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RECEIVER _BYO

The receiver B40 is a conventional communications
receiver for the reception of Voice, CW and FSK signals in

the frequency range 650 ke/s to 30 YMe/s. There are five

versions of this receiver, identified by the pattern numbers

57140, 571404, 57i40B, 57140C and 57140D.  These are

customarily referred to as B40, B4OA, B40B, B4OC and B4OD.

The main differences between the five versions arc as follows:-

B4+0  Original version.

B40A Physical changes in the layout, mechanical changes to
facilitate meintenance, and the substitution of improved
components in certain cases.

BLOB #Re-dosigned tuning drive, the addition of a crystel
filter in the IF circuits, note filter deleted, 4.G.C.
switch fitted, System switch modificd, meins trensformer
replaced, improved h.t. smoothing incorporated, and a
wave-band indicator fitted.

B4OC Modifications in the RF assembly tc adapt the receiver
for Common Aeriel VWorking.

B4OD This receiver is fitted with preferred valves, which

has made necessary some changes in the component valucs
of the associated circuits. The b.f.o0 and local
oscillator circuits are modified to adapt the recei
for FSK reception. There are two extra b.f.c. pit
positions for wide-band FSK operation, thus the 8Y3
switch in this pattern has seven positions. The 1
circuit is modified to incorporate a fine tuning
control (0SC TRIM), which is fitted to the front panel.
This trimmer gives = finc adjustment to the local
oscillator tuning, to compensate for transmitter freq-
uency drift.

The instrument is of unit construction, consisting

of:- RF Unit, IF Unit, AF and Power Unit. These three units,
each with their own controls, are inter-connected and mountec
on the framework which fits into the receiver cese. The
tuning drive mechanism, and front panel are also nounted
separately on this framework.

-==000= ==

This collection of notes is mainly based on the official

handbook, with some additions and amendments. P.R.G.

~==000==~-
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DETAILeD CIRCUIT DESCRIPTION

Circuit References

1. The circuit rcferences quoted in this chapter, refer
particularly to the pattern or patterns of the receiver

dcscrlbed as the references are not necessarlly the same for
the same ronnonenf in different pattern circuit diagrams; this

is especially the case with the B4OD. T
AFERIAL, CIRCUITS
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a L transmiscion line or low i1mpedance aerial source. is
connected to the primary of the first R¥ transformer
TRINT +hratich Pine K and O Af Pluie PTI0OT Thieae Nnrimarv
4 dvd VoL LIlL YVUugll 4 Lido ~ Ll W a R ] &) P Adavwio il P Likar )y
has a2 nominal impedsnce of 80 ohizs. These pins are not
Aarnthad +hn eanrial haine ecoanmontnsnd via A PAmavial
A Ta § u.u.c,u9 Vilo ATl Lal [SAV S 238 LULILITC v U Vool c: w u.:-;fx__x_
transmission line. A high inmpedance acrial may be conn-
Aantnd d+lhrnarioh Din D AF +lhe anmioa nlne +Id a dAnnitt Ffanddine
LA O PRV & LIl UUgll Ll o/ Ul LIlT Salit paugg (SR ) Liippuv -L\a\.z\d.-.LLLb
directly into the secondary side of Til0l, which is the
Frd A Attt AL Fla Pimadt 20 amnldifiaw (V107) +1inod hy
gLilQ CLPCULL Ul LilE 114 00uL «d aulplls 1Tl WV LVL/ 4 LWIITU vy
the ganged variable capacitor Cll2, and the associated
Lt mtre mWmA e A maa s T NO 71790 an”A OT7T17 Thna RAE +rarnoc.
LILHUHEer S allu palUcl s Vivy/y widlW allld Vilide Ll v La oo
former, trimmers and padders for particular ranges are

?
PR TR S, ST SNURY N JAY DU Nvr ramonce 1 o) arnd 2 170
COIlLba LU 111 LIl LUl L CUle Vil L'l 15‘_/:) 4 < alild D¢ VIV
and C1l11l are omitted. Pin A on PL101 is the earth conn-
ection.
=Y. A~ ST
8:4+-0C/D
£\ ma P . R, P P | L ITTN an A At ey A A~
\D) lnese patterns are desi gnea 10r nrs receiver common aerial
working, and for this _purpose, the low impedance input
circuits in the turret are modified by the addition of
cepacitors on ranges 1, 2, and 3. This in effect con-
verts the primary of TR101 into = pl elemen form

e
part cf =z filter network, when several rece
T ere is

be worked from a common aLlLoLa Ther
for a high impedance aerial.

(p
}..l.

(c) If reference is made to the B4OB/C circuit diagram; Notes
1 and 2 indicate which components are f{itted to the diff-
erent pattern receivers.

FIRST RF AMPLIFIER
3o
B40/A/B/C

(a) The signal passes to the grid of the first RF valve V10l

(this is e high slope pentode, 10 mA per volt), through

.

the coupling capacitor C102 from the tuned grlq circuit.
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B40OD

(c)

L.
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The anode circuit of this valve consists of the parasitic
stopper R105 and the »nrimary of the second RF inter-

coupllng transformer TR102. When the SYSTEM switch
Sw202 is in the 'CAL' position, calibration signals are

~ WL L AL S LRl aAD

fed into this circuit through the capacitor C131. 1In
this position h.t. is not applied to V101 <o tha

LiIL_® D A s AT “vig o Viica

+ a
slgnals are not recelved the remaining two tuned R
circuits give suffici c:n'}- s i 4 i

e d L L TLAU

0o
to receive harmonics from t
rance of the receiver. Py

RS Vilil “

be fed intc the suppressor grid of V101 through Socket

SK102,

The ANTTI-CROSC-MOD control 2VIOND variece +he erid hise
ALiT LV L LTVLAVOR THVLD LVl VUL v av o vadl LTo LILT g4 LU Wldao
on V101. When a large RF signal, other than the tuned
ad onnl Aa r»"rnacent ot Fhe onrdA AF UTINT + Iy~ ﬁf\-' Amt S erd +r
olglldlgy 1o PLCoOTIIV db UilD gllu vl Yivdl LG ool ulivivy
of the first RF stage may be 1nadequate to provent over-
T AanAdASve AF +hea 17 Trra MNeama~ArtT ~ Tr e + 1A
LduallLily Ui VIl VadvVioe ool u..l.dU_LUll b\"l'\cb p.Lr;LC _L.U. Lilc
first RF valve, and the interfering signal modulates the
crm vt A ~rm o~ Ty 2=y Sy =l S o 17T N E ot 2SS, I SR
wdilvboclu UQlloe Ly Vvdly Lilyg Lilc Uldod on ViUL,e UICc WOUULRKLILE
point on the mutual characteristic of the valve can be
chosen so that demodulation does not occur, or is
minimised.

The circuit is similar to that of the other patterns.

The replacement valve type uerU.LLr, has been .LI‘lCOI"puxdbeu
into the circuit without any component values requiring
modification. An additional resistor R130 is included

to 1limit the blas voltage developed in the cathode circuit
OI \’.LU_L, ano a CI‘YSEE‘.J. I'eCElIleI' \Mﬁ.L) is connecnea De'tween
the slider of the ANTI-CROSS-MOD control (iV101l) and the
low potential end of R130 to ensure that the grid of V101
is never driven positive by large input voltages,
resulting in a flow of grid current. The effect of this
grid current would be to reduce the input resistance of
the valve and heavily damp the associated tuned circuit,
thus reducing selectivity and increasing cross-modulation.
The additional circuit MRI and R130, prevents this
condition.

SECOND RF AMPLIFIER

B4C/A/B/C

(a)

Valve V102 is a variable mu pentoade with a mutual con-
ductance of 2 m& per volt. Its grid circult 1is tuned,

and comprlses the secondary of transformer TR102, a
sectien of the ganged capacitor C11é, and three capacitors,
€113, €11k, and C115. The coupling "between the primary
and secondary of transformer TR102 is adjusted at
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monufrcture. The cnode load consists of resistors R113
and R114 in parallel, these rescistors are of ecual value
and are connected in this menner to provide the reguired
gissipatiQn.withoutwincEeasing the size of the components.
+71e signal 1s parallel fed to the frequency changer grid
circult via capacitor C121 and the primary winding of the
transformer TR103,.

Stage gain 1s controlled manually (RV305), or by the a.g.c.
voltage., In B%0/A, position 1 of the SYSTEM switch is for
manual control, other positions of this switch giving auto-
matic control, In Receivers B40B/C the a.g.c. ON/OFF
swltch SW206 determines the type of control.

For manual control, bias is fed to the cathode resistor
R115 from the manual GAIN control RV305 which is in the
cathode return of V102 and the other valves that are other-
wise controlled by the c.g.c. voltage. The a.g.c. voltage
is fed to the grid through the resistor R112.

Excepting minor changes made necessary by the change of
valve, which in this case is type CV454, the electrical
characteristics of the circuit in this pattern are the same
as those in the other patterns. The values of certain
components have been modified so that the correct valve
potentials, a.g.c. cheracteristic, and stage gain of the
valve are maintained.

FREQUENCY CHANGER AND LOCAL OSCILLATOR

5.
BHO/A/B/C

(a)

(b)

Signals from the previous stage are fed via TR103 to the
tuned grid circuit of the frequency changer, consisting of
the secondary of the transformer, a section ef the ganged
capacitor C125, and thec three capacitors Cl22, C1li3, and
Cl2k. The valve V103 is a triode-heptode, only the heptode
portion of which is in use. The local oscillator signal

is fed into the injector grid (Pin 4). The anode circuit
includes the tuned primary of the {irst IF transformer TR104;
this together with the tapped secondary is mounted in the
RF Unit, giving low impedance coupling to the IF Unit.

The coil L1201, which is tuned, becomes the input coil in
the IF Unit.

The local oscillator functions either:-

As 2 normal vari~ble oscillator, tracking with the incoming
radio frequency signal to produce the intermediate frequency
signal; or crystal controlled to provide stable reception on
fixed frequencies.
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(i) Variable Frequency Oscillator
Crystal Switch 'OFF!
This is a conventional Hartley circuit; with both sides of
the section of the ganged capacitor C135 (C126, B4OD)
insulated from carth. The outvut from the frequency
changer is taken from the anode through C130 (C184%, B4CD)
THarm s DRVAMAT awrdd+nlh d a0 ant ~ O +lha Aot al 4+ Avam
WIlT1lL LIl Vvivilwiang DW.Lbk:.U.‘ 1o Dbb'bk.) \'/L..L’ vilc bJ..)’Dbci.L,‘l/UJ.ll.l_
inals are short-circuited to minimise the effect oif the
crystal on the local oscillator. ‘
(ii) Crystal Controlled Oscillator
Crystal Switch 'ONF
When switched to this method of operation, the circuit
becomes a Colpitts crystal oscillator, coupled electron-
ically to the anode circuit; which is tuned to the required
harmonic of the crystal. A table showing how these
frequencies are determined is given below. The function
of L1101 (L106, B4OD) is to provide a high impedance RF path
from the cathode to earth.
Signal Derivation of Range of
Band Frequency Crysta% Treq. Crystal
. (5) ke/s ke/s Frequencies
1 640 - 1650 S + 500 1140 - 2150
2 1570 - 1100 S + 500 2070 - 4600
3 3900 - 7000 S +« 500 4400 - 7500
7000 - 10000 S _+ 500 3750 - 5250
2
4 9500 - 14500 S+ 500 5000 - 7500
2
14500 - 18500 S « 500 5000 - 6333
5 17600 - 22000 S + 500 6033 - 7500
3
22000 - 30600 S & 500 5625 - 7779
+

Note The four tuned circuits in the RF Unit have the
associated components, with the exception of the ganged
capacitors, located in the turret switch compartments for
the individual wavebands.
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B40D

(¢) (i) Frequency Changer Stage

This stage is similar to other patterns. The new valve
CV2128 made certain minor changes in component value
necessary, to maintain the correct working levels of the
valve.

(1i) Local Oscillator Circuit

A modification has been made in the local oscillator
circuit to facilitste f.s.k. reception, consisting of

N Pl Lo b iy

small variable capac*for C159, ~dded across nart of the
coil L101. to give fine ‘l"nh-lnrr_ This nghpnﬂ‘nr s driven

-t vldlll il e 000 LilAD R VAT i L3 L LY

¢ slow motion drive from a control on the front panel
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TAGE TF AMPLIFIER

tg O

This amplificr follows conventional lincs, employing

wramIianlasa M nantaAada sdwrmne VOO IUoND nrnA 20
Vvad ..L(J.U_LL/ iy yblluuub VG—LVCD VoL Vowva CLLAL VLN e

T
centre frequency is 500 ke/s. The BANDWIDTH' switch
An

+ha AntIimTin hatrae +hea wrimany nA acoppn
bildllgCD Cie \.uu._p.x.;ug CETWECIL Thne primary ana secona

windings of each of the transformers TR201, TR202

Al an~ MRINL (TR L 2N S +la DT TTwg +
a_LbU LAV LV \.LL\_L_LU7 DUy, In Tac ot uniw

the windings are over-coupled, g
O

vmm b Ty R 1en /e T RLUNA//LA '~
Mavcly O KC/ S i1 poyv/an T'e
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In receivers B40B/C the s nd
switch is the same, but the th
double crystal gating circuit 0
the audio note filter. This 01rcuit is inc
the grid circuit of valve V202. It consis
pass—-band filter, switching in 4n the thlrd
the BAND~-WIDTH switch.
A.G.C. voltage can be appllea to valves V201 and V20
means of the SYSTEN switch in receivers B4O/A and the
A.G.C. ON/OFF switch in B40B/C/D. When switched to
manual operation the a.g.c. line is earthed and the gain
setting determined by the setting of the manual RF Gain

control AV305,
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(a)

B40D
(e)

(a)

BLYO/A
(b)

B4+0B/C

(e)

B4+OD
(a)

-7 -

An output for the I method of working Outfit REC is
taken from the cethode resistors 5935/216 of the third

IF valve V203, to the co-axial socket SK202.

The replacement valves in the IF Unit arc all type CV131.
The value of the valve cathode rcsistors in the first two
gtages has been reduced to ensure the correct biasing of
the valves.

TT

A.G.C. CIRCUIT

A.G.C. rectification is carried out by half of
diode valve (V20h4a), fed from the primary side of the last
IF transformer TR203. The cathode of this valve is biased
frem the potential divider r212 and R213 to give the
requisite delay voltage. The load comprises two resistors
R214 and R215 (R236/7 in B4OB/C/D); the full a.g.c. voltage
being applied to the RF and IF sta ges concerned. The
tapping from the load applies part of the available voltage
to the grid of the first audio frequency amplifier V301.

the double

For ¢.w. operation, resistor K217 and capacitor C219 are
short- c1rcu1ted by the SYSTEM switch SW202b/c, positions

2, 3, and L, This reduces the resistance and increases the
capc01ty of the line, to shorten the voltage build-up and
retard the decay tine. As soon as the c.w. transmission
commencces, a.g.c. voltage is applied, and retained during
the telegrsaphic speces in the carrier. In switch position
5, R217 and C219 are in circult to make equal the a.g.c.
voltage build-up »nd decay time, for effective voice work-
ing, when the cerricr is constant during transmission.

The a.g.c. time-~constant circuits are modified to glve an
0.1 second charge and 1 second discharge for all systems of
operation. R217 and C219 are deleted from these patterns.

changed fundﬂmenbnlly from the B40B/C
that the values of resistors R212, R213
ged to alter the delay voltage and the
pplied to the llrst AF amplifier.
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(3)

- 0 -
s

Meanwhile the cathode of V205b is connected virtually
to point 'Y! (due to the low impedance presented by V205a),
whilst its anode is connected via R225 to a p01nt of

reletively low potential on &V220. The valve is therefore
non-conducting.

For the proper understanding of the noise-limiting action
of the circuit,. it should be realised that the potential
at point "Y' varies with the AF modulation. Point *'Z°
however, remains at & fairly steady d.c. potential, duc

to the long time-constant of R225 and C230.

& pulse of interference will have the effect therefore,
that instantancously, the potential 2t '4' will not change
but the potentials along the chain Av220, kK221, 222, will
increase their negative value.

When the voltage ot 'Y' falls below the voltage at '4',
V205a will cease to conduct.

Thus the voltage at V205a cathode, passed to the audio
circuits, is normally not limited, but sharp peaks of
interference will be clipned off.

IT, due to the self-capacity of V205a, some of the inter=-
ferlng nulse passes through the valve after it has bpecome
non-conductlng, it is shunted to earth via C230 and V205D,
whose cathode is now negative with respect to its anode
and is therefore conducting.

It will be seen that RV220 can vary the potential between
'Y' and 'Z4', and consequently the depth of modulation that

can be Passed without clioping. In this case it is a
_ax1mum of 80% with the slidcr of fV220 at the top, and
10% at the bottom where the points 'X', 'Y', and ':-' are

at the same potentiel.
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B40/A/B/C

(a)

(b)

(e¢)

(d)

The circuit functions as Hartley oscillator in the c.w.
positions of the SYSTEM sw

x
R/T position, and is cryst

Sl ’)ﬂ) is inoperative in the
vy NS .LJ.LVIJ\J.LQ,UJ-V\/ JEEp I 4 vl

ontrolled n the CAL position
In receivers Rhﬂ/ﬂ +he o AN 5 he

(O I B Y vii W

WIDE position of the BANDW

position the screen supply
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the SYSTEM switch in the CA

h.t. c11nﬁ1v from ancther sour
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1ncrease the screen current an
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functions on all positions of the BANDWIDTH sw1fch.

(7)

The main tuned circuit conolsts of L202 and C236 and

nnnnn + A 1 tean/o T~y A 1~

resonates 1 kc/s above the IF of )uu ke/s. The upefating
frequencies of the b.f.o. in the different SYSTEM switch
positions are as follows:=-
nhn /a q MANMITAT cAn 1 7o
DU/ i Lo NUAL SUU KC/S
2e LOwW Lgg
“ TITNIT A R4
Se nit 5041
b, TUNE 500
B40B/C 1. LOw 4go
2 HIGH 501 *
3. TUNE 500

For those positions where the frquency of the tuned circuit
equals the IF, a small inductance L204% is added in series
with the main circuit. The larger inductance L203 reduces
the resonant frequency still further to 1 ke/s below the

IF for the LOW working position of the SYSTEM switch.

The anode circuit of the b.f.o. oscillator valve V206 is
inductively coupled to the secondary winding of the last
IF transformer TR203; this is the sole function of the
anode of this valve, in the oscillatory circuit the screen
operates as the virtual anode. As there is only a small
degree of coupling petween the IF transformer windings,
the b.f.o. injection has negligible effect on the a.g.c.
voltage derived from the primary.

with the SYSTEM switch in the R/T position, the b.f.o.
valve cathodc is connected to chassis through 1232 via
Sw202n. As well as stopping the valve from oscillating,
this prevents the potential of the cathode from rising too
far above that of the chassis. This could happen if the
cathode was left unconnected, thereby causing arcing when
the switch was moved to another position, with resultant
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damage to the cathode of the valve.

~~
®
~—

In the CAL position the SYSTEM switch removes the short-
circuit from crystel XL201, and the circuit is crystal-
controlled. Although under these conditions the tuned
circuit has 2 natural frequency of 501 kc/s, the crystal
causes it to oscillate at its own frequency of 500 ke/s.
The additional screen voltage to provide the strong
oscillation required, is obtained through SW202h from
the h.t. linc, vhich comes through Pin 4 of PL204. as
well as the normal supply comlng from Pin 7. The h.t.
supply to the first AF valve is ODen~01rcu1ted to prevent
signals from the aerial coming into the receiver durlng
calibration; this also prevents the harmonics being
radlated and -breaking wireless silence. The calibration
signal, consisting of the fundamental 0.5 lic/s and its
associated harmonics, is passed from the coupling coil
L205, through SW202nm-k~j and the second 3F transformer
1R102 and so through the rcceiver. Harmonics are avail-
able up to the 60th (30 Me/s), the fundamental being
crmployed to beat with the signel from the IF stages at the
second detector.
10,
B%OD

(2) The circuit is modified to give two extra b.f.o.

n
positions for FSK WIDE operatlon to obtain an eudi
note of 255C c¢/s above (HIGH) or below (LOW e i

mediate frequency.

(b) This is achieved by an arrengement of pre-~set variable
capacitors7 selected by the SYSTEM cw1+nh‘ The first

P S L A~ vilto vl loltl 4L v eiie il

four positiocns of the SYSTEM switch give four different
b.f.0. pitch frequencies, the fifth is the TUNE nosition

Vel aUse 4 AN Uiiie

The fundamental Oper"tlon of the circuit remains unchanged.
The NARROW f.s.k. nositions give an =2udio beat freguency

Selie VLWIdD /A VD Qidl WY vOQ U 4l DY Ty

(1000 ¢/s) above and below the IF This was previously
obtained by the pitch coils L203 L20Y%. which are deleted

°
-
ULl L 11T Yaiil S SR VR OH S Cl.Ss R % BNV NN Al UL O UC LT Uo
T
i

4d
s
from this recciver K positions also provide
E "
.D
J.

=

L4
a 1000 ¢/s notc for the recepntion CJu Th

. LA VA ES P ) J.U\/\/J?/U_L\J.\..l e VW e &l.l.e ofl \\JJ.J-J-&
frequencies of the b.f.o. in the different SYSTEM switch
positions are as below:=-
1. I'SK WIDE -~ LOVW 497,45 ke/s
2. FSK JIDE - HIGH 502.55
3. FSK NARROW - LOWw 499.0 i
L, FSK NARROW - HIGH 501.0 it
5 TUNE 500.0 !
(c) The B/T and CAL circuits in this pattern are selected on
positions 6 and 7 of the SYSTEs switch.

modificati

(a) Valve V206 is the ne
on
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The calibrator crystals for the B4OB/C/D receivers are
specially processed, and though similar to the type 'A'

crystals fitted to the other patterns, are not inter-

changeable with them. For identification, crystals for
B40B/C/D are marked ‘Pattern 67864 Crystal 500 kc/s".
FIRST AF AMPLIFIER
The valve V301 is z variable mu pentode, with a.g.c.
voltage tapped from the a.g.c. load network applied to
its grid. The sudio signal comes from the main AF GAIN
control V224,  BHO/L receivers have the anode circuit of
the valve arranged to function with two alternative loads
switched by the BANDWIDTH switch SW20ld in the IF Unit,
through PL204 and SK301. In the WIDE and NARROw position
of this switch, the anode load is 1r302. In the NOTE
FPILTER position it becomes a tuned circuit consisting of
L301 and C302. This circuit resonates at 1000 c¢/s and
only signals of about this frequency develop appreciable
voltages across the load, to be passed to the output vclve.
The pass-band of this circuit is about 200 c/s.
The above facility is not includ 'd in the B40B/C/D receiver
as the third position of the BANDWIDTH switch brings into
circuit the crystal band-pass filter associated with the
IF circuits, instead of the note filter. This last-
nentioned component is deleted from these recelvers, so
that the anode load of V301l consists only of the load
resistor R302.
- L ) AT~ s - . [ S AN IE ST SO SR SERNYL L. ¢ J PIY o¢
In the B40D tThe valve 1s Teplaceld DYy Tide latel Lype LVvT)Te
Minor changes have becn made in component values to
maintain the electrical characteristics of the stage.

AT e T ~ s

 IRCUITS

— N

Qutput Stage

The receiver has a single valve output stagc employing a
power pentode valve V302. This delivers a maximum audio
frequency nower of 2.5 watts to the output lines. T
full output power is normally used to feed an\exterpal
loudspeaker. Operating the DUitY LO4D switch SW204% to
the ON position, connccts a 620 ohms resistor aeross Fhlf
output and disconnects the loudspcaker line. The output
transformer TR301 has a resistor R313 connected across its
primary to reduce peak voltage, this nrevents flash-over
should the remote loudspenker become inadvertently
disconnected. In BYOD the valve is replaced by a new
type CV2136. This has resulted in minor changes to the
cathode circuit components.
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Output Lines

The three audio outputs are fed frow the spcondaries of

tranafoarmar TR2ANT +hrAannoch annlra g S oy
vialiol Oricl Lajviy LArougn socket d,.u.u. p.LbLg cornnectors

from the AF and Power Unit, to the out ut plug in the

T‘E‘ TTrs + f'mnn P TP N [, /nT oY) NT AN AT
UIll Lo e Guvpul pPaug \rucuy in D"ru, PL202 in D‘+ D)
is a Mark 4 sealed type and provides a six=-way outlet at

+hAa mmAanmr ~AF FlaA TH 1/\
Lilc loadl U4l Lilc 1Y Jll J.

M ~ -&LMA;\ mradanmad Al A a T e s

1441T LAY CL LDUuvputr Ulldllleldls 1 LS o
- E aymdd T manrd erom oo I o 1ine P P

=ii= Lo=e Wall lOudaSpcaker lirie, 1NcCOr porablnb a sSwlitcn
sw20hk (DUmsY LOAD).  When this switch is placed in
[ SR AT s ~nnm 71 TGO N -
LI1E LAavellidl 1w VI’ pUS.Lb.LUI.L, _L €, Lfle SWlLCn
togsle towards the lront of the recelver, a compen-
sating resistor R23% is connected to earth scross
the output. (Pins & and B).

=B~ An output derived from a separate winding of the
transformer, normally employed to nrovide up to
35 mv into a ship's control system. (Pins C and D).

~C- The subsidiary headphone and monitor loudspeaker
line extension, with a nominal power rating of
1% mw.  RV309 gives further nudio gain control
wnen the a2.g.c. 1s operative. This control is
art of the two-gang GAIN control 1V305/309.
Thc operation of RV309 is determinec¢ by the SYSTEM
switch (SW202g) in B4O/A receivers, and by the z.g.c.

switeh (SW206d4) in the later patterns. (Pins E
and F).

All these outputs have a nominal impedance of 600 ohms,
so that it is nccessary for the externsl reproducers to be
matched to this imo>edance. The output level for all lines
is governed by the setting of the AF GAIN control AV22h,

GAIN CIRCUITS

The receiver can be Operatcd with a.g.c. ON or OFF depend-
ing upon the setting of the control switches. 'Manuﬁl“
control of AF gain is provided at 2ll times, but the JiF
gain.is either manually or automatlﬂﬁlly controlled.
The means by whlch the a.g.c. is switched, differs between
the BY40/4 reccivers and the later nutterns. On the former,
8.g.C. is provided on positions 2 to 6 of the SYSTEM switch
and is disconnected in position 1, where RI galn is manually
controlled. In B4OB/C/D recelvers9 A.g.C. 1s controlled
simply by the a.g.c. ON/OFF switch, manual control being

provided in the OFF position.
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i 6¢c open and RV305 becomes the operative
omponent of the G&LIN control, varying the cathode voltage
of the RF and IF valves concerned, to give the desired
gain edjustment. The a.g.c. lines to these valves and
the first AF valve are short-circuited to earth at
SW202a/206a and SW202d/206b respectively.
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o
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RECTIFIER 4ND STABILISING CIRCUITS

1

BEB(A[B(C

(a) The double-diode valve V303, functions as a full-wave
rectifier. The smoothing circuit comprises two chokes,
L302 in the positive h.t. line, and L303 (L304%, B40B/C/D)
in the negative h.t, return linc, with smoothing capacitor
c305, €307 (c315, B40B/C/D), and C308 (C31k, B4OB/C/D).

(b) V304 is a neon stabiliser for the supply voltage to the
local oscillator valve V104, The stabiliser priining
electrode is supplied from the main h.t. line through R310
To provide effective de-coupling, the stabiliser valve is
earthed at the RF Unit. Resistor R312 reduces the voltag
to the first RF valve, which is a separate supply.

BL4OD

(¢) This receiver incorporates an additional rcctifier valve,
the two anodes of each valve being strapped togetheyAgnd
the whole arrangement used to form a full-wave rectitler
circuit, with a valve at each end of the mains trans-
former h.t. winding. The valves enployed are the prelerr
type CV493 (V303 and V3CO4).  In this pattern the
stabilising valve is V305, which is a replacement type
Cv1832. As there is no priming electrode in this new
valve, R310 is not included in this pattern. With the
exception of thc modifications mentioned above, the
circuits are sinilar to the other pettern receivers.



7201/2/3

Tron)

vV 2US

V205

rans

vV £ZUO

Circuit
Reference

V101
V102
V103
V104
V201/2/3
Vo0
V205
V301
V302
V303
v30k
V305

In most cascs,
manufacturer, and when replacements were neccssary

VALVE TYPES
Stage CV No. Equivalent
First RF cv3azy EF52
Second AT Cv303 EF22
Mixer CV302 ECH22
Oscillato Ccv32y EF52
1st, 2nd, 3rd IF¥ CV303 EF22
Det. and AGC CvV1ko EB91, 64AL5, CVL025
Noise Limiter CV140 EB91, 6AL5, CVh025
BFO CV303 EF22
AT Amp CV303 EF22
Output CV30oh BL22, 7CH
or CV2136 6BW6, 6061
Rectifier c7346 EZ22
or CV1790 A
Stabiliser cva8y 150B3
“Preferred" 'Reliable”’
Stage CV lio. Equiv. CV No. kquiv.
1st RF Cv138 EF91 Cvhollt 6064
2nd RF CVL45Y EF93 CV4009 5749
Mixer Cv2128  ECH81
Osc. Cv138 EF91 cvholk 6064
IF Amps. Cv13l EF92 cvkols  M8161
Det/AGC CV1kO0 6AL5 cvho07 5726
N.L. CV140 6AL5 CVk007 5726
AT Amp. Cvhsh EF93 CV4009 5749
Qutput Cv2136  6BW6 cviol3 6061
Rectifier  CVLS3 6X4 CVk005 6063
H CVL493 X CV4005 6063
Stabiliser Cvi832 0A2

types were used if nvailable.

"Preferred” valves were fitted by the

YReliable
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DISMANTLING THE RECEIVER

Io Remove Receiver from its case:

1. Remove all external connections.

2. Undo the two milled headed screws at top corners of front
panel.

3. Tip receiver forward onto its panel handles.

L, Lift case off.

5. Restore receiver to upright position.

To Remove AF and Power Units

1. Remove the GAIN knob at bottom right of panel.

2o Remove V301.

3. Unplug two plugs, PL204/5 (PL203/4, B4OD), and tuck up
beside shaft of SYSTEM switch, taking care that nothing

protrudes to foul the choke on the AF/Power chassis as it
slides back.

4. Undo two large captive screws at bottom rear and slide
AF/Power chassis free.

To Remove IF Unit:

1. Remove the BANDWIDTH, SYSTEM, AF GAIN and LIMITER knobs.

2. ¥ithdraw two plugs from AF/Power Unit and two plugs from
RF Unit.

3. Undo two captive screws at rear and slide IF chassis free.

RF Unit

All components on this unit can be reached without dismantlin
it from the receiver framework. The screws holding the
mechanism in position arc situated on the underside of the
framework.

To Replape Dial Lamps:

1. Open hinged flap at top of dial.

24 Undo two screws and ‘ease multiple dial lamp assembly up-
wards from inside dial drum.
(Note - when replacing, make sure that wiring harness does
not foul inside of dial drum)

To Replace Logging-scale Lamp:

1. Remove AF/Power Unit as above.
2e Undo one screw securing lampholder arm.
(Note - when replacing, ensure that arm is secure

_ ly fastene
and is not fouling either the dial drum or the logging scal



OPERATING INSTRUCTI

Initial Settineg-Up

1.

(1) Ensure that the output line is connected, if not,
switch in the Dummy Load, i.e. switch toggle towards
the front of the receiver.

(2) Place the Mains Switch in the "ON" position. Until
it has warmed up, there will be a tendency for the
receiver to drlft slightly oif tune.

(3) Limiter switch to "OFF",

(ﬁ) Bandwidth switch to "NARROW" or 3 kec/s'.

(5) Crystal switch to TOFEY,

J/ YWiyouvdadl oWwlouldl

(6) Loudspeaker switch to "OTFY, Use 'phones.

(7)Y Cuvatam awritnh +~ ”TTTT\T—"IY

N/ / My oL Till DW.LU\/J.L v PRV N

(8) Anti-Cross-Mod. control fully clockwise.

(9) AGC switch (where fitted) to "ON'.

To tune-in a reguired signal.

2{a)If the station has been "logged" and the precise setting
on the logglng scale is lnown, set the band switch to the
appropriate waveband and adjust the tuning control to the

required logging scale position, search to and.frc across
this setting until the required station is heard. Tune
very carefully to the "dead space' of the signal, then set
the System Switch to the "HIGH" or "LOwW" p051t10n for the
receptlon of c.w. 51gnals, or to the "R/T" p051t10n for

oy

the I'GC@p'ClOIl of “Voice'" signals.

See paragraph 3(g) for the full use of the System Switch.

(b) If no logging scale setting for the required station is

available, set the Wave-band Switch and Tuning control to
the approximate tuning position. Then proceed as follows+

Set the bystem' s#itch to "CALY.

(1)

(2) Tune to the zero beat of the calibration mark (black
spot) nearest to the required frequency.

(3) Shift the tuning drum cursor, by means of the cursor

adjustment, until the arrow in the centre lines up

 with the dead space.

(4) Set the System Switch to "TUNE", and adjust the tuning
control to the required frequency, search and adjust
as in 2(a).

(5) Record the logging scale reading.

(d) Adjust gain controls as follows:-

(1) AF Gain to give a suitable level in the Remote Recept-
ion positions.

(2) Galn Control to give adequate level in operator's
'phones.



To receive signals from a station

3. The satisfactory receptlon of signals, whether Morse or

Voice, whether or not in the presence of interference,
jamming or fading, requires an understanding of the. function
of the various controls provided. A detailed explanation of
the use of each control provided for this purpose, and its
effect upon the incoming signal is given below:-

Crystal Switch

(a) This switches in or out of ctrcudt, a crystal whose
function is to maintain the recelver accurately at a
frequency determined by the crystal frequency. A pilot
light shows behind a slot in the door of this compartment
when the crystal switch is in the "ON" position.

Oscillator Trimming Control (B40D only) #

(b) This is a fine tuning control for the local oscillator,
enabling small adjustments to be made on either side of
the normal setting. The scale has ten divisions marked
5 -0 - 5, viewed through a window in the panel. This
control is used for making fine tuning adjustments,

partlcularly when receiving automatic telegraphy trans-
missions.

Anti-Cross-Modulation Control

(c) This control is normally in the ''fully clockwise"

position, and is used when cross-modulation interference
is encountered. This form of interference is rare, and

may be recognised by the manner in which the interfering
signal "rides" on the wanted signal. It ceases when the

wanted signal ceases, e.g. between morse symbols, and
cannot be removed 'hv tuning re-adjustments. Tt can be

wiilllls Mo LT LAL o

minimised, and p0551bly ellmlnated by rotating the Anti-
CrQSS_MQdu'Iafwnn Control to the nrnnf where the inter-

LAVAL il 2 M siau WLiTL a1l LA TA

ference is least.

Limiter Switch (SW203) and Limiter Control (RV220)

(d) Under conditions of severe interference, pulse or other-
wise, the Limiter Switch (8W203) should be switched “ON',

wile Al L4
The amount of limitation imposed on the interference is
Tfaoected By the TLimiter Control (RV2 20)., When the
U.L..LU\, vou MY \JJ..LU JJJ.J.HJ..UUJ. A AL S RV S5 VN 0 .LI.V LL LJ. ULLU
control is fully clockwise, limiting actlon is minimum.
4+ 1 anntral +11 el antsornlAaplmrsdan +ha ammT1it+nde
AD tne control .LD VULIITU dilLviLl=UlULAWLOT che aluplr s ovuuc

of the interfering signals is reduced. The optimum

- i +Fhhda Aanntann’l + - Aaneo
pUbLb.LU.U. 4L LillLdD LViliva vd J.D LVIIT PULLIU JWIITL ©  1iivTid Tl Clive

cannot be reduced any further without undue distortion
onn’l
&

~Af +1 omnecarh AT Ana din +hoe pace of mAarce i alea)
01 Tae speecil OF \835 1N Trie casec CI Morse S1ghnass)

reducing the wanted signal also.

'

o maint whores intarnfar

-
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A.G.C. Switch (SW206) B40B/C/D

(e) This switch will normally be set to "ON", so that the
a.g.c. cicuit is operative.  Only when a very weak
signal is being received should it be necessary‘to
switch off a.g.c. When switched "ON', the a.g.c..
systen levels out variations of signal strength due - to
fading, or variations of signal strength among ships
operating -on the same frequency. In the case of
receivers B4O/A, a.g.c. is switched "ON" or "OFF"
according to the position .of the System Switch (SW202).

Bandwidth Switch (SW201)

(f) B4O/A

(i) This is a three position switch giving two positions
of IF selectivity, 8 ke/s and 3 kc/s. In the third
position, the bandwidth remains at 3 ke/s, but an
additional Note Filter with an effective audio band-
width of approximately 200 c¢/s at 1 kc/s, is brought
into circuit in the AF unit. In the WIDE position,
the b.f.o. circuit is inoperative.

r switech to that already described for the
o patterns, is used to provide bandwidth
ons of 8 ke/s, 3 ke/s, and 1 ke/s. The third
on is a1 kec/s Crystal Filter circuit which
es the Note Filter of the earlier patterns.
f.o0. functions in all three positions.

System Switch (SW202)

(g) This switch permits selection of the following positions:-
CAL

(i) This is used when tuning-in a station which has not
previously been logged. It permits the scale to be
set accurately to the frequency in use. The receiver
is tuned to the dead-space of the calibration signal
nearest to the required signal frequency, and the
cursor is rotated to the black spot denoting the
calibration point in guestion.

2/T (Voice)

(11) This position is used when receiving Voice signals.
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TUNE

(1ii) When tuning-in a station, this position is used. The

tuning control should be adjusted to the dead-space of

the required station. Subsequently the System Switch
should be set to R/T for "Voice" signals, or to HIGH or

LOW for morse signals.

HIGH or LOW

(iv) When receiving morse, if interference from a station
1 PG PO |

working on an adjacent channel is experienced, the

switch should be set either to HIGH or LOW, according

+ A a A 3 41

~o

to which position affords the greates freedom from
interference. This is most effective on the 1 ke/s

v) The a.g.c. circuit is inoperative in this position.
It should be used only when very strong interfering
signals are experienced. Under these circumstances,
if the a.g.c. circuits are in use, they will tend to
produce such large a.g.c. voltages that reception is
blocked.

It must be remembered however, that in the MANUAL
position, the b.f.o. is at 500 ke¢/s and will produce
'dead-space" tuning conditions if the wanted signal is
tuned in accurately. The receiver must therefore be
detuned slightly to ensure an audible note from the
wanted signal.

F.S.K. Facilities (B40D only)

(vi) Two additional positions are provided on the System
Switch for Frequency Shift Keying (FSK) reception. 7
These are marked ''FSK WIDE -HIGH-" and "FSK WIDE -LOW-*
and are used for the reception of signals with a =
frequency shift of 200 - 1000 c¢/s. The HIGH and LOW
c.w. positions remain the same (1000 c¢/s above and below
the IF) and are also used for the FSK NARROW shift
(0 - 200 c¢/s), so that the System Switch in this pattern
has the following settings:-

Switch Position System
1 FSK WIDE LOW
2 TSK WIDE HIGH
FSK NARROW LOW ) ¢.u.
E FSK NARIOW HIGH)
5 TUNE
6 R/T
7 CAL



a give the required volume
on the remote loudspeakers and ‘phones connected to the
control system. The degree of automatic control afforded
by the a.g.c. system should ensure that variations in
strength of incoming signals will not often require a
change in the setting of the AF Gain Control.

Gain Control (RV305/309)

(j) (i) When the a.g.c. system is in use, this control affects
only the loudness of the signal heard in the built-in

loudspeaker or receiver telephones. It does not affect
the level in the control system.

(ii) When the a.g.c. is inoperative,

i.e. in MANUAL or
A.G.C. 'O¥¥', the overall signal level, both local
and remote, is varied by this control.

The function of tne other controls is as follows: -
Bandswitch

(a) This is the turret switch which selects the appropriat
coils for ecach waveband, at tihc same time illuminating .
the relevant dial scale.

Tuning Asseinbly

(b) Tuning facilities are situated in the centre of th
receiver and consist of ‘the tuning drum, its ass
cursor adjustment and dial locking device, loggi: ;
and flywheel tuning drive; the knob being at the lower
centre of the instrument. Tuning is by means of four
ganged capacitors, one in each of the two RF amplifiers,
the mixer, and local oscillator circuits. The drive
operates the tuning drum through a 20 : 1 reduction gear
box, a 3 : 1 reduction 1s made in the transmission to the
ganged capacitors through a chain drive. Recelvers
BY+0B/C/D employ a modified drive incorporating a further

ar box between the ganged capacitors and the chain

ive. A stopping device at each end of the drive

1 prevents damage to the ganged capacitors.

(¢) The five scales - one for each band - are positioned
on the drum at a slight angle to the horizontal. As the
drum rotates, the cursor rises or falls (depending on the
direction of rotation) allowing two revolutions of the
drum between the stops at the ends. Calibration points
are indicated by a + sign.
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Cursor Shift Control

(d) This is a knurled wheel behind the curved hinged cover
at the top of the central part of the front panel. It is
use@ toc enable the cursor to be aligned with the calibration
marks on the tuning scales.

Dial Lock

(e) Situated at the right hand side of the tuning knob, this
lever controls a device for holding the tuning assembly
in a particular setting. Loading springs prevent excessive
pressure being placed on the locking mechanism. A thumb
set screw at the side of the lever prevents it dropping
under severe vibration.

Monitor Loudspeaker and Switch

(£f) This is used for local loudsveaker reception. It is
switched "On" or "Off" by means of the lcudspeaker switch
and can be used in circuit whether or not the external
lines are connected. The audio output is relatively small,
and care must be taken not to overload it by using
excessively high settings of the gain control.

Telephone Jacks JK301/2

(g) Headphones pattern Wé621, impedance 600 ohms, should b
inserted into these jacks. Either two or three contact

jack plugs may be used.

Earthing Terminal

(h) This terminal is s
(as seen by the ope

'phone jacks.

bottom right-hand side
receiver, below the

VT 9 Lo ViiT

Dummy Load Switch SW 204

(3) It is essential that this switch is in the ON position,
i.e. with the lever towards the front of the receiver
when the 600 ochms output line is not in use. The switch
then connects a dumnmy load resistor of 620 chms across
this line. The switch is placed in the OFF position when
a remote loudspeaker is connected in the line.

Scale Lamps Brilliance Control RV125 BMO/A/B/C  RV_102 B4OD

(k) Part of this control is in series with the scale lamp
selected by the bandswitch and adjusts the brightness
N +ha analaea Tamna
i VilT VA LT .LG.ILL&JD.

NOTE: Controls described in (j) and (k) above, are at the

back of the IF and RF units.



External Connections

5.

Power Supply

(a) The power supply is fed to the receiver via a Mk.4 plug
and socket on the front panel
The remainder of the external connections are made to
the plugs and sockets on the bracket at the rear of the
RF and IF units.

Acrial Input Filug PL101

(b) This is a four pin Mark 4% plug, situated at the rear
of the RF unit. Pins B and C are used for the low
1mped0nce aerisl inputs. A nlgn impedance aerial
1may be connected to pin D in FL0/A/ B rOCprOPS onlys
there is no high impedance aerial input provided in
B40OC/D receivers. Pin A is earthed.

RIS Socket SK102 (SX101, B40D)

(¢) This is a coaxial type socket (rear of the RF Unit).
Outputs from RIS outfits can be an mlied to the recelver,
through this »lug.

REC Socket - SX202

(4) This is @ coaxial type socket, situated at the recar of
the IF unit. This IF output éan be used for Outfit REC,

REB Socket - SK203

(e)

Audio Output Plug -

This is a coaxial type socket, situated at the rear
of the IF unit. This socket is the one nearest'to the
RF unit, end provides d.c. for usc with Outfit REB.

B4OD)

(f£)

PL203 (PL202,

is a Mark 4 six pole sealed type plug, providing
output chennels as follows:s -

.tts into a 600 ohms
»11y connected TO & T

A and B deliver 2.5 wa
. This output 1s norue
speaker.

]
e}
ck

nd D deliver 35 mW into a 600 ohms 1ine
separate winding on the transformer

s C
s L
e

L and I give an output of 14 wd into a 600 chms
They arc an extension of the hcadphone and

onitor loudspeaker circuits.

(iv) Pins & #nd F are carthed.
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Additional Hints on Operating

Decspite the official recommendation, it is not good
practice to use AGC in most cases. For general searching on
any mode,the AGC should be OFF, one should set the AF Gain at
a convenient level and 'ride' the RF Gain (RV305) while tuning

SSB Reception

In general the technique is to have AGS 'OFF', with
the AF Gain at maximum and the RF Gain as low as possible in
order to avoid overmodulation distortion which can make it
impossible to resolve signals. On upper sideband the point
of clarity will be found on the low side of the signal and vice
versa.

B40O/A As the AGC and BFO are linked with the Bandwidth and
Systcm switches in these models it is not possible to
sct for optimum efficiency. However, satisfactory
results are obtainable.
Bandwidth must be 'NARROW' to have the BFO on and without
the audio note filter.
System switch to 'MANUAL' to disable the AGC.

B4OB/C Bandwidth as desired.
System switch to 'HIGH' for upper sideband on 1%, 21
and 28 MHz, and to 'LOW' for lower sideband on 1.8, 3.5
and 7 Miz.

B40OD Bandwidth as desired.
System switch to'CW (FSK NARROV) HIGH' for 1

band, and to 'CW (FSK NARROW) LOW' for lower
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On @ll models, if for some reason it is desired to have

the AGC 'ON' for SSB reception, it may be found helpful to reduce
the strength of incoming signals by turning down the Anti-Cross-
Modulation control.
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