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‘receiver ‘output noise. - The 136B-2 has its own
_-aerial input ‘and is tuned to 40 Mc/s, the principle
- of operation being that spurious noise signalsin the
- 40 Mc/s region of the h.f. spectrum occur simul-

- -taneously in the 3 to 30 Mc/s region.

4, '-:-A_'plan v1ew _'of the KWM-2A removed from
- its case is shown in fig. 2, and under chassis views
in fig. 3, 4 and 5, A component layout diagram of

" the chassis méunted.compo'ne'l:l't.s'(uudersidc vicwj o s
s showndin fig. 6. 0o o
5, Details of the operating controls on the K WM— S

= 2A are listed in Table 1. All except three of these
“controls are located on the front panel {fig. 1), the

remaining three (associated with the VOX circuit)

are located inside the unit underneath the top

cover (fig. 2).

Fig. 1. Transceiver KWM-2A: operating controls

TABLE 1

Transceiver KWM-2A: operating controls

Function

Control Reference
OFF-ON-NB-CAL ' Si1
MIC GAIN RS and S0
Crystal board 815
selector switch
BAND 52-S8, S13 and S14
Tuning 1303
Zero set —

EXCITER TUNING T,3 T4, 110, L13, L14

Switches on the a.c. mains supply to the PM=2.
In the NB position it brings the 136B-2 into
operation, and in the CAL position it switches on
the 100 kefs calibration oscillator.

Controls the gain of the transmitter channel a.f,
input stage.
Selects one of two 14-position crystal boards.

Selects one of fourteen 200-kc/s frequency bands.
Tunes the variable frequency oscillator 70K-2
over the 200-kc/s frequency band.

Adjust the position of the hairline on the tuning
dial.

Tunes the transmitter second mixer, transmitter-
receiver r.f, amplifier, drive amplifier input, and
power amplifier input.
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TABLE 1 (contd.)

'.'Z(I?ontr_"i i B .'-R_Cf_él"é;lce e o -_l.:_un(_:tioi.l.._ i
P.A. TUNING ; - CISO Tunes power. am.pliﬁer ﬁuibilt
INCR LOAD. _ . ClSI RER * Controls the amount of shunt capacudnce across
' g .the power amplifier output
R.F. GAIN I R34 Controls the overall gain of t_he 1‘ecei\1e1_"_<:t:1a|1ne].
AF. GAIN I'R.92 Controls the gain of thé .i'eceiver chﬁnnei a.f.

Noise blanker gain —

PLATE-GRID-ALC S12
EMISSION 59

VOX GAIN R39
ANTI-VOX GAIN R45
VOX TIME CONSTANT R43

output stage.
Controls the gain of the 136B-2 sub-assembly
unit,

Selects the meter function.

Selects the mode of operation, lower or upper
sideband or c.w. In the LOCK and TUNE position
it maintains the KWM-2A in the transmit
function with the 1500 c/s side tone oscillator on.

Controls the level at which the audio input
switches the KWM-2A to the transmit function.

Prevents loudpseaker output picked up by the
microphone from switching the KWM-2A to
the transmit function.

Controls the transmit to receive release time of
the VOX circuit.

BRIEF DESCRIPTION

6. A block diagram of the KWM-2A is shown in
fig, 7 from which it will be seen that the unit
consists basically of a double-conversion receiver
and a double-conversion exciter-transmitter.
Certain stages, notably the oscillators, are common
to both the receiver and the transmitter channels.

7. A facility referred to as VOX (voice-operated
transmission) is incorporated in the KWM-2A
whereby when the unit is operational its normal
quiescent state is in the receive function. It switches
to the transmit function only when the a.f. input
from the external microphone or phone patch
circuit exceeds a predetermined level. The YOX
circuit can, however, be bypassed if necessary by
the use of a microphone fitted with a ‘press-to-
transmit’ (p.t.t.) switch. The unit can then be
maintained in the transmit function by holding the
switch closed.

Transmitter channel
8, The a.f. signal input from the microphones

SM-2 or the phone patch circuit on the station
control 312B-4 (Part 4, Chap. 4) is first amplified

and then applied as one input to a balanced modu-
lator, the second input to which is the output from
a crystal-controlled beat frequency oscillator
(b.f.0.). This is either 453-65 ke¢/s for lower sideband
operation, or 456-35 ke/s for upper sideband. The
balanced modulator output, consisting of upper
and lower sidebands but negligible carrier signal,
is amplified and fed through a mechanical filter.
This filter has a band-width of 2:1 kefs centred
about 455 kefs, i.e. a pass band of 453-95 to 45605
kefs, and therefore passes 0111y one of the two
sidebands. The other sideband is rejected and any
residual carrier signal is further attenuated. It will
be seen, therefore, that the mechanical filter also
determines the audio frequency response of the
KWM-2A, this being 300 to 2400 ¢fs.

9. It will be noted that when the function switch
on the KWM-2A is set to select upper sideband
operation the carrier frequency is 456-35 kc/s and
the mechanicai filter selects the lower sideband
output from the balanced modulator, ie. an in-
crease in the a.f. signal frequency causes a decrease
in the sideband frequency, Similarly, when lower
sideband operation is selected the carrier frequency
is 453-65 kefs and the mechanical filter selects the
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Fig. 2. Transceiver KWM-2A: plan view

upper sideband, i.e. an increase in the a.f. signal
frequency causes an increase in the sideband
frequency. This apparent anomaly is corrected in
the transmifter second mixer when the diflerence
frequency is selected and what was previously a
frequency increase appears as a decrease, and vice
versa.

10. The mechanical filter output is fed to the
transmitter first mixer, the other input to which is
the 2-7 to 2-5 Mcfs output from the variable fre-
quency oscillator 70K-2, This is a sub-assembly
unit mounted behind the KWM-2A front panel
and is tuned over its 200kc/s range by the front
panel tuning control. This control is calibrated
0 to 200 in incremenis of ! ke/s and the v.f.o.
incorporates a switching circuit to ensure that
when changing from one sideband to the other its
frequency is automatically changed by 2-7 ke¢/s
{the difference between the two operating frequen-
cies of the b.f.0.) to avoid upsetting the dial cali-
bration. The mixer selects the sum frequency and
the 3-155 to 2-955 Mc/s output, referred to as the
variable i.f, is coupled to the transmitter second
mixer via broadband tuned circuits.

11. The other input to the second mixer is the
6-555 to 32-955 Mc/s output from a crystal-
controlied master oscillator. This osciilator employs
one of a possible total of 28 crystals as selected by
the crystal board selector and BAND switches on
the front panel (Table 1}). The method of selecting
a crystal for a particular frequency range is dis-
cussed in para. 19, In this case the mixer selects the
difference frequency which can therefore be any-
where in the range 3-4 to 30-0 Mc/s.

12, The second mixer output is amplified and
coupled via a driver stage to the power amplifier,
the output from which is fed via the receive-
transmit transfer relay to the antenna or, in a
medium power station configuration, to the r.f.
linear amplifier 30L-f. The transfer relay is ener-
gized by the YOX circuit (para. 7). The a.f. signal
input is amplified and rectified and applied to a
relay switching circuit, so that when the audio
input exceeds a predetermined level the relay is
energized and the KWM-2A is in the transmit
function. There is a possibility, however, that when
the unit is in the receive function the output from
the loudspeaker picked up by the microphone may
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" be sufficiently strong to operate the YOX circuit.

To obviate this an ANTI-VOX circuit is incor-
porated whereby the a.[. output from the receiver
channel is rectified and used to neutralize the VOX
rectifier output.

13. Automatic load conirol (a.l.c.) is employed in
the transmitter channel in order to maintain a high
average power output without exceeding the peak
power limitation of the power amplifier. An a. lc.
negative feedback signal is produced when the
power amplifier valves are driven into excessive
grid current. This signal, together with the al.c.
signal produced by the r. f. linear amplifier 30L~1,
is applied as negative bias to the 455 ke/fs if
amplifier and the output r.f. amplifier,

14, Also included in the transmitter channel is a
tone oscillator. This produces a 1500 c/s sinewave
signal when the EMISSION swiltch is set to the LOCK,
TUNE or Cw position. In the Lock and TUuNE
positions of the switch, used during initial setting-
up, the KWM-2A is m'lmtamed in the transmit

SI13,CI52,6159,Ci6 5 C211,CIOB
R
Ci68, €169, '
T e ST et

CL27, €193, €194
Clga,C302

APiIG.CDlZS ! Par14 Cim;p 1
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function and produces a continuous _}500 _c]s

upper sideband signal, In the cw position, however,
the unit is switched to the transmit function only
for the period that the external morse key .is

depressed and a ground line is applied to remove

negative bias on the second microphone amplifier
and the transmitter second mixer. Due to the unit
transmitting the upper sideband in the c.w. mode,

the actual transmiited c.w. signal is 1500 c/s above_ L

the tuning dial setting.

Receiver channel

15. The signal input from the antenna, having a
frequency in the range 3-4 to 30-0 Mgc/fs, is con-
nected through the de-energized contacts of the
transfer relay to the common receiver--transmitter
r.f. amplifier and thence to the receiver first mixer.
The other input to the mixer is the 6-555 to 32-955
Mc/s output from the crystal oscillator (para. 11).
The mixer selects the diflerence frequency of 3155
to 2:955 Mc/s, referred to as the variable i.f., and
this is coupled via broadband tuning circuits and
the noise blanker 136B-2 (para. 3) to the receiver

RIS R EL- 1 Y W ) mesaacm
CUC194,CI9,C 197 3i,Ciad,
|';ne cws‘,czoo ICa3,0134,C1358
16235 L C136,C137,

NTL22.653,655
€88,C234,C259.05

Fig. 3. Transceiver KWN-2A: under chassis view (1)
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~-second mixer. It will be noted that what was
“previously an upper sideband signal now appears,
ccas a result of the mixing, as a lower sideband
©-signal,” and vice versa, :

~+16, ‘The other input to the second mixer is the
247 to 2:5 Mg/s output from the v.f.o. (para. 10)
~and -the mixer output selected is the difference
.- frequency of 456-35 kc/s (upper sideband operation)
-or 45365 kefs (lower sideband). It will be noted
“'that a decrease in the frequency of the variable i.f.
“signal still appears as a decrease in frequency, i.e.
-what was originally at the antenna an upper side-
- band signal appears now as an i.f. lower sideband
"+ signal, and vice versa.

17. The second mixer output is filtered by the
mechanical filter (453-95 to 456:05 ke/s pass band)
to obtain the required receiver selectivity of 2-1
kec/s bandwidth at —6dB and after amplification is
applied as one input to a product detector. The
other input to the product protector is the 456-35
kc/s (upper sideband and c.w. operation) or 45365
ke/s (lower sideband) ocutput from the b.f.o. (para.
8). The resulting 300 to 2400 c/s output from the
product detector is amplified and fed out to the
external loudpseaker or headphones and also to
the ANTI-VOX circuit (para, 12).

18, The receiver channel employs a conventional
automatic volume control (a.v.c.) circuit, The
signal input to the product detector is also rectified
and applied as a nepative feedback signal to both
receiver 455 kefs i.f. amplifiers and the common
receiver-transmitter i.f. amplifier. The receiver
channel also incorporates a 100 kcfs calibration
oscillator. This is switched on when the function
switch is set to the CaL position and is used in the
initial setting-up of the v.f.0, dial calibration,

Operating frequencies

19, The KWM-2A provides a possible total of il

twenty-eight 200 kefs wide frequency bands
divided into the five band groups detailed in
Table 2. The lower edge of cach 200 ke/s band is
determined by the frequency of the crystal-
controlled master oscillator (para. 11) and the
required crystal for this oscillator is selected in the
following manner:

(1) 1If the lower edge of the desired 200 kc/s
band is 11-8 Mc/s or less, the crystal frequency
is equal to the lower edge frequency plus
34155 Mc/s.

(2) If the lower edge of the desired 200 ke/s
band is 12-0 Mcfs or greater, the crystal fre-
quency is half the sum of the lower edge
frequency plus 3-155 Me/s.

TABLE 2
Transceiver KWM-2A: frequency band groups

Total possible

Group frequency coverage
A 34 — 50 Mc/s
B 6-5 — 95 Mc/s
C 9:5 -15-0 Mc/s
D 15:0 -22-0 Mcfs
E 22:0 -30-0 Mc/s

.C224
RE2.

VI3,17, Co1,C74
63,Ri25,RI6

Tig. 4. Transceiver KWM-2A: under chassis view (2)
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"Note . ..

It is madwsabie 1o operate lhe K WMﬁ?.A in the
Jrequency range 50 to 6-5 Mc/s since In this
range the second harmonic of the variable i.f. is
ahnost the same as the desired frequency and
this could cause spuri ious emission in lke tr ans.rmt
Sunction. : AR _

DETAILED CIRCUIT 'DES_C_R_iPT_ION |
General .

20. A complete circuit diagmm of the KWM-2A
is shown in fig. 8-10, The KWM--2A is designed to
operate in certain equipment configurations that
are not discussed in this publication and conse-
quently a number of plugs and sockets are provided
that are either not used or have short-circuiting
finks inserted. Briefly, these are as follows:

(1) J18 is left open-circuit and a dummy plug
is inserted in J17 short-circuiting pins 2 and 3
and 6 and 7. These are provided to enable the
use of an additional external, variable frequ-
ency oscillator 70K-2 when it is required to
transmit and receive on different frequencies.

(2) 120 is connected to J21. These are pro-
vided for when it is required to employ an
external receiver mute switch.

(3) J5 is connected to J6, and J12 is left
open-circuit. These are provided for use with
an external v.h.f. converter.

{4) 125 is left open-circuit.

21, The switching of the unit between the receive
and transmit functions is controlled by the three
relays K2, K3 and K4. In the de-energized condi-
tion the equipment is receiving, and in the ener-
gized condition it is transmitting.

Power supplies

22.  All power supplies are obtained from the a.c.
power supply PM-2 mounted at the rear of the
KWM-2A (para. 2). Plug J13 connects to socket
P2 on the PM-2 when the two units are pressed
firmly together, and the supplies are switched on
by means of §11 (OFF-ON-NB-CAL} on the K'WM-2A,
The a.c. mains live line is fed in from the PM-2 at
pin 7 of J13 and out again at pin 5 via Si1 in the
ON, NB or CAL position, Pin 6 on J13 is not used with
the PM-2, it being provided for external switching
purposes when the KWM-2A is used with certain
other types of power units (not discussed in this
publication).

~+800F h.t.

23, The 4800V at pin 2 of J13 is used exclusively
as the anode supply for the two power amplifier
valves, V9 and V10. R.F. decoupling is provided
by L17, L28, Cl148 and Cl68.

__,4PEMEOm&ﬂIPm14C%@ P
o | ALS, M’mch 67

—|—275 V h.t.

24, The mcommg —2—275\7 at pin 1 of JI3 s
referred to as the TR4-275V supply and is used
by those circuits common to both the receiver and ! :
-~ ‘transmitter channels. A 200V supply is obtained .~
- from TR+275V by means of the voltage dropping

resistor R86 and the smoothing capacitor C106b.

"It is desirable, in order to reduce power consump-

tion and to increase component life, that when the
unit is in the receive function the h.t. supply should
be removed from the transmitter channel, and vice
versa. This is achieved by the use of two h.t, lines
referred to R+4-275V for the receiver circuits and
TH-275V for the transmitter circuits. TheTR 275V
line is therefore fed via R157 to relay contact K4/5.
In the receive function, when this relay is de-
energized, the R4275V line is at+275V and the
T+275V line is open-circuit, In the transmit
function, however, T--275V is at +275V and
R--275V is open-circuit.

—-T0V bias

25, The negative bias supply (approximately
—T70V) at pin 4 of J13 is adjustable over the range
—30 to —90V by means of a potentiometer on the
PM-2. It is set-up when the eguipment is first
switched on in order to obtain the correct ‘no
signal’ anode current in the two power amplifier
valves.

63V ac.

26. 63V a.c. is supplied at pins 8 and 9 of J13
with the ground return lines connected to pins 10
and 11. All valve heaters, the meter illumination
lamp D82 and the tuning dial lamp DS} are para-
llel connected between 6-3V and ground. The
reason for connecting the valve heaters in the
manner shown in fig. 10, and for certain apparently
unnecessary decoupling capacitors connected to
the ground lines, is that in certain equipment
configurations (not discussed in this publication)
using a power supply other than the PM-2, the
valve heaters are connected in groups across a
tapped 24V supply. R.F. isolation for the driver
and power amplifier valves, V8-V10, is provided
by L29, L30 and L34, The 6-3V outlet at Ji9? is
provided for use in the station control 312B-4
(Part 4, Chap. 4).

Transmitter channel

27. We will consider first the operation of the
KWM-2A transmitter channel in the single side-
band mode, i.e. the EMISSION switch, 89, in either
the 1sB or USB position. For the purposes of this
description, assume that the transfer relays K2,
K3 and K4 are energized.

Microphone amplifier

28. The microphone input at J15 or the phone
patch input at J11 (both high impedance) is applied
to a 2-stage a.l. ampl:ﬁer consisting of Via, V11b
and the associated circuit. The cathode circuit of
Via is connected to ground via 89¢, and Vilb is
returned to ground via RS and S$9d. The tone
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Fig. 5. 'Transceiver KWM-2A: P.A, grid compartment

oscillator (para. 62) associated with this amplifier
is inoperative as V2b cathode is open-circuit in the
LSB and USB positions of 89. The microphone
amplifier output from V1ib anode is coupled via
C4 and the MIC GAIN control, R8, to the cathode
follower V3a. In the extreme counter-clockwise
position of R8, 810 is closed and the input to the
VOX amplifier is grounded. A second a.f. output
from V11b, via R156, is grounded by §9g when this
switch s in the 1B or USB position. When the switch
is in the Cw position an a.f. output is fed via R155
to the receiver first a.f. amplifier (para. 65).

29. The microphone amplifier uses the 200V
h.t. and is therefore still operational when the unit
is in the receive function. This is necessary as it is
the amplified a.f. input signal applied to the VOX
circuit that switches the unit to the transmit
function. The h.t. supply for V3a, however, is
obtained from the T+4275V line via CR10. The
diode is included to isolate the T4+275V line from
C264 in the receive function as this capacitor dis-
charges slowly through R177. The cathode of V3a
is connected via R122 to the R<4-275V line so that
in the receive function approximately +5'5V bias

is applied to this point. The purpose of this is to
prevent clipping of the a.f. input to the VOX
amplifier by grid-cathode diode effect in V3a.

Beat frequency oscillator

30. The b.f.o., consisting of Vlla and the associ-
ated circuit, is a crystal-controlled oscillator
operating at one of two possible frequencies
dependent on the setting of 89, In the LsB position,
Y17 is short-circuited by S9h and the frequency,
453+65 kefs, is determined by Y16. In all other
positions of 89, however, Y16 is short-circuited
and the frequency, 456-35 kcfs, is determined
by Y17,

31, The circuit is a modified Pierce oscillator.
The crystal is effectively coupled between Vila
screen and grid operates at a frequency sufficiently
below parallel resonance to give an inductive
reactance that resonates with C53 and C55. This
type of oscillator has the advantage that no circuit
adjustments arc necessary when switching crystals,
and also, by coupling the oscillatory circuit to the
screen instead of to the anode, the frequency is
unaffected by the anode load impedance,
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. __3'2.\ The b.fo. uses the +200V h.t. so that it is
operational in both the fransmit and receive
. functions. The carrier output is developed across

~L22, tuned by C88, and RS6, and the output to
~the balanced modulator and the receiver channel

. ‘product detector js taken from the junction of L22

and R56.

Balanced modilator

33. The bridge rectifier CR1-CR4 and its associa-
ted components form a balanced modulator circuit
to which the unbalanced a.f. signal output from
V3a is applied via C6 and L38. Capacitor C7 is
part of an r.f. filter and the two r.f. chokes L38
and L39 present negligible impedance at audio
frequencies. The b.fo. carrier output, applied to
both sides of the bridge rectifier via C181 and Ci182,
is developed across L38 and 139,

34. On positive half-cycles of the a.f. signal, the
bridge conducts only during positive half-cycles of
the b.f.o. carrier and the current path is CR3, Tl
primary, CR1, L39. On negative half-cycles of the
a.f. signal, the bridge conducts only during negative
half-cycles of the carrier and the current path is
CR4, T1 primary, CR2 and 1.39, When the a.f,
input signal is zero the bridge conducts on both
half-cycles of the carrier, but the resultant current
through T! primary during each half-cycle is zero
and the carrier is effectively cancelled. The modu-
lator output signal applied to T1 therefore consists
of a series of pulses whose repetition frequency is
determined by the b.f.o. and whose amplitude and
polarity are determined by the a.f. signal. A spec-
trum analysis of this signal shows the presence of
upper and lower sideband signals displaced about
the carrier frequency, but negligible carrier signal.
Also present are a similar pair of sidebands dis-
placed about the carrier second harmonic and
various other high frequency components. The
unwanted frequencies are rejected by tuning Tl
secondary to the required centre frequency of
455 kefs.

35. A grounded centre-tap for T1 primary is
simulated by the resistor-capacitor network R]4—
R16, C8-C10. Resistor R15 and capacitor C9 are
set-up initially to obtain an accurately balanced
output with negligible carrier content. The carrier
suppression with this circuit is approximately
30dB. The value of CI0 is selected during prochic-
tion test and in some equipments, due to large
stray capacitances at this point, this capacitor
may not be fitted or may be connected instead in
parallel with C9.

Low i f. circuit

36, Transformer T1 secondary is tuned with C171
to a centre frequency of 455 kcfs. A damping
resistor, R140, the value of which is selected during
production test, is placed across the tuned circuit
to obtain a flat-top response pattern over the
entire double sideband frequency range for the two
possible b.f.o. frequencies. Capacitor Cll pro-
vides an effective r.f. ground return, and the un-
balanced output from T1 is applied to the amplifier

U APAIGEO128—1, Part 4, Chap. 1 -
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Vda, The gam of this alhpliﬁér'is'c.'oil't'rol.let.l by the s

negative a.l.c. bias (para. 60) fed to the grid circuit

via R17, The resistor network R141, R150 and R30 S

in the screen and cathode circuit of this valve is

part of the meter a.l.c. circuit to be discussed later .- -

(para, 95). -

37. The amplified double sideband signals delop-

ed across L2 are fed to the mechanical filter FLI
which, because of its 453-95 to 45605 kc/fs sharp
cut-off response pattern, rejects the unwanted
sideband and further attenuates any residual
carrier signal. Since the input and output trans-
ducers of a mechanical filter are inductive, FLI is
tuned o its operating frequency by Cl4 and C54
at the input and C217 and C218 at the output.

Variable frequency oscillator 70K-2

38. The wv.fo. is a tuned grid-tuned cathode
osciflator and uses fixed capacitance and variable
inductance to tune the range 2-7 to 25 Mc/s. The
front panel tuning control varies L.303, and L302
is preset initially for accurate dial calibration, i.e. a
full scale sweep of 200 ke/s. A further control of
the tuning dial calibration is provided in the form
of a mechanical set zero adjustment for the dial
hairline. The parallel tuning capacitor C301 is
selected during production test for correct oscillator
tuning.

39. The series combination of C308 and CR301 is
connected in parallel with C303. Diode CR30I
then switches the preset capacitor C308 in or out
of circuit depending on the polarity of the bias
voltage applied to the anode. In all positions of
39 except LSB, CR30l anode is conneccted via
R303, S9b and R35 to the 200V line, and C308
forms part of the tuned circuit. In the LSB position
of 89, however, a negative voltage derived from
the divider network R130 and R137 across the
—T70V supply is applied to the diode and C308 is
effectively open-circuit. This causes an increase in
the v.f.o. frequency of 2-7 kefs to compensate for
a 247 ke/s decrease in the b.f.o. frequency in this
position of 89. This ensures that switching from
one sideband to the other does not upset the tuning
dial calibration.

40. The oscillator output is developed across V301
anode load, T301, and the advantage of this type
of oscillator is that the output circuit is isolated
from the oscillatory circuit and therefore the
output load impedance cannot affect the frequency.
The h.t. supply for V301 is obtained from the
junction R73 and RI31 connected across the
TR275V supply via the dummy plug inserted in
H7 (para. 20).

41. The 2-7 to 2:5 Mc/fs output is taken from a
low impedance tapping on the auto transformer
T301 via the attenuator R22 and R!62 to the
cathode follower V2a. The reason for transforming
the v.f.0. output to low impedance in this manner
is that in certain equipment configurations (para.
20) a second, external, variable frequency oscillator
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foi 70K—2 may be 'c'dhhec_t'éd td:J 18 wa a low .imp'ed—

“ance coaxiaf cable. The grid, and hence the cathode,
~of ¥2a is at a potential of approximately 120V

. ~as determined by .the divider network R[34 and
- R71 connected between the anode and ground.
- This is to ensure that the valve is operating on the

~-most linear - portion ~of ils characteristic. The

" cathode-follower output is then fed to the trans-
0 -mitter channel first mixer and the receiver channel
- second mixer. A filter consisting of C248, 249

~and L35 is provided to reject any spurious har-
monics generated by the v.f.o. and to pass only the

. -fundamentai ﬁequency

Fnst mixer ;.:-'

42, .The single sideband output from FLI is
" applied as a push-pull signal to the grids of the
double-triode, V3. The unbalanced v.f.o. output
from V2a, developed across L20 and CIl6, is
coupled via C217 and C218 to both grids of V5,
and as both anodes are connected in push-pull to
the tuned output transformer T2, the v.f.0. signal
energy is cancelled. Adjustment of the mixer
balance is achieved by R24 in V5 cathode circuit,
Transformer T2 is tuned to accept the sum fre-
quency and the resulting 3-155 to 2-955 Mc/fs
output from T2 secondary is fed to the transmitter
second mixer. The tuning of T2 in conjunction
with L4 in the second mixer input circuit is suffi-
ently broadband to accommodate the 200 kc/s
range of adiustment in the variable i.f.

43, Since T2 is also used in the receiver channel
variable i.f. circuit, the h.t. for V5, applied to T2

'..pr.im.ary.céntre-tap is derived from the TR—}—275V o

line to avoid any change in the associated stray
capacitance, Therefore, in order to ensure that V35

is cut-off in the receive function, the grid circuit of =~ 7 - (

this valve is connected to —70V via R26, L24 and B

K2/1. In the transmit function, however, K2 is
energized and the grid d.c. circuit is connected to
ground via K2/2 so that V5 conducts. Resistor R70
is placed across the relay contacts for spark
suppression purposes,

FABLE 3

Crystal oscillator band groups

Band group Crystal references

Y1, Y2, Y3, YI8, Y19, Y20
Y4, Y5, Y21, Y22

Y6, Y7, ¥8, Y23, Y24, Y25
Y9, Y10, YIt, Y26, Y27, Y28
Y12, Y13, Y14, Y29, Y30, Y31

mo 0w

Crystal oscillator

44, The crystal oscillator formed by V13a and the
associated circuit operates at any one of & possible
total of 28 frequencies in the range 6:555 to 32955
Mc/s as determined by the crystal selected by the
l4-position BAND switch, S2 or Si4, and the
2-position crystal board selector switch, S15. The

TABLE 4

Crystals supplied as standard components

BAND KWM-2A Crystal Crystal
switch position frequency band frequency reference
1A--3-4 34-3-6 Mcfs 6-555 Mc/s Yi
2A-36 3:6-3-8 Mc/fs 6755 Mcfs Y2
3JA-3-8 3-8-4-0 Mc/s 6-955 Mc/fs Y3
iB-7-0 | 7-0-7-2 Mcjfs 10-155 Mc/s Y4
2B-7-2 7-2-7-4 Mcfs 10-355 Mc/s Y5
1C-14-0 14-0-14-2 Mc/s 8-5775 Mofs ‘ Y6
2C-142 14-2-14-4 Mc/s 8-6715 Mc/s Y7
3C-14-8 14-8-15-0 Mc/s 8-9775 Mc/s Y8
1D-210 21-0-212 Mc/s 12-0775 Mc/s | Y9
2D-21:2 21-2-214 Mcfs 12-1775 Mc/s Y10
iD-214 21-4-21-6 Mc/fs 12:2775 Mc/s Yil
1E-28A 28-5-28-7 Mc/s 15-8275 Mc/s Yi2
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crystals appropriate to each of the five band groups
of the KWM-2A are detailed in Table 3. Of the 28
possible crystals, only 12 are supplied as standard
components and these are mounted on the under
chassis crystal board (fig. 3). Details of these
crystals and the particular KWM-2A frequency
band that they cover are given in Table 4. The
selection of the appropriate crystal for a particular
band not listed in Table 4 is discussed in para. 19.

45. The crystal oscillator is a Pierce oscillator of
the type discussed in para. 13. In this case, however,
it will be noted that there is no capacitor from
Vl13a grid to ground. This is because there is
sufficient stray capacitance appearing at this point
for an additional capacitor to be unnecessary. The
tuned anode load of V13a is formed by T4 and the
capacitor and damping resistor combination selec-
ted by 83. In the A band group, C69, C70 andR152
are selected; in the B band group, C63, C64 and
R151; in the C band group, C65 and C66; in the
D band group, C67; and in the E band group,
C68. At KWM-2A operating frequencies of up to
12 Mc/s, V13a anode circuit is tuned to the crystal
fundamental frequency. At all higher signal
frequencies, V13a anode load selects the second
harmonic of the crystal frequency. Fine tuning of
VI13a anode load is eflected inductively by the
adjustment of T4 with the front panel EXCITE
TUNING control.

46. The crystal oscillator is common to both the
transmitter and the receiver channels and therefore
derives its h.t. from the TR--275V line via an r.f.
filter network consisting of L7, C224, and L25.
Two outputs are taken from the oscillator. One is
from T4 secondary to the transmitter second mixer,
and the other is from V13a anode to the receiver
first mixer via the cathode follower VI12b. The
grid, and hence the cathode, of V12b is at a poten-
tial of approximately -~ 120V in the receive function
(when the R-+-275V supply is on) as determined by
the divider network R160 and RI54 connected
between the anode and ground. This ensures that
the valve is operating on the most linear portion
of its characteristic.

Second mixer

47, The transmitter second mixer consists of the
double-triode V6 and the associated circuit. The
grid circuit of V6 is returned to ground via S9d in
all positions of S9 except CW, and the h.t. supply
used is the T--275V line, decoupled by C221 and
R143, so that the mixer is inoperative in the
receive function.

48. The variable i.f. output from T2 secondary is
developed across the tuned circuit L4, C175, C176,
and applied to Véb grid. A damping resistor, R124,
is included to obtain the required 200 kc/s band-
width. The high frequency output from the crystal
oscillator at T4 secondary is coupled both to Véa
grid and V6b cathode, and as the anodes are

APNGE-0128—1, Part 4, Chap. |
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connected together to a common load, the crystal
oscillator signal energy is cancelled in the output
circuit. Any residual signal appearing as a result
of slight unbalance in the two halves of V6 is
cancelled by negative feedback via C26 from the
common anodes to V6b grid.

49, The mixer output, consisting of the sum and
difference frequencies plus various higher order
components, is developed across L5 and the
difference frequency, in the range 3-4 to 300
Mc/s, is selected by the tuned circuit T3, C30, C31
and the capacitor(s) selected by the BAND switch
S4. These are C37 and C38 in the A band group,
C32 and C33 in the B band group, C34 and C35
in the C band group, C36 in the D band group, and
C39 in the E band group. Fine tuning of the mixer
is effected inductively by the adjustment of T3
with the front panel EXCITER TUNING confrol in
common with the tuning of the crystal oscillator
output (para. 45). A primary winding on T3
associated with the receiver channel input circuit is
effectively open-circuit in the transmit function.

R.F. amplifier

50. The 3-4 to 30-0 Mc/s output from the second
mixer is coupled via C40 to the grid of the common
receiver-transmitter r.f. amplifier V7. The gain of
this amplifier is controlled in the transmit function
by the negative a.l.c. bias (para. 60) fed to the grid
circuit via R34 and K4/4 (energized). Resistor R37,
in the screen circuit of V7, is associated with the
meter a.l.c. circuit to be discussed later (para. 95).
As this amplifier is common to both the receiver
and the transmitter channels, the h.t. used is the
TR+-275V supply via the r.f. decoupling circuit
C222, R144 and L25.

51. A parasitic oscillation suppressor, Z4, con-
sisting of the inductor L8 wound on the resistor
R185, is connected in the anode circuit of V7, the
effective anode load of this valve being formed by
a tuned circuit consisting of L10 and the capa-
citor(s) selected by the BAND switch S5. These are
C109, C110 and CI125 in the A band group, C112
and C113 in the B band group, C114 and CI115 in
the C band group, Cl116 and C257 in the D band
group, and Cl11 in the E band group. Fine tuning
of the r.f. amplifier is effected inductively by the
adjustment of L10 with the front panel EXCITER
TUNING control in common with the tuning of the
crystal oscillator and the second mixer. Also,
connected across V7 anode circuit, and therefore
effectively in parallel with the tuned circuit, is a
series capacitive network consisting of C272 and
the varactor diode CR5. This is a reverse-biased
diode whose self-capacitance is a function of the
reverse voltage applied. In the transmit function
this voltage is approximately -+ 110V derived from
a resistor divider network across the T-275V
supply consisting of R183, R184 and R58 (cathode
load of the receiver second mixer, V17b). In the
receive function, however, when the T-}275V line
is open-circuit, the voltage applied to the diode via
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. ~-function of the unit. -

o R18415 'flle' ﬁvoltagé 'apﬁe:ir.i.n:g.zit. Vi7b éaihéde, L
. approximately ' --4V. The reduction in voltage

causes “an ‘increase in the capacitance of CRS

o ‘which in_turn compensates for the reduction in

. stray capacitance across the tuned circuit caused by
the drive amplifier, V8, being cut-off in the receive

Driver and power amplifier

' 052, The r.f. amplifier output is further amplified
cin the driver stage, consisting of V8 and the

“associated circuit, before being fed to the grids of

L the power amplifier valves V9 and V10. This is a

conventional circuit employing negative feedback
from the power amplifier anodes to the driver
cathode to reduce distortion in the output circuit to
a minimum, and both stages are neutralized to
ensure stability.

53, In the transmit function and grid circuit of
V8 is returned to ground via R103, the r.f filter
C122 and Lit and relay contact K2/2 (energized).
In the receive function, however, when K2 is de-

energized, —70V is applied to this circuit via K2/1"

and V8 is cut-off.

54. The signal developed across LI0 is applied
direct to the grid of V8, the effective anode load of
which is formed by a tuned circuit consisting of
L13 or L13 and LI4 in parallel and the capa-
citor(s) selected by the BAND switch S6. In the first
five positions of the switch {covering the lower
frequency band groups A and B) L14, connected
to S6b, is open-circuit, but in the remaining nine
positions it is shunted across L13. This reduces the
tuned circuit inductance to about 409% of its
original value thereby minimizing the effect of
stray capacitance in the higher frequency bands.
The tuning capacitors selected by S6 are C130 an
C131 in the A band group, C128 and C129 in the
B band group, Cl133 in the C band group, CI35
and C138 in the D band group, and Ci134 in the E
band group. As in the preceding stages the tuning
of the driver is effected inductively by adjustment
of L13 and L14 with the EXCITER TUNING control.

55. The anode-grid and grid-cathode inter-
electrode capacitances in V8 are neutralized by the
series capacitor combination CI1i7 and ClI8 in
conjunction with CI21. Negative feedback is
applied from the power amplifier valve anodes to
V8 cathode, and developed across L23, via the
capacitor divider network CI80 and Cl123 {(an
additional capacitor, C270, is added in parallel
with C180 on some units during production test).
When employing negative feedback in this manner
it is essential that the grid-cathode capacitance of
the driver valve should be neutralized to prevent
undesirable feedback coupling to the input grid.
This is achieved by the inclusion of the parallel
feedback neutralizing capacitors C97 and €120,

56. The two power amplifier valves V9 and V10
are connected in parallel. Parasitic oscillation
suppressors Z1, Z2, 76 and Z7, each consisting of
a small inductor wound on a 47-ohm resistor, are
connected in the anode and grid circuits. The
anode h.t. supply for these valves is the +4-800V via

the filter network L17, L28, CI48 and Cl68, As =~
. this supply is mnot switched off in, the receive . .
function, ¥9 and V10 are cut-off when the unit is =~

operating in this function by the removal of the

screen h.t. supply. This is obtained from the. .= -
divider network R148 and RIi46 to which the =~
T+275V line is connected via S%a and the gating
diode CR7, The diode serves to isolate the open- =
circuit T-275V line in the receive function from .

any positive potential developed at the screens
due to the +800V supply still being applied to the
anodes. The d.c. grid circuit for V9 and VIO is
completed via Li3, RI115, the meter shunt R117,
and R116 to the —70V line. In the initial setting-up
of the equipment, the correct operating point on
the power amplifier valve characteristic is obtained
by adiustment of the —70V output from the a.c.
power supply PM--2, :

57. The output of the driver, V8, is applied to
the grids of the two power amplifier valves. The
anode-grid and grid-cathode inter-electrode capa-
citances in V 9 and VI0 are neutralized by C[84
in conjunction with CI[37 in a circuit similar to
that employed in the preceding driver.

58. The amplified output at the power amplifier
valve anodes is developed across the tuned circuit
formed by Ci50 (p.A. TUNING), L18, the tapped
inductor L19, C155, the capacitor selected by the
BAND switch S8, and Cl51 (incr LoAD). The
amount of inductance in the circuit is selected by
the naND switch 87. In the lowest frequency band
group, A, all of L19 is in circuit and thisis progres-
sively reduced as the switch is rotated through the
bands until in the highest frequency group, E, LI9
is completely short-circuited. Similarly, the amount
of shunt capacitance is also reduced with increasing
operating frequency. The INCR LoAD front panel
control is a twin-gang capacitor one-half of which
CI151b, is connected in the A and.B band groups,
and in the highest frequency bands, groups D and
E, no additional trimming capacitor is selected by
88. The circuit is tuned to the frequency in use by
means of C150 and matched to the impedance of
the output line and antenna by means of CI51.

59. The power amplifier output is fed via K3/1
(energized) to the R.F. oUT socket, J1. A d.c. path
to ground for the output line is provided by the
high impedance choke L21. A choke is used here
in preference to a resistor since it is important that
all components in the matching circuit should,
ideally, be pure reactances so that the r.f. power
output is dissipated entirely in the antenna, this
being the only pure resistance present.

Automatic load control

60. A negative a.l.c. bias signal is obtained from
the double-diode rectifier V17a. When the positive
signal peaks applied to V9 and V10 grids drive
these valves into grid current, current is drawn
through the resistor chain R116, R117 and R115,
and the waveform developed at the junction of
RI115 and R117 is coupled via C157 to the anode
of the first diode. On large amplitude signals when
this waveform is of sufficient amplitude to over-
come the threshold bias of approximately | 1-5V
derived from RI91 and R192 at the diode cathode,
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' _"'t'he diode detects the waveform and produces &

- negative going envelope signal that is applied to

“the second diode cathode. The anode of this diode

“.s at approximately —1-5V as determined by R189
~and RI90 across the —70V supply and is main-
tained at this potential by the catching diode CRS.

 The negative-going signal is rectified by the second
diode and smoothed by the capacitor network
C158-Cl60 and added to the —I1-5V already
existing on the a.l.c. line. Diode CRS is then cut-ofl
so that the al.c. signal has a fast rise time as the
capacitors are charged through the diode and a
slow decay time as they discharge through R118
and R119.

61. Also added to the —1-5V steady bias on the
alc. line is the al.c. signal developed by the
external r.f, linear amplifier 30L~1 (Part 4, Chap. 3)
and fed into this unit at J4. The full a.l.c. signal is
then applied to the grid of the r.f. amplifier V7
(para. 50) via K4/4, and an attenuated a.l.c. signal,
from the junction of R118 and R119, to the grid
of the first i.f. amplifier Vda (para. 36).

Tone oscillator

62, We have considered so far the operation of
the transmitter channel with the EmissioN switch,
59, in the Lse or Use position only. In the other
three positions of this switch a 1500 cfs tone
oscillator consisting of V2b and the associated
circuit is switched on. This is a phase shift oscilla-
tor and the cathede circuit of V2b is connected to
ground by 89f in the Lock, TUNE and cw positions,
The feedback path from anode to grid is via the
d.c. blocking capacitor €232 and a complex
advance and delay R-C phase change network.
The tone oscillator output is sinusoidal with
negligible harmonic content and is taken via R128
to the anode of the first microphone amplifier Vla.

LOCK and TUNE

63. These two positions of the BMISSION switch,
59, are used in the initial setting-up and tuning of
the equipment. Setting the switch to the Lock
positions has the following effects:

(I} Switch S9¢ removes the ground connec-
-tion from Via cathode circuit thereby render-
ing the microphone or phone patch inputs
inoperative. A ground line is routed instead
to the grid of the receiver channel second a.f.
amplifier V16b to render this stage inoperative
also.

(2) Swiltch S9f switches on the tone oscillator.

{3) Switch 89g connects the p.t.f. line to
ground, thercby maintaining the VOX relay
amplifier V4b (para. 84) conducting and hence
the unit in the transmit function.

(4) Switch S%h selects the upper sideband
b.f.o. frequency.

(5) Switch S9e short-circuits CRS in the a.l.c,
circuit (para. 60) so that C158-C160 are able
to discharge through R190 and the a.l.c. signal
has a short decay time.

APAIGE0128—1, Pari 4, Chap, 1
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64. With S9 in the Lock position ._:ljaerél‘éré.,:"t'h:e

unit transmits continuously at full power and at a

frequency equal to the tuning dial setting plus

1500 cfs. Setting the switch to the TUNE position

has a similar effect except that S9a applies at a

reduced screen voltage, obtained from the junction

of R6Y and R70, to the power amplifier valves

thereby reducing the output power.

C.W. operation ST
65. For c.,w. operation of the unit, a morse key is
connected to J7 and 89 is switched to cw. Setting
the switch to this position has the following effects.

(1) Switch S9¢ removes the ground connec-
tion from Vta cathode circuit thereby render-
ing the microphone or phone patch inputs
inoperative. A line is routed instead to the
VOX circuit to connect C188 directly to ground
and so reduce the VOX release time (para. 86).

(2) Switch S9f switches on the tone oscillator.

(3) Switch S9d removes the ground connec-
tion to the junction of R165 and R136. The
second inicrophone amplifier, V1ib, and the
transmitter second mixer, V6, are thus cut-off
by —35V bias applied to the grid circuits. A
ground line is routed instead to the receiver
a.f. output transformer, T6, so that this circuit
is operative in the transmit as well as the
recetver function.

(4) Switch S9g removes the ground con-
nection from the junction of R155 and R156

so that an attenuated output from Vlib is .

fed to the receiver first a.f. amplifier Vi6a.
This enables the transmitted c.w. signal to be
menitored on  the local loudspeaker or
headphones,

(5) Switch S9h selects the upper sideband
b.f.o. frequency.

66, With 59 in the cw position, therefore, the
unit remains in the receive function untit the morse
key is depressed. This connects a ground input to
J7 which removes the —35V bias applied to V1ib
and V6. These valves now conduct and the ampli-
fied 1500 ¢fs signal from V1lb actuates the VOX
circuit and switches the unit to the transmit func-
tion. The transmitted signal is at a frequency equal
to the tuning control dial setting plus 1500 cfs. Due
to the shortening of the VOX circuit release time
(para, 65 (1)) the unit reverts to the receive function
immediately the morse key is released,

Receiver channel

67. The following assumptions are made for the
purposes of this description.

(1) The eMission switch, 89, is in the LSB,
USB or CW position.

{2) S1lisin the NB position.

(3) The transfer relays K2, K3 and K4 are
de-energized.
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.. 68. The 3-4.- 300 Mc/s 1ecewed mgnal input

:_'from the antenna at J1 is fed via K3/l and K2/3

-::to the primary of the tuned transformer T3 in the
. ‘input circuit of the common receiver-transmitter

CURf amplifier V7 (para. 50 and 51). In the receive

function the gain of this amplifier is controiled by
“’the negative a.v.c. bias signal fed to the grid via

R34 and K4/4., An amplified r.f. output is taken
- ~from V7 anode to the first mixer V13b.

'69. An alternative receiver input is provided at
:J2. This is not used in this particular equipment
-, configuration, its purpose being to provide a
separate receiver antenna input when the transmit-

" ter and receiver channels are operating at different

- frequencies.

First niixer

70. The amplified 3-4 to 30-0 Mc/s signal from
V7 is coupled via C60 to V13b grid, and the 6:553
to 32955 Mc/s output from the crystal oscillator
(para. 44-46) is coupled via the cathode-follower
V12b and Cé61 to V13b cathode. The anode load of
V13b is formed by the broadband tuned trans-
‘former T2 which selects the 3-155 to 2955 Mcfs
mixer difference frequency signal. This transformer
is common to both the transmitter and receiver
first mixer stages, but since both V13b and the
input cathode follower VI2b use the R+275V h.t.
line, the receiver mixer is rendered completely
inoperative in the transmit function and cannot
affect the operation of the fransmitter mixer or feed
signals back into the transmitter channel. As an
additional precaution, V13b grid circuit, which is
returned to ground via K2/2 in the receive function,
is connected to —70V via K2/l in the transmit
function.

Variable i. f. circuit

71. The first mixer output, referred to as the
variable 1.f., is fed via J22 to the input of the noise
blanker 136B-2 sub-assembly unit (para. 3). The
processed output from the 136B-2 is then fed back
again at J23. In the absence of the 136B-2, 122 and
J23 are connected together by a short-circuiting
link. Power supply and gain control connections
to the 136B-2 are made via the 9-pin socket J24,
The external noise blanker antenna is connected
to J28, terminated by L27, at the rear of the KWM—
2A chassis and thence via J26 to the 136B-2 r.f.
amplifier input. The 136B-2 functions as a noise
blanking circuit only when S11 is in the NB position.
In the oN and cAL positions of this switch the
40 Mc/s noise amplifier is inoperative and the
variable i.f. signals are passed without attenuation
to the second mixer V17b.

Second niixer

72, The variable i.f. signal at J23 is coupled via
the high frequency blocking circuit Z5 to VI17b
grid, the purpose of Z5 being to eliminate spurious
high frequency signals that may be generated in
the 136B-2. The 27 to 2:5 Mcfs v.f.o. signal is
coupled via the cathode follower V2a, K4/6 and
Ci86 to VI7b cathode and the resulting mixer
output, consisting of the sum and difference fre-
quencies and various other higher order compon-
ents, is developed across L33, This is coupled via

"CR9 and .C23 to tlic mechanical filter FLI §s;hicl1 '
selects the 455 kcfs difference frequency and ..
determines the receiver selectivity bandwidth of

2-1 kc/s at —6dB

73. The purpose of the gating diode CR9 con-

nected to the potential divider, R193 and RI194,
across the TR+275V supply is to ensure that in
the transmit function when the R4-275V line is
open-circuit and V17b is inoperative the transmitter
channel first mixer, V5, is completely isolated from
the receiver channel second mixer circuit, The grid
of V17b, which is returned to ground via R59 and
K2/2 in the receive function, is connected to—70V
via K2/1 in the transmit function.

Low i f. circuit

74. The 455 kefs output from FLI is coupled via
C83 to the grid of the first i.f. amplifier Vb, the
output of which is developed across the tuned
anode foad formed by 1.9 and C117, and fed to the
grid of the second i.f. amplifier V3b. The damping
resistor R145 is included in order to obtain a flat-
top response pattern over the required 2-1 kcfs
bandwidth. The gain of the 2-stage amplifier is
set-up initially by adjustment of RI32 in Vb
cathode circuit and in operation is controfled by
the a.v.c. negative bias signal (para. 80) applied to
both valves via R74 and R78 respectively. The
resistor network in the screen circuit of the two
valves is part of the meter circuit to be discussed
fater (para. 91).

75. The anode load of V3b is formed by the tuned
transformer T35, the required 2-1 kcfs bandwidth
being obtained by critical coupling between the
two windings of the transformer. One side of T5
secondary is effectively grounded through C91
which, with V15a, forms part of the a.v.c. rectifier
circuit (para. 81), and the output signal is taken
from the opposite end via C94 to the grid of the
product detector V15b.

Product detector

76. The product detector, consisting of V15b and
the associated circuit, is basically a similar mixer
to the two already described (para. 70 and 72} in
that the signal is applied to the valve grid and the
b.f.o. output is applied to the cathode. Components
C96 and L3I form a high-pass filter to prevent any
stray a.f. signals picked-up on the b.f.o. signal line
in the transmitter balanced modulator being applied
to the product detector. The low-pass filter R91,
C98, C99 selects the 300 to 2400 cfs difference
frequency component of the output appearing at
V15b anode and this is then coupled to the a.f.
amplifier via CI100.

71. The product detector uses the 4200V h.t
supply since in the c.w, mode of operation V15b
anode circuit forms part of the second microphone
amplifier circuit and a transmitter monitor signal is
fed to the receiver a.f. amplifier (para. 65). As in the
case of the preceding two mixers, V13b (para. 70)
and V17b (para. 73), Vi5b grid is returned to
—T70V via K2/ in the transmit function,
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A. F amph er

78. The 300 to 2400 ¢fs output ﬁom the pmduct
- detector is applied via the A.F. GaiN control R92 to
~:a 2-stage R-C coupled a.f. amplifier consisting of
-the triode-pentode Y16 and the associated circuit.
~“The 4200V line is used as an h.t. supply for this
amplifier since it is used during the transmit
“function in the c.w. mode of operation. Negative
feedback is supplied to the second stage by means
of the un-decoupled cathode bias resistor R97,

79. The output transformer T6 provides a 500-
ohm output at J9 that is used as an input to the
external phone patch on the station control
312B-4 (Part 4, Chap. 4) and a 4-ohm loudspeaker
output at Ji0. I high impedance headphones are
connected to Jl4, the output to J10 is open-
circuited and the load impedance is suitably
adjusted by R100 being connected in parallel with
RI82 across the 4-ohm section of the secondary.
In the receive function, one side of T6 secondary
is grounded via K2/4. In the transmit function,
however, K2 is energized and this ground con-
nection is removed. All audio outputs are then
inoperative and negative feedback is applied from
T6 to the input of Vita via R164 fo cancel any.
signal applied to the amplifier. When S9 is in the
CW position, however, the ground connection is
not removed but is obtained instead from $9d
(para. 65) to that the a.f. amplifier continues to
function normally in order to provide a means of
monitoring the transmitted ¢.w. signal.

Automatic volume control

80, The gain of the r.f. amplifier in the receive
function and of the two receiver i.f. amplifiers is
controlled by the negative bias a.v.c. signal. The
steady d.c. potential on the a.v.c. line is derived
from the R.F. GaIN control R84 in a potential
divider network between —70V and ground. In the
receive function, the junction of R126 and R85 is
connected to ground via K3/2 and L32, In the
transmit function, however, this ground connection
is removed with the resuit that an additional
resistor, R85, is inserted in the ground end of the
divider network. This increases the negative bias in
order to ensure that the if. amplifier valves are
cut-off immediately the unit switches to transmit.

81. Superimposed on the steady d.c. level is a
negative-going signal produced by the a.v.c. recti-
fier V1i5a. In the quiescent state this valve section,
a parallel-connected double-dicde, is reverse biased
by the negative a.v.c. voltage derived from R84
applied to its anodes, and the positive bias voltage
of approximately +2-8V obtained from Vl6a
cathede applied to its cathodes, When the 455 ke
output from T5 secondary is of sufficient amplitude
to overcome the reverse bias, VI5a conducts on
positive peaks and charges C91 negatively. The
circuit has a fast rise time, determined by the
forward resistance of V15a, and a slow decay time,
determined by the discharge path R180 and RS3.
Additional smoothing of the a.v.c. signals is
provided by C265 and C93.

o Aleronaujpm:4cmm:'}w-;~s
RN AL8 ﬂfmch 67- AU

Calibrator oscr!!aro:

82. We have so far con31deled the operdtlon of i o
the recciver channel with S1I in the oN or NB 000

position only. When this switch is set to the CAL" T

position a 100 kefs crystal calibrator and harmonic
generator, consisting of Vi2a and its associated

circuit, is switched on by the completion of V12a_ :

cathode circuit to ground. The calibrator is a

100 kc/s Pierce oscillator similar to that already :
described (para. 31) and uses the R+275V ht. . =

supply so that it is operative only in the receive
function. Fine adiustment of frequency is by means
of the preset capacitor C76.

83, The 100 kefs sinusoidal output at V12a anode

is coupled via Cl19 te the harmonic generator
CR6. This clips the negative half cycles of the
100 ke/s sine wave so that the input fed via C79 to
T3 primary is a complex waveform consisting of
harmonics at 100 kc/s intervals throughout the
operating range of the KWM-2A_ The front panel
tuning dial calibration can therefore be checked
by tuning for zero beat with the calibration signal
at any of the 100 ke/s points (0, [00 and 200) on
any of the 28 frequency bands.

YOX and ANTI-VOX circuits

VOX recrifier

84. The transmitter microphone amplifier em-
ploys the +200V h.t. and is therefore operational
in both the transmit and receive functions. The a.f.
signal from the second microphone amplifier V11b
is applied via the vox Gam control, R39, to the
YOX amplifier V14b, the output of which is recti-
by one half of the double-diode Vi4a. The smooth-
ing capacitors associated with the rectifier are
Ci88, connected to ground via RI3 and K2/2,
and C47, connected to ground via the T+275V line
and the various resistor paths across this line. The
positive charge developed on these capacitors is
applied via R42 to the grid of V4b, the anode foad
of which is formed by K2 operating coil. In the
quiescent state, V4b is maintained cut-off by a
potential of approximately 118V at the cathode
derived from the divider network R46, R47 and R20
across the TR4-275V supply. When the rectified
signal is of sufficient amplitude to cause V4b to
conduct, K2 is energized and a grouad line is
connected via K2/4 and RI167 to K3 and K4
operating coils, thereby energizing these relays also,
The unit is then in the transmit function.

85. With K2 energized and the unit in the transmit
function, C188 is connected to —70V via R13 and
K2/1 instead of to ground, and +275V is applied
to C47. The resulting potential at the junction of
C188 and C47 is then in excess of +275V due to
the positive charge already existing on C47. A
complex charge path then exists for the two capa-
citors: R43 (vOX TIME CONSTANT), the second half
of the double-diode and R45 (ANTI-vOX GAIN) to
ground for both capacitors, and additionally R13
to the —70V line for Ci88. When the potential at
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" ihe junction ‘of €47 and CI88 has falien to a

- sufficiently low potential to cause V4b to cut-off,
- assuming that there is no longer any audio input,

3 K2 js de-energized and the unit reverts to the
receive function. The potential at the junction of
-‘the two capacitors is then negative and a complex

- discharge path exists: the VOX rectifier diode and

" R44 to ground for both capacitors, and additionally
2'R13 to ground for Ci88. Resistor R43 is adjusted

- “to ensure a sufficiently long time constant so that
*~ when the operator is speaking into the microphone

-+ the unit stays in the transmit function and does not
-switch back to the receive function between words.

© .86, When the EMissioN switch, 89, is set to the

" cw position, CI88 is connected permanently to
“ground direct via S9. Consequently, when the
-unit switches to the fransmit function the potential at
the cathode of the VOX rectifier diode is determined
“by the capacitive divider C47 and CI88 between
4275V and ground. This is considerably less
than that obtained in the single-sideband (speech
sinput) mode of operation so that there is only a
very short delay in switching back to the receive
function after releasing the morse key.

ANTEVOX rectifier

87. When the unit is in the receive function it is
possible that the loudspeaker audio output picked
up by the microphone could cause the VOX circnit
to operate. To avoid this, an ANTI-VYOX circuit
is employed to provide a threshold signal in oppo-
sition to the VOX signal. The output from the
receiver channel second a.f. amplifier, V16b, is
coupled via C235 and the ANTI-VOX GAIN control
R45 to the second of the diodes of V1da. This
provides a negative signal across C48 that is applied
via R48 to V4b grid.

Press-to-transmit facility

88. The YOX circuit can be bypassed if necessary
and the unit maintained in the transmit function
by the use of an external p.t.t. switch. This is
connected either to J16 or to the top of the micro-
phone plug inserted in J15. When the switch is
operated a ground line is applied to the cathode of
the relay amplifier V4b, thereby removing the bias
from this valve and maintaining it in a conducting
state. The circuit operates in a similar manner
when S9 is set to the LOCK or TUNE position
(para. 63).

External relay circuits

89. When K3 is energized in the transmit func-
tion, the ground line that was previously routed
from K3/2 to the junction of R126 and R85 in the
a.v.c. voltage divider network (para. 80) is routed
instead to J3 (ANT. RELAY). The purpose of this
output is to operate the changeover relay on the
r.f. linear amplifier 30L-1 (Part 4, Chap. 3).

Meter circuit

90. The front panel meter, MI, is a 400mA
f.s.d. d.c. instrument the connections to which are
made via the relay contacts K4/l and /2. In the
‘receive function, M1 is connected to a circuit
measuring receiver signal strength, while in the

transmit function, when K4 is energized, it is =

connected instead to the PLATE-GRID-ALC switch

3

S12. This selects the meter function and M1 can =~
be used to measure power amplifier anode current, -

power amplifier grid drive s;gnal level or the a. lec
bias Ievel 1espect1vely L

Receiver srgnai level

91. In normal operation, the R.F. GAIN contml o

R84 (para. 80) is tuned fully clockwise so that the
bias appearing on the a.v.c. line due to this control
is only approximately 14V, Therefore, the
greater part of the negative bias appearing on the
a.v.c. line is derived from the a.v.c. rectifier V135a,
i.e. the a.v.c. potential is proportional to receiver
signal strength. The a.v.c. signal is applied to the
control grids of the two pentode amplifiers V1b
and V3b. Screen grid current in these valves is a
function of the control grid d.c. potential, so that
therefore the potential appearing at the screens
can be used as a relative measure of receiver signal
strength, i.e. an increase in signal strength causes
an increase in screen potential. When used in this
manner, M1 is referred to as an ‘S-meter’ and is
calibrated in ‘S’ units.

92. M1l is connected across the meter shunt
R158 in a resistor network to which is applied,

via R79 and R120, the screen potentials of V1ib

and V3b 1espectlvely One side of the network is
returned to ground via R89 and the cathode load
of VIb, while the other side is grounded through
RI121 (s MeETER ZERO) and R123. Resistor RI121 is
adjusted in conjunction with the preset gain
control R132 so that with no signal input the
meter reads zero.

Power amplifier anode current

93. With S12 in the PLATE position, M1 is con-
nected in series with the parallel resistors R129
and Ri6l to measure the power amplifier cathode
potential, this being proportional to anode current.

Power amplifier grid drive

94. With SI2 in the griD position, M1 is con-
nected across R117 in the power amplifier grid
circuit. The voltage developed across this resistor
due to grid current is a measure of the grid drive
applied to the power amplifier valves.

ALC signal level

95, As in the case of the a.v.c. meter circuit
(para. 91), the screen potentials of the transmitter
channel i.f. amplifier, Vda, and the r.f. ampiifier,
V1, is the function of the al.c. bias potential
applied to these valves. With S12 in the ALc
position therefore, M1 is connected across the
meter shunt R150 in a resistor network to which
is applied, via R4l and R37, the screen potentials
of Vda and V7 respectively. One side of the net-
work is returned to ground via Vda cathode foad,
R19, and the other side via the ALC zERO contro!
R30. In this position of §12, M1 is set to zero by
adjustment of R30 with zero input signals (Mic
GAIN, RS, turned fully counter-clockwise) and the
transfer relays energized (p.t.t, line grounded).
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INTRODUCTION

I. The noise blanker 136B-2 is a sub-assembly
unit in the transceiver KWM-2A (Part 4, Chap. 1)
and is used to convert random noise signals to
bias - pulses for gating the KWM-2A receiver
channel 2-955 to 3-155 Mc/s variable i.f. signals,
thereby reducing the receiver output noise to a
minimum, The 136B-2 is tuned to 40 Mc/s and
ideally is fed from its own 40 Mc/s quarter-wave
whip aerial, the principle of operating being that
spurious noise signals (particularly those caused
by the motor transport electrical ignition systems)
in the 40 Mc/s region of the h.f. spectrum ocecur
simultaneously in the 3 to 30 Mc/s region.

2. The 136B-2 is mounted inside the hinged top
cover of the transceiver KWM-2A (fig. 1). All
connections, including power supplies, between the
136B-2 and the main unit are made via four plugs
(three coaxial and one 9-pin) and their mating

" sockets on the top of the KWM-2A chassis. The

operation of the 1368-2 is controlled by the
OFF-ON-NB-CAL switch on the KWM-2A front
panel and the noise blanker gain control mounted
immediately behind the R.F. GAIN control knob,
also on the KWM-2A front panel. A twin potentio-
meter assembly with concentric spindles is used for
the r.f. and noise blanker gain controls. Inside
views of the 136B-2 showing component locations
are provided in fig. 2.

Limitations

3. The 136B-2 has the following three limitations
which decrease the noise blanking efficiency of the
system.

(1) Noise pulses having no energy distri-
bution at 40 Mc/s can occur in the frequency
range of the KWM-2A. The 136B-2 will,
therefore, not generate a blanking pulse and

so will permit the passage of these noise

pulses.

(2) A strong signal in the pass band between
the first and second mixers in the KWM-2A
can be modulated by blanking puises. This
modulation process wilt cause sideband signals
in the pass band which result in decreased
blanking efficiency and can be reduced only by

either reducing the noise blanker gain or

switching off the 136B-2 completely.

(3) Some corona noise and static disturbances

have a repetition rate in excess of 100 000
p-p.s. The blanking efliciency decreases as the
puise repetition rate exceeds 5000 p.p.s.

BRIEF DESCRIPTION

.4, A block diagram of the 136B-2 is shown in

fig. 3. The input from the noise blanker aerial is
applied to a stagger-tuned 40 Mc/fs amplifier.
Ideally the amplifier should have a broadband
(1 to 2 Mc/s) flat top response pattern centred about
40 Mc/s and should not be tuned for a sharp
response at any particular frequency. The amplifier
output is detected in a circuit incorporating a pulse
stretching circuit so that the duration of any given
detected pulse is partly a function of its peak
amplitude, The negative-going ‘white noise’ signals
thus produced are applied to a 3-stage pulse
amplifying and shaping circuit producing positive-
going gating pulses.
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Iig. 1., Noise blanker 136B--2 fitted in transceiver KWM-2A

5. The 2-955 to 3:155 Mc/s variable i.f. signals
from the receiver channel of the KWM-2A are fed
into the gating circuit via a cathode follower. The
gating circuit is arranged in a balanced modulator
configuration so that any noise generation resulting
from the gating action is cancelled and prevented
from' entering the receiver circuits. The positive-
going gating pulses from the pulse amplifier are
applied to this circuit via a threshold gate to
eliminate all small amplitude pulses. This is
necessary to ensure that the circuit operates only
for noise pulses that are likely to cause appreciable
interference in the receiver, and also because many
small amplitude noise pulses need not necessarily
be present at the aerial but may be generated
internally in the first stage of the high gain 40 Mc/s
amplifier.

6. The output from the gating circuit is fed to a
low gain i.f. amplifier to compensate for the
signal attenuation in the cathode-follower and the
gating circuit so that the overall if, gain of the
136B-2 is approximately unity. The output from
this amplifier is fed back to the variable i.f. circuit
in the KWM-2A receiver channel.

DETAILED CIRCUIT DESCRIPTION

7. A circuit of the 136B-2 is shown in fig. 4. The
plugs P22, P23, P24 and P26 connect to sockets
322, J23, J24 and J26 respectively on the trans-
ceiver KWM-2A, Socket J26 then conmects to
J28 N8 ANT at the rear of the KWM-2A to which
the 40 Mc/s noise blanker aerial is connected.
In the absence of a 136B-2 sub-assembly unit,
J22 and J23 are connected together via a short-
circuiting link,

Power supplies

8. The 275V h.t. and —70V bias supplies for the
136B-2 are obtained from the KWM-2A via P24,
The 6-3V a.c. valve heater supply is also obtained
from the KWM-2A via pins 6 and § of P24, the
ground return line being connected to pins 5 and 7.
The reason for series—connecting the valve heaters
in the manner shown in fig. 4 and for the apparently
unnecessary decoupling capacitors C34 and C36 is
that in certain equipment configurations (not
discussed in this publication) the 136B-2 valve
heaters are connected to a 24V supply tapped at
6V intervals.

R.T. amplifier

9. The noise blanker aerial input at P26 is
coupled via Cl7 to the input of a conventional
stagger-tuned r.f. amplifier consisting of Vla,
V24, Via and their associated circuit, The necessary
flat-top, broadband (approximately 1-5 Mc/s
centred about 40 Mc/s) response is obtained by
tuning the four tuned circuits of the amplifier in the
following manner, and also, to a lesser extent, by
connecting a damping resistor, R12 across the final
tuned circuit.

(1) Input circuit, L1, tuned to 40-0 Mg/s

(2) Vla anode load, L2, tuned to 39-7 Mc/s
(3) V2a anode load, L3, tuned to 40-3 Mg/s
(4) V3a anode load, 1.4, tuned to 40-0 Mc/s

Gain confrol

10. The r.f. amplifier gain is controlied by an
external variable resistor, R25, mounted on the
KWM-2A front panel (para. 2) and connected
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{(b) LOCATION OF OTHER. COMPONENTS

Fig. 2. [Noise blanker 136B-2—inside

in the cathode circuit of V2a. The resistor is
connected to ground only when S11 on the KWM-
2A is in the wB position so that in any other
position of S11 the potential at V2a cathode is
determined by the potentiometer chain R39 and
R40 across the -+275V supply. The cathode
potential is then approximately +80V and V2a is
cut-off.

Detector
11, The amplified r.f. noise signals are developed

across L5, and large amplitude signals are limited
by the action of CRS8 and the d.c. bias potential of
approximately +2-6V at V3a cathode. Com-
ponents CR1 and C15 form a detector circuit so
that negative-going ““white noise” signals are
developed across RS5. The combination of C15 and
R5 form a pulse-stretching circuit so that the noise
pulses have a duration that is a function of their
original duration and their peak amptitude. This
satisfies the requirement for large amplitude noise
signals to produce longer duration blanking pulses
than small amplitude signals.
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Fig. 3. Noise blanker 136B-2—block diagram

Pulse amplifier

12. The noise signals developed across RS are
negative-going with their base line at ground
potential. They therefore have a mean d.c. level
that is slightly negative. This d.c. level is removed
by a.c. coupling through Cl6 so that the signals
- developed across R4l have their base line at a
slightly positive potential. CR2 therefore conducts
between signals and the waveform appearing at
V3b grid consists of negative-going noise signals
clipped at a low amplitude by CR2 to produce
flat top pulses with short rise and fall times.

13. The triodes V3b, V2b, VY1b and their associ-
ated circuit form a conventional R-C coupled
pulse amplifier. Diode CR4 is included to eliminate
negative overswing on the trailing edge of the
positive-going pulses applied to V2b grid, and CR3
. is a ‘catching diode’ to limit the positive-going
- "pulse amplitude at Vib anode thereby ensuring
that the gating pulse output has a flat top with fast
rise and fall times. Gain stability is ensured by the
provision of a d.c. negative feedback loop from
V1b anode to V2b cathode via R42,

LF, gating circuit

14, The 2.955 to 3-155 Mc/s variable i.f, signals at
P22 are applied to the cathode-follower Vdb, the
effective cathode load of which is formed by TI.
This transformer provides a balanced i.f. output at
its secondary, the centre-tap being returned to
earth via the low impedance of C40. The d.c.
potentiometer network consisting of R32-R34,
CR35, CR6, Tl secondary and R3l connected
between ground and the —70Y line ensures that
normally the two gating diodes, CR5 and CRS,

are conducting and the balanced i.f, signals are fed
direct to T2 primary. The preset resistor R32 is
adjusted initially to obtain equal current flow
through both halves of T! secondary and the
gating diode cathodes are then at approximately
—1V. Capacitor C27 provides d.c. blocking in
the T2 primary circuit. It will be seen that T2
primary is not centre-tapped, but instead an
effective centre-tap is provided by means of
the capacitive divider network C26 and C28, The
complete circuit is then accurately balanced by the
adjustment of C28 in conjunction with R32.

15. The unbalanced output from T2 secondary is
amplified by V4a and fed back to the KWM-2A
receiver circuit via P23 and the impedance matching
circuit C32, L6, C19. The gain of Vda is sufficient
to compensate for the attenuation of the i.f, signals
in the cathode-follower, V4b, and the following
gating circuit. The two halves of V4 therefore
effectively isolate the gating circuit from the
KWM-2A receiver channel.

16. The positive-going gating pulses produced at
Vb anode are coupled via C22 to the anode of the
threshold gate diode CR7. This is at a potential
of approximately —3-5V as determined by R23
and R24 across the —70V supply. The cathode of
CR7, however, is at a potential of approximately
-1V (para. 13} so that normally this diode is
cut-off and is brought into conduction only by
those gating pulses having an amplitude large
enough to overcome the reverse bias on CR7. The
large amplitude gating pulses thus applied to Tl
secondary cut-off CRS5 and CR6 thereby dis-
connecting the Lf. signals for the duration of the
gating pulse,
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R.F. LINEAR AMPLIFIER 30L-1
{Completely revised)
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Modification state:

The equipment described in this chapter incorporates the approved Service

modifications listed in Table 3.
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Manufacturer's production changes have been introduced with the result
that different 'build standard' equipments are in Service use - these changes

are listed in Table 3,

AL 12, Nov. 73 RESTRICTED

Chap. 3
Page 1

CAOLINS KW 2A - From F5TEV. - _www.ccae. info

TGRL_(AT)..23183/

=116E-0128 -

AlLR PLBLL.CATIL.ON




RESTRICTED

Introductiocn

1. One of the requirements of an efficient s.s.b. transmitting system is
the use of a linear power amplifier stage. It is essential that the anode
output r.f. signal should be a replica of the cathode (grounded-grid circuit)
input signal. Any non-linearity in the power amplifier will result in
intermodulation between the frequencies of the input signal which will
produce undesirable distortion within the desired channel and also an
intermodulation output on the adjacent channels.

2. The r.f. linear amplifier 30L-1 is a power amplifier unit for amplifying
the low power output of the transceiver KWM-2A to give a nominal r.f. output
of 500 W peak envelope power (p.e.p.) for delivery to the antenna Tb-1,
637T-2 or similar 50-ohm broadcast antenna.

3. Performance data of the linear amplifier is located in the Leading
Particulars of this publication and the function of the front panel controls
(illustrated in Pt. 1, Chap. 4, Fig. 2) is detailed in Table 1.

4. Top, rear and bottom views of the linear amplifier with the covers
removed are provided in fig. 1, 2 and 3 respectively. Interlock switches are
installed to disable the e.h.t. supply when the covers are removed.

54 €33

L9 R2-R6
RI3,RIO
RI7/RIB
c3,c5
€7, C8
c9,cl2
21

Vi

el

: V2 CI8  RI6
Fig. 1 R.F. linear amplifier 30L-1 - top view (cover removed)
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L C3,Cl4.072,C73,C19
~ CRIZ.CRIBICAIY

Fig. 2 R,F. linear amplifier 30L-1 - rear view (cover removed)

TABLE 1

Front panel controls

Control Cct, ref. Function

ON-OFF S2 A.C. mains on-off switch

BAND S1 and S4 Selects frequency operating band,
S1 controls the input circuit
and S4 the output circuit.

TUNING C32 Tunes the power amplifier anode
circuit,

LOADING C33 Controls the shunt capacitance
loading across the output.

METER 53 Monitors power amplifier anode
current, e.h.t. voltage and
tuning.
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CRI-CRI6 ~—
C44-C59

FIL FUSE = -

Fig. 3 R.F. linear amplifier 30L-1 - bottom view (cover removed)

DESCRIPTION

QUTLINE OF FUNCTION

5. The unit operates from a 115 V or
source and incorporates a power supply
e.h.t., negative bias and valve heater
semiconductor rectifiers and the power
so that the unit requires a negligible
or out of circuit at will,

6. The r.f., linear amplifier has the

230 V, 50-60 Hz, single-phase power
stage which generates the positive
supplies. The power supply stage uses
amplifier valves are directly heated
warm-up period and can be switched in

same frequency range as the KWM-2A

transceiver (3.4 MHz to 30 MHz) covered in five bands corresponding to the

five band groups of the KWM-2A. Table

2 details the band coverage.

7. A block diagram of the 30L-1 linear amplifier is shown in fig. 4.
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TABLE 2

Frequency bands

AP 116E-0128-1, Part 4

BAND switch

Total possible

Corresponding

setting coverage (MHz) KWM-2A bands
35 34 - 60 A
740 6:0 - 95 B
14 9:5 ~ 16-0 C
21 16:0 - 22:0 D
28 220 - 30-0 E
BROADCAST
ANTENNA
Ny e
o “«<
Ly .
R.F. OUTPUT -~
FROM EXCITER |
— M
OR | TUNED
e L)— INFUT 3, POWER > SOTPOT
ANTENNA INPUT “ “JAMPUFIER -
ITENNA INPUT | CIRCUITS CIRCUITS
| v
| GARID ANCDE
|
[ | RELAY
Rx /Tx N
RELAY
N KWM-24" A
- __—170v__| power | 4BooV
< SUPPLY
AV Y P SIGNAL
METER P
CIRCUIT <
Y/ ATTENUATED
OfP SIGNAL
ALC, 5 AL.C. SIGNAL
FEEDBACK < € > -
TO EXCITER RECTIFIER - - R

Fig. 4 R,F. linear amplifier 30L-1 - block diagram
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8, The four power amplifier valves are parallel connected with the drive
signal applied to their cathodes. The broad-band input circuit is tuned
approximately to the drive signal frequency in order to present the correct
impedance (50 ohms) to the KWM-2A output circuit, thereby improving operating
efficiency and reducing distortion to a minimum. Tuning of the output circuit
during the operational setting-up of the unit is simplified by a special
metering circuit, This compares the input signal with an attenuated output
signal and is set-up initially so that, for a given input signal level, the
meter reads zero for optimum output (i.e. maximum undistorted output).

9, A transfer relay is incorporated in the 30L-1 so that, when the
associated transceiver is in the receive function, the antenna is connected
directly to the transceiver. Also in the receive function a negative bias
voltage is applied to the grids of the power amplifier valves, thus biasing
them beyond cut-off, In the transmit function, however, an earth from the
antenna relay circuit in the transceiver removes the negative bias from the
power amplifier valves and energizes the transfer relay. The transfer relay
connects the output of the KWM-2A transceiver to the input circuit of the
30L-1 and connects the output circuit of the 30L-1 to the antenna.

10. In order to obtain a high average power output from the power amplifier
while maintaining the peak power within the rated limits of the valves, an
automatic load control (a.l.c.) circuit is provided in the 30L-1.  This
generates a negative feedback signal when the output exceeds a pre-determined
level which is then applied to the transmitter r.f. amplifier and first i.f.
amplifier in the transceiver KWM-2A,

' FUNCTIONAL DESCRIPTION

11, The circuit diagram of the 30L-1 r.f, linear amplifier is illustrated in
fig. 6 at the end of this chapter.

Power supply - input voltages

12. With the circuit connected for 230 V operation the a.c. mains is applied
via F2 and one pole of S2 to the two primary windings of the mains transformer
Tl which are series connected via F1 and the second pole of 52, With the
circuit connected for 115 V operation, however, the two primary windings are
effectively parallel connected, the a.c. mains being applied to one winding
via F2 and one pole of S2 and to the other winding via Fl and the second pole
of $2. The motor-driven blower, Bl, for cooling the power amplifier valves

is a 115 V device and is, therefore, connected in paraliel with one of the T1
primary windings.

13, Earthing the 30L-1 is usually achieved by the use of a 3-wire mains
supply. In the absence of a 3-wire supply, the earth terminal (GND)} at the
rear of the unit should be connected to the same earth line as the transceiver
KWM-2A and its associated a.c. power supply PM-2.

Power supply - output voltages

14. Transformer T1 has three secondary windings the first of which provides
a centre-tapped 6.3 V output for the power amplifier valve heaters and the
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meter illumination lamp. The centre tap of this winding is connected to
earth via a fuse consisting of a short length of No, 30 s.w.g. wire in order
to protect the power amplifier valves from excessive anode current,

15. The +1800 V, e.h.t. supply is obtained from a voltage-doubler circuit
consisting of CR1-CR16 and the associated capacitors C3, C5, C12 and C7, C8,
C9, connected to the second of the three secondary windings. The rectifier
diodes are series connected in groups of eight because of the reverse voltage
l1imits on these components. The parallel capacitor networks C44-C51 and C52-
C59 are included to equalize the reverse voltages impressed across the diodes
and to protect against transient voltage surges. Similarly, the reservoir
capacitors are series connected in groups of three because of the d.c.
working voltage limits. Resistors R2-R7 and R13 provide a discharge path for
the capacitors when the unit is switched off. R8 is a current monitoring
resistor, the voltage developed across this being proportional to the total
anode current taken by the power amplifier valves, The output from the
voltage~doubler is approximately +1600 V on full load.

16. The output from the third secondary winding, one side of which is
earthed, is applied via the surge-suppression resistor R9 to a half-wave
rectifier CRZ0 providing the -170 V bias and relay operating supply.
Smoothing is provided by C10, and R15 provides a discharge path for C10 when
the unit is switched off.

Compartment screening and line filtering

17. Full electrostatic screening is provided between the power supply and
power amplifier compartments of the 30L-1 and all connections, with the
exception of the e.h.t. line, between these two compartments are made via
feed-through capacitors. Voltage spikes appearing on the a.c. mains lines
are suppressed by C4 and C6, and r.f, filtering of the 6-3 V and +1800 V
supplies is provided by the decoupling circuits L8, C30, C74 and L13, Cl6,
C34 respectively.

Safety interlocks

18. Three safety interlock switches, 85-S7, are incorporated in the +1800 V
line which operate when the power supply or power amplifier compartmént access
covers are removed, Switches S5 and S7 are located in the power supply
compartment and S6 in the power amplifier compartment. The removal of a cover,
or covers, closes these switches and short-circuits the +1800 V line to earth
via the current limiting resistors R17 and R18.

Receive-transmit relay

19. When the transceiver KWM-2A is in the receive function, the ANT RELAY
input at J3 is open-circuit and the transfer relay, Kl, is de-energized.
Thus, J2 RF INPUT is connected direct to J4 RF OUTPUT via the two contacts of
Kl. Also , the -170 V supply is connected to the grid circuit of the power
amplifier valves, V1-V4, via R12 in parallel with KI operating coil, thereby
maintaining these valves beyond the cut-off point.

Chap. 3
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20. When the transceiver KWM-2A is in the transmit function, however, an
earth line is connected to J3 and K1 operating coil is connected across the
-170 V supply via R28. With Kl energized, J2 is connected to the power
amplifier input circuit and J4 is connected to the output circuit. Also, the
-170 V bias is removed from the power amplifier grid circuit and replaced by
the normal operating bias potential determined by a voltage-divider network,
consisting of R28 in series with the parallel combination of R12 and Kl coil,
across the -170 V supply.

21, Decoupling of the relay control line is provided by €21, C2 and L3.

Power amplifier

22. The low power (70 W) r.f. input at J2 is coupled to the cathodes of V1-V4
via one of five broadband tuned circuits selected by the switch 51, The five
positions of S1 correspond to the five frequency bands detailed in Table 2.
The principal purpose of the input circuits is to match the output of the
transceiver KWM-2A to the input of the 30L-1. During the operational setting-
up of the equipment the appropriate inductor, L14-L18, is adjusted to obtain
optimum input impedance at the frequency in use.

23. The four power amplifier valves are parallel connected in a grounded-grid
configuration. As these valves are directly heated the r.f. input signal is
coupled via Cl to one side of the 6:3 V filament supply. An r.f. short-
circuit is, therefore, placed across each valve filament by the capacitors €26
-C29. The operating grid bias potential (para. 20) is applied to each valve
~via a parasitic oscillation suppression resistor (e.g. R21 in the case of V1},
Capacitors C22-C25 are part of the a.l.c. circuit described in para. 26.

24. The +1800 V supply is connected to the valve anodes via L12 and the two
parasitic oscillation suppressors Z1 and Z2. These each consist of a small
inductor (L4 and L5) wound on a 100-ohm resistor (R25 and R26}. The tuned
anode load for V1-V4, coupled via C31, consists of the variable capacitor C32
(TUNING) the tapped inductors L9 and L10, and the 4-gang variable capacitor
€33 (LOADING). The circuit is tuned to the frequency in use by means of (32
and matched to the impedance of the output line and antenna (nominally 50 ohms)
by means of C33. A d.c. path to earth for the output line is provided by the
high impedance choke Ll1l. A choke is used here in preference to a resistor
since it is important that all components in the matching circuit should,
ideally, be pure reactances. The r.f. power output is then dissipated entirely
in the antenna this being the only pure resistance present in the output
circuit,

25. The output circuit inductance is selected by one pole of the 5-position
BAND switch S4. In the highest frequency band only part of LY is connected

in the circuit, the remainder of L9 and L10 being short-circuited, while in the
lowest frequency band all of L9 and L10 are connected. Similarly, in the two
high frequency bands only two sections of (33 are connected in the circuit,
while in the centre band three sections are connected, and in the two low
frequency bands all four sections are connected.
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Automatic load control

26. The internal anode-to-grid capacitances of the power amplifier valves in
conjunction with the grid-to-ground capacitors C22-C25 form capacitive voltage
dividers. When the unit is transmitting, an r.f. voltage is developed across
these dividers and, hence, across L3 via the grid-stopper resistors R21 - R24.
This is then coupled via C72 to the a.l.c. rectifier circuit formed by CR19
and C73. The r.f. voltage is rectified and filtered to produce a negative
d.c. control voltage at J1 (ALC) proportional to the modulation level. This
is applied as negative feedback to the transceiver KWM-2A transmitter i.f.
amplifier and r.f., amplifier stages to reduce the drive to the 30L~l. The
time constants of the a.l.c. circuit are such that it has a fast rise time and
a slow fall time. The load resistor to earth for CR19 is provided in the KWM-
2A unit and the a.l.c. threshold level (i.e. the level at which CR19 starts

to conduct on positive r.f. half-cycles) is determined by the positive bias

on CR19 cathode. This is obtained from the voltage (approximately +16 V)
developed across R7 in the +1800 V power supply circuit and is controlled by
the preset potentiometer R16 and filtered by C17.

Meter circuit

27. The meter Ml on the 30L-1 front panel is a 200-0-500 pA, 190-ohm device
and by means of the 3-position switch, S3, can be used to measure the total
power amplifier valve anode current (D.C. AMPS) and the e.h.t. supply voltage
(D.C. VOLTS) and can also be used as a tuning indicator (TUNE).

28, With S3 in the D.C, AMPS position the meter is connected in series with
R10 across R8 in the +1800 V power supply circuit. The voltage developed
across R8 is proportional to the total current drawn from the +1800 V supply
by the four valves and in this arrangement full scale indication on the meter
is 1000 mA,

29. With 83 in the D.C. VOLTS position the meter is connected in series with
R11 directly across the e.h.t. supply. In this arrangement full scale
indication on the meter is 2000 V,

NOTE*- L3 IS GROUNDED IN
THE TRANSMIT FUNCTION

Cag
Ci3
- pec(::;lr_’len “ . l
RI9 L3 "
+-ny:- ]
R20 M = “‘ﬁﬁe

+ |IRECTIFIER
CRI8 /I'%ﬁa

Fig. 5 Meter TUNE circuit - simplified block diagram

Chap. 3
AL 12, Nov. 73 RESTRICTED Page 9

COLLINS KWW 2A - From F5TEV. - www, ccae. i nfo

7

116E-0128 TGRl(-AT)..23183/.

fa N
oy

Al DLIRL 1 CATIL
AT UD T AT




RESTRICTED

30. 1In the TUNE position of S3, the meter is connected across a comparator
circuit, a simplified block diagram of which is shown in fig. 5. The r.f,
input signal applied to the valve cathodes is coupled via the variable
attenuating capacitor Cl8 to the rectifier circuit CRI8 and €19, This
produces across R20 and Ml a positive d.c. voltage proportional to the input
signal level., Similarly, the r.f., voltage developed across L3 for a.l.c.
purposes (para. 26) is coupled via C13 to the second rectifier circuit CR17
and C14. This produces across R19 and Ml a negative d.c. voltage proportional
to the output signal level. Therefore, since R19 and R20 are of equal value,
when the two d.c. voltages (positive and negative) are equal in amplitude the

meter reads zero.

31. During the initial setting-up of the unit, J4 RF QUTPUT is terminated
with a 50-ohm, non-inductive, dummy load and C32 and C33 are adjusted for
maximum undistorted output. The drive input signal is then reduced to a
known value (nominally 20 W) and C18 is adjusted to balance the comparator
circuit, i.e. set the meter reading to zero. Therefore, during operational
setting-up, the optimum tuning of the output circuit is obtained simply by
inserting approximately 20W of drive signal from the KWM-2A and then
alternately adjusting C32 and (33 for a meter reading of zero.

TABLE 3

Approved Service modifications and manufacturer's production changes

Cct. Ref. or Value/type Reason for modification Effectivity
location old new or change
R28 39 ohm, 39 ohm, Increase wattage Mod No.
1w 2 W rating A2595
TB1 - - Rewire of power supply S.B. No. 1*
input
Fl, F2 6 A 8 A Upgrade fuse rating $.B. No. 1
CR19 1N252 1N458 To prevent backward $.B. No. 2
- deflection of meter
R28 unknown 39 ohm To lower operating S.B. No. 3
R12 3 kohm 2 kohm temperature of
R9 82 ohm 47 ohm p.a. valves
C30 added 0:01 wF } R.F. filter of heater S.B. No. 3
€74 added 0:01 pF 6:3 V supply
R12/R14 8:2 kohm deleted } Parallel combination Not known
R12 added 3 kohm of R12 and R14 deleted.

Replaced by new R12

* §, B. (Service Bulletin)

Service Bulletins have been issued by the equipment manufacturer at
indeterminate times and their purpose is to explain manufacturer's production
changes. The effectivity of this equipment can only be determined by physical
examination and by assessing the 'production build’.
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