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EQUIVALENTS

INDEX

Type to be EEV Type to be EEV
replaced replacement replaced replacement
1B35A BS412 BS248 BS248
1B63A BS914 BS286 BS286
8NTH BS386 BS310 BS310
30MD1 BS502 BS324 BS324
100MD1 BS510 BS332 BS810
100MD4 BS510 BS338 BS338
7381 BS918 BS384 BS384
3548 BS48 BS386 BS386
3562 BS52 Bé390 BS390
3582 BS82 BS392 BS392
3584 BS84 BS402 BS402
3592 BS92 BS412 BS412
35104 BS104 BS426 BS426
35114 BS114 BS430 BS430
25116 BS116 BS440 BS440
25118 BS118 BS450 BS450
35148 BS148 BS452 BS452
25156 BS156 BS456 BS456
35158 BS158 BS460 BS460
23200 BS200 BS462 BS462
85202 BS202 BS466 BS466
38204 BS204 BSH02 BS502
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Type to be EEV Type to be EEV
replaced replacement replaced replacement
BS506 BS510 BS802 BS802
BS510 BS510 BS804 BS804
BSH512 BSH12 BS806 Series BS806 Series
BS514 BS514 BS810 BS810
BS516 BS516 BS812 BS812
BSH22 BS522 BS814 BS814
BS524 BS624 BS816 BS816
BS526 BSb26 BS818 BS818
BS530 BS530 BS822 BS822
BSH32 BSb32 BS824 BS824
BSH34 BS534 BS826 BS826
BSH38 BSH38 BS832 BS832
BS540 BS540 BS834 BS834
BS600 BS600 BS836 BS836
BS604 BS604 BS838 BS838
BS606 BS606 BS846 BS846
BS702 BS702 BS848 BS848
BS710 BS710 BS852 BS852
BS714 BS714 BS856 BS856
BS716 BS716 BS858 BS858
BS718 BS718 BS860 BS860
BS720 BS720 BS864 BS864
BS724 BS724 BS870 BS870
BS726 BS726 BS872 BS872
BS728 BS728 BS876 BS876
BS732 BS732 BS882 BS882
BS800 BS800 BS886 BS886

Duplexer Equivalents
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Type to be EEV Type to be EEV

replaced replacement replaced replacement
BS888 BS888 CV2306 BS156
BS892 BS892 CV2307 BS158
BS894 BS894 Cv2308 BS116
BS904 " BS904 CV2309 BS118
BS908 BS908 Cv2311 BS200
BS910 BS910 Cv2312 BS202
BS914 BS914 CVv2351 BS456
BS918 BS918 Cv2378 BS718
BS928 BS928 Cv2379 BS720
BS930 BS930 Cv2430 BS716
BS932 BS932 Cv2481 BS932
BS940 BS940 Cv2482 BS838
BS960 BS960 CVv2488 BS724 Series
BS968 BS968 CVv2826 BS914
BS974 BS974 Cv3840 BS462
Cv294 BS710 CVvb398 BS732
Cv4a60 BS48 CVv5990 BS204
CV461 BS92 CV5991 BS286
Cv4e2 BS84 CV6005 BS502
Cv463 BS82 Cv6028 BS834
Cv1841 BSH2 Cve6070 BS310
€Vv1881 BS384 Cv6086 BS836
V1923 BS810 Cv6107 BS510
Cv2157 BS710 Cv6129 BS714
Cv2181 BS104 CVv6132 BS440
Cv2274 BS114 CVv6178 BS816

CVv2285 BS702 Cve6192 BS814

Duplexer Equivalents
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Type to be EEV Type to be EEV

replaced replacement replaced replacement
CVB206 o BS818 TRNT1 BS702
Cv6207 BS826 TRN2 BS710
Cv8317 BS390 TRN3 BS710
Cv9442 BS390 TRP3 BS716
CVv9443 BS426 TRP4 BS718
Cvo444 BS430 TRP5 BS720
JF20 BS824 TRP8 BS724 Series
JF20D BS832 TRP10 BS732
L2060 BSH02 TRP14 BS714
L2061 BSH10 TRWI1 BS800
L2063 BS386 WF42 BS200
MA338/7381 BS918 WF43 BS202
MA3167A* BS452 WF45 BS914
MD2901 BS452 WF49A BS914
N1067 BS386 WF402 BS158
PMDM3 BS512 WF402L BS816
QF34 BS894 WF403 BS156
QF1 BS810 WF404L BS814
OF41M BS462 WF405L BS818
QF45 BS810 WF407L BS814
QF401 BS8388 ' WF409 BS4562
QF451 BS810 WF412L BS826
QF451L BS908 WF415 BS440
QF451M BS462

* Near equivalent

English Electric Valve Company Limited Duplexer Equivalents
Chelmsford, Essex, England Page 4



TABULATED
DATA

DUPLEXER DEVICES
MONITOR DIODES

NOISE TUBES
PLUG-IN TR TUBES
Maximum Maximum Maximum
Freguency peak breakdown recovery
EEV range power power period
type (MHz) (kW) (kW) {us)
BS702} S-band 2500 10 30**
BS710% 2000--4000 2000 - 10**
B8S714 2600—3950 5.0 - 30*
BS7161 2600—-3950 500 — 16%%
BS718 2755-2915 5.0 - 25**
BS7209 2755-2015 3.0w — 26**
BS724% 2600—-4100 15w — 70**
BS726
BS728
BS732 2600—-3950 5.0 — 16**
BS8341% 2000-12 000 2500 20 25%
BS8361 2000—12 000 250 20 8.0*
BS8381% 2000-12 000 500 20 8.0*
BS940%1 2000—-5500 1250 10 100*

+ Used in batches of 20 tubes for polarization twist duplexers

*» @ 44

Pre-TR tube
Pulsed attenuator
Matched set of three protector tubes

* To—-3db
** To —6db

July 1971



PRE-TR AND PROTECTOR TUBES

] Maximum Maximum Maximum

Frequency peak insertion  recovery
EEV, range power Maximum loss period
type (MHz) (kW) V.SW.R. (db) (us)
BS824 2700-3100 250 1.25:1 0.4 15*%
BS832 2700-3100 250 1.25:1 0.4 15%
BS846 2700-3100 250 1.25:1 04 15*
BS848 2700-3200 250 1.25:1 0.4 15*%
BS856 5300-5700 250 1.25:1 0.5 15*
BS85811 5250--5710 1000 1.3:1 0.5 15*
BS870% 1240-1370 1250 1.25:1 0.4 20*
BS872 1240—-1365 10 1.256:1 0.3 20*
BS876 1230—-1365 10 1.25:1 0.7 10*
BS904 2700-3100 10 1.25:1 0.7 10*
BS91011 1250—-1350 2500 1.3:1 0.5 20*
BS928 8500—-10 000 200 1.4:1 0.8 20*
BS930ii 38500-10000 200 1.4:1 0.8 20*
I PreTR tube
11 Twin preTR tube * To —3db

Duplexers T.D.
Page 2



TR TUBES

Maximum Maximum Maximum
Frequency peak insertion  recovery

EEV , range power Maximum loss period
type (MHz) (kW) V.SW.R. (db) {us) —_—
BS52 9320-9500 200 1.2:1 0.7 3.0% E
BS104 2750—-2860 1250 1.2:1 1.0 25*

BS156 90009600 200 1.2:1 0.8 3.0*

BS158 8500-9100 200 1.2:1 0.8 3.0*
BS200 9180—-10000 200 1.3:1 0.8 3.0*
BS202 8500-9300 200 1.3:1 0.8 3.0*

B8S204 3000—-3050 1250 1.2:1 1.0 25*

BS286 3055-3105 1250 1.2:1 1.0 26*

BS324 2700-2900 1250 1.2:1 1.0 25*

BS390 2925-3075 1250 1.33:1 1.0 25*

BS426 3600—3780 1250 1.33:1 1.0 26*

85430 3230—-3380 1250 1.33:1 1.0 25*

BS440 8500—9100 200 1.2:1 0.8 20*
BS450 9300—-9500 100 1.3:1 0.8 3.0*

BS452 9310-9510 100 1.3:1 0.8 3.0*
BS456 2850—-3050 1250 1.2:1 0.8 15*%

* To —3db

Continued on page 4

Duplexers T.D.
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TR TUBES — continued

Maximum Maximum Maximum
Frequency peak insertion  recovery
EEV, range power Maximum loss period
! type (MHz) {kW) V.SW.R. (db) (us}
———— BS462¢ 9000-9300 75 1.4:1 1.0 6.0*
BS466¢ 9200-9600 75 1.4:1 1.0 6.0*
BS800 2840-3100 1250 1.2:1 0.8 15*
BS810¢ 9245-9575 75 1.4:1 0.8 1.6**
BS822¢ 9405—-9690 75 1.4:1 0.8 1.6**
BS852m 26003960 1000 — 1.5 10*
BS860 8825-9225 100 1.3:1 0.8 1.6**
BS892 93409420 50 1.4:1 1.0 3.0*
BS894¢ 3030-3070 1000 1.3:1 0.8 10*
BS914 8490-9578 200 1.4:1 0.7 4.0*
BS918tT 8500-9600 250 1.3:1 1.0 3.0*
BS932 3490-3770 30 1.2:1 0.8 10%*
¢ Tunable :
®  Tunable TR-filter, 300MHz bandwidth * To —3db
t+ Twin TR tube ** To —6db

Duplexers T.D.
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1 TR-LIMITER TUBES

Maximum Maximum Maximum
Freguency peak insertion  recovery
EEV range power Maximum loss period
type  °©  (MH2) (kW) V.SW.R. (db) (us) __
BS812 9320—9500 200 1.3:1 0.8 3.0* E
BS814 9000-9700 200 1.3:1 0.8 3.0%
BS816 8500-9100 200 1.3:1 0.8 3.0%
BS818 9400—-10000 200 1.3:1 0.8 3.0*
BS826 9300-9900 200 1.3:1 0.8 3.0*
BS882 9300--9330 20 1.4:1 0.8 4.0*
BS886 8800-9250 200 1.4:1 1.0 3.0%
B8S908¢ 9250-9550 75 1.4:1 1.0 6.0*
BS960 8750—-8850 200 1.2:1 0.8 0.25*
BS968 90009500 50 1.3:1 1.0 3.0*
BS974e 9000—9500 150 1.3:1 1.0 3.0*
@ Tunable
® Twin TR-Limiter * To —3db

Duplexers T.D.
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TB TUBES

Resonant Operating Maximum Maximum

EEV frequency power Maximum loaded equivalent

type - . (MHz) (kW) V.SW.R., Q conductance
] BS48 9410 4-50 1.1:1 6.0 0.045
—— Bs82 9080 4-50 1.15:1 6.5 0.1

BS84 9240 4-50 1.1:1 6.5 0.1

BS92 9375 4-50 1.1 6.5 0.1

BS114 9600 4-50 1.1:1 6.5 0.05

BS116 9325 4-50 1.11:1 6.5 0.1

BS118 8775 4-50 1.11:1 6.5 0.1

BS148 9850 4-50 1.1:1 6.5 0.1

BS248 9025 4-50 1.1:1 6.5 0.1

BS310 9375 4-250 1.1:1 6.5 0.1

BS412 9300 4-250 1.1:1 6.5 0.1

Duplexers T.D.
Page 6



MICROWAVE SWITCHES,
LIMITERS AND FILTERS

Maximum

s Freguency peak
EEV range Bandwidth power
type Description (MHz) (MHz) (W)
BS338 PIN switch S-bandé 200 500
BS392 PIN switch 2925-3075 150 500
B8S402 Pulse generator for use with PIN switches
B8S460 PIN switch X-bandé 100 500
BS802 PIN switch 3600-3770 170 500
BS804 PIN switch 3230-3380 150 500
BS806 Varactor limiter X-bandé 200 50
BS864 PIN switch 2940-3060 120 500
B8S888 Tunable filter 9255-9565 — —

& Set to customers’ requirements

Duplexers T.D.
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MONITOR DIODES

Maximum
Frequency peak
EEV . Mount range power Maximum
type type (GHz) (kW) V.S.W.T.
BS502 BSH12¢ 8.5-10 20 1.3:1
BS510 BS514¢ 26-3.2 20 1.3:1
BSH16 2.8-3.2 1.5:1
BS522 2.8-3.2 1.5:1
BS524¢ 2.6-3.2 1.3:1
BS530 2.7-295 1.3:1
BS532 2.95-3.2 1.3:1
BSH34¢ 2.6-3.2 1.3:1
BS540 BSH264 54-59 20 1.3:1
BSH38 5.2-55 1.3:1
BS600 Power supply and indicator unit
¢ Tunable
NOISE TUBES
Excess
Frequency noise
EEV Mount range ratio
type type (GHz) (db)
BS384 BS604 X-band 155+ 05
BS626 S-band
BS628 C-band
BS386 BS606 Q-band 16.40 + 0.36

English Electric Valve Company Limited

Chelmsford, Essex, England

Duplexers T.D.
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PREAMBLE

DUPLEXER DEVICES

INTRODUCTION

In a typical microwave pulse radar installation, a single aerial is used for both
wransmission and reception. The device which makes this possible is known as
a duplexer, and although it may become quite complex it is preferable to the
use of a second aerial. The basic function of the duplexer is to switch the
aerial between transmitter and receiver. During the transmitter pulse it must
provide sufficient isolation to protect the detector crystal of the receiver, and
after the transmitter pulse it must switch back rapidly so that echos from
obiects nearby can be detected.

The switching speed required is such that mechanical switches cannot be used,
and duplexers are constructed using various combinations of gas-filled tubes,
semiconductors and ferrite devices. Ferrites can operate at higher power
levels than semiconductors while gas tubes are suitable for the highest powers
used in all of the centimetric bands.

Ancther important function which may be performed by the duplexer is
passive protection of the receiver against high power signals reaching the
amxial from other radars. Such signals can easily damage the detector crystal
and this protection is equally necessary when the radar itself is switched off.

A sslection of EEV TR and TB tubes.

July 1971




GAS-FILLED DUPLEXER TUBES

TR Tubes

The switching element used in the earliest, and simplest, duplexers is a gas-
filled device known as a TR (Transmit-Receive) tube; the internal structure of
a typictl TR tube is shown in Fig. 1. This tube is a sealed length of wave-
guide filled with a gas mixture, and having two resonant structures spaced
Ag/4 apart. Each resonant structure consists of an iris, and a pair of cones
forming an adjustable discharge gap. The gap nearest the receiver is provided
with a primer electrode and this is connected to a high voltage supply during
operation to provide a continuous source of ionization near the gap. Both
gaps are adjusted ‘during manufacture to give the required pass-band for low
power signals, which pass through the tube with only slight attenuation.

250
PRIMER
ELECTRODE N WINDOW
TIP LA K
1
i
R.F. GAP i IRIS

A

Fig. 1. Basic structure of a typical TR tube.

When a transmitter pulse arrives at the tube the power level is sufficient to
cause a breakdown at the gaps, starting with the primer gap where the
continuous ionization enables the discharge to build up guickly. The mis-
match created at the primer gap produces a standing wave with a voltage
maximum at the other gap, which encourages the formation of another dis-
charge there; if the power level is sufficient, the discharge finally transfers to
the region just inside the input window. Each discharge approximates to a
short circuit across the waveguide and reflects almost all of the transmitter

Duplexer Preamble
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power, so that the establishment of a plasma discharge at the input window
deprives the cones of r.f. power and they return to a quiescent state.

At the end of the transmitter pulse the plasma de-ionizes and the attenuation
of the fube returns to the insertion loss value; the time taken to achieve this
determgines the minimum range of the radar. Fig. 2 shows how the atten-
uation of the tube varies during and after the transmitter pulse.

SPIKE

DURATION

LEAKAGE

POWER FLAT

— LEAKAGE

A

BOTH GAPS
___ {ONIZED

AITENUATION —— WINDOW ONLY

!
I
[
!
|
i
i
|
i
!
!
!
!
!
)

TIME

g 2. | eakage characteristicsof a single-primer TR tube.

The gas mixture in a TR tube usually includes some relatively large molecule
such as water vapour, which speeds up this recovery process by capturing
free electrons. The length of the recovery period depends on the geometry of
-#he tube, the composition and pressure of its gas filling and the peak power
Bevel. If the peak power is increased, it penetrates further into the tube and
both the volume and energy of the plasma increase, so that it takes longer to
de-ionize at the end of the pulse. The heavy molecules included to assist
wecovery are gradually cleaned up during the life of the tube, leading to

Duplexer Preambie
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slower recovery as the tube ages until it no longer meets the recovery speci-
fication. The gas clean-up process is more rapid at high peak powers, so that
the life of the tube varies with the peak power level used. The peak power
ratings are chosen to give a tube life which is satisfactory in most applications
and the Mtings can often be substantially exceeded without damage if a
reduced life is accepted. Conversely, the life of the tube can be increased by
reducing the peak power.

TB Tubes

The TB (Transmitter Block) tube consists of a sealed length of waveguide
with a window at one end and a short circuit Ag/4 from the window; there is
no primer electrode and the gas filling differs from that used in TR tubes.
The body of the tube is extended beyond the short circuit diaphragm to form
a gas reservoir {see Fig. 3). The tube is mounted so that the window forms
part of the side wall of the transmitter waveguide.

3260

V7 772

TUNING BAR
N
RESONANT
| — cavITy
. P
RESONANT
WINDOW

Fig. 3. Cross-section of an X-band TB tube

Duplexer Preamble
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At low power levels the short circuit produces a standing wave in the tube;
e position of the short circuit is adjusted during manufacture so that a
woltage maximum appears at the window. At high power leveis this results in
tweakdown of the gas inside the window, producing a plasma which effect-
acty comverts the window into a conductor and allows the transmitter pulse
W roceed along the waveguide with only slight attenuation. At the end of
#he transmitter pulse the TB tube returns to the unfired state and presents
alow admittance across the waveguide.

Thé T8 tube may also be referred to as an ATR tube.

Pre-TR Tubes

The operation of a TR tube results in a small fraction of the transmitter
power peing dissipated near the input window of the tube. At high power
Bewels this can become a limiting factor, and pre-TR tubes can be used to
smxiuce the power reaching the main TR tube. The pre-TR tube reflects a
ssoportion of the r.f. power in the waveguide; it is involved only in the
dupiéexing function and plays no part in passive protection of the receiver.
Pre-TR tubes may be externally similar to a TR tube but with no primer
dectrode or internal resonant structures; alternatively they are often made as
mhug-in devices, basically a cylindrical envelope which locates in a suitable
weweguide mount. The high powers encountered by pre-TR tubes would
ause rapid clean-up of water vapour and this type of tube often contains
equaxrtz wool or chips to assist recovery.

TFypical pre-TR and protector tubes from the EEV range.

Duplexer Preamble
Page 5

il



In addition to their original application as attenuators to extend the power
ratings of TR tubes, pre-TR tubes are often used as the main switching
element in balanced duplexers. Tubes designed for this purpose are usually
built as twin tubes with a common gas filling; this allows better contro! of
differenc®s between the two tubes and gives a corresponding improvement in
the overall performance of the duplexer.

The characteristic features of a pre TR tube are that it has no primer or
internal resonators, and can operate at higher power levels than a TR tubg of
corresponding size. The twin tubes developed for balanced duplexers may
therefore be known as pre-TR tubes even though they are not necessarily
followed by a TR tube.

Protector Tubes

A balanced duplexer gives almost no protection of the receiver against signals
received from other radars, and a separate tube can be installed next to the
receiver for this purpose. These tubes are primerless and do not need high
power ratings, since they deal only with signals weak enough to pass through
the duplexer. The leakage requirements are determined by the nature of the
receiver and some protector tubes are made with retatively large power trans-
mission for the protection of travelling wave tubes and similar r.f. amplifiers.
The protector tubes were designed to limit the power leakage to r.f. ampli-
fiers, such as parametric amplifiers, travelling wave tubes etc. and are
generally used in circuits employing circulators or balanced duplexers.
Because of this arrangement they are not subjected to full transmitter power
except under fault conditions. The tubes are primerless and in construction
are similar to waveguide pre-TR tubes except that they contain a resonant
structure with a small r.f. discharge gap.

SOLID-STATE DEVICES

The current EEV range includes both PIN microwave switches and varactor
timiters for crystal protection. The microwave switches require a power
supply but are able to control higher powers than the passive varactors:
neither type would be able to operate as a duplexer except at low power
levels.

Duplexer Preambie
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PIN Switches

These devices form a variable attenuator, controlled by a low voltage d.c.
supply. The PIN diode is mounted in a short section of coaxial line coupled
10 a waveguide mount. As the diode bias current is increased, the r.f. imped-
anee of the diode decreases and the attenuation in the waveguide increases,
typically from 0.25db insertion loss to 25db maximum.

When used for crystal protection in a duplexer the switch is operated at a
single value of bias current, which is pulsed in synchronism with the trans-
mitter; the diode pulse actually starts before the transmitter pulse since it
takes up to 1 microsecond to reach maximum attenuation (see Fig. 4). A
similar time is required to recover to minimum attenuation at the end of the
beas pulse, although this can be considerably reduced by applying negative

32 l 1 3571
BIAS CURRENT
L 30mA
% - {23
/ T T
//
{1o]

LS/ _—

W/

) l / [ NEGATIVE BIAS —40v
Il

o 0.2 04 06 0.8 1.0 1.2 1.4 16 1.8

TIME IN MICROSECONDS

4. Typical PIN switch turn-on time characteristics.
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bias of up to 40 volts between pulses (see Fig. 5) or using faster recovery
diodes.
When the radar equipment is switched off, passive protection of the receiver

can be provided by d.c. bias of the PIN switch, supplied from a small battery.
[ ]
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Fig. 5. Typical PIN switch recovery characteristics.

Varactor Limiters
It is a property of the varactor diode that its capacitance varies with changi
in diode current, and this can be achieved by a self-biasing action when
diode is subjected to r.f. power. By fitting this type of diode in a wavegui
mount with suitable tuning arrangements a device is produced which has
power limiting characteristic. At low power levels (up to a few milliwa
the limiter transmits r.f. power with a small insertion loss, but as the power @
increased it reflects an increasing proportion of the incident power (
Fig. 6). Varactor limiters have a very short response time but relatively |
power handling capability, so that their usual application is to reduce
magnitude of the leakage pulse from a duplexer to the receiver. In particul

Duplexer Preambhe
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they provide additional attenuation, in the region of 10db, against spike

leakage energy. Since this leakage energy is mainly responsible for degrada-

tion or even burn-out of the mixer diode, its reduction is important. In this

position the varactor also provides full passive protection of the receiver
« against random high power signals, at all times.
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Fig. 6. Typical varactor limiter attenuation characteristics,
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EEV varactor limiters are currently manufactured for operation in X-band,

and there are several ways in which they can be applied.

a) The fimiter can be tuned to a specified centre frequency and supplied as a
discrete device for assembly to a balanced duplexer.

b

The tinMter can be tuned to operate in conjunction with a specified type of
TR tube in a branched duplexer.

c) A range of TR limiters is available, consisting of a TR tube and varactor
limiter supplied as a single device, with characteristics matched for
optimum performance. The insertion loss, v.s.w.r. and bandwidth of a TR
limiter are superior to those of the same TR tube and limiter supplied
separately and assembled by the user. The TR limiter arrangement
introduces the possibility of using primerless TR tubes in cases where they
could not otherwise be considered, because of excessive leakage. Primer-
less TR limiters require no power supplies, do not introduce primer noise
and give full passive protection during an extended life.

Figs. 7 and 8 show how the insertion loss and bandwidth characteristics of a
typical varactor limiter vary with the centre frequency to which it is tuned.
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Fig. 7. Typical varactor limiter insertion loss characteristics.
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PERFORMANCE CHARACTERISTICS

The duplexer devices described in this book are used almost exclusively in
microwave pulse radar equipments — only the PIN switches and some of the
protector tubes have other applications — and are specified and tested
accordinghy.

The basic frequency and power capabilities must be compatible with the
transmitter or the eguipment cannot operate at all, and the leakage perfor-
mance of TR and protector tubes largely determines the life of the receiver
crystal. Variations in the other electrical parameters will result in changes in
the performance of the system, for example the minimum range is dependent
on the recovery characteristics of gas-filled tubes while the sensitivity is
directly affected by insertion loss, low level v.s.w.r. and arc loss values. Where
low noise receivers are used, the noise output of primer electrodes can be an
important factor in the signal/noise ratio. In balanced duplexers using twin
tubes, imperfect matching of the phase-shift and leakage of the two channels
also degrades the overall system performance.

The following brief notes describe the measurement of the various electrical
parameters in general terms; detailed testing instructions can be found in
BS9040:1970 or MIL-E-1D.

Frequency, Bandwidth and V.S.W.R.

Very few radar equipments operate at an accurately specified frequency;
normally a frequency range of rather less than 1% is permitted. Duplexer
devices must therefore have sufficient bandwidth to accommodate variations
within the range allowed, or must be tunable over the range. When the trans-
mitter is tunable the total range may exceed 5%. TR tubes contain resonant
elements and have a relatively small bandwidth, but pre-TR tubes can be
made to operate over a whole microwave band. The frequency range or
bandwidth of a particular device is the range of frequencies over which the
v.s.w.r., measured at a low power level, does not exceed the maximum value
quoted for that device. The centre frequency of a broad-band type is
generally defined as the geometric mean of the upper and lower frequency
limits; for high Q types, the resonant frequency is that at which the low level
v.s.w.r. is towest (for TB tubes, the highest v.s.w.r. defines the resonant
frequency).

it is a basic characteristic of TR tubes and related devices that the v.s.w.r.
varies with the r.f. power, above a value which may be as low as a few milli-

Duplexer Preamble
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watts. The low level v.s.w.r. of each device must therefore be measured below
this level, which is specified in the individual data sheets.

Inserwon Loss

The insertion loss of a tube is defined as the difference in attenuation
between the tube and the same length of plain waveguide. The windows,
irises and primers all contribute to the insertion loss, which is minimized by
careful design and choice of materials within the tube.

Measurements of insertion loss are made by substituting the tube for the
same length of waveguide, and are normally carried out at the same frequency
and power level as the v.s.w.r. tests.

Leakage of TR Tubes

The energy at the leading edge of the transmitter pulse which passes through
a TR tube before an effective short-circuit is established is known as the spike
energy (see Fig. 2). This spike can be very damaging to a sensitive crystal
detector and a number of methods are used to minimize it, in particular the
incorporation of a primer electrode. The lowest values of spike leakage are
achieved by use of a semiconductor limiter in addition to the primed tube.
Typical spike leakage values for combined TR-limiters are less than 2nJ per
pulse, compared with 10 to 15nJ per pulse for similar tubes without limiters.

After the tube has reached a steady fired g:ondition, with a single discharge at
the input window, the receiver is still subject to a small amount of r.f. power
which is known as the flat leakage power (see Fig. 2). This is composed
partly of transmitter power leaking through the plasma discharge and partly
of rf. energy radiated by the discharge itself. The magnitude of the flat
leakage power depends on the pressure and proportions of the gas filling.
In many cases, TR tube specifications quote spike energy and total power,
rather than the flat leakage power. The total pdwer is simply the average
leakage power during the transmitter pulse, and therefore includes the spike
leakage. Measurement of the spike energy can be achieved using a short
transmitter pulse, which equals the duration of the spike; the energy which
leaks through is considered to be the spike leakage.

The low power leakage of a TR tube is the highest power which can be trans-
mitted through the tube without firing it, and can be measured using either a
c.w. signal or pulses longer than the spike duration.

Duplever Preamble
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Arc Loss

Arc loss is the name given to the power dissipated in the discharge within the
tube. For TR and TB tubes, it can be measured as the difference in output
power at the aerial when the tube is replaced by a metallic short circuit
located in the effective short circuit plane of the tube.

Recovery Period

With the tube operating under specified pulse conditions, an additiona! signal
at the low power level is injected into the waveguide and the attenuation of
this signal is measured using an oscilloscope coupled to a detector. |f the low
level signal is pulsed, it must be capable of a variable delay relative to the
transmitter pulse. The low level attenuation during recovery is measured
relative to the attenuation immédiately before the transmitter pulse, which is
assumed to be the insertion loss value. For TR tubes and TR limiters this
measurement is made directly, but when the recovery period of a pre-TR or
TB tube is tested it may be necessary to include a TR tube or pulsed atten-
uator in the circuit. In such cases the recovery characteristics of the extra
tube must be checked and appropriate corrections applied.

Short Circuit Position

The position of the effective r.f. short circuit in a gas-filled tube, relative to
the plane of the input flange, is measured as the change in position of
standing-wave minimum when the tube is replaced by a metallic short circuit.
This measurement is carried out at specified high power conditions.

Noise
The r.f. noise output of a TR tube is relatively small, despite the presence of
the primer electrode. It is only in radar equipment using low noise receivers,
such as parametric or tunnel diode amplifiers, that the TR tube noise can
appreciably limit the performance of the system. ,
The noise figure Frg of a TR tube during reception is gfven by

Frg = 1 + ;p_ |:L—1]+ ﬂ

in Tin

where T, = body temperature of TR tube
Tin = noise temperature at TR tube input
Ty = equivalent primer generated noise temperature

L = loss ratio of TR tube {greater than unity)

Duplexer Preamble
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From the above, it can be seen that the noise contributed by the tube can be
reduced by reductions of operating temperature, insertion loss and primer
noise output. Dynamic noise radiated by the decaying r.f. discharge after a
transmitter pulse is not a problem, since it falls to a low level during the
recoyery period while the tube is still blocking echo signals.

in a system with an overall noise figure of 4db, the contribution due to a tube
body temperature of 100°C is approximately 0.25db and can be reduced by
forced cooling of the tube, particularly in the region of the input window
where the arc loss is dissipated.

The equivalent noise figure of the insertion loss is typically 0.6db in a 4db
system; since some two-thirds of the insertion loss takes place in the windows,
special low-loss windows of high density ceramic have been used to reduce
noise levels.

So far as the primer is concerned, its noise output can be minimized by
design refinements or it can be eliminated altogether by screening the

discharge.

TB Tube Characteristics

The Q of a TB tube is largely determined by the dimensions of the resonant
cavity and window; the lowest possible value is required in order to extend
the frequency range of the tube and the duplexer. The equivalent con-
ductance of a TB tube must also be held to a low value, to give a high v.s.w.r.
during reception conditions.

The loaded Q is determined by a series of v.s.w.r. measurements at low
power, over a range of frequencies. The normalized values of equivalent
conductance and susceptance are derived from these measurements and the
various properties are related by the expression

fo Ab/Af

a = o &b/ i
L 2(1+g)

where Q; = foaded Q

fo = resonant frequency
Ap/of = rate of change of susceptance with frequency
g = normalized conductance
Full details of these tests, including alternative methods, are given in
BS9040:1970.
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DUPLEXER SYSTEMS

The majority of radar installations rely on either branched or balanced
duplexers, both of which are based on gas-filled tubes. The branched
duplexer is simple and compact but offers very limited bandwidth and
imposes regtrictions on the cold impedance characteristics of the magnetron.
It may also cause erratic starting of the magnetron. These disadvantages are
avoided by use of the farger, more expensive balanced duplexer.

The Branched Duplexer

The simplest type of branched duplexer employs a single TR tube in the
receiver arm (see Fig. 9). The TR tube is mounted at a distance a = nig/2
from the junction, where n is an integer (the tube may be mounted directly
at the junction if required), and it reflects the transmitter pulse in phase to
the aerial. The high mismatch of the magnetron between pulses is exploited
by making the distance b such that the transmitter arm presents a low
admittance at the junction during reception, so that the echo signal is
reflected in phase to the receiver.

} b
3516 [

TRANSMITTER . AERIAL

TR TUBE ']
o |

 ——— S |
RECEIVER

Fig. 9. Schematic of simple branched duplexer.
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A serious disadvantage of the simple branched duplexer described above is its
dependence on the cold impedance characteristics of the magnetron. During
the life of a magnetron, the frequency of oscillation and phase of cold
impedance may both vary; when the magnetron is changed such variations are
almosg inevitable and can result in a serious loss of echo signal at the junction.
To overcome this problem another gas-filled tube known as a TB (Transmitter
Block) or ATR (Anti—TR) tube can be placed in the transmitter arm (see
Fig. 10). During the transmitter pulse, the ionized TB tube effectively forms
part of the waveguide wall. The distance ¢ is made equal to Ag/4, so that
during reception, an echo signal arriving at the junction from the agerial finds
the highest possible mismatch in the transmitter arm and is directed to the
receiver. The major advantage of using the TB tube rather than the mag-
netron for this purpose is that the TB tube can be made with a low value of
Q, giving the duplexer a much greater bandwidth. The control of magnetron
admittance can also be relaxed and the position of the magnetron can be
decided by other requirements.

-—— € ————
»BY7 1

TB TUBE

e
TRANSMITTER ' AERIAL

TR TUBE WJ
o (]

| A————
RECEIVER

Fig. 10. Schematic of branched duplexer with TR and TB tubes.
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The TB tube inevitably increases the losses during the transmitter pulse,
although this may be more than offset by improved reception efficiency. It
also increases the cost and complexity of the duplexer and the high mismatch
which the unfired tube presents to the magnetron at the beginning of the
transmittey, pulse may lead to erratic starting. If the maximum possible
bandwidth is required from this type of duplexer, then it may still be
necessary to control the cold impedance and position of the magnetron. A
bandwidth of 5% can then be achieved, and can be increased still more by
using more than one TB tube, but it is difficult to obtain good performance
over the whole band. In general, if a bandwidth greater than 5% is necessary
the balanced duplexer is to be preferred.

_ The Balanced Duplexer

The operation of a balanced duplexer depends on the 3db hybrid coupler
(this has superseded earlier, more complex methods of balanced duplexing).
The hybrid coupler is a broadband device which couples power between two
adjacent waveguides (see Fig. 11). A signal entering one port is divided
equally between the two opposite ports, with negligible leakage to the fourth
port; the two output signals are separated in phase by 90°. The hybrid is
symmetrical and bi-directional, and typically has an isolation greater than
25db with both phase shift and coupling ratio very close to the nominal
values.

3518

INPUT —3db

DIRECT
OUTPUT

—3db

-

COUPLED OUTPUT
DELAYED 90°

il il

Fig. 11. Characteristics of the 3db hybrid coupler
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Fig. 12 shows a typical balanced duplexer in diagrammatic form, during a

transmitter pulse. The power reflected by the TR tubes combines in phase in

the aerial port and cancels in the transmitter. The leakage power through the

TR tubes combines in phase in the load and cancels in the receiver arm, so

that the rgsidual leakage is only that due to differences between the channels.
TWIN

PRE-TR
TUBE

3519
LIMITER

TRANSMITTER I_

|
(B *

3db HYBRID
COUPLERS

}» RECEIVER
| _ o |} _1F

AERIAL

LOAD

Fig. 12. Balanced duplexer during transmissjion

During reception, the signal is transmitted by both channels and combines
in phase in the receiver port (see Fig. 13). The maximum low power trans-
mission to the receiver is twice that of a single tube and some form of

TWIN
*20 PRE-TR

TUBE LIMITER

TRANSMITTER RECEIVER

Y

)
|

3db HYBRID '

AERIAL
COUPLERS '

LOAD

Fig. 13. Balanced duplexer during reception
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passive protection is necessary, so that high power signals received from other
radars in the same band will not destroy the receiver crystal.

The bandwidth of a balanced duplexer is generally limited by the TR tubes,
but the leakage-cancelling characteristic permits the use of primerless tubes
having relatively high individual leakage, and these can be made with a band-
width covering the whole of a centimetric radar band. The current range of
balanced duplexers available from EEV takes advantage of this feature and
covers L, S, Cand X-bands with four basic types.

An EEV balanced duplexer for C-band

OPERATING NOTES

Environmental Conditions

The duplexer devices manufactured by EEV are, in general, inh:arently
rugged and unaffected by conditions of shock and vibration met in normal
radar service. The data sheets do not specify tests of these properties, which
are normally checked on a design test basis. Applications involving unusually
severe mechanical conditions might call for additional testing but in most
cases would not require design changes.

Any type of flange-coupled waveguide device can be subjected to considerable
strains if bolted to mating flanges which are out of alignment; gas-filled tubes
have windows of glass or ceramic materials which can be cracked by such
treatment, especially when combined with thermal stresses.

Duplexer Preamble
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The temperature ratings given in data sheets generally relate to storage
conditions and cover a very wide range. Tubes are tested in free air at
ambient temperatures within the 15 to 30°C range and operation outside this
range should be avoided if possible. High ambient temperatures are likely
to cayse reduced life and possibly increased leakage, while very low tempera-
tures lead to unreliable ignitor performance, and delayed recovery in tubes
using water vapour in the filling.

Primer Supplies

Data sheets for tubes incorporating primers specify the supply voltage and
impedance. It is essential that the requirement for a part of the impedance to
be located at the tube terminal should be observed, otherwise parasitic
oscillations are likely to arise in the primer circuit. Satisfactory operation of
a TR tube is obtained over a relatively small range of primer current and the
ratings given in data sheets are absclute limits. The voltage drop across the
primer may vary from tube to tube and during life; in most cases its value is
not important and need not be measured.

Any failure of a primer circuit during operation is likely to damage the
receiver crystal but the effect may not be immediate, so that the radar
display may not indicate the failure in any way unless the primer current is
monitored.

VARIANT TYPES

Many of the duplexer devices in this book are variants of a basic type,
usually frequency variants. Although the narrow-band tubes employ a
number of resonant elements, it is usually possible to supply them for a wide
range of centre frequencies to suit particular applications.

The peak power rating of most types is also relatively flexible, although a
compromise must be accepted between power and tube life. Other electrical
parameters usually represent an optimum compromise for a particular type of
application.

Mechanical variants can also be arranged and many involve nothing more than
a different waveguide coupler. More complex mechanical changes are
possible but will generally increase the cost of the tube.

English Electric Valve Company Limited Duplexer Preamble
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BS702

PLUG-IN
PRE-TR TUBE

Service Type CV2285

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Gas-filled tube for use, in batches of 20 tubes, in S-band polarization twist
TR systems.

CHARACTERISTICS (for batch of 20 in twist section)

Frequency range e, S-band
Breakdown power (peak) (see note 1) .. . . . .10 kW max
Attenuation recovery period to —6db (see note 2) .. 30 Ms max
Arc loss (see note 2) O O <) db max

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power (peak) (see note 3) . . 10 2500 kW
Ambient temperature {(non-operating) . =40 +100 °C
GENERAL

Overall dimensions . . . . . . . . . . . . . . . seeOutline
Mounting position . . . . . . . . . . . . . . . stemdown
Net weight . . . .. . . . . . . . . . . . 4bgapprox
NOTES

1. Measured at 1.0us pulse length and 1000p.p.s., peak power increased from
a low level until a glew discharge is established in all 20 tubes.

2. Measured at 1000kW peak input power, 1.0us pulse length and 1000p.p.s.

3. The power handling capacity is measured at 2.0us pulse length and
500p.p.s., peak power increased beyond 2500kW until sparking com-
mences in the waveguide.

February 1971



OUTLINE

Rl ©DIA - Ref  Millimetres Inches
v A 35.0 max 1.378 max
30.0 min 1.181 min
8 100.0 max 3.937 max
y 98.0 min 3.858 min
| c 15.0 max 0.591 max
14.0 min 0.551 min
b 5.0 max 0.197 max
/ 4.5 min 0.177 min
Inch dimensions have been derived from
millimetres.
® — oo
SEE NOTE
i

Note Positional tolerance 1.00mm {0.039 inch) diameter, datum diameter C.

English Electric Valve Company Limited BS702
Chelmsford, Essex, England Page 2




BS710

PLUG-IN
PRE-TR TUBE

Service Types CV294, CV2157

The data should be read in conjunction with the Duplexer Device Preambile.

DESCRIPTION
All-glass pre-TR tube for S-band.

CHARACTERISTICS

Frequency range . . . . . . . . . . 2000to04000 MH,
Attenuation recovery period to —6db (see note 1) .. .10 Us max
Average life (seenote2) . . . . . . . . . . . 500 hours min

MAXIMUM RATINGS

Transmitter power (peak) . . . . . . . . . . . . 20 MWmax
GENERAL

Overall dimensions . . . . . . . . . . . . . . . seeQutline
Mounting position . . . . . . . . . . . . . L. any
NOTES

1. Measured at 1.0MW peak power, 1.0us pulse length and 1000p.p.s.

2. Measured at 1.0MW peak; the end of life is defined as the point at which
the recovery period to —6db exceeds 10us.

February 1971
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OUTLINE

3238

{Poia. SeE
<—@DIA. NOTE

\. s

— le—(H)DIA.

Ref Millimetres Inches

A 66.5 max 2,618 max

B 45+ 0.5 0.177 £ 0.020
C 12.5 max 0.492 max

D 238+15 0.937 + 0.059
E 60.0 min 2.362 min

F 7.0 max 0.276 max

G 8.75 min 0.344 min

H 6.0+ 0.5 0.236 + 0.020

Inch dimensions have been derived from millimetres.

Note The annular area between dimensions F and G will be flat within
0.25mm (0.010 inch) and at right angles to the axis of the tube within 5°.

English Electric Valve Company Limited BS710
Chelmsford, Essex, England Page 2




BS714

" PLUG-IN
TR TUBE

Service Type CV6129

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Plug-in, primeriess TR tube.

CHARACTERISTICS (See note 1)

Frequency range .. .. . . . . 2600 to 3950 MH/
Centre frequency (see note 2) . . . . . . 3600 to 3645 MHz
VSWR.(seenote3) . . . . . . . . . . . . . 1121 max
Maximum leakage:

spike energy (seenoted) . . . . . . . . . . . 1.0 wl/pulse

high power total {see note b) ... .. . . . . 3B W

low power .. .. . .10 W
Attenuation recovery penod to 3db (see note 5) ... 30 MS max
Insertion loss (see note 3) . . . . . . . . . . . . 0.2 dbmax

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power (peak) . . . . . . . . 0.01 5.0 kW
Transmitter power {(mean}) . . . . . . . - 5.0 W
Ambient temperature {non-operating) . —40 +100 e
GENERAL

Overall dimensions e .. seeQutline
Finish . . . . . . . . . . metal parts 5|Iver or nickel plated
Mounting position . . . . . . . . . . L L. any
Net weight e 120g (4.2 ounces)-approx
NOTES

1. The tube is designed for use in a no. 10 or no. 11 waveguide mount. The
frequency and performance characteristics depend on the design of the
mount, which should have a loaded Q of 6.0 max, with the tube installed.

The geometric mean of the frequencies at which the v.s.w.r. is 1.33:1.
Measured at a low power level, at 3620MHz.

Measured at 5.0kW peak power, 0.1us pulse length and 1000p.p.s.
Measured at 5.0kW peak power, 1.0us pulse length and 1000p.p.s.

ok
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OUTLINE

Ref  Millimetres Inches
3228
A 132.0+5.0 5.197 + 0.197
B 25.40 max 1.000 max
C 1.40+0.13 0.055 + 0.005
D 1.40+0.13 0.055 + 0.005
E 15.85 max 0.624 max
@DM. 15.77 min - 0.621 min

F 112.0 max 4.409 max
G 82.4+ 0.9 3.244 + 0.035
H 21.50+ 0.05 0.846 + 0.002
J 3.95+ 0.15 0.156 + 0.006

= ! K 11.0+ 0.3 0.433+0.012
Inch dimensions have been derived from

Q__) mitlimetres.
® |
(H)DIA.
) | 1 } i
(®)
DIA.
English Electric Valve Company Limited BS714
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BS716

PLUG-IN
PRE-TR TUBE

Service Type CV2430

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Plug-in pre-TR tube

CHARACTERISTICS {See note 1)

Freguency range .o . . . . . . 2600 to 3950 MHz
Centre frequency (see note 2) .. . . . . 3288103324 MHz
V.SW.R.(seenote3) . . . . . . . . . . . . . 1081 max
Maximum leakage:

spike energy (see noted) . . . . . . . . . . 150 Ml/pulse

peak flat power (see note 5) . . . . L. 150 W
Attenuation recovery period to —6db (see note 5) .. . 15 MS max
Insertion loss (seenote3) . . . . . . . . . . . . 0.2 dbmax
Arc loss (see note 6) .o . .. 0.8 dbmax
Position of short circuit (see note 7) ) 0 086 + 0. 025 inch (2.16 + 0.64mm)

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power {peak) . . . . . . . . 10 500 kW
Transmitter power {mean) B 500 W
Ambient temperature (non-operating) .. —40 +100 °C
GENERAL

Overall dimensions e e . . . seeQutline
Finisn . . . . . . . . . . .. metal parts silver or nickel plated
Mounting position . . . . . . . . . . . . . .. L. any
Net weight . . . . . . . . . . . . . 10g (4 ounces) approx
NOTES

1. The tube is designed for use in a no. 10 or no. 11 waveguide mount. The
frequency and performance characteristics depend on the design of the
mount, which should have a loaded Q of 1.0 max, with the tube installed.

2. The geometric mean of the frequencies at which the v.s.w.r. is 1.33:1.
3. Measured at a low power level, at 3305MHz.
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Measured at 100kW peak power, 0.1us pulse length and 1000p.p.s.
Measured at 100kW peak power, 1.0us pulse length and 1000p.p.s.
Measured at 10kW peak power, 1.0us pulse length and 1000p.p.s.

~ oo s

Measure.d from the axis of the tube towards the transmitter, with 50kW
peak power, 1.0us pulse length and 1000p.p.s.

OUTLINE
Ref  Millimetres Inches
3228
A 132.0+5.0 5.197 + 0.197
B 25.40 max 1.000 max
C 24+0.8 0.094 + 0.031
D 29+0.1 0.114 + 0.004
£ 15.85 max 0.624 max
15.77 min 0.621 min
E)DIA.
F 112.0 max 4,409 max
f G 82.4+ 0.9 3.244 + 0.035
H 21.50 + 0.05 0.846 + 0.002
J 395+ 0.15 0.156 + 0.006
I K 1.0+ 0.3 0.433+0.012
[ Inch dimensions have been derived from
millimetres.
@)
®
(Hoia.
3 T T ¢ ¢
O 3
DIA.
English Electric Valve Company Limited BS716
Chelmsford, Essex, England Page 2
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BS718

PLUG-IN
TR TUBE

Service Type CV2378
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Plug-in, primerless TR tube.

CHARACTERISTICS (See note 1)

Frequency range . . . . . . . . . 2755t0291b MHz
V.SW.R.:
at 2826MHz e T max
at 27565 and 2915MHz ... ... ... o.oo182:1 max
Maximum leakage:
spike energy (seenote2) . . . . . . . . . . 3.0 uJ/pulse
peak flat power (seenote3) . . . . . . . 30 W
Attenuation recovery period to —6db (see note 3) .. 25 MS max
Insertion loss (see note 4) e O db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) B O 5.0 kW
Duty cycle .. L. = 0.00125
Ambient temperature (non operatmg) . =40 +100 °C
GENERAL
Overal!l dimensions S . . . seeOutline
Fimishn . . . . . . . . . . .. metal parts silver or nickel plated
Mounting position . . . . . . . . . . . . . . . . . any
Net weight e e 150g (5.3 ounces) approx
NOTES

1. The tube is designed for use in a no. 10 waveguide mount. The frequency
and performance characteristics depend on the design of the mount.

2. Measured at b.0OkW peak power, 0.1us pulse length and 1000p.p.s.
Measured at 5.0kW peak power, 1.0us pulse length and 1000p.p.s.
4. Measured at a low power level, at 2825MHz.

w
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OUTLINE

+J¥e=

®06 ’

e
i | 0
o |

DiA.

Ref  Inches Milimetres
A 1.640 max 41.66 max

B 4.180+0.120 106.2 + 3.0
C 1.250 + 0.040 31.75 +1.02
D 0.850 + 0.010 2159 +0.25
E 0.094 + 0.020 2.39 + 0.51
F 0.047 + 0.010 1.189+0.25
G 0.078 + 0.010 1.98 +0.25
H 0.156 + 0.020 3.96 + 0.51
J 0.850 + 0.010 21.59 + 0.25
K 0.744 + 0.010 18.90 + 0.25
L 0.740 min 18.80 min
M 0.740 min 18.80 min

Mitlimetre dimensions have been derived

from inches.

English Electric Valve Company Limited

Chelmsford, Essex, England

BS718
Page 2
Printed in Enaland




BS720

S-BAND
PULSED ATTENUATOR

Service Type CV2379
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Plug-in pulsed attenuator

CHARACTERISTICS (See note 1)

Frequency range .. . . . . . . 2755t02915 MHz
VSWR. at28256MHz . . . . . . . . . . . . 1.11:1 max
V.SW.R. at2766MHZz . . . . . . . . . L. 1.82:1 max
VSW.R. at2916MHz . . . . . . . . . . . . 1.82:1 max
Maximum ieakage (see note 2):

spike energy (primer current 50uA) . . . . . . . 60 nJ/pulse

spike energy {primer current 700uA) .. . . . . 5O nd/pulse

high power flat (primer current 700uA) . . . . . . 20 mW peak
Insertion loss at 2826MHz . . . . . . . . . . 0.2 db max
Recovery period to —6db (see note 2) .. . . . . 25 USs max
Excess noise (seenote3) . . . . . . . . . . . 08 db max

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power (peak) L. = 3.0 W
Primer supply voltage (negative)
(seenoted) . . . . . . . . . . 900 1100 \Y,
Primer current:

standby . . . . . . . . . . . . B0 52 MA

pulsed (see note 4) e 700 800 UA
Duration of primerpulse . . . . . . . 33 40 us
Transmitter duty cycle S 0.00125
Temperature range (non-operating) . . =40 +100 °C

January 1971
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GENERAL

Overali dimensions . . . . . . . . . 150.6 x 32.8 x 21.9mm max

5.930 x 1.291 x 0.860 inches max
Finish . . . . . . . . . . . . metal parts silver or nickel plated
Mounting®osition . . . . .. . . . . . ... any
Net weight . . .« . . . . . . . . . . 150g(5o0unces) approx
NOTES

1. The tube is designed for use with a no. 10 waveguide mount. Operating
performance depends upon the design of the mount.

2. Measured at 3.0W peak power, 1000p.p.s., 1.0us pulse duration, at a
frequency of 2.8GHz.

3. With the attenuator tested in noise measuring equipment at 2825MHz.
The increase in generated noise is measured when a primer current of
50 + TuA is switched on.

4. Primer supply to be pulsed at 700uA for a period of 35us, such that the
high power r.f. pulse occurs during the final 5.0us of the primer puise.

BS720
Page 2




OUTLINE

3227

: OIC
L é@ ¥ Ref  Millimetres Inches
;
@ é . @ A 41.6 max 1.638 max
C B 106.0+ 3.0 4,173+ 0.118
C 31.8+1.0 1.252 + 0.039
D 21.60+0.25 0.850 + 0.010
E 10.80+ 0.12 0.425 + 0.005
c F 6.35+ 0.50 0.250 + 0.020
SEE | —f M
e o G 1981025 0.078 £ 0.010
x H 3.96 + 0.50 0.156 + 0.020
T J 9.5+0.5 0.374 + 0.020
A K 10.8+0.25 0.425 + 0.010
! L 3.2 min 0.126 min
M 6.35+ 0.25 0.250 + 0.010
N 18.8 min 0.740 min
— lo—(N) P 18.8 min 0.740 min
DIA.
Inch dimensions have been derived from
@illimetres.
®
Note Parallel length
DiA.
English Electric Valve Company Limited BS720
Chelmsford, Essex, England Page 3
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BS724 BS726
BS728

PLUG-IN
TR PROTECTOR TUBES

Service Type CV2488

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Plug-in protector tubes, operated as a matched set of three in a broadband
waveguide mount.

CHARACTERISTICS (See note 1)

Frequency range . . . . . . . . . 2600t0 4100 MHz
Maximum leakage, total power {see note 2} . . . . 300 mw
Recovery period to —6db (see note 2) . . . . . . 70 us max
Insertion loss:
at2b00MHz . . . . . . . . . . . . . . 43 db max
at4100MHz . . . . . . . . . . . . . . 40 db max
Primer firingtime . . . . . . . . . . . . . 50 s max

MAXIMUM AND MINIMUM RATINGS

Min Max

Operating power (peak) . . . . . . . — 15 W
Operating power {mean) . . . . . . . — 15 mW
Primer supply voltage (negative) . . . 950 1100 \
Primer current {pertube) . . . . . . . 456 65 UA
Ambient temperature {non-operating) . —40 +100 °C
GENERAL

Overall dimensions . . . . . . . . . . . . . . . seeQutline
Finish . . . . . . . . . . . . . . . . . . anyDEF5000
Mounting position . . . . . . . . . . . . . L ... any
Netweight . . . . . . . . . . . . . 60g(2ounces)approx
NOTES

1. For a set of three tubes operating in a standard mount, with primers
energized at —1000V via an impedance of 13.6M{2.

2. Measured at 10W peak power, 1.0us pulse length and 1000p.p.s.

February 1971



OUTLINE (All dimensions without limits are nominal)

Ref Inches Millimetres
3235 DiA.
. A 2.750 + 0.050 69.85 + 1.27
1 PRIMER B 1.115+0.030 28.32+0.76
TERMINAL
é) C  0.750 max 19.05 max
0.633 max 16.08 max
SEE D . .
NOTE 0.610 min 15.49 min
E 0.250 6.35
C‘D F 0.125 min 3.18 min
(H)bua. G O110max 2.79 max
0.103 min 2.62 min
DiA.
@N H 0.484 min 12.29 min
J 0.042 1.07
@? ' C? K 0141 3.58
£ ) L 0.078 + 0.015 1.98 + 0.38
- M 0.620 max 13.21 max

(0)DiA.

Millimetre dimensions have been derived
from inches.

) ? Note Parallel length of top cap.

DIA.

English Electric Valve Company Limited
Chelmsford, Essex, England

BS724, BS726, BS728
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BS732

PLUG-IN
TR TUBE

Service Type CV5398

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Plug-in, primerless TR tube.

CHARACTERISTICS (See note 1)

Frequency range . . . . . . . . . 2600 to0 3950 MHz
Centre frequency (seenote2) . . . . . 3600 to 3645 MHz
V.SW.R. (seenote3) . . . . . . . . . . . . 1.121
Maximum leakage:

spike energy (seenoted4) . . . . . . . . . . 16 uJ/pulse

total power (seenoteb} . . . . . . . . . . 35 W
Recovery period to —6db (see note 5) .. . . . . 16 MS max
Insertion loss (see note 3} O O 4 db max

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power (peak) . . . . . . 05 5.0 kW
Ambient temperature (non-operating) . —40 +100 °C
GENERAL

QOverall dimensions . . . . . . ... . . . . . . . seeQutlire
Finish . . . . . . . . . . . . 'metal partssilver or nickel plated
Mounting position L any
Net weight e e 120g (4.2 ounces) approx
NOTES

1. The tube is designed for use in a no. 10 or no. 11 waveguide mount. The
frequency and performance characteristics depend on the design of the
mount, which should have a loaded Q of 6.0 with the tube installed.

The mean of the frequencies at which the v.s.w.r. is 1.33:1.
Measured at a low power level, at 3620MHz.
Measured at 5.0kW peak power, 0.1us pulse length and 1000p.p.s.

oW

Measured at 5.0kW peak power, 1.0us pulse length and 1000p.p.s.
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OUTLINE

Ref  Millimetres Inches
3228
A 132.0+ 5.0 5.197 + 0.197
B 25.40 max 1.000 max
C 3.18 max 0.125 max
D 29+ 0.1 0.114 + 0.004
£ 15.85 max 0.624 max
oA 15.77 min 0.621 min
F 112.0 max 4.409 max
G 82.4+ 0.9 3.244 + 0.035
H 21.50+0.05 0.846 + 0.002
J 3.95+0.15 0.156 + 0.006
L L K 11.0+ 0.3 0.433+0.012
Inch dimensions have been derived from
millimetres.
®
® @ !
(H)DiA.
1 1 h & l
—(B)—»
DIA.
English Electric Valve Company Limited BS732

Chelmsford, Essex, England Page 2




BS834

PLUG-IN
PRE-TR TUBE

Service Type CV6028
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band, low loss, plug-in pre-TR tube with no external connections.

CHARACTERISTICS (See note 1)

Frequency range (see note 2) e 20tc 12 GHz
Breakdown power (seenote3) . . . . . . . . . 20 kW max
Recovery period to —-3db (see note 4) .. . . . . 25 s max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (see note 5):
peak O 2.5 MW
mean . . . . . . . . . ... = 3.0 kW
Pulselength . . . . . . . . . . . = 2.5 us
Waveguide pressure - 300 kN/m?
- 44 lb/in?
Ambient temperature . . . . . . . =50 +100 °C
GENERAL
Overall dimensions e . ... ... . . . . . . . seeOQutline
Radio-active content (seenote6) . . . . . . 10 microcuries approx
Mounting position (seenote?7) . . . . . . . . . . . . . any
Netweight . . . . . . . . . . . . . . . . . 10gapprox
NOTES

1. The tube is tested at 9.5 + 0.5GHz in a balanced duplexer in WG 16 wave-
guide; the maximum v.s.w.r, looking outwards from the duplexer does not
exceed 1.2:1 on any arm. A pulse length of 0.2us + 10% at a duty cycle
of 0.0002 £+ 10% is used.

2. The tube may be used in a suitable waveguide mount at any frequency
within this range. The bandwidth and matching are determined by the
design of the mount.
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3. The power incident on a balanced duplexer.

4. Measured with peak input power 50kW + 10%.

5. The power incident on a balanced duplexer where two tubes are each
operating across both arms of the duplexer.

6. The raaio-activity is low energy B emission, which is completely absorbed
by the silica envelope of the tube.

7. The hole through which the tube passes should be 0.3576 + 0.0005 inch
{9.083 + 0.013mm) diameter.

OUTLINE

2213

Ref Inches Millimetres

A 0.3568 + 0.0002 9.063 + 0.005
B 6.500 min 165.1 min

C 7.000 max 177.8 max

D 1.000 + 0.010 25.40 + 0.25

E 0.505 max 12.83 max

F 0.434 + 0.003 11.024 + 0.076

Millimetre dimensions have been derived from inches.

Outline Note Dimension B refers to the ground length.

English Electric Valve Company Limited BS834
Chelmsford, Essex, England Page 2




BS836

PLUG-IN
PRE-TR TUBE

Service Type CV6086
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band, low loss, plug-in pre-TR tube with no external connections.

CHARACTERISTICS (See note 1)

Frequency range (see note 2) e 2.0to 12 GHz
Breakdown power (seenote3) . . . . . . . . . 20 kW max
Recovery period to —3db (see note 4) .. . . . . 80 MS max

2.0 MS min

MAXIMUM AND MiNIMUM RATINGS

Min Max

Transmitter power (see note b):

peak e = 250 kW

mean . . . . . . . e e 250 W
Waveguide pressure e = 300 kN/m?

— 44 Ib/in?

Ambient temperature . . . . . . .. =50 +100 °C
GENERAL
Overall dimensions ... . . . . . . . . . . . seeQOutline
Radio-active content (seenote6) . . . . . . .10 microcuries approx
Mounting position (seenote7) . . . . . . . . . . . . . any
Net weight R 5g approx
NOTES

1. The tube is tested at 9.5 + 0.5GHz in a balanced duplexer in WG 16 wave-
guide; the maximum v.s.w.r. looking outwards from the duplexer does not
exceed 1.2:1 on any arm. A puise length of 0.2us + 10% at a duty cycle
of 0.0002 + 10% is used.

2. The tube may be used in a suitable waveguide mount at any frequency
within this range. The bandwidth and matching are determined by the
design of the mount.
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3. The power incident on a balanced duplexer.

4. Measured with peak input power 50kW + 10%.

5. The power incident on a balanced duplexer where two tubes are each
operating across both arms of the duplexer.

6. The radio-activity is low energy 8 emission, which is completely absorbed
by the silica envelope of the tube.

7. The hole through which the tube passes should be 0.3576 + 0.0005 inch
(9.083 + 0.013mm} diameter.

OUTLINE

2213

e .

§ F' “ee wore /\
ﬁ' |/

ol ‘
| M ‘,

—.‘

_— >

Ref Inches Millimetres

A 0.3568 + 0.0002 9.063 + 0.005
B 2.625 min 66.68 min

C 2.875 max 73.03 max

D 1.000 + 0.010 25.40+ 0.25

E 0.5056 max 12.83 max

F 0.434 + 0.003 11.024 + 0.076

Millimetre dimensions have been derived from inches.

Outline Note Dimension B refers to the ground length.

English Electric Valve Company Limited BS836
Chelmsford, Essex, England Page 2




BS838

PLUG-IN
PRE-TR TUBE

Service Type CV2482

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band, low loss, plugin pre-TR tube with no external connections.

CHARACTERISTICS (See note 1)

Freguency range (see note 2) o 2.0t0 12 GHz
Breakdown power (seenote3) . . . . . . . . . 20 kW max
Recovery period to —3db (seenoted4} . . . . . . . 80 US max
2.0 us min
MAXIMUM AND MINIMUM RATINGS
Min Max
Transmitter power (see note 5):
peak . . . . . . . . . . . . . 0= 500 kW
mean . . . . . e e e . T 500 W
Waveguide pressure - 300 kN/m?
— 44 1b/in?
Ambient temperature ... ..., =50 +100 °C
GENERAL
Overall dimensions . . . . . . .. . . . . . . . seeQutline
Radio-active content (seenote6) . . . . . . 10 microcuries approx
Mounting position (seenote7) . . . . . . . . . . . . . any
Net weight L e 6.5bg approx
NOTES

1. The tube is tested at 9.5 + 0.5GHz in a balanced duplexer in WG 16 wave-
guide; the maximum v.s.w.r. tooking outwards from the duplexer does not
exceed 1.2:1 on any arm. A pulse length of 0.2us + 10% at a duty cycle
of 0.0002 + 10% is used.

2. The tube may be used in a suitable waveguide mount at any frequency
within this range. The bandwidth and matching are determined by the
design of the mount.

March 1971



3. The power incident on a balanced duplexer.
4. Measured with peak input power 50kW + 10%.

5. The power incident on a balanced duplexer where two tubes are each
operating across both arms of the duplexer.

6. The ra‘dio-activity is low energy f emission, which is completely absorbed
by the silica envelope of the tube.

7. The hole through which the tube passes should be 0.3576 + 0.0005 inch
(9.083 + 0.013mm) diameter.

OUTLINE

2213

__1\3

= ~
I SEE NOTE I

!
poul S 5

Ref Inches Millimetres

A 0.3568 + 0.0002 9.063 + 0.005
B 4.500 min 114.3 min

C 5.000 max 127 max

D 1.000 + 0.010 25,40+ 0.25

E 0.505 ‘max 12.83 max

F 0.434 + 0.003 11.024 + 0.076

Millimetre dimensions have been derived from inches.

Outline Note  Dimension B refers to the ground lengt‘h.

English Electric Valve Company Limited BS838
Chelmsford, Essex, England Page 2




BS940

PLUG-IN
PRE-TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band, low loss, ptugin pre-TR tube with no external connections.

CHARACTERISTICS (See note 1)

Frequency range (see note 2) . . . . . 2000 to 5500 MHz
Breakdown power (seenote3) . . . . . . . . . 10 kW max
Recovery period to —3db (see note 4) T 100 Us max
Insertion loss (see note 5) P I ¢ db max

MAXIMUM AND MINIMUM RATINGS

Min Max

Transmitter power (see note 6): .

peak e e e 1.25 MW

mean . . . . . . . ... .= 1.5 kW
Pulselength . . . . . . . . . . . =— 2.5 MS
Waveguide pressure = 300 kN/m?

- a4 lb/in?

Ambient temperature . . . . . . . —50 +100 °C
GENERAL
Overall dimensions . . . . . . . . . . . . . . . seeQutline
Mounting position {(seenote 7) . . . . . . . . . . . . . any
Net weight . . . . . . . . . . . . . 33g(1.20unce)approx
NOTES

1. The tube is tested within the band 2710 to 3180MHz in a balanced
duplexer in WG10 waveguide; the maximum v.s.w.r. looking outwards
“from the duplexer does not exceed 1.2:1 on any arm. A pulse length of
1.0us + 10% at a duty cycle of 0.001 + 10% is used.

2. The tube may be used in a suitable waveguide mount at any frequency
within this range. The bandwidth and matching are determined by the
design of the mount.
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The power incident on a balanced duplexer.
Measured with peak input power 150kW.
Measured at 2715, 2945 and 3175MHz.

. The power incident on a balanced duplexer where two tubes are each
operatirg across both arms of the duplexer.

7. The hoie through which the tube passes should be 0.5603 to 0.5606 inch
(14.232 to 14.239mm) diameter.

o0 s w

OUTLINE
2854
- )
&)
@
— {©)
[ 1
(B)oiA.
SEE
NOTE
A\
0 E
~OPERATIVE LENGTH ®~

Ref Inches Millimetres
A 9.250 max 235.0 max
B 0.5600 max 14.224 max
0.5595 min 14.211 min
o 8.500 min 215.9 min
D 8.000 min 203.2 min
E 0.500 max 12.70 max

Miilimetre dimensions have been derived from inches.

Outline Note The minimum dimension applies over the operative length only.

English Electric Valve Company Limited BS940
Chelmsford, Essex, England Page 2
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BS824

S-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Broad-band primerless TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS

Freguency range
V.S.W.R. (see note 1)
Maximum leakage:

spike energy (see note 2)

total power (see notes 2 and 3)

low power Lo
Recovery period to —3db (see note 2)
Insertion toss . e
Position of short circuit {see notes 2 and 4)

MAXIMUM AND MINIMUM RATINGS

2700 to 3100 MHz
1.26:1 max

600 nJ/pulse

0.9 W

10 W

15 MS max

.. . 04 db max
0.080 inch (2.03mm) nom

Min Max
Transmitter power (peak) (see note b) — 250 kW
Waveguide pressure - 300 kN/m?2
- 44 Ib/in?
Ambient temperature (non-operating) —40 +100 °C
GENERAL
Overall dimensions . . . . . . . .2030x5.891 x 5.891 inches max
51.66 x 149.6 x 149.6mm max
Waveguide size . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . mateswith NATO S.N. 5985-99-083-1560
Finish flange faces tin or silver plated
Mounting position e any
Net weight 3% pounds {1.bkg) approx
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NOTES

Measured at a power level below 10mW over the frequency range.
Measured at 100kW peak power, 1.0us pulse length and 1000p.p.s.
This is gquivalent to 0.6W when tested at 2.0us pulse length.
Distance of the effective r.f. short circuit behind the flange.

The tube will operate at 1.25MW peak power, with reduced life.

ok wN -

OUTLINE

2210 6 HOLES (E)DIA EQUALLY
SPACED ON (F) PCDIA.
IN EACH FLANGE
SEE NOTE

Ref Inches Millimetres
A 5875+ 0.016 149.2+ 0.4
B 2.020+0.010 51.31+0.25
c 1.000 max 25.40 max
D 0.203 max 5.16 max

E 0.260 + 0.004 6.6 + 0.1

F 5.375 136.5

Millimetre dimensions have been derived from inches
except dimension E.

Note Holes in flanges are in alignment within 0.010 inch (0.25mm).

English Electric Valve Company Limited
Chelmsford, Essex, England




BS832

S-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preambile.

DESCRIPTION

Broad-band primerless TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS
Frequency range
V.S.W.R. (see note 1)
Maximum leakage:

spike energy (see note 2)

total power (see notes 2 and 3)

low power
Recovery period to —3db (see note 2)
Insertion loss e e
Position of short circuit (see notes 2 and 4)

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak) (see note 5)
Waveguide pressure .

Ambient temperature (non-operating)

GENERAL
Overall Jimensions

2700 to 3100 MHz
1.25:1 max

600 nJ/pulse
0.9 W
10 W
15 Hs max

.. . 04 db max
0.080 inch (2.03mm) nom

Min Max
- 250 kW
— 300 kN/m?
- 44 Ib/in?
—40 +100 °c

2.010 x 3.281 x 4.781 inches max
51.05x 83.34 x 121.4mm max

Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . ... . . . mateswith NATO S.N. 5985-99-083-0058
Finish .. flange faces tin or silver plated
Mounting position e any
Net weight . 2% pounds (1.25kg) approx
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NOTES

1. Measured at a power level below 10mW over the frequency range.
Measured at 100kW peak power, 1.0us pulse length and 1000p.p.s.
This is eguivalent to 0.6W when tested at 2.0us pulse length.
Distance of the effective r.f. short circuit behind the fiange.

oW

The tube will operate at 1.256MW peak power, with reduced life.

OUTLINE (All dimensions without limits are nominal)

2008 8 HOLES (F)DIA.
2 HOLES (E) DIA. IN EACH FLANGE
© IN EACH FLANGE SEE NOTE
SEE NOTE

6 o & ©

Tttt ot c= el

| te_o e 9
o O
-~ (|
Ref  Inches Millimetres Ref Inches Miltimetres
A 4,766 + 0.016 121.1+ 0.4 F* 0.260 + 0.004 6.6+ 0.1
B 2.000 + 0.010 50.80 + 0.25 G 3.266 + 0.016 82.96 + 0.41
C 0.875 max 22.23 max H 2.564 65.13
D 0.250 min 6.35 min J 1.281 32.54
£x 0.252 max 6.40 max K 1.600 38.10
0.250 min 6.35 min

Miltimetre dimensions have been derived from inches except where indicated thus *

Note Holes in flanges are in alignment to within 0.010 inch {0.25mm).

English Electric Valve Company Limited BS832
Chelmsford, Essex, England Page 2



BS846

S-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range . . . . . . . . . 270010 3100 MHz
V.SW.R. (seenote1) . . . . . . . . . . . . 1251 max
Maximum leakage:

spike energy {seenote2) . . . . . . . . . 600 nd/pulse

total power (seenotes2and3) . . . . . . . . 09 W

low power o [0 W
Recovery period to —3db (see note 2) . . . . .. 15 Us max
Insertionloss . . . . . . . . . . . . . . . 04 db max
Position of short circuit {see notes 2 and4) . . 0.080 inch (2.03mm) nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) {see note 5) .. = 250 kW
Waveguide pressure . . . . . . . . — 300 kN/m?
- a4 tb/in?
Ambient temperature {non-operating) . —40 +100 °C
GENERAL
Overalldimensions . . . . . . . . 2.030x3.281 x 4.781 inches max
51.56 x 83.34 x 121.4mm max
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . mateswith NATO S.N. 5985-99-083-0058
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . . . . . . .. any
Net weight e e 2% pounds (1.25kg) approx

March 1971



NOTES
Measured at a power level below 10mW over the frequency range.

1.

2
3.
4
5

. Measured at 100kW peak power, 1.0us pulse length and 1000p.p.s.

This is equivalent to 0.6W when tested at 2.0us pulse length.

OUTLINE (All dimensions without limits are nominal)

m

©

2A

2 HOLES (E) DIA.
IN EACH FLANGE
SEE NOTE

8 HOLES (F) DIA.
IN EACH FLANGE
SEE NOTE

. Distance of the effective r.f. short circuit behind the flange.
. The tube will operate at 1.25MW peak power, with reduced life.

] ! NP ARy
® D ) a e
Ref Inches Millimetres Ref Inches Millimetres
A 4.766 + 0.016 121.1+ 0.4 F* 0.260 + 0.004 6.6+ 0.1
B 2.020+0.010 51.31+0.25 G 3.266 + 0.016 82.96 + 0.41
C 0.625 max 15.88 max H 2.564 66.13
D 0.250 min 6.35 min J 1.281 32.54
- 0.252 max 6.40 max K 1.500 38.10
0.250 min 6.35 min

Millimetre dimensions have been derived from inches except where indicated thus *.

Note Holes in flanges are in alignment to within 0.010 inch (0.25mm).

English Electric Valve Company Limited

Chelmsford, Essex, England
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BS848

S-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS

Freguency range .. . . . . . . . 2700to 3200 MHz
V.SW.R. (seenotel) . . . . . . . . . . . . 1251 max
Maximum leakage:

spike energy (seenote2) . . . . . . . . . 600 nd/pulse

total power (seenotes2and3) . . . . . . . . 09 W

lowpower . . . . . . . . . . . . . . .10 W
Recovery period to —3db {see note 2) T ) Us max
insertion loss . o db max
Position of short circuit (see notes 2and 4) . . 0.080 inch (2.03mm) nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) (see note 5) L. = 250 kW
Waveguide pressure . . . . . . . . . -— 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Overall dimensions e e 2.010 x 5.329 x 5.329 inches max
51.05 x 135.4 x 135.4mm max
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal }
Coupler . . . . . . . . mateswith NATO S.N. 5985-99-083-0010
(UG-53/U, 154 IEC-PAR32)
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . . . . . . . . any
Net weight . o« o« . . . . . . . . . 3%pounds{1.5kg) approx
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NOTES

1. Measured at a power level below 10mW over the frequency range.
Measured at 100kW peak power, 1.0us pulse length and 1000p.p.s.
This is eq®ivalent to 0.6W when tested at 2.0us pulse tength.
Distance of the effective r.f. short circuit behind the flange.

. The tube will operate at 1.256MW peak power, with reduced life.

S IF NN

OUTLINE

2211 8 HOLES (E) DIA. EQUALLY
SPACED ON (F)PCDIA.
IN EACH FLANGE
SEE NOTE

Ref Inches Millimetres
A 5313+ 0.016 135.0+ 0.4
B 2.000 + 0.010 50.80 + 0.25
C 1.000 max 25.40 max
D 0.203 max 5.16 max

E 0.260 + 0.004 6.6 +0.1

F 4,750 120.7

Millimetre dimensions have been derived from inches
except dimension E.

Note Holes in flanges are in alignment within 0.010 inch (0.25mm).

English Electric Valve Company Limited BS848
Chelmsford, Essex, England Page 2



BS856

C-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preambile,

DESCRIPTION

Broad-band primeriess TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range
V.S.W.R. (see note 1)
Maximum leakage:

spike energy (see note 2)

flat power (see note 2)

low power e
Recovery period to —3db (see note 2)
Insertion loss

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak} (see note 3)
Waveguide pressure

Ambient temperature (non-operating)

GENERAL
Overall dimensions

5300 to 5700 MHz
1.25:1 max

400 nd/pulse
0.6 W
6.0 w
15 MSs max
0.5 db max

Min Max
— 250 kW
— 300 kN/m?
- 44 Ib/in?
—40 +100 °C

1.700 x 2.266 x 3.266 inches max
43.18 x 57.56 x 82.96mm max

Waveguidesize . . . . . . . no.12(1.872 x0.872 inches internal}
Coupler e see Outline
Finish flange faces tin or silver plated
Mounting position e any
Net weight 1.1 pounds (0.5kg) approx
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NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 100kW peak power, 2.5us pulse length and 600p.p.s.
3. The tubs: will operate at 1.26MW peak power, with reduced life.

OUTLINE

2853 8 HOLES(H)DiA.
IN EACH FLANGE

SEE NOTE F—@—W

Il

o ©

] \. v ' J
—» 0 L——@———

Ref Inches Millimetres

A 3.250+ 0.015 82.55+ 0.38

B 2,250+ 0.015 57.15+0.38

C 1.693 + 0.008 43.00+0.20

D 1.000 + 0.005 25.40+ 0.13

E 2.787 + 0.007 70.79 + 0.18

F 1.000 + 0.005 25.40+0.13

G 1.790 + 0.005 4547 + 0.13

H 0.205 + 0.005 5.20+0.13

J 0.250 min 6.35 min

Millimetre dimensions have been derived from inches
except dimension H.

Note Holes in flanges are in alignment to within 0.010 inch (0.25mm).

English Electric Valve Company Limited BS856
Chelmsford, Essex, England Page 2




BS858

C-BAND
TWIN PRE-TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Broadband primerless twin pre TR tube for the protection of the r.f.
amplifiers and mixer diodes in a balanced duplexer.

CHARACTERISTICS (See Note 1)

Frequency range . . . . . . . . . b2h0to5710 MHz
V.SWR. (seenote2) . . . . . . . . . . . . 131 max
Maximum leakage:

spike energy (seenote3) . . . . . . . . . . 25 nJ/pulse

flat {peak) (see note 3 . . . . . . . .. .. 8 mw

low power (peak) (seenoted4) . . . . . . . . . 6 W
Recovery period to —3db (see note 3} . . . . . . 15 MS max
Insertion loss (seenote2) . . . . . . . . . . . 05 db max
Arcloss {seenote3) . . . . . . . . . . . . 0686 db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) (seenote 1) . . . — 1.0 MW
Waveguide pressure . . . . . . . . . -— 300 kN/m?
- 44 lb/in?
Ambient temperature (non-ocperating} . =40 +100 °C
GENERAL
Overall dimensions . . . . . . . 5.265 x 2.265 x 1.701 inches max
133.7 x 57.53 x 43.21mm max
Waveguide size . . . . . . 2xno.12(1.872 x 0.872 inches internal)
Finish . . . . . . . . . . . . . . . . . . . . tinplated
Mounting position e e any
Net weight . . . . . . . . . . . . 19pounds (850g) approx

February 1971



NOTES

1.

All electrical tests performed with the tube mounted between sidewall 3db
couplers of minimum isolation 25db and v.s.w.r. into matched loads of
better than 1.1:1 over the specified frequency range.

L ]
. Measured at a power level below 1T0mW over the frequency range, between

aerial and receiver ports with a variable short circuit on the transmitter
port.

. Measured at 400kW peak power input, 2.5us pulse length and 600p.p.s.
. Measured at 2.5us pulse length and 600p.p.s. by increasing the incident

power from zero until the tube fires.

BS858
Page 2




OUTLINE

z I )
1 Y - !
M T I
| .
o IFT1 PreT=100
I—%-] | L ' _‘?_ _?- _e.. ﬂié-
—o (D) L@.L@—L-@J 12 HOLES (K)DiA.
: C SEE NOTE
Ref Inches Millimetres
A 5.250 + 0.015 133.4+ 04
B 2.250+ 0.015 57.156+ 0.4
c* 1.693 + 0.008 43.00+0.20
D 0.250 6.35
E 1.000 + 0.005 25.40+0.13
F 1.790 + 0.005 45.47 + 0.13
G 1.000 + 0.005 26.40+0.13
H 1.000 + 0.005 25.40+0.13
J 1.000 + 0.005 256.40+0.13
K* 0.205 + 0.005 520+ 0.13
L 4.787 + 0.007 121.6+0.18

Millimetre dimensions have been derived from inches
except where marked *.

Note The corresponding holes of both flanges are in alignment within 0.010
inch {0.25mm). Positional tolerance 0.006 inch (0.15mm).

BS858
Page 3

English Electric Valve Company Limited
Chelmsford, Essex, England
Printed in England



BS870

L-BAND
PRE-TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless pre-TR tube for balanced or T junction duplexers.

CHARACTERISTICS

Freguency range . . . . . . . . . 1240101370 MH2
V.SWR.{seenote1} . . . . . . . . . . . . 1.261 max
Recovery period to —3db (see note 2) ... .. .20 MS max
Insertion loss (see note 1) S ¢ db max
Arcloss {(seenote 2} . . . . . . . . . . . . 02 db max
Position of short circuit

(seenote3) . . . . . . . . 0.106 £ 0.040 inch (2.7 + 1.0mm)

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) (see note 4) .. = 2.5 MW
Waveguide pressure - 150 kN/m?
- 22 Ib/in?
Ambient temperature:
non-operating . . . . . . . . . 40 +100 °C
operating . . . . . . . . . . . 0 +60 °C
GENERAL
Overall dimensions . . . . . . . . 222.5 x 160.0 x 140.0mm nom
8.760 x 6.299 x 6.512 inches nom
Waveguide size . . . . . . . no. 6 (6.500 x 3.250 inches internal)
Coupler .. . . . . . . . . . . mateswith 154 |.E.C-PDR14
or NATO S.N. 5985-99-083-15673
Finish . . . . . . . . . . . . . . . . . . . . tinplated
Mounting position e any
Net weight .. . . . . . . . . . . 8%pounds{3.7kg) approx

March 1871



NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 1.0MW peak power, 1.0us pulse length and 500p.p.s.
3. Distance of the effective r.f. short circuit behind input flange.

4. On the d’uplexer; the power incident on each tube is haif this value.

OUTLINE (All dimensions without limits are nominal)

10 HOLES (F)DIA.
2060C IN EACH FLANGE
SEE NOTE 2
T et
& 4
) —
| '3 ¢
! | I S
——(C)———» (X
SEE NOTE 1 ~
Ref  Mitlimetres Inches Ref  Millimetres Inches
A 2225+ 0.5 8.760 + 0.020 F 9.1+ 0.1 0.358 + 0.004
B 140.0+ 0.5 5.512+ 0.020 G 63.50 2.500
C 160.0+ 0.05 6.299 + 0.002 H 117.4 4,624
D 7.0 min 0.276 min J 120.7 4,750
E 10.0 max 0.394 max K 200.0 7.875

Inch dimensions have been derived from millimetres.

Outline Notes
1. The two flange faces are flat and parallel within 0.1Tmm (0.004 inch).

2. The corresponding holes in both flanges are in alignment within 0.5mm
{0.020 inch).

English Electric Valve Company Limited BS870
Chelmsford, Essex, England Page 2
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BS872

L-BAND
TR PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad band primerless TR tube for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range .+« . . . . . . 1240to0 1365 MHz
V.SW.R.(seenotel) . . . . . . . . . . . . 1251 max
Maximum leakage:
spike energy (seenote?2) . . . . . . . . 700 nd/pulse
total power (seenote3) . . . . . . . . . . 1.0 W
low power T 1 ¢ W
Recovery period to —3db (see note 3) .. . . . . 2 US max
Insertion loss (see note 1) Coe e 0.3 db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) e .. = 10 kW
Waveguide pressure O — 150 kN/m?
- 22 Ib/in?
Ambient temperature:
non-operating . . . . . . . . —40 +100 °Cc
operating . . . . . . . . . . . 0 +60 °C
GENERAL
Overall dimensions . . . . . . . . 222.5x 160.0 x 140.0mm nom
: 8.760 x 6.299 x 5.512 inches nom
Waveguide size . . . . . . . no. 6 (6.500 x 3.250 inches internal)
Coupler .« . . . . . . . . . . mateswith 154 |.E.C.-PDR14
or NATO S.N. b98599-083-1573
Finish . . . . . . . L, tin plated
Mounting position . . . . . . . . . . . . . . . .. any
Net weight . . . . . . . . . . . . 8%pounds (3.7kg) approx

March 1971



NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 1.0kW peak power, 0.1us pulse length and 500p.p.s.
3. Measure:i at 1.0kW peak power, 1.0us pulse length and 500p.p.s.

OUTLINE (All dimensions without limits are nominal)

10 HOLES (F)DA
2080C IN EACH FLANGE
? SEE NOTE 2
H t E= 7/ % —)
¢ |
G _*_- _ - %
| & ®
‘ ¢ @ -9
—wi D) (D
le————(©)———w ()
SEE NOTE 1 ~
Ref  Millimetres Inches Ref  Millimetres Inches
A 2225+ 05 8.760 + 0.020 F 9.1+ 0.1 0.358 + 0.004
B 140.0+ 0.5 5.512+ 0.020 G 63.5 2.500
C 160.0+ 0.05 6.299 + 0.002 H 117.4 4.624
D 7.0 min 0.276 min J 120.7 4.750
E 10.0 max 0.394 max K 200.0 7.875

Inch dimensions have been derived from millimetres.

Outline Notes
1. The two flange faces are flat and parallel within 0.1mm (0.004 inch).

2. The corresponding holes in both flanges are in alignment within 0.5mm
{0.020 inch).

English Electric Valve Company Limited BS872
Chelmsford, Essex, England Page 2
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BS876

L-BAND COAXIAL
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless TR tube for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range . -« .« . . . . . 1230101365 MHz
V.SW.R.(seenote1) . . . . . . . . . . . . 1251 max
Maximum leakage:
spike energy {seenote?2} . . . . . . . . . . 23 w/pulse
total power (seenote2) . . . . . . . . . . 30 uJ/pulse
low power .. .. . . .. B0 W
Recovery period to 3db (see note 2) . . . . . .10 MS max
Insertion loss (see note 1) N O ) db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) {(see note 3) N 10 kW
Pressure . . . . . . . . . . . . = 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Cue all dimensions .. . . . . . . 254.0x54.5x45.0mm max
10.000 x 2.146 x 1.772 inches max
R.F. connections . . . . . . . . . 50 type N coaxial
Finish . . . . e plastlc coated steel and chromium piate
Mounting position (see noted) . . . . .. . . . . . . .. any
Net weight - . . . . . . . . . . . . 1kg{2.2 pounds)approx

March 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 1.0kW peak power, 1.4us pulse length, and 500p.p.s.
3. Determiwed by the breakdown of the coaxial connector.
4

. If the tapped holes in the base are used for mounting, the two washers
supplied (0.040 inch thick x 1.25 inches diameter) must be placed between
the base and the equipment frame to prevent bending strain on the tube.

OUTLINE
2856
®
<——.———" 8
i oyl
A=A
| S
COAXIAL PLUG
CONNECTOR
500 TYPE N ‘*—©—ﬂ“—@—’1
2 THREADED HOLES COAXIAL SOCKET
WITH HELI-COIL INSERTS CONNECTOR
TO FIT 10-32UN.F 500 TYPE'N
Ref Millimetres Inches
A 253.0+ 1.0 9.960 + 0.040
B 2095+ 1.5 8.245 + 0.060
C 76.2+ 0.2 3.000 + 0.008
D 66.5+ 1.0 2.619 + 0.040
E 54.0+ 0.5 2.126 + 0.020
F 315+ 0.5 1.240 + 0.020
G 445+ 0.5 1.752 + 0.020
Inch dimensions have been derived from millimetres.
N.B. Before mounting see note 4 above.
English Electric Valve Company Limited BS876

Chelmsford, Essex, England Page 2



BS904

S-BAND COAXIAL
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless TR tube for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range - . . . . . . . . 2700to 3100 MHz
V.SW.R. (seenote ) . . . . . . . . . . . . 1.25:1 max
Maximum leak age:
spike energy (seenote2) . . . . . . . . . . 4.0 wl/pulse
total power (seenote 2} . . . . . . . . . . 6.0 ul/pulse
low power .. .. . . .. .30 W
Recovery period to 3db (see note 2) .. . . . .10 MSs max
Insertion loss (seenote 1) . . . . . . . . . . . 07 db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak} (see note 3) .. - 10 kW
Pressure . . . . . . . . . . . . = 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) .  —40 +100 °C
GENERAL
Overall dimensions . . . . . . . 6.940 x 2.130 x 1.765 inches max
176.3 x 54.10 x 44.83mm max
R.F. connections . . . . . . . . . . 50R type N coaxial
Finish . . . . e plastnc coated steel and chromium plate
Mounting position (see noted) . . . . . . . . . . . .. any
Net weight .« . . . . . . . . . . 15pounds (0.7kg) approx

March 1971
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NOTES

1. Measured at a power level below 10mW over the frequernicy range.
2. Measured at 3.0kW peak power, 1.0us pulse length and 1000p.p.s.
3. DetermiMed by the breakdown of the coaxial connector.
4

. If the tapped holes in the base are used for mounting, the two washers
supplied {0.040 inch thick x 1.25 inches diameter) must be placed between
the base and the equipment frame to prevent bending strain on the tube.

OUTLINE
2857
R e
®
. 1 1A
<
COAXIAL PLUG
CONNECTOR
500 TYPE N <—(c\ﬁ ®
e = & _h_n_\
2 THREADED HOLES COAXIAL SOCKET
WITH HELI-COIL INSERTS CONNECTOR
TO FIT 10-32UNF 50Q TYPE 'N'
Ref Inches Millimetres
A 6.910 + 0.030 175.5+0.8
B 5.125 + 0.030 130.2+0.8
C 3.000 + 0.005 76.20+ 0.13
D 1.060 + 0.020 26.92 + 0.51
E 2120+ 0.010 53.856+0.25
F 1.250 + 0.010 31.75+0.25
G 1.765 + 0.010 44,58 + 0.25

Miliimetre dimensions have been derived from inches.

N.B. Before mounting see note 4 above.

English Electric Valve Company Limited BS904
Chelmsford, Essex, England Page 2



BS910

L-BAND TWIN
PRE-TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band primerless twin pre-TR tube for use in balanced duplexers.

CHARACTERISTICS

Frequency range . . . . . . . . . 12501013850 Mtz
V.S.W.R. (see note 1):

1280 to 1360MHz . . . . . . . . . . .. 1.3:1 max

1100t0o 1650MHz . . . . . . . . . . . . 201 max
Maximum leakage:

spike energy (seenote2} . . . . . . . . . 100 nd/pulse

flat power (see note 2) e e 200 mwW
Recovery period to —3db (see note 2) .. . . .. 2 US max
Insertion loss (seenotes 1and3) . . . . . . . . 05 db max
Arc loss (seenote2) . . . . . . . . . . . . 03 db max
Differential electrical length (see notes 1and4) . . . #b degrees
Differential position of short (see notes2and5) . . . 0.5 mm

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) (see note 6) . . — 2.5 MW
Transmitter power (mean) . . . . . . - 2.5 kW
GENERAL
Overall dimensions . . . . . . . 15375x 6.299 x 5.250 inches nom
390.5 x 160.0 x 133.4mm nom
Waveguidesize . . . . . . . no. 6 {6.500 x 3.250 inches internal )
Coupler .« . . . . . . . . . mates with coupler to Marconi
drawing no. E/RAD/D 42442/2
Finish . . . . . . . . . . . . . . . . ... tin plated
Mounting position C e e any
Net weight e e e e e e 7.5kg (16.5 pounds) approx

March 1871
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NOTES

1.
2.

Measured at a power level below 10mW over the frequency range.

Measured in a balanced duplexer, where the power incident on the
duplexer.is 1MW peak with 1.0us pulse length at 500p.p.s.

The insertion loss of each tube.

4, The absolute electrical length of each tube is not important when used in a

balanced duplexer, but the differential electrical length increases the inser-
tion loss of the duplexer system. A differential electrical length of +5°
results in an increase of less than 0.05db insertion loss.

The absolute distance of the effective r.f. short circuit behind the input
flange is not important when used in a balanced duplexer, but the differ-
ential position of short results in the reflection of power back to the
source. A differential position of short of +0.5mm results in less than
0.03db transmission loss or a v.s.w.r. of less than 1.2:1.

The operating power is the power incident on the duplexer; the power
incident on each tube is half this value.

Outline Dimensions { All dimensions without limits are nominal)

Ref  Inches Millimetres Ref  inches Millimetres
A* 6.299 160 K* 0.358 + 0.004 9.1+ 0.1

B 5.250 133.4 L 4.500 114.3

c* 1.378 max 35.0 max M 2.000 50.80

D* 0.276 min 7.0 min N 9.656 245.3

E 8.156 207.2 P 11.406 289.7

F 6.250 158.8 Q 12.906 327.8

G 4.750 120.7 R 14.406 365.9

H 3.000 76.20 S 15.375 390.5

J 1.500 38.10

Millimetre dimensions have been derived from inches except where indicated thus *.

Outline Notes

1.
2

The two flanges are flat and paralle! within 0.1mm (0.004 inch).

The corresponding holes in both flanges are in alignment within 0.5mm
(0.020 inch).

BS910
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OUTLINE
2529 (?
[ ‘
|
!
|
1 !

——
SEE NOTE 1

View on Flange Face

26 HOLES (K)DIA.
IN EACH FLANGE
SEE NOTE 2

English Electric Valve Company Limited BS910
Chelmsford, Essex, England Page 3
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BS928

X-BAND
PROTECTOR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Broad-band primerless TR tube, designed for the protection of r.f. amplifiers.

CHARACTERISTICS

Frequency range
V.S.W.R. {see note 1)
Maximum leakage:

spike energy (see note 2)

total power (see note 3)

low power . Lo
Recovery period to —3db (see note 3}
Insertion loss (see note 1)
Arc loss (see note 3)

Position of short circuit
(see notes 2 and 4)

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak)
Waveguide pressure .

Ambient temperature (non-operating)

GENERAL
Overall dimensions

Waveguide size
Coupler

Finish .
Mounting position
Net weight

8500 to 10 000 MHz
1.4:1 max

600 nd/pulse

1.0 W

10 W

2.0 MS max

0.8 db max
0.8 db max

1.0+ 0.2mm (0.040 + 0.008 inch)

Min Max
1.0 200 kW
- 300 kN/m?
- 44 ib/in?
—40 +100 °c

e 25 x 41 x 41mm nom
0.984 x 1.614 x 1.614 inchesnom
no. 16 (0.900 x 0.400 inch internal)
NATO S.N. 5985-99-083-0051

or 5985-99-083-0052

flange faces tin or silver plated
L. any

4 ounces (110g) approx

February 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range.

2. Measured at 40kW peak power, 0.1us pulse length and 1000p.p.s.

3. Measured at 40kW peak power, 1.0us pulse length and 1000p.p.s.

4. Distanc® of the effective r.f. short circuit behind plane of input flange.

OUTLINE (All dimensions without limits are nominal)

4 HOLES IN
EACH FLANGE
(C)0ia. SEE NOTE 1

; g 5T VB
- ‘

28788

|

DA
———
i s RN RSV
. ~—® e o
— G

SEE NOTE 2
Ref  Millimetres Inches Ref  Millimetres Inches
A 25.0+ 0.1 0.984 + 0.004 E 2.3 min 0.901 min
B 41.0 1.614 F 325+ 0.1 1.280 + 0.004
C 4.3+0.1 0.169 + 0.004 G 31.0+ 0.1 1.220 + 0.004
D 5.0 max 0.197 max

Inch dimensions have been derived from millimetres.

Outline Notes

1. The corresponding holes in both flanges will be coaxial within 0.1mm
{0.004 inch).

2. The two flanges are flat and paraltel within 0.1mm {0.004 inch).

English Electric Valve Company Limited BS928
Chelmsford, Essex, England Page 2
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BS930

X-BAND TWIN
PRE-TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION

Broad-band primerless twin pre-TR tube, designed for the protection of r.f.
amplifiers and mixer diodes in a balanced duplexer.

CHARACTERISTICS (See note 1)

Frequency range o 8500 to 10 000 MHz
VSW.R. (seenote2) . . . . . . . . . . . . 1.4:1 max
Maximum leakage into receiver:

spike energy (seenote3) . . . . . . . . . . 50 nd/pulse

total power (seenote d) . . . . . . . . . . 5.0 mw

low power (see note 5) B2, ¢ W
Recovery period to —3db (see note 4) ... . . .20 MS max
tnsertion loss (see note 2) N O db max
Arc loss (see note 4) T O R < db max
Position of short circuit

(seenotesd and6) . . . . . . 1.0+ 0.2mm {0.040 + 0.008 inch)

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) . . . . . . 40 200 kW
Waveguide pressure . . . . . . . . . — 300 kN/m?
- a4 Ib/in?
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Overall dimensions . 25.0 x 41.0 x 71.0mm nom
0 984 x 1.614 x 2.795 inches nom
Waveguide size . . . . . . 2 x no. 16 (0.900 x 0.400 inch internal)
Coupler e e ... ... seeOutline
Finish . . . . .00, flanges tin plated
Mounting position . . . . . . . . . . . ... . any
Net weight -« « « . . . . . . . . 1b0g(b.5ounces) approx

March 1871
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NOTES

1.

o s wN

All electrical tests are performed with the tube mounted between side-wall
3db hybrid couplers of minimum isolation 25db and v.s.w.r. into matched
loads of better than 1.1:1, over the specified frequency range.

Measured at a power level below 10mW over the frequency range.
Measured at 40kW peak power input, 0.1us pulse length and 3000p.p.s.
Measured at 40kW peak power input, 1.0us pulse length and 1000p.p.s.

. Measured at 1.0us pulse length and 1000p.p.s., by increasing the incident

. power level from zero until breakdown occurs.

Distance of the effective r.f. short circuit behind the flange.

OUTLINE (All dimensions without limits are nominal)
2904 6 HOLES (H)DIA.

SEE NOTE 1

T F 9

1]

il

f
Y

Y

{B__ﬂ__

u—@-———d—

k»]&® —

SEE NOTE 2
Ref  Millimetres Inches Ref  Millimetres Inches
A 25.0+ 0.1 0.984 + 0.004 F 32.5 1.280
B 66.0 2.598 G 28.2 1.110
C 41.0 1.614 H 4.3+ 0.1 0.169 + 0.004
D 5.0 max 0.197 max J 28.2 1.110
E 2.3 min 0.081 min

Inch dimensions have been derived from millimetres.

Ou
1.

tline Notes

Holes in both flanges are in alignment to within 0.1mm {(0.004 inch).
Positional tolerance 0.2mm (0.008 inch) diameter, datum dimensions B
and C.

2. Flange faces flat and parallel within 0.1mm (0.004 inch).
English Electric Valve Company Limited BS930
Chelmsford, Essex, England Page 2
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BSS52

X-BAND
TR TUBE

Service Type CV1841
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS

Frequency range . . . . . . . . . 9320109500 MHz
V.SWR.(seenote1) . . . . . . . . . . . . 121 max
Maximum leakage:

spike energy (seenote 2} . . . . . . . . . . 25 nJ/pulse

total power {(seenote 3) . . . . . . . . . . 100 mw

jowpower . . . . . . . . . ... 500 mw
Recovery period to —3db (see note 3) .. . . . . 30 MS max
Insertion loss (see note 4) O O 4 db max
Arc loss (seenote3) . . . . . . . . . . . . 08 db max

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) . . . . . . . b0 200 kW
Primer supply voltage (negative}
(seenote®) . . . . . . . . . . 900 1100 \YJ
Primer current . . . . . . . . . . 70 150 UA
Waveguide pressure O — -~ 300 kN/m?
— 44 Ib/in®
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Overall dimensions . . . . . . . 1.555 x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.55mm nom
Waveguidesize . . . . . . . . no. 16 (0.900 x 0.400 inch internal)
Coupler . . . . . . . . . . . . . . . . . . . uUG3/Uu
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . . . . . . . . any
Netweight . . . . . . . . . . . . . 4ounces(110g)approx

January 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range 9320 to

9500MHz.

2. Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.

w

) Measurec; at 40kW peak power, 1.0us pulse length and 1000p.p.s.

4. Measured at a power level below 10mW at the centre of the frequency

range.

B. Connected to the primer via a resistance of 5.bM, of which at least
0.5MQ must be adjacent to the primer top cap.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres

A 1665 + 0.002 39.497 + 0.051
B 1625 41.28

C 0.250 6.35

D 1.375 max 34.93 max

E 0.500 12.70

F 0.531 13.49

G 0.500 12.70

H 0.094 min 2.39 min

J 1.250 max 31.75 max

K 0.375 + 0.005 9.63+0.13

L 1.000 25.40

M 0.062 + 0.031 1.57+ 0.79

N 0.147 3.73

P 0.640 + 0.002 16.256 + 0.051
Q 1.625 41.28

R 0.640 + 0.002 16.256 + 0.051
S 0.610 + 0.002 15.494 + 0.051
T 0.610 + 0.002 15.494 + 0.051
U 0.1695 + 0.004 4.305 + 0.102

Millimetre dimensions have been derived from inches.

BSb2
Page 2



e

OUTLINE

3367

)|

®

¢

|

©pia. ® NOTCH (M)RAD.
2 HOLES IN EACH
FLANGE (N)DIA.
2: :‘) SEE NOTE |
. c—t 7

! 1 J \HIGH Q
T s e | &
ko Ao | Lol MR
DiA.

(B (B8) SEE NOTE |

SEE NOTE 2

1

Outline Notes

1.

The corresponding holes in both flanges will be coaxial. Two of the
diametrically opposite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

The two flanges are flat and parallel within 0.002 inch (0.05Tmm).

English Electric Valve Company Limited BS52
Chelmsford, Essex, England Page 3



BS104

S-BAND
TR TUBE

Service Type CV2181
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band singte primer TR tube.

CHARACTERISTICS

Freguency range .. . . . . . . . 2750 to 2860 MHz
VSWR. (seenote?) . . . . . . . . . . . . 121 max
Maximum leakage:

spike energy (see note 2) 4 ) nJ/pulse

total power (seenote2) . . . . . . . . . . 100 mw

low power . . . Lo 500 mwW
Recovery period to — 3db (see note 2) ... ... 2D Ms max
Insertion loss {see note 3) e e e 1.0 db max
Arc loss (seenote 2) . . . . . . . . . 0= db max
Position of short circuit (see notes 2 and 4) .o 0.062 inch {1.6mm) nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) e 1250 kW
Primer supply voltage (negative)
(seenote®) . . . . . . . . . . 900 1100 \
Primer current . . . . . . . . . . 70 150 UA
Waveguide pressure . . . . . . . . — 300 kN/m?
- 44 Ib/in®
Ambient temperature (non-operating) . =40 +100 °C
GENERAL
Overall dimensions e e 5.906 x 5.906 x 5.083 inches max
150.0 x 150.0 x 129.1mm max
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . . .. NATO S.N. 5985-99-083-1560
Finish . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . .. . . . any
Net weight e e e 4% pounds (1 9kg) approx

January 1971



NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 1.0MW peak power, 1.0us pulse length and 0.001 duty factor.
3. Measurgd at a power level below 10mW at the centre of the frequency

range.

4, Distance of the effective r.f. short circuit behind front flange.

5. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series
resistance of 5.5MQ, of which at least 0.6M£ must be adjacent to the

primer terminal.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres

A 5.875+ 0.016 143.2+0.4

B 5.073+0.010 1289+ 0.3

Cc 3.000 + 0.031 76.20+ 0.79

D 5.500 + 0.031 139.7 + 0.8

E 0.156 + 0.031 3.96 +0.79

F 3.400 86.36

G 1.750 44 45

H 0.250 6.35

J 0.250 6.35

K 1.625 max 41,28 max

L 1.500 + 0.031 38.10+0.79

M 0.875 max 22.23 max

N 0.264 max 6.70 max
0.257 min 6.53 min

P 5.375 136.5

Millimetre dimensions have been derived from inches

except dimension N.

BS104
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OUTLINE

(B)—

e
SEE NOTE 2
.

G @@

6 HOLES (N)DIA. EQUALLY
FLANGE EQUALLY SPACED
ON(P)PC.DIA. SEE NOTE 1

HIGH POWER
END

Outline Notes

1. The flange holes fit a gauge with six parallel pegs, each 0.250 inch
(6.35mm) diameter, equally spaced on 5.375 inch (136.5mm) pitch circle
diameter. The corresponding holes of the flanges are in aiignment within
0.020 inch (0.51Tmm).

2. The two flange faces are flat and parallel within 0.005 inch {0.13mm)
within a circle of 5.125 inch {130.2mm) diameter concentric with the
pitch circle of the flange holes.

English Electric Valve Company Limited BS104
Chelmsford, Essex, England Page 3



BS156

X-BAND
TR TUBE

Service Type CV2306

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Frequency range
V.S.W.R. (see note 1)
Maximum leakage:
spike energy (see note 2)
total power (see note 3)
lowpower . . .

Recovery period to —3db (see note 3)

Insertion loss {see note 4)
Arc loss (see note 3}
Position of short circuit
{see notes 3 and b)

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak)
Primer supply voltage (negative)
(see note 6) -
Primer current

Waveguide pressure

Ambient temperature {non-operating)

GENERAL
Overall dimensions

Waveguide size
Coupler

Finish .
Mounting position
Net weight

9000 to 9600 MHz
1.2 max

. 20 nd/pulse

100 mw

250 mwW

3.0 MS max

0.8 db max

0.8 db max

. 0.021 £ 0.007 inch (0.63 + 0.18mm)

Min Max
5.0 200 kw
900 1100 v
70 180 MA
- 300 kN/m?
- 44 lb/in?
—40 +100 °C

. 1.665 x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.55bmm nom

no. 16 (0.900 x 0.400 inch internal)
R UG-39/U
flange faces tin or silver plated
oL any

4 ounces (110g) approx

January 1971



NOTES

1. Measured at a power level below 10mW over the frequency range 9000 to

9600MHz.

2. Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.

W,

Measdred at 40kW peak power, 1.0us pulse length and 1000p.p.s.

4. Measured at a power level below 10mW at the centre of the frequency

range.

5. Distance of the effective r.f. short circuit behind front flange.

6. Connected to the primer via a resistance of 5.6M2, of which at least
0.5M£2 must be adjacent to the primer top cap.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres

A 1.555 + 0.002 39.497 + 0.051
B 1.625 41.28

C 0.250 6.35

D 1.375 max 34.93 max

E 0.500 12.70

F 0.531 13.49

G 0.500 12.70

H 0.094 min 2.39 min

J 1.250 max 31.75 max

K 0.375 + 0.005 9,63+ 0.13

L 1.000 25.40

M 0.062 + 0.031 1.67+0.79

N 0.147 3.73

P 0.640 + 0.002 16.256 + 0.051
Q 1.625 41.28

R 0.640 + 0.002 16.256 + 0.051
S 0.610 + 0.002 15.494 + 0.051
T 0.610 +.0.002 16.494 + 0.051
U 0.1695 + 0.004 4.305 +0.102

Millimetre dimensions have been derived from inches.

BS156
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OUTLINE

3367 .__®_~
©pia. ® - NOTCH (M)RAD.
' ' 2 HOLES IN EACH
I m FLANGE (N)DIA.
SEE NOTE |
- : ' - . - Zd
] 1 @ ] TS
| A ®

é L i_-i R R ﬁ_;iﬁ\T C@
I ' ; ‘ ' \H|GH 0

(OL'S
(&) ———— (B) SEE NOTE |

SEE NOTE 2

I
1

Outline Notes

1. The corresponding holes in both flanges will be coaxial. Two of the
diametrically opposite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

2. The two flanges are flat and paralle! within 0.002 inch (0.051mm).

English Electric Valve Company Limited - BS156
Chelmsford, Essex, England Page 3
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BS158

X-BAND
TR TUBE

The data should be read in conjunction

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Freguency range
V.S.W.R. (see note 1)
Maximum leakage:

spike energy {(see note 2)

total power (see note 3}

lowpower . . . . . . . . .
Recovery period to —3db (see note 3)
Insertion loss (see note 4) .
Arc loss {see note 3)
Position of short circuit
(see notes 3 and 5)

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak)
Primer supply voltage (negative)
(see note 6) ) .
Primer current

Waveguide pressure

Ambient temperature {non-operating)

GENERAL
Overall dimensions

Waveguide size
Coupler

Finish -
Mounting position
Net weight

Service Type CV2307

with the Duplexer Device Preamble,

8500 to 9100 MHz
1.2:1 max

20 nJ/pulse

100 mw

250 mwW

3.0 US max

0.8 db max

0.8 db max

. 0.021 2 0.007 inch (0.53 + 0.18mm)

Min Max
5.0 200 kW
900 1100 v
70 150 A
- 300 kN/m?
- 44 Ib/in?
—40 +100 °C

1.555 x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.55bmm nom

no. 16 (0.800 x 0.400 inch internal}
.o UG-39/U
flange faces tin or silver plated
. any

4 ounces (110g) approx

February 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range 8500 to

9100MHz.

2. Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.
3. Measur®d at 40kW peak power, 1.0us pulse fength and 1000p.p.s.
4. Measured at a power level below 10mW at the centre of the frequency

range.

5. Distance of the effective r.f. short circuit behind front flange.

6. Connected to the primer via a resistance of 5.5MS2, of which at least
0.5M£2 must be adjacent to the primer top cap.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres

A 1.555 + 0.002 39.497 + 0.051
B 1.625 41.28

C 0.250 6.35

D 1.375 max 34.93 max

E 0.500 12.70

F 0.531 13.49

G 0.500 12.70

H 0.094 min 2.39 min

J 1.250 max 31.75 max

K 0.375 + 0.005 953+0.13

L 1.000 25.40

M 0.062 + 0.031 1.567+0.79

N 0.147 3.73

P 0.640 + 0.002 16.256 + 0.051
Q 1.625 41.28

R 0.640 + 0.002 16.256 + 0.051
S 0.610 + 0.002 15.494 + 0.051
T 0.610 + 0.002 15.494 + 0.051
U 0.1695 + 0.004 4.305 + 0.102

Millimetre dimensions have been derived from inches.

BS158
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Outline Notes

1. The corresponding holes in both flanges will be coaxial. Two of the
diametrically oppaosite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

2. The two flanges are flat and parallel within 0.002 inch {0.05Tmm).

English Electric Valve Company Limited BS158
Chelmsford, Essex, England Page 3
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BS200

X-BAND
TR TUBE

Service Type CV2311

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band twin primer TR tube.
e

‘CHARACTERISTICS
Frequency range .
V.S.W.R. {see note 1):
at 9400, 9600 and 9800MHz
at 9180 and 10 O00OMHz
Maximum leakage:
spike energy (see note 2}
total power (see note 3) .
low power
Recovery period to 3db (see note 3)
Insertion loss (see note 4)
Arc loss (see note 3)
Position of short circuit
(see notes 3 and 5)

MAXIMUM AND MINIMUM RATINGS

Transmitter power {peak) (see note 6)
Primer supply voltage (negative)

(see note 7) .o .

Main primer current

Auxiliary primer current

Waveguide pressure .

Ambient temperature (non-operating)

GENERAL
Overall dimensions

Waveguide size
Coupler

Finish

Mounting posmon
Net weight

9180 to 10 000 MHz
1.2:1 max

1.3:1 max

30 nJ/pulse

100 mw

250 mw

3.0 Ms max

0.8 db max

0.8 db max

0.021 + 0.007 inch (0.53 + 0.18mm)

Min Max
1.0 200 kW
900 1100 v
70 185 HA
8.0 50 UA
— 300 kN/m?
- 44 Ib/in
—40 +100 °C

1.555 x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.55mm nom

no. 16 (0.900 x 0.400 inch internal)
. UG-39/U
flange faces tln or silver plated

any

4 ounces (1 109) approx

February 1971



NOTES

1.

Measured at a power level below 10mW over the frequency range.

2. Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.
3. Measured at 40kW peak power, 1.0us puise length and 1000p.p.s.
L ]

4. Measured at a power level below 10mW at the centre of the frequency
range.

5. Distance of the effective r.f. short circuit behind front flange.

6. Operation at power levels above BOkW results in reduced life and it is
recommended that in such cases the tube be preceded by a pre-TR tube.

7. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The-pFimer current must be limited by a series
resistance of 5.5M{2, of which at least 0.5M£2 must be adjacent to the
primer terminal.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres

A 1.555 + 0.002 39.497 + 0.051

B 1.625 41,28

o] 0.250 6.35

D 1.366 max 34.70 max

E 0.500 12.70

F 0.922 23.42

G 0.440 11.18

H 0.094 min 2.39 min

J 0.250 6.35

K 0.375 9.53

L 1.000 25,40

M 0.062 1.57

N 0.147 3.73

P 0.640 + 0.002 16.256 + 0.051

Q 1.625 41.28

R 0.640 + 0.002 16.256 + 0.051

S 0.610+ 0.002 15.494 + 0.051

T 0.610 + 0.002 15.494 + 0.051

U 0.1695 + 0.004 4,305 +0.102

\% 0.140 3.56

Millimetre dimensions have been derived from inches.

BS200
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OUTLINE

NOTCH (M)RAD.
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Outline Notes

1. The corresponding holes in both flanges will be coaxial. Two of the
diametrically opposite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

2. The two flanges are flat and parallel within 0.002 inch {0.05Tmm).

English Electric Valve Company Limited BS200
Chelmsford, Essex, England Page 3
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BS202

X-BAND
TR TUBE

Service Type CV2312

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band twin primer TR tube.

CHARACTERISTICS

Freguency range .« . .i. . . . . 8500109300 MHz
V.SW.R. (seenote 1} . . .. . . . . . . . . 1.3:1 max
Maximum leakage:
spike energy (see note 2) G (0 nJ/pulse
total power {seenote3) . . . . . ., . . . . 100 mw
lowpower . . . . . . . . . . ... 250 mw
Recovery period to —3db (see note 3) .. . . . . 30 MUSs max
Insertion loss (see note 4) .. . . . . . . . . 08 db max
Arcloss (seenote3) . . . . . . . . . . . . 08 db max
Position of short circuit
(seenotes3andb) . . . . . . 0.021 + 0.007 inch (0.53 + 0.18mm)

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) (see note6) . . 1.0 200 kW
Primer supply voltage (negative)
(seenote7) . . . . . . . . . . 900 1100 \Y
Primercurrent . . . . . . . . . . 70 150 UA
Waveguide pressure — 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) . =40 +100 °C
GENERAL
Overall dimensions . . . . . . . . 1.555x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.55mm nom
Waveguidesize . . . . . . . . no.16{0.900 x 0.400 inch internal)
Coupler T 0 [ € B¢ (e V1Y
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position s e any
Netweight . . . . . . . . . . . . . 4ounces(110g) approx

February 1971

fft



Ll

NOTES

H N

. Measured at a power level below 10mW over the frequency range.

Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.
Measureg at 40kW peak power, 1.0us pulse length and 1000p.p.s.

Measured at a power level below 10mW at the centre of the frequency
range.

5. Distance of the effective r.f. short circuit behind front flange.

6. Operation at peak power levels above 50kW results in reduced life and it is
recommended that in such cases the tube be preceded by a pre-TR tube.

7. The primer supply voltage must be applied at least 5 seconds before thé
tube isrequired to operate. The primer current must be limited by a seriés
resistance of 5.5MS2, of which at least 0.5ME2 must be adjacent to the®
primer terminal. /

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres

A 1.555 + 0.002 39.497 + 0.051

B 1.625 41.28

C 0.250 6.35

D 1.375 max 34.93 max

E 0.500 12.70

F 0.531 13.49

G 0.500 12.70

H 0.094 min 2.39 min

J 1.078 + 0.031 27.38+0.79

K 0.375 + 0.005 9.53+0.13

L 1.000 25.40

M 0.062 1.57

N 0.147 3.73

P 0.640 + 0.002 16.256 + 0.051

Q 1.625 41.28

R 0.640 + 0.002 16.256 + 0.051

S 0.610 + 0.002 15.494 + 0.051

T 0.610 + 0.002 15.494 + 0.051

U 0.1695 + 0.004 4,305+ 0.102

Millimetre dimensions have been derived from inches.

BS202
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OUTLINE

Ly e

ajje
g
© il

1 ) | ]

| T |
:_®.L@_ . EACH FLANGE
(U)pta.

@ . » SEE NOTE |

SEE NOTE 2

3369

NOTCH (M)RAD.

2 HOLES IN EACH
FLANGE (N)DIA.
SEE NOTE |

1]

1

2 HOLES IN

Outline Notes

1. The corresponding holes in both flanges will be coaxial. Two of the
diametrically opposite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

2. The two flanges are flat and parallel within 0.002 inch (0.051Tmm).

English Electric Valve Company Limited BS202
Chelmsford, Essex, England Page 3
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BS204

S-BAND
TR TUBE

Service Type CV5990
The data should be read in conjunction with the Duplexer Device Preamble.

AN

DESCRIPTION o
Broad-band single primer TR tube.

CHARACTERISTICS

Frequency range .. . . . . . . . 3000to 3050 MHz
V.SW.R.(seenote 1) . . . . . . . . . . . . 1.2:1 max
Maximum leakage:

spike energy (see note 2) B4 o) nd/pulse

total power (seenote2) . . . . . . . . . . 100 mwW

low power . . Lo 500 mWw
Recovery period to 3db (see note 2) .. . . . . 2 S max
Insertion loss (seenote 3) . . . . . . . . . . . 1.0 db max
Arc loss {see note 2) . .. ... . 08 db max
Position of short circuit (see notes 2 and 4) .. 0 062 inch {1.6mm} nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) e - 1250 kW
Primer supply voltage (negative)
(seenotes) . . . . . . . . . . 900 1100 V
Primercurrent . . . . . . . . . . 70 1650 UA
Waveguide pressure . . . . . . . . — 300 kN/m?
- 44 tb/in?
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Overall dimensions . . . . . . . 5.906 x 5.906 x 5.083 inches max
150.0 x 150.0 x 129.1Tmm max
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . . . . . NATOS.N.5985-99-083-1560
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . . any
Netweight . . . . . . . . . . . . 4% pounds (1 9kg) approx

January 1971
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NOTES

1.
2
3.

Measured at a power level below 10mW over the frequency range.
Measured at 1.0MW peak power, 1.0us pulse length and 0.001 duty factor.

Measuregl at a power level below 10mW at the centre of the frequency

range.

Distance of the effective r.f. short circuit behind front flange.

The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited ‘Ry a series
resistance of 5.5M£2, of which at least 0.6M§2 must be adjacent to the

primer terminal.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres

A 5.875+ 0.016 149.2+ 0.4

B8 5.073+0.010 128.9+ 0.3

c 3.000 + 0.031 76.20+0.79

D 5.500 + 0.031 139.7+ 0.8

E 0.156 + 0.031 3.96 + 0.79

F 3.400 86.36

G 1.750 44.45

H 0.250 6.356

J 0.250 6.35

K 1.625 max 41.28 max

L 1.600 + 0.031 38.10+0.79

M 0.875 max 22.23 max

N 0.264 max 6.70 max
0.257 min 6.53 min

P 5.375 136.5

Millimetre dimensions have been derived from inches
except dimension N.

BS204
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OUTLINE

SEE NOTE 2

6 HOLES (N)DIA. EQUALLY
FLANGE EQUALLY SPACED
ON(P)PC.DIA. SEE NOTE 1

HIGH POWER
END

Outline Notes

1. The flange holes fit a gauge with six parallel pegs, each 0.250 inch
(6.35mm) diameter, equally spaced on 5.375 inch (136.5mm) pitch circle
diameter. The corresponding holes of the flanges are in alignment within
0.020 inch (0.51mm).

2. The two flange faces are flat and parallel within 0.005 inch (0.13mm)
within a circle of 5.125 inch (130.2mm)} diameter concentric with the
pitch circle of the flange holes.

English Electric Valve Company Limited BS204
Chelmsford, Essex, England Page 3



BS286

S-BAND
TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Frequencyrange . . . . . . . . . . 30551t03105 MHz
V.SW.R. (seenote1) . . . . . . . . . . . . 1.2:1 max
Maximum leakage:
spike energy (see note 2) . . . . . . . . . . 25 nd/pulse
total power (seenote 2) . . . . . . . . . . 100 mwW
low power . . e 500 mwW
Recovery period to 3db (see note 2) e . . .. D5 s max
Insertion loss (see note 3) e e e e 1.0 db max
Arc loss (see note 2) . . .. . . . 08 db max
Position of short circuit (see notes 2 and 4) .o 0.062 inch (1.6mm) nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power {peak) R 1250 kW
Primer supply voltage (negative)
(seenote® . . . . . . . . . . 900 1100 v
Primercurrent . . . . . . . . . . 70 150 HA
Waveguide pressure . . . . . . . . =— 300 kN/m?
- 44 Ib/in?
Ambient temperature {non-operating) . —40 +100 °c
GENERAL
Overall dimensions . . . . . . . 5.906 x 5.906 x 5.083 inches max
. 150.0 x 150.0 x 129.1mm max
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . . . . . NATOSN. 598599-083-1560
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . .. . . .o any
Netweight . . . . . . . . . . . . 4%pounds(1.9kg)approx

January 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range.
2. Measured at 1.0MW peak power, 1.0us pulse length and 0.001 duty factor.
3. MeaSurgd at a power level below 10mW at the centre of the frequency

range.

4. Distance of the effective r.f. short circuit behind front flange.

5. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series
resistance of 5.6MS2, of which at least 0.5M£ must be adjacent to the

primer terminal.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres

A 5.875+ 0.016 149.2+ 0.4

B 5.073+0.010 128.9+0.3

C 3.000 + 0.031 76.20+ 0.79

D 5.500 + 0.031 139.7+ 0.8

E 0.156 + 0.031 3.96+0.79

F 3.400 86.36

G 1.750 44,45

H 0.250 6.35

J 0.250 6.35

K 1.625 max 41.28 max

L 1.500 + 0.031 38.10+0.79

M 0.875 max 22.23 max

N 0.264 max 6.70 max
0.257 min 6.53 min

P 5.375 136.5

Millimetre dimensions have been derived from inches

except dimension N.

BS286
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OUTLINE

Ee (B)
SEE NOTE 2

6 HOLES (N)DiA. EQUALLY
FLANGE EQUALLY SPACED
ON(P)RC.DIA. SEE NOTE 1

HIGH POWER
j | Eno

Outline Notes

1. The flange holes fit a gauge with six parallel pegs, each 0.250 inch
(6.35mm) diameter, equally spaced on 5.375 inch (136.5mm) pitch circle
diameter. The corresponding holes of the flanges are in alignment within
0.020 inch (0.51Tmm).

2. The two flange faces are flat and parallel within 0.005 inch (0.13mm)
within a circle of 5.125 inch (130.2mm) diameter concentric with the
pitch circle of the flange holes.

English Electric Valve Company Limited BS286
Chelmsford, Essex, England Page 3



BS324

S-BAND

TR TUBE

The data should be read in conjunction with the Duplexer Device Preamble,

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Frequency range
V.S.W.R. (see note 1)
Maximum leakage:

spike energy {see note 2)

total power (see note 2)

low power e
Recovery period to —3db (see note 2)
insertion loss (see note 3) .
Arc loss (see note 2) .o
Position of short circuit (see notes 2 and 4}

MAXIMUM AND MINIMUM RATINGS

Transmitter power (peak)
Primer supply voltage (negative)
(see note 5) o
Primer current

Waveguide pressure

Ambient temperature (non-operating)

GENERAL
Overall dimensions

2700 to 2900 MHz
1.2:1 max

. 256 -nJ/pulse

100 mw

500 mwW

25 Us max

1.0 db max

0.8 db max

Min

900

0.062 inch {(1.6mm) nom

Max
1250 KW
1100 v
150 UA
300 kN/m?
44 Ib/in?
+100 °C

5.906 x 5.906 x 5.083 inches max

150.0 x 150.0 x 129.1mm max

Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . NATO S.N. 5985-99-083-1560
Finish . flange faces tin or silver plated
Mounting position e any
Net weight 4% pounds (1.9kg) approx

January 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range.

2. Measured at 1.0MW peak power, 1.0us puise length and 0.001 duty factor.

3. Measurgd at a power level below 10mW at the centre of the frequency

range.

4. Distance of the effective r.f. short circuit behind front flange.

B. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series

resistance of 5.5M§2, of which at least 0.5MS§2 must be adjacent to the—. .

primer terminal.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres

A 5.875+ 0.016 149.2+ 0.4

B 5.073+0.010 128.9+0.3

Cc 3.000 + G.031 76.20+ 0.79

D 5.500 + 0.031 139.7+0.8

E 0.156 + 0.031 3.96+ 0.79

F 3.400 86.36

G 1.750 44.45

H 0.250 6.35

J 0.250 6.35

K 1.625 max 41.28 max

L 1.500 + 0.031 38.10+ 0.79

M 0.875 max 22.23 max

N 0.264 max 6.70 max
0.257 min 6.53 min

P 5.375 136.5

Millimetre dimensions have been derived from inches

except dimension N.

BS324
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OUTLINE

SEE NOTE 2

®ou @@ ©

8 HOLES (N)DIA. EQUALLY
FLANGE EQUALLY SPACED
ON(P)RC.DIA. SEE NOTE 1

HIGH POWER
END

Outline Notes

1. The flange holes fit a gauge with six parallel pegs, each 0.250 inch
(6.35mm) diameter, equally spaced on 5.375 inch {136.5mm) pitch circle
diameter. The corresponding holes of the flanges are in alignment within
0.020 inch (0.51mm).

2. The two flange faces are flat and parallel within 0.005 inch {0.13mm)
within a circle of 5.125 inch {130.2mm) diameter concentric with the
pitch circle of the flange holes.

English Electric Valve Company Limited BS324
Chelmsford, Essex, England Page 3



BS390

S-BAND
TR TUBE

Service Type CV9442
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS

Frequency range .. . .. . . . . 2925t03075 MHz
V.SW.R. (seenote1} . . . . . . . . . . . . 1331 | max
Maximum leakage:
spike energy (seenote2) . . . . . . . . . . 25 nJ/pulse
total power (seenote 2) . . . . . . . . . . 100 mw
low power . . Lo 500 mwW
Recovery period to 3db (see noto 2) ... .. .25 MS max
Insertion loss (see note 3) e e e e e 1.0 db max
Arc loss (seenote 2) . . . . . . . . 0s8 db max

Position of short circuit {see notes 2 and 4) .. 0.062 inch (1.6mm) nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) e e e = 1250 kW
Primer supply voltage (negative)
(seenoted) . . . . . . . . . . 900 1100 Y
Primercurrent . . . . . . . . . . 70 150 A
Waveguide pressure . . . . . . . . — 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) . =40 +100 °c
GENERAL
Overall dimensions . . . . . . . 4.470 x 4.760 x 3.880 inchesnom
113.5 x 120.9 x 98.55mm nom
Waveguidesize . . . . . . . no.10(2.840 x 1.340 inches internal)
Coupler . . . . . . . . . .. NATO S.N. 5985-99-083-0058
Finish ., . .« « « . . . . . . flange faces tin or silver plated
Mounting posmon e e e . any
Net weight e e e e e e 4% pounds (1 9kg) approx

January 1971
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NOTES

1. Measured at a power level below 10mW over the frequency range on a
matched T junction.

2. Measured at 1.0MW peak power 1.0us pulse length and 500p.p.s.
L J

3. Measured at a power level below 10mW at the centre of the frequency
range.

4, Distance of the effective r.f. short circuit behind front flange.

b. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series
resistance of 5.5MS2, of which at least 0.5MS2 must be adjacent to the
primer terminal.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref  Inches Millimetres

A 4.470 1135 +0.002 + 0.051
L 0.250 6.350

B 4,760 + 0.010 1209+ 0.25 —0.000 —0.000

C 3.260 + 0.010 8280+ 0.25 M 0.260 + 0.004 6.6+ 0.1

D 0.875 max 22.23 max N 2.031 51.59

E 1.2560 + 0.125 31.75+ 3.18 P 2.031 51.69

F 0.250 min 6.35 min Q 0.750 19.05

G 3.062 + 0.062 77.77 + 157 R 0.750 19.05

H 1.500 + 0.062 38.10+ 1.67 S 1.281 32.54

J 0.250 6.35 T 1.281 32.54

K 0.2560 6.35

Miliimetre dimensions have been derived from inches except dimension M.

BS390
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OUTLINE

2, eamER cap ® ®
(® 0. BY (K) LONG
® . C)——‘ |
7 o : ﬁ )
= !
\A;} —;;
TN
®ef — \@
8 HOLES (M)DIA.
IN EACH FLANGE
- SEE NOTE 1

SEE NOTE 2

Outline Notes

1. The corresponding holes of both flanges are in alignment within 0.020
inch (0.5Tmm).

2. The two flange faces are flat and parallel within 0.005 inch (0.13mm).
The flanges mate with coupler NATO S.N. 5985-99-083-0058.

3. Hole each side, 3.8mm diameter, 1o accept primer cap spring.

English Electric Valve Company Limited BS390
Chelmsford, Essex, England Page 3
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BS426

S-BAND
TR TUBE

Service Type CV9443
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Frequency range . . . . . . . . . 3600to 3780 MHz
V.SW.R.{seenote1) . . . . . . . . . . . . 1331 max
Maximum leakage:
spikeenergy (seenote2) . . . . . . . . . . 25 nd/pulse
total power {seenote2) . . . . . . . . . . 100 mWwW
low power . . e 500 mwW
Recovery period to 3db (see note 2) . . . . . . 25 MS max
Insertion loss (see note 3) e 0] db max
Arc loss (see note 2) . . . . . . Q08 db max
Position of short circuit (see notes 2 and 4) .o 0.062 inch {1.6mm} nom

MAXIMUM AND MINIMUM RATINGS

Min Max
Transmitter power (peak) S 1250 kW
Primer supply voltage (negative)
(seenoted) . . . . . . . . . . 900 1100 \Y
Primercurrent . . . . . . . . . . 70 150 MA
Waveguide pressure . . . . . . . . =— 300 kN/m?
- 44 Ib/in?
Ambient temperature (non-operating) . —40 +100 °C
GENERAL
Overall dimensions . . . . . . . 3.600x4.760 x 3.630 inches nom
91.44 x 120.9 x 92.20mm nom
Waveguidesize . . . . . . . no.10(2840 x 1.340 inches internal)
Coupler . . . . . . . . . . . . NATOS.N.598599-083-0058
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . .o any
Netweight . . . . . . . . . . . . 4% pounds (1 9kg) approx

January 1971




NOTES

1. Measured at a power level below 10mW over the frequency range on a
matched T junction.

2. Measused at 1.0MW peak power, 1.0us pulse length and 500p.p.s.

3. Measured at a power level below 10mW-at the centre of \\the frequency
range. i

4. Distance of the effective r.f. short circuit behind front ﬂangé‘.

5. The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series
resistance of 5.5M$2, of which at least 0.5MS2 must be adjacent to the
primer terminal.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres

A 3.600 91.44 L 0.250 + 0.002 6.350 + 0.051
B 4,760 + 0.010 120.9+ 0.25 —0.000 —0.000
Cc 3.260+ 0.010 82,80+ 0.25 M 0.260 + 0.004 6.6+ 0.1

D 0.875 max 22.23 max N 2,031 51.59

£ 1.250+ 0.125 31.75+3.18 P 2031 51.59

F 0.250 min 6.35 min Q 0.750 19.05

G 2.375+0.062 60.33+ 1.57 R 0.750 19.05

H 1.250 + 0.062 31.75+ 1.57 S 1.281 32.54

J 0.250 6.35 T 1.281 32.54

K 0.250 6.35

Millimetre dimensions have been derived from inches except dimension M.

BS426
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OUTLINE

2208A
PRIMER CAP
DiA. BY (K) LONG
® ;
]
TR ¢
i | | SEE
I ™ NOTE 3
l é HOLES * ¥
DIA. IN PR W—
l—
®— @~ Qoa ®
- @ - FLANGE 8 HOLES (M) DA
PN IN EACH FLANGE
A SEE NOTE 1
“~SEE NOTE 2

Outline Notes

1. The corresponding holes of both flanges are in alignment within 0.020
inch {0.51Tmm).

2. The two flange faces are flat and parallel within 0.005 inch (0.13mm).
The flanges mate with coupler NATO S.N. 5985-99-083-0058.

3. Hole each side, 3.8mm diameter, to accept primer cap spring.

English Electric Valve Company Limited BS426
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BS430

S-BAND
TR TUBE

Service Type CV9444

The data should e reéad in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS
Frequency range
V.S.W.R. (see note 1)
Maximum leakage:
spike energy (see note 2)
total power (see note 2)
low power
Recovery period to 3db (see note 2)
Insertion loss (see note 3}
Arc loss (see note 2) .
Position of short circuit (see notes 2 and 4)

MAXIMUM AND MINIMUM RATINGS

Transmitter power {(peak}
Primer supply voltage {negative)
(see note 5) .
Primer current

Waveguide pressure

Ambient temperature (non-operating)

3230 to 3380 MHz
1.33:1 max

. 2b nJ/pulse

100 mw

500 mwW

25 us max

1.0 db max

. . . 08 db max
0.062 inch (1.6mm) nom

Min Max
— 1250 kW
900 1100 A%
70 150 MA
- 300 kN/m?
- 44 (b/in?
—40 +100 °C

GENERAL
Overall dimensions 4,470 x 4.760 x 3.630 inches nom
113.5 x 120.9 x 98.55mm nom
Waveguidesize . . . . . . . no.10{2.840 x 1.340 inches internal)
Coupler . NATO S.N. 6985-99-083-0058
Finish . flange faces tin or silver plated
Mounting position .o any
Net weight 4‘/4 pounds (1 9kg) approx

January 1971



NOTES

1. Measured at a power level below 10mW over the frequency range on a
matched T junction.

2. Measuregl at 1.0MW peak power 1.0us pulse length and 500p.p.s.

3. Measured at a power level below 10mW at the centre of the frequency

range.

4. Distance of the effective r.f. short circuit behind front flange.

5." The primer supply voltage must be applied at least 5 seconds Béfbreﬁ;he
tube is required to operate. The primer current must be limited by a series
resistance of 5.5MS2, of which at least 0.6M§ must be adjacent to the

primer terminal.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres

A 4.470 113.5 + 0.002 + 0.051
L 0.250 6.350

B 4,760 + 0.010 120.9+0.25 —0.000 —0.000

o 3.260 + 0.010 82.80+0.25 M 0.260 + 0.004 6.6+ 0.1

D 0.875 max 22.23 max N 2.031 51.59

E 1.250+ 0.125 31.75+3.18 P 2.031 51.69

F 0.250 min 6.35 min o] 0.750 19.05

G 2.875 + 0.062 73.01+ 1.57 R 0.750 19.05

H 1.625 + 0.062 41.28 + 1.57 S 1.281 32.54

J 0.250 6.35 T 1.281 32.54

K 0.250 6.35

Millimetre dimensions have been derived from inches except dimension M.

BS430
Page 2




OUTLINE

2207A
PRIMER CAP
@ oia. 8y (K) LONG
© .
_ , 0
)
|
1 ‘ I ¥
g , .
SEE = &1
-  NOTE 3 ﬁl} =%
| : N i
u [ e =oT3 4
2_HOLES =
E—» le— e—H)— (DDl N ® —
® gl 8 HOLES (MDA =~ ———
~ FLANGE IN EACH FLANGE
\O; SEE NOTE 1
SEE NOTE 2

Outline Notes

1. The corresponding holes of both flanges are in alignment within 0.020

inch {0.5Tmm).

2. The two flange faces are flat and parallel within 0.005 inch (0.13mm).

The flanges mate with coupler NATO S.N. 5985-99-083-0058.

3. Hole each side, 3.8mm diameter, to accept primer cap spring.

English Electric Valve Company Limited
Chelmsford, Essex, England
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BS440

X-BAND
TR TUBE

Service Type CV6132
The data should be read in conjunction with the Duplexer Device Preamble.

DESCRIPTION
Broad-band single primer TR tube.

CHARACTERISTICS

Frequency range . . . . . . . . . 8500109100 MHz
V.SW.R.(seenotel) . . . . . . . . . . . . 121 max
Maximum leakage:
spike energy (see note 2) (¢ | nJ/pulse
total power (seenote3) . . . . . . . . . . 100 mw
lowpower . . . . . . . . . . . . .. 250 mw
Recovery period to —3db (see note 3) .. . ... 20 MS max
Insertion loss (see note 4} . e . . . . . . . . 08 db max
Arcloss (seenote3) . . . . . . . . . . . . 08 db max
Position of short circuit '
(seenotes3andb) . . . . . . 0.021 £0.007 inch (0.53 + 0.18mm)
MAXIMUM AND MINIMUM RATINGS
Min Max
Transmitter power (peak) (seenote6) . . 1.0 200 kW
Primer supply voltage (negative)
(seenote7) . . . . . . . . . . 900 1100 vV
Primercurrent . . . . . . . . . . 70 150 MA
Waveguide pressure . . . . . . . . — 300 kN/m?
- a4 lb/in?
Ambient temperature {non-operating) . =40 +100 °c
GENERAL
Overall dimensions . . . . . . . 1.555 x 1.625 x 2.187 inches nom
39.50 x 41.28 x 55.556mm nom
Waveguidesize . . . . . . . . no.16(0.900 x 0.400 inch internal)
Coupler . . . . . . . . . . . . . . . . . . . UG3U
Finish . . . . . . . . . . . . . flange faces tin or silver plated
Mounting position . . . . . . . . . . . . . . . .. any
Netweight . . . . . . . . . . . . . 4dounces{110g) approx
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NOTES

1.

2
3.
4

o

Measured at a power level betow 10mW over the frequency range.

. Measured at 40kW peak power, 0.1us pulse length and 3000p.p.s.

Measurad at 40kW peak power, 1.0us pulse length and 1000p.p.s.

. Measured at a power level below 10mW at the centre of the frequency

range. .

~.

Distance of the effective r.f. short circuit behind front flange. A —

. Operation at power levels above 50kW results in reduced life and it is

recommended that in such cases the tube be preceded by a pre-TR tube.
The primer supply voltage must be applied at least 5 seconds before the
tube is required to operate. The primer current must be limited by a series
resistance of 5.5M§2, of which at least 0.6M§2 must be adjacent to the

primer terminal.

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres

A 1.625 41.28

B8 1.220 + 0.004 30.988 + 0.102
Cc 1.280 + 0.004 325612+ 0.102
D 0.531 13.49

E 0.250 6.35

F 0.109 + 0.016 2.77 + 0.41

G 1.555 + 0.002 39.497 + 0.051
H 0.187 min 4.75 min

J 1.375 + 0.031 34.93+0.79

K 1.125 max 28.58 max

L 0.828 max 21.03 max

M 1.000 max 25.40 max

P 0.030 0.76

R 0.170 4.32

S* 0.150 + 0.004 3.8+ 0.1

™ 0.169 + 0.004 4.3+ 0.1

U 0.062 + 0.031 1.57+0.79

\Y 0.219 min 5.56 min

w 0.235 + 0.010 5.97 + 0.52

Millimetre dimensions have been derived from inches

except where indicated thus *.

BS440
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OUTLINE
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Outline Notes

1. The corresponding holes in both flanges will be coaxial. Two of the
diametrically oppaosite holes are suitable for locating on dowel pegs, while
the remaining two are used for clamping. The notch at the top of the
flange may be used to locate the input (high power) end against a peg and
prevent accidental insertion of the tube the wrong way round.

2. The two flanges are flat and parallel within 0.002 inch (0.051mm).

English Electric Valve Company Limited BS440
Chelmsford, Essex, England Page 3



BS450

X-BAND
TR TUBE

The data should be read in conjunction wifh‘ the Duplexer Device Preamble.

DESCRIPTION o
Broad-band single primer TR tube.
CHARACTERISTICS
Frequency range . . . . . . . . . 9300to9500 MHz
V.SW.R. (seenote1) . . . . . . . . . . . . 1.3:1 max
Maximum leakage:
spikeenergy (seenote2) . . . . . . . . . . 15 nJ/pulse
total power {(seenote3) . . . . . . . . . 100 mw
low power 1o ¢ mw
Recovery period to —3db (see note 3) . . . . . . 30 MS max
Insertion loss (see note 4} N O X < db max
Arcloss(seenote3) . . . . . . . . 