
rerre,

F{Q94+
Dimegnsions n inches +003

Dimensions indicated by * determine the broad band characteristics of the
coupler and should be held to tolerances shown,

All high frequency surfaces to be silver or gold plated.
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KLYSTRON KS9_20A
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Dimensions indicated by * determine the broad band characteristics of the
coupler and shouid be held to tolerances shown.

All high frequency surfaces to be silver or gold plated.
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KLYSTRON K59_20A
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Frequency (Gefs)
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REFLECTOR VOLTAGL PLOTTED AGAINST FREQUENCY
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K$9-20A

KLYSTRON
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KLYSTRON KS9'20A
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REFLEX KLYSTRON

Tu he read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (8%, Mode)

f 8.5
300
res
1 30
res
Vr‘ef] ¥
*
It'efl 1.0

Electronle tuning range

between half power points 50

r a5
out

Electronic tuning rate 2.0

o
9.6 GHz
300 v
30 mA
-145 Ve~
1.0 ph
45 MHz
30 mw
1.5 Mz per V€—

*The internal resistance of the reflector power supply should not exceed

TMQ.

CATHODE
Indirectly heated

%
Ih max.,
COOLING

Natural
Shell temperature max.

MOUNTING POSITION
PHYSICAL DATA

(at V, = 6.3V)

Weight of klystron g

6.3 v
500 mA
200 oC

Any
0z

5.0

JANUARY 1968
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CHARACTERISTICS

Min . Max.
Mechanical Luning range 8.5 9,6 CHz
Mechanical tuning rate 150 275 MHz perturn
Flectronic tuning range, between
half-power points at any frequency
in the mechanical tuning range 30 - MHz
Outpul power at any frequeney in the
mechanieal tuning range with reflector
voltage optimised (Vres =300V) 20 - mw
Rellector vollage for maximum
power output (V =300V) -85 -150 Vo
res
Trequency change willi lemperature - -200 kllz per
degC rise
Fregueney madulation under vibration
of 10 applicd to flange (50112 to 1.0kI17) - 1.0 Mz .
Flectronic tuning rate 1.0 2.0 Mtlz per€—
volt
RATINGS (ARSCLUTYE MAXIMUM SYSTEM)
Min. Max,
v max. - 350 v
res
I max. - 52 mA
res
vV ~20 -500 V-
refl

OPERATING NOTES

1. The mechanical tuning range is covered by 1 Lo 53/4 turns of the tuning
screw,

2. Toavoid damage Lo the kKlystron the reflector potential must never heeome
positive with respect to the calhode, The resonator voltage should he
applicd enly aflter the reflector connection has been made.

ACCESSORIES
Socket 7 E2 555 37
Connector for reflector 55316

JANUARY 1868 v K849-30 Page N2



REFLEX KLYSTRON

OUTLINE DRAWING

]
100

10 60
Cutlet via waveguide WG16 to take
bolted flange choke coupling:Joint — ————#
services type 5985-99-083-00%1

K$9-30

(6975)

6 Pins | and 2
,012 are internally
connected

Cathode

A heater

gy
2
(=)

1
heater
J B3A Base
4128 Mechanical
— s — »‘ tuning screw be oo atgo—— - o
max. I
99
e oz
550 /F{eﬂector | to€0
[\ o 02
| hl to2n
Wy oo ¥ 3T
* — g ‘rm?
457 -« 475
J o ‘ {oisu | . oz | ‘ L
1a max .tg 35% [ 6§29 770
ax. * 4___', $0 06 | _tnax
}-— R 1
e
4128 3251
1023 to t0
o
L 0
| o)

Reflecter
Shell / Resonator
Sheli/ connection
Resonator —
-
T hk h

Millimetre dimensions derived from original inch dimensions

{ conversions overleaf )

(—

JANUARY 1968 Sy
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DIMENSION CONVERSION TABLE

Millimetres

1

1.

0210,

3.60 10,
BT 0,
L1540,
LIS
L2010,
L35t0.

L3510,

.70

90 L4,

.60

.60

.10
.10
.25

JANUARY 1968

o o D oo o

=

[ = = = AR =)

Inches

04040
L0075 +0
142140
L1800,
BT 0
L2190,
,248 10,
L250 +0
L2500 k0,
2103

L0240,
449

591

610 £0.
L6733
.220£0.
L2800,
6250,
L6560
L0000

010
024
007
020
010
004
a0z
005
024

024

024

on4
004
0Lo

max.,

max.

min,

mMAax.

max,

miax,.

KS89-30 Page D4




REFLEX KLYSTRON KS9-30

(6975)
Vrefl| - BT
V) — -
-160

> 63/4_ Moid:
T
-140

120 11
i .
-80 1]
LT
10 H(GHZD}

REFLECTOR VOLTAGE PLOTTED AGAINST FREQUENCY

JANUARY 1968 ;\v/( Ks80-30 PPage
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REFLEX KLYSTRON KS9-30
(6975)

£

Y
3 L] LT ]xss30 L1 " B8025|
» L1 L I 3 R
F L] 4 .
3 . Vresonator =300V =~
34 " |
g |Centre of 634 mode
g LT Tl T b
e | YRR
- -
kL \
5 1] —
8 1 S I W _l
b P 1
8 ) }‘\ | 1
e B L1 I T
Veetl, Lo L . . .
® |t +
140} - - . g
TITT T 4 0 O A (B I
Ll b
-120 _ il
I T NN L:;q:
. bt - : - ——1 Vragongtar= 300V
L Maximum output power
: N e 6 3i4 Mode
1 T T N O O AR O T4l
- [ . |
i - : |
B U A O de I A dl
1 JER T O O O Nl
110 b SEEEnl | A 1 |
2:0 95 10 f{GHz)

FLECTRONIC TUNING RATFE AND REFLECTOR VOLTAGE RANGE
FOR MAXIMUM QUTPUT POWER PLOTTED AGAINST FREQUENCY,
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KLYSTRON

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS—MICROWAVE DEVICES:

INTRODUCTION

. and REFLEX KLYSTRONS which precede this section of the handbook,
TYPICAL OPERATION
f 9.4 Gefs
Viesonator 300 A
h't'.‘il”lﬂl()r 33 I’TIA
Victiactor -85 v
Puut 40 mwW
Electronic tuning range between half-power points 45 Me/s
ABSOLUTE MAXIMUM RATINGS
Min. Max.
Viesonator — 350 v
. lresonetar — 45 mA
Yienlector -10 —400 \
Zt'c!lvl-lur 100 49
Vi x — +50
Tanen -— 150 °C
V.5 W.E — 1.5
CATHODE
Indirectly heated
Vi 6.3 v
I max. 700 mA
th K &0 s
A
mm Page D1
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K59'40 KLYSTRON

CHARACTERISTICS
Min. Max.

Mechanical tuning range 9.3 95 Gefs
Mechanical tuning rate (average over range) —_ 150 Mc/s
per turn

Electronic tuning range, between half-power

points at any frequency in the mechanical
tuning range (Viesonator = 300V) 28 —  Mc/s

Reflector modulation sensitivity at mode
centre 20 30 Mc/fs
per volc

Power output at any frequency in the

mechanical tuning range with reflector

voltage optimised (¥ esonator = 300V) 25 —_ mwW
Reflector voltage for maximum power output

at 9.4Gc/s in principal mode

(Vresnnalnr = JOOV) -70 -110 \4
Reflector voltage range over mechanical

tuning range for optimum power output

(VrPsnn:uur = 300V) 65 -115 v
Frequency drift after first 5 minutes of
operation — 3.0 Mcejs
Temperature coefficient (Tambtent = -50°C to
+70°C}) — -0.2  Mcfs
per °C

Frequency change with atmospheric pressure
change equivalent to operation 0 to

30,000 fr altitude — 1.0 Mc/s
Frequency modulation under vibration of 10g
applied to flange (30 to 1,000¢/s) — 2.0 Mc/s

END OF LIFE PERFORMANCE

Electronic tuning range, between half-power

points at any frequency in the mechanical

tuning range (Vresonator = 300V) 25 Mc/s
Power output at any frequency in the

mechanical tuning range with reflector

voltage optimised (Vresonator = 300V) 20 mwW
COOLING Natural
MOUNTING POSITION Any
PHYSICAL DATA
Weight of klystron A o
Weight of klystron carton {252 0;'

55x 448x 484 in

Dimensions of storage carton 140 x114 =123 mm

JULY 1943 Paga D
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KLYSTRON

K$9-40

Reflector

Mechanical frequency
tuning screw

/’-80‘1

fe— [ —

[ Top cap
type CT2

B
¥

Outlet via

v ” “ woveguide WGI6
to take bolted
(4 Holes) flange choke
T coupling inter -
N S services type
i Z 83005I
| 1
N E
P fl U_ ! [a78]
\ L
Shel\/Resonator 1
Octal Base
DIMENSIONS
Inches Millimetres
A 1.282 + 0.004 32.54+ 041
B 1.461 37.10 max.
C 0177 4.50 max.
D 1.2201 0.004 30974 0.1
E 1.429 36.30 max.
F 0.209 5.30 max,
G 0.354+ 0.039 9+1
H 1.437 1+ 0.099 36.5+25
J 2126 54 max,
K 0.866 22 max.
L 2.520 64 max.
M 0.168+ 0.003 4.275+0.075
N 1.280 32,5 max.
P 0.059 1.5 max.
0Q 1° max.
OR 1° max,
(-
JULY 1943 m Page D3



KLYSTRON KS9'40

2

O T T H"ng_me;, T e
T I L LT Gk

- | -{ ¥V resonator =300V =1
RN TH 1T EEE

-120

1 ord
~100 —_

Reflector voltoge(V)

RN

mas] ___'::;J{Fl -r—H% __'r;_*f“ 110

_-29) L o A R e

[ 63 54
lg z F requency {Gcls)

REFLECTOR VOLTAGE RANGE PLOTTED AGAINST FREQUENCY
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Ks9'40 KLYSTRON
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KLYSTRON KS9-40
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KLYSTRON
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KLYSTRON Ks9'40
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KLYSTRON

K$9-40

sudny Bung

TUNING TURNS PLOTTED AGAINST FREQUENCY
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:KLYSTRON K59‘40
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A
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KLYSTRON K$9-408

TENTATIVE DATA

To be read in eonjunction with
GENERAL OPERATIONAT. RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (Typical at 9.45GTIz)

Resonator voltige 300 v

Rescnator current 22 mA

Reflector voltuge ~90 v

Lead v.s.w.T. 1.1

Tlectronic tuning range (sco note 1) 35 MHz

Power outpul 40 mw
R

MAY L1968 S KS9-408B Page 1



CHARACTERISTICS
Conditions

Heuter voltapge

Resonator vollage

Hellector voltage

V.E, WL T

Limits

Frequency range

Mechanieal tuning rate (see note 3)

Electronic tuning range (sce note 1)

Flectronic tuning rate at mode contre

Power cutput (see note )

Reflector vellage (sec note 1)

Warm-up frequency drift {(See notr 5)

Fregquency change with lemperature

{sce hole 6}

Irequency change with atmospheric
pressure chinge equivalent to
operation from 0 to 30 0001

altitude

Peak frequency deviation under
vihration of 10g applisd to the

Mange (30 to I000HZY

ltegonutor current

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Tesonator voltage

Resonator current

Reflector voltage

Heater 1o cathode vollage

v.8.Ww.r,

Reflector impedance {(sce note 2)

MAY 1968

Min.
9.35

-0G0

Min.

4.3

Adjust
<1.1
Mnx.
9,55 Gz
150 Miz/turn
50 Mliz
3.0 Al e/ V
- mW
-115 v
3.0 Mz

~0.2  MHz/degC

1.0 Milz
2.0 Mz
25 mA
Max
a5 v
35 maA
-100 v
+50 v
1.5

K59-408B Page 2
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KLYSTRON

END OF TIFE PERTORMANCE

Fleeironic tuning range (sce note 4)

Power oulput

CATIIGDE

Indirectly heated

Teater vollage

Heater current

COOLING

Shell temperature max.
MOUNTING POSITION

PHYSICAL DATA
Weight of kdystron

OPERATING NOTES

1, Measured ot half-power points

K$9-408

in, Max
- 25 Mtz
20 - mw
Min. Typ. MMax.
- 6.3 - v
410 460 550 mA

Conveetion and conduction

150 %
Any
188 i

2. Thelimeconstant should he such that the resonater voltage isnot anpliced
befare the reflector has become negative with respect to the cathode.

3. Averapge over the frequency range.

4. Reflector vollage adjusted for maximum power output.

5. Measured after the first Tive minutes of operation.

6. Over the ambient temperature range of -50 to +70%,

MAY 1968

KS9-40B Page 3



OUTLINE DRAWING
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KLYSTRON | K59'40 D

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

. and REFLEX KLYSTRONS which precede this section of the handbook.
fYPICAL OPERATION
f 9.45 Gefs
Vl‘e-smmhn‘ 300 V
||'(-s=mal.nr 33 mA
Vr(»rlm‘lnt‘ -—BB V
Pmll 35 mW
Electronic tuning range between half-power points 40 Me/s
ABSOLUTE MAXIMUM RATINGS . .
Min Max.
VI‘(':-'I)IN[IU[‘ -_ 350 V
. |rl-§umu|nr - 45 mA
. Vrellm‘lnl‘ ‘ ‘ —10 —400 v
Zl'l-l‘lm-mr SuppHy . _ 100 kil
Vi ok . —_ + 50 "
Tanent — 150 °C
V.5.W.T. 1.5
CATHODE
Indirectly heated
Vi 6.3 v
I max. 700 mA
th K 60 s
N ) (R
JULY 1963 Em\‘lgﬂ Page D1



K59'40D KLYSTRON

CHARACTERISTICS
Min. Max.
Mechanical tuning range 9.38 9.51 Gce's
Mechanical tuning rate (average over range) — 150 Mecis
perturn
Electronic tuning range, between half-power
points at any frequency in the mechanical .
tning range (Viesoparer = 300V) 30 —_ Mc/s
Electronic tuning rate at mode centre 2.0 3.0 Mcrs
per volt

Power output at any frequency in the mechani-

cal tuning range with reflector voltage

optimised (VYrewanator = 300V) 25 45 mwW
Reflectar voltage for maximum power output

at 3.45G¢/s in principal mode

(¥ resamior = 300V) =70 =115 v
Reflector voltage range over mechanical

tuning range for optimum power output

(Yresonnior = 300V) -60 -120 A
Frequency drift after first 5 minutes of
operation _— 3.0 Mcjs
Temperature coefficient (Tymuien = -30°C
to +70°C) — -0.2 Mejs
per "C

Frequency change with atmospheric pressure
change equivalent to operation 0 to

30,0004t altitude - 10 Mcis
Frequency modulation under vibration of 10g

applied to flange (30 to 1,000¢/s) — 2.0 Meis
Resonator current {Viesonaor = 300V} 40 mA

Signal-to-noise ratio .-160dB per cycle of if. bandW|dth A.M. noise on a

typical sample with reflector voltage optimised for maximum power at

frequency of measurement and with receiver intermediate frequency
=~ 25Mc/s.

END OF LIFE PERFORMANCE
Electronic tuning range, between half-power
points at any frequency in the mechanical .
tuning range (Vreonawr = 300V) 25 Mc/fs
Power output at any frequency in the
mechanical tuning range with reflector

voltage optimised (Y sunator - - 300V} 20 mwW
COOLING Natural
MOUNTING POSITION Any
PHYSICAL DATA .
Weight of klystron 153‘6 O;
Woeight of klystron carton _ { 252 0;
Cimensions of storage carton 14(5)'5;\'11:.482: 12;-84 mimn

JULY 1963 = Page D1



KLYSTRON

K$9-40D

Qctal Bose
DIMENSIONS

Inches
A 1.282 4 0.004
B 1.461
C 0177
D 1.220+0.004
E 1.429
F 0.209
G 0.354+0.039
H 1.437 £ 0.099
J 2.126
K 0.866
L 2.520
M 0.168 + 0.003
N 1.280
P 0.059
nQ
UR

JULY 1963

Mechanical frequency

tuning screw
s

o

Millimetres
3254401
37.10

4.50
3097+ 04
36.30

5.30

911
165+ 2.5
54
22
b4

4.2754 0.075
325

1.5
1
1!.)

_Top cap
type CT2

Qutiet wvia
wavequidé WGI6
to take boited
flange choke
coupling inter -
services type
Z 830051

max.
max.

max.
max.

max.
max.
max.

max.
max.
max.
max.

PFaga D)
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; i Q%NER KLYSTRON | YKIOOI
YK1002

PRELIMINARY DATA

. This data should be read in conjunction with GENERAL OPERATIONAL
S RECOMMENDATIONS - MICROWAVE DEVICES which precede

.::' . this section of the handbook.

L Unless otherwise shown, dota are applicable to both types.

{ TYPICAL OPERATION

Linear amplifier for television service (negative modulation)

B Normal Depressed
; Do . , colfector collector
R : _ _ voltage voltage
Collector voltage - 18 13 kV
Collector current o 1.85 1.85 A
Prift tube No. 5 voltage 18 18 kY
PR Drift tube current {totaij . 25 40 mA
SR Focusing electrode voltage i -300 -300 v
. Drive power (sync) 10 W
Output power (sync) 1" kW
Gain . C 30 dB

Tuning of resonant cavities for C.C.l.R. system

Cavity 1 . 2.0 Mc/s
! Cavity 2 . 05 Mcfs
Cavityd ‘ +45  Mjs
i Cavity 4 SR _ - +0 Mc/s
: " 'Cavity damping at black level (Pt (syney = 11kW)
- Do Cavity 1 2.0 W
R Cavity 2 . 50 W
. a Cavity 3 B a0 W
! d—

1 R . : ' ‘ ‘
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YklOOl Pow'éa KLYSTRON
YKIO02

ABSOLUTE MAXIMUM RATINGS

Peak collector voltage (lyeam = 0A) S pa| kv
Collector voltage max. ‘ - 18.5 kV
Peak drift tube No. 5 voltage (Ineum = QA) by kV
Drift tube No. 5 voltage max. o 18.5 kY
Focusing electrode voltage max. (negative) 500 v
Collector currant max. 2.0 A
Drift tube current max. (total) :
depressed collector operation (Vean << Veavity 5) 150 mA
normal collector operation {(Vesn = Vigvity 5) 100 mA
Collector dissipation max., 35 k¥y
Cathode seal temperature max. 125 °C
First anode temperature max. b 125 “C
Drift tubes Nos. 1, 2 and 3 temperature max. 80 °C
Drift tubes Nos. 4 and 5 temperature max. : 150 °C
Qutput cavity temperature max. 125 °C
Collector temperature max. 260 “C
lon pump voltage max. o e 4.0 kv
lon pump current max. ! 10 mA,
CATHODE ) o .
Indirectly heated, dispenser type
' 7.5+3%V
In ‘ ‘ n A
g In surge Max. : ’ B0 A
. ; P Th cold . ’ - 28 mi}
{ e th-x min. o ) 3.0 min
GETTER
lon pump .
lon pump voltage : 3.0 kv
lon pump current o See curve on page C4
COOLING

A low velocity airflow should be directed at the cathode and accelerating
anode. A flow of air of 1m3/min (35.3ft?/min) directed at cavities Nos. 1,
2 and 3 and 2m3/min (70.61t3/min) at cavity No. 4 is sufficient to keep
the temperature below the permitted maximum.
Cavity No. 5 and output cavity should be cooled by a flow of air of 2m3/min
(70.6ft3/min) at a pressure of 930mm H1O.

: The collector of YK100M is forced-air cooled, see curve on page C1.

' The collector of YK1002 is water cooled, see curve on page C2.

MdUNTING POSITION Vertical, cathode uppermost

OPERATING NOTE

For optimum performance, the electron beam should be focused for
minimum cavity current.

(Y
Mullard
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| I;(SWE'R KLY;TRON" | YKI 00 I
- YKI1002

PHYSICAL DATA

Weight of kiystron YK1001 i%g ::

126 b

; YK1002 57 ke

. Lo 265 Ib

Weight of accessories 120 kg

ACCESSORIES

Heater connector 40649
Cathode connector 40649
Focusing electrode connector 40634
First anode connector 40634
C Collector connector 40634
lon pump connector 55351
lon pump magnet TE1053
5 focusing magnets : TE1065
4 resonant cavities TE1066

; - HEAE

: - Mullard Page DS
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POWER KLYSTRON

YK1005

TENTATIVE DATA

To be read in conjunction with

GENERAT, OPEHATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

Typical vision amplificr operation with depressed collector voltage C,C. 1. R,
system with negative modulation, Bandwidth (-1dB) = 6Mt[z.

Frequency

Cathode to collector voltage [see note 1}
Collector to drift tube vollage

Accelerator Lo drifl tube voltage (sece note 2)
Focus electrode to eathode voltage

Drift tube current
static (focused for minimum)
hlack level (sce note 8)

Cathade eurrent

Output power

Drive power (see curve page 8 and nole 4)
Power gain

Tinearity (withowl compensation, see note 5}
Max., syne compression {sce note 6)

Max. sideband suppression (sec note 7)

Max. noisc (referred to hlack level,
sce note 8)

Differential phase (without compensation)

170
-13,
-4,

0

-240

30
20

2.

11

2.

38
80

45/25
-20

-46
5.0

790
~15

-1,

0
-G00

30
60

11

40

80
45/25
-20

46
5

.85

R

Milz
kY
kv

v
\4

mA
mh

A
kW

dB

dn

an
deg
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OPERATING CONDITIONS (cont'd)

Typical operation as sound amplifier (with depressed collector)

Froequeney 470
Cathode to collector voltage (see note 1) -13.5
Collector to drift tube voltage -5.0
Accelerator to drift tube voltage (see note 2y -7.5
Focus elecirode Lo cathode voliage -400
Nrifl tube current 50
Cathode current 0.7
Ouiput power 2.2
Max. drive power 0.5

790 Milz
-13.5 kv
~5.0 kV
-3.5 kv
-400 v
70 mA
1.0 A
4.4 kW
0.5 W

Tuning of cavities with respect to carrier frequency (approx.)

Cavity 1 +1.0 Milz

Cavity 2 -0.5 Mliz

Cavity 3 -4 .5 Miz

Cavity 4 0 Miiz
Max. cavity damping at black level for Pout syno=11kW

Cavity 1 5.0 W

Cavity 2 100 w

Cavity 3 200 w

RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Max. drift fube to cathode voltage 22 kv
Max. drift tube Lo cathole voltage at zero current 25 kv
Max. drift tube to collector voltage 7.0 kv
Max. cathode to focus electrode voliage (see note 9) 700 v
Min. cathode to focus elecirode voltage 100 v
Max. drift tube to accclerator voltage 25 kV
Max. aceceleralor veollage source resistance 20 kQ
Min. accelerator voltage source resistance 10 k@
Max, drifl tube current 150 mA
Max. eathode current 2.2 A
Max. collector digsipation 10 kw
Max. voltage sianding wave ratio 1.5
£ ™
[Muliard|
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POWER KLYSTRON YKI1005

NOTES

. In operation, a cathode voltage fluctuation of +3% will not damage the

tube, but should not exceed £1% for good transmission quality.

. If the accelerator electrode voltage is obtained by means of a potential

divider from the cathode supply voltage, then the divider must pass a
guiescent curreni of at least 3mA.

. Tobefocused for minimumdrift tube current at black level, A maximum

deviation of 10% from the minimum current is permitted, if necessary,
toobtain the required signal transfer quality but the limiling value must
not be exceeded,

. A circulator must be used between driver stage and input cavity. The

drive power is measured hetween the circulator and first cavity al a 500
resistance and represcnisthe sum of the forward and the reflected power
in the [irst cavity. A pre-correction is required in the preamplifier for
the level dependency of the band pass curve caused by non linearity of
the klystron,

. Measured with a sawiooth voltage of amplitude between 17 and 75% of

the peak sync valve, on which is superimposed a 4.43Mllz sinc wave
with a 10% pcak to peak value.

. A picture/syne ratio of 75/25 for the outgoing signal of the klystron

requires a ratio of 55/45 for the incoming signal .

. Measured with a 10 to 75% modulation withoul compensation and a ves-

tigial sideband filter betwcen driver and kiystron.

. Produced by the klystren itself, without hum frem power supplics,

. The focus voltage power supply should e pre-leaded by a minimum

current of 10mA at 700 volts.

Supply failure

In the case of a failure, all electrode voltages for the klystron except
the pump and heater voltages should be switched off and reduced to less
than 5% of the nominal value within 250ms after ihe failure has occured.

SEPTEMBER 1968 S YKL005 Page 4



CATHQODE

Indirectly heated, dispenser type

*Vh 7.5t0 8.0 v
Vh (absolute max.) 9.0 v
Th at 7.0V {(approx.) 32 A
py Thax. 36 A
1h surge max. (a.c. supply) 30 A
]h surge max. (d.c. supply) 65 A
T cold 28 mf
th—k min. 180 ]

*Maximum healer voltage fluctuation +3% except during the first 200 hours
of life when the heater voltage sheuld he 8.5V,

GETTER ION PUMP

Ton pump supply voltage (unloaded) 4.0 kv

Supply internal resistance 300 kR

Max. ion pump vollage 4.0 kv

Max, ion pump curveant 15 ma
COOLING

o
Maximum air inlet tempernture=40C

Minimum air flow requirements:-

Cuthode base and accelerator electrode 0.5 mg/min
Drift tzbes I, 2 and 3 1.0 m3/min
Drift ube 4 1.5 m?'/min
Drift tube 5 (pressure difference= 90mm water)
3, .
foreed air 1.5 m" /min
Outpul resonator (pressure difference = 90mm water)
. 3
foreed air 2.0 m"/min
Collector forced air See graphs on pages & and 10
[ )
Mullard
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POWER KLYSTRON YKI005

COOLING (cont'd)

Maxirmum temperatures

Cathode hase 125 c'C
Accelerator electrodo 125 c‘C
Drift tuhes 1, 2 and 3 50 °c
Drift tubes 4 and 5 150 °c
Callector seal 200 °c
*Collector budy 300 %
Dutpul resonator 125 “

#*To safepuard this temperature limit it is reeommended to measure the air
cutlet temperature at least at {wo places, one at 50mm and the other at
150mm from the upper collector plate and at a distance of 50mm from the
coaling fins,

PRESSURIBING

Altitude max. 3000 ™m

MOUNTING POSITION Vertical, cathade uppermast

In order to provent distortion of the magnetic focusing field [erromagnetic
material should nothe placed within a radius of 350mm from the tube axis.
All connections should be free from strain.

PHYSICAL DATA
Weight of klysivon (approx.) 60 kg

Weight of accessorics (aApprox.) 130 kg

)
Mullard
SEPTEMIER 1968 S YKI005 Page 5




ACCESSORIFS

Teater connector 40649
Neater/cathode connector 40649
Focusing clectrode connector 40634
Acceleraling elecirode connector 40634
Collector connector 40634
Ion pump connector 55361
Resonators for 470 to 615M11z 3 x TE1056G

1 % TE10561

Resonators for G615 to B60MHz 3% TEL067A
1 x TE106TD

Permaneni magnetl assemblies 2 x TE10685A
2 ¥ TEN065C
4 % TE1065E

2% TE1065G
2 X TE106511

Air duct TE1071
Magnetic screen TE1075
Circulaters {temperature compenaated)
for 470 to G00MHz 4322 020 50090
for 590 to 7T20MHz 4322 020 50110
for 710 to 860MHz 4322 020 50120
for 608 to TOOMIL2 4322 020 50150

Resonator 4 Resonater3 Rgsonator 2 Resonator 1

HorD GoraA GorA G ar A Focus
electrode

Drift 5 Drift 4 Drift 3 prift 2 Drift 1

| [ |
1 et

l,__

— =

L I n
collector 4
L= = l| :

L]
o

T
u T Acctierdtor

electrode

G ur\d H "E
\\Mcgnuu -//
[ )
Mullard
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POWER KLYSTRON
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POWER KLYSTRON YK 1005
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KLYSTRON YK1070 Series

Unless otherwise shown, dafa is applicable to all types

To be read in conjunction with

. GENERAL OPERATIONATL RECOMMENDATIONS - MICROWAVE DEVICES
OPERATING CONDITIONS (Typical at 7,0GHz)
Resonator voltage 750 v
Ttesonator current 70 mA
Reflector voltage . -350 v
Power output 1.2 W
Electronic tuning range ‘ 35 Mliz
Modulation sensitivity 300 kirz/V

MECHANICAIL TUNING RANGE

Min. Max.
. YK107) T.750 8.1 GHz
YK1071 7.425 7,750 GHz
YK1072 7.125 7.425 GHz
YK1073 6.875 7.125 GHz
YK1074 6.574 G.875 Gz
YK1075 6.425 6.575 GHez
YK1076 6.125 6.125 GHz
YHKI107T 5.925 6.225 GHz

JUNE 1968 v YK1070-Page 1



CHARACTERISTICS (load v.e.w.r. 1.1:1}

Min. Max,
Reflector voltage -250 -400 v
Resonator current 55 80 mA
Electreonic tuning range between
half-power points YK1070 21 - Mz
YRIOTL 25 - Mz
YK1072 to YRI10TT 28 - Milz
Reflector modulation sensitivity 225 525 Kilz/V
Frequency change with temperature
YK1070 -125 +100 klz/degC
YK1071 to YK1077 -100 +100 ktiz/degC
Power output TK1070 0.5 - W
YK1071 to YK1077 0.7 - w
TUNING
Fxternal cavity, single serew
Tuner turns {average) 3.0
RATINGS (ABSOL.UTE MAXIMUM SYSTEM)
Min, Max.
Resonator voltage - 775 v
Resenator current - BO mA
*Reflector voltage -50 -1000 v

*Care should he laken in the design of the power supply to ensure that the
reflector polentinl never hecomes positive with respect to the cathode, as
dostruction of the klystron could rosult.

CATHODE
Oxide coated, unipotential

Min, Nom. Max.

Healor voltage 5.7 5.3 7.0 v
Heater current (at V, =6.3V) - 800 - mA
Heater to cathede voltage (pk) - - +45 v
[ )
Mullard
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KLYSTRON YK1070 Series

COOLING
For power inputs exceeding 10W it is recommeoended that a radiator of at
least 330em” (1 IL‘) total area he serewed to the heatsink, For maximum
valve lifc the operating temperature should be less than the maximum
operating temperaturce.

Tamperatures
Body temporature max. (sec page 4) 150 0
Operatling temperature max, 100 °c
MOUNTING POSITION Any
. PHYSICAL DATA
gm OF
Weight 330 11.7

C——"
JUNE 1968 C? YK1070-Page 3




OUTLINE DRAWING OF YK1070
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KLYSTRON . YK1090
YKI1091

. ' TENTATIVE DATA

. Unless oitherwlse stated data applies 1o both types,
To be read in conjunction wilh
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

TYPICAL OPERATION

f 10.5 11.5 12.2 Ge/s
v 400 400 400 v
res
I 65 85 85 mb
res
'Vrefl 190 260 315 v
Electronic tuning range
between half power points 58 52 47 Mc/'s
Reflector modulation sensilivily 1.0 1.0 1.¢ Mc /s per V
. poul {matched load) 150 270 370 mWw
(optimised load) 320 400 420 mw
f 10.5 1.5 t2.2 Ge/s
200 200 200 v
res
1 23 23 23 mA
res
-V 60 jti] 110 v
refl
Flectronic tuning range
between half power points 60 50 3 Mc.s
poul {matched load) 10 22 21 mw
foptimised load) 25 30 27 mw
T
[Mullard]
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ABSOLUTE MAXIMUM RATINGS

v
res

1
res

Veen R

T Body

CATHODE

Indirectly heated, oxide coated " o

Y
!

h
h

lhk min.

CHARACTERISTICS

Electronic thﬁin&, range
between half-power points
at any frequency in the
mechanical tuning range
(vres = 400V)

Reflector modulation
sensitivily over complete
{requency range

Pawer cutput at any
frequency in the
mechanical tuning
range with reflector
voltage aptimised
(VmS = 400V)

Reflrctor negative voliage
for maximum power output
at centre frequency in
principal mode
v = 400V)

res

Reflector negalive voltage
range for maximum power
oulput over the mechanical
tuning rangoe
v = 4G0V)

res

Frequency drift after first
5 minules of operation

Frequency change
with temperature

(T.’lmh = -10 tn + 40°C)

FEBRUARY 1965

b8 :

100

450 v
T0 mA
1000 Vv
200 ’ °C
6.3 v
1.2 A
15 B s
Max

LT Mefs

2.0 Mc/s per V

- mW
260 g v
400 v

0.5 Mc/s

0.25 Mc/s

per deg C
Page D2




KLYSTRON

*Frequency change with
atmospheric pressure
change equivalent to
operation 0 toc 66 Q00ft

0 io 98 0001t

*Peak frequency deviation

under vibration of &g

applied to the flange o
(50 to 5000c/s L

in all three planes) '

*YK1090 anly

COOLING

Natural and forced-air

B =
oo

YK1090
YKI1091

Max

3.0 Mc/s
10 Mc /s
4.0 Mc/s

Forced-air cooling 15 necessary for resonator input powers grealer than 10W
in ordertomaintain the body temperature below 200°C. For maximum life it is

recommended that the temperature of the body should not exceed 100°C.

MOUNTING POSITION

PHYSICAL DATA

Weight of klysiron

. CONNECTIONS YKIN90 Wire colour code

Colour

White
Yeliow
Green
Grey
Red

YK1091 Pin connections

See outline drawing on page D5,

oz
7.0

Coding

200

Heater and cathede

Heater
Cathode
Refloctor

Resonator

The heater voltage must never be applied to the green {cathode) lead on the
YK1030 or the cathode pin on the YK1091.

FERRUARY 14965

: [Mullard]|
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OUTLINE DRAWING OF YKIGSO

>

1

[:: | Output via

wavegulde

WG 16
\ r/_@_\ 1 |(wr9o.RGS2/U)
|

J{4 holes) E
Yy |
o e

LI

DIMENSIONS
Inches Millimeires

A 2.992 76 max.
B 1,811 46 max.
C 15.748 400 min,
n 1.717 = 0.004 43.6 1 2.4

1.657 : 0.012 42.1 - 0.3
F 1.220 : 0.004 il . 0.1

1.280 1 0,004 32.5 : 0.1
H 1.000 25.4 max.
g 0.185 5 0,008 4.7 : 0.2 dia.

Tneh dimensions derived {rom original millimetre dimensions.

—
[Mullard]
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KLYSTRON YK1090
YK1091

OUTLINE DRAWING OF YKIOSI
1 !

2:5mm
Metric thread

View in
— direction

of arrow
hk v b Base B3A [ S

. D — - ——— A - -]
F e
® i -
—] W -
+{Q- @ e 3
1 ?’lN
= 73
33
EE o8
, >
: ] ;E
Vo £
i ; @ O
o *
- »> .
| |
@ C
B1341] ' ‘ . - .
DIMENSIONS
Inches Millimetres
A 1.811 46 max.
B 3.130 80 max.
C 1,378 35 max.
n 1,717+ 0.094 43.6:2.4
E 1.651 .0,012 42,1.0.3
F 1,280 + 0,004 32,5 . 0.1
G 1,220 . 0.004 a1l + 0.1
. H 0.217 + 0.004 5.6 0.1

Inch dimensions derived from original millimetre dimensions.
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YK1090
KLYSTRON | YK1091
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YK1090
KLYSTRON YK1091
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KLYSTRON

YKI I 40 Series

KS6- 1000 Series
KS7-1000 Series

Unless otherwise shown, data 18 applicithle to all types

To be read In conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS (Typical at 7.0GHz)

Rescnator voltage

Rescenator current

Refleclor voliage

Power output

Electronic tuning range

Modulation schgitivity

MECHANICAL TUNING RANGE

YK1140
YK1141
YK1142
YK1143
YK1144
TK1145
YK1148
YK1147

{KST-1000Z)
(KST-10004A)
(KS7-1000R)
(KST-1000C)
(KS6-1000D)
(K86-1000C)
(KS6-1000E)
(KS6-10001)

MAY 1968

Min,

7,750
.425
.125
.B75
.575
425
L125
.925

[ T = - S =+ T = | B . S, |

750
70
-350

35
300

Max.
8.1
7.750
7.425
7.125
6.875
6.575
6.425
6.225

v

ma

v

W
MHz
kltz/v

Gliz
Gliz
Gliz
GHz
GHz
GHz
GHz

GHz

YK1140-Page 1



CHATRACTERISTICS (Toad v.g.w.r. 1.1:1)

Min. Max.
Reflector voltage -250 -400
Resonator current 55 80 ma
Electronic tuning range between
halt-power points  YK1140 21 - Milz
YK1141 25 - Miz
TK1142 to YR1147 28 - Mz
Reflector modualation sensitivity 225 525 kliz/V
Froquency change wilh temperature
YKL140 -125 +100 kiz/degC
YK1141 to YR1147 -100 +100 kHz/degC
Puwer output YK1140 0.5 - W
YK1141 to YK1147 0.7 - W
TUNING
External cavity, single screw
Tuner turns (average) 3.0
RATINGS (ABSOTUTE MAXIMUM SYSTEM)
Min. Max,
Resonator voltage - 775 v
Itesonitor current - 80 mA
FRefleclor vollage ~50 =1000 v

*Care should be taken in Lhe design of the power supply to ensure that the
rellector potential never hecomes positive with respect to the eathode, as
destruetion of the klystron could resull,

CATIIODE

Oxide coated, unipotential

Min. Nom. Mix.

Healer vollage 5.7 G.3 7.0 v
Heater eurrent {at Vh:{‘a.BV) - R00 - mA
Heater to cathode volltage (plk} - ~ +45 v
[ )
Mullard
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KLYSTRON

COCLING

YKI |40 Series

KS6-1000 Series
KS7-1000 Series

For the YK1140 Scries with inpuls exceeding 10W, an air flow of 0.85m3/
min (30[13/m1‘n) should be directed on the cooling fins to keep the body
temperature below the stutad operating maximum, For maximum valve
life the operating temperature should be less than the maximum operating

temperidure,
Temperatures
Body temperature max, (sce page 4)

Operating lemperature max.
MOUNTING POSITION

PHYSICAT DATA
gm

Weight 230

150 °c
100 o
Any
0z
8.1

MAY 1368 v

YKI110-Page 3



OUTLINE DRAWING OF YK1140 SERIES

4
Qutput via waveguide WG 14 \
to take bolted flange choke !
coupling Jo’:ntfserv?ces Sheil /Resonator
type 5985-95-083 -0037 Octal Base 8
(uG3a3fu) (Smail water )

Temperature measurement
muade at this paint.

Reflector

81-03
(3:19)
max

(0:220)
Base will not

extend below flange

Reflector
-
Top cap
{C.T.2) ,
Shell/Resonator
k h
‘525
9-5
(0-375)""’! ™
All dimensions In mm. (26273:5%
Inch conversions in brackets, max -
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