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Change No. 5 B.R.1617
January, 1966
Rece ver A.P. ) Girouit Bef. Description A.P. No. | NSN
SWITCHES
57140/A SW201 Switch 3 Position, Bandwidth
4 Items
(i) Wafer 65631
(ii) Wafer 65632
(%ii Wafer 25233
iv) Mechanism 5639
57140B/C SW201 Switch 3 Position, Bandwidth
5 Items
(i) Wafer 65631
(ii) Wafer - 65632
(iii) Wafer 65633
(iv) Wafer 5930-A.P.
206820
(v) Mechanism 5930-A.P.
206828
57140D SW201 - Switch 3 Position, Bandwidth
5 Items
(ig Wafer 65631
(ii) Wafer 65632
(1ii) Wafer 5930-A.P.
206820
(iv) Wafer 5930-A.P.
206821
(v) Mechanism 5930-A.P.
206828
57140/A SW202 Switch 6 Position, System
4 Items :
(i) Wafer 65634
(ii) Wafer 65635
(%iig Wafer 65636
iv) Mechanism 65640
57140B/C SW202 Switcz gtPosition, System
ems
(ig Wafer 65634
(ii) Wafer 65635
(iii) Wafer 65636
(iv) Mechaniem 5930-A.P.
206829
57140D Sw202 Switch 7 Position, System
5 Items
(i) Wafer 5930-A.P.
206824
(ii) Wafer 5930-A.P.
206825
(iii) Wafer 5930-4A.P.
206822
(iv) Wafer 5930-A.P.
206823
(v) Mechanism 5930-A.P.

206830







Previous Change No., 5 - R.N.B.A.S. P.588/65 R.N.B.A.S. P.53/67

Bu.R.1617 - HANDBOOK FOR A.P.57140 SERIES
RECEIVER B.4O - CHANGE NO, 6

(DeG.W.(N) - February, 1967)

Removal and Insertion Changes

Part 2, Chapter 8, Paragraph 18 (On reverse of Figure 5).

Remove and destroy leaf comprising Figure 5 and paragraph 18 and
insert new leaf attached.

Manuscript Changes

Part 2, Chapter 6, Paragraph 3. In first line, after "trimming tool" insert
"(A.P.71479 Trimming Tool)".

Part 3, Figure 10. Locate "R114" and "R120" and amend values to read "L7 k".
Part 3, Components List for 57140D I.F. Unit (following Figure 16).
Amend A.P. number of R201 and R205 to read "022-3039".

Record the insertion of this Change on the Change Record Leaf at the
beginning of B.R.1617.
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Admiralty, S.We1 .
MAY, 1956

R.E. 38,/56

B.R. 1617 "Handbook for A.P.57140 Series Receiver BLO" having been
approved by My Lords Commissioners of the Admiralty is hereby praomulgated.

B.R. 1617 and Addendum "Handbook for Receiver B4O, 1946" is hereby

superseded and copies should be disposed of in accordance with instructions
in B.R.1.

By Command of Their Lordships.

Gl
To: /
Flag Officers and

Commanding Officers
of H.M. Ships and
Vessels concerned.
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1850=

OUTFITS CDW, CAQ

BJRe333(1)

RECEIVER OUTFITS CDW,

SUMMARY OF DATA
PURPOSE

/

CAQ COW
CAQ

Receiver BLO is the main unft in Receiver Outfits CDW and CAQ fitted in H.M. Ships and R.N, Shore Wirelsss
Stations respectively. Five versioas of the receiver are in service = Patterns 57140/4A/B/C and D.

TYPE OF RECEPTION

C.H. and A, Voice
Pattern 57140D s sultable for tie reception of F.S.K.

FREQUENCY RANGE

Five rangas, giving continuous coverage from 550 ke/s to 30 Me/se

PHYSICAL DATA

(Including resllient meunts and tray) Helght Widch

Intermediate frequency = 500 ke/s.

Depth Welgnt

1o 1540

BRIEF TECHNICAL DESCRIPTION

The recefver {s divided Inte three separcte units as follows:=

ReF. Unit 1All patterns)

160 114 b

Stage 1 R.F. Amplifier, Incorporating anti-cross=modulation control and harmonic frequency feed from the

BeFe.0. for calibration purposes.
Stage 2 R.F. Amplifier, A.G.C. V0oltage applied.

Stage 3 Mixer, employlng a separate osclllator which can be crystal controlled. Fine adjustment of

oscillator iz provided in Pattern 57140D.

Note: Patterns 57140C/D has th2 input circuit modified for Common Aerial Workingz.

1.F. Unit (Patterns 57140/4) Patterns 5714B/C/D

Stage L, I1.F. Amplifier, I.F. Anpiifier
AeToCe Volusge appliad. A.C.Cs VOitaze applied.

Stage 5 I.F. Amplifier, I.F. Amplifier, with Crystal band-pass filter (1 kc/s)
AeCoCe Voliage applied. 4.GeCo VvOltage appliad.

Stage & 1.F. amplifier, sezond detector, I.F. Amplifier, second detector, noise limiter and
noise limiter and B,F.0. D.F.0. In D Pattern,B.F.0. is modified to give

additional "high® and "low® positions for F.S.K. worklr
on ®*wide® position,

Note: The B.F.0. is crystal controlled for calibrating.

AP 57140B/C



A three position band-width switch allows for I.F. pass bands of 8 kc/s (wide) and 3 ke/s (narrow) in all
patternse. The third position of this switch incorporates an audio note filter (band-pass 200 c/s, centra
frequency 1000 c/s) in Patterns 57140/A; the 1 kc/s crystal band-pass filter is substituted in Patterns

5714@B/C/D.

A.F. and Power Unit

Stage 7 A4JF. Amplifier

Stage € Output.

Sensitivity:-

Selectivity:=

Image Rejection:-

A.G.C. Performance:=
Noise Limiter:-

Maxe Power Output:=

Power Supply:-
Power Consumption:=

Voice L av for a 20 & signal and noise to noise ratio.

Cee 2V for a 20 BB signal and noise to noise ratio.

Wide Band + b4 ke/s for € @B.

Narrow Band & 15 ke/s for 6 &B.

Crystal Filter & 045 kc/s for 6 & = Patterns 571L0B/C/D only.

@ 23 Mc/s:- better than 4O &B.
@ 1,05 Mc/s:~ better than 95 dB.

For 80 & change in input voltage, output change is less than 3,3 dB.
Effective between modula.ion depths of 10% and 603.
Loudspeaker = 2.5 Watts.

Ship's control system = 35 mi.
Telephone = 14 rid.

115/230V  LO/60 c/s AJCe
80 Watts.

Facilities are avallable for connecting both low impedance (80 ohms} and high Impedance aerials to
" Patterns S57140/A/B and low impedance aerials to Patterns 57140C/D. The aerial system normally camprises standard

wire or whip aerials.

Pattern 571400 contains leter type valves replacing the obsolescent types f tted in the earlier patterns.

B.R.1617,

B+6L49 (Ship) Be705 (Share .
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1. Receiver B4O, covered in this Handbook, is available in several different
: forms (Admiralty Pattern No. 57140 Series), differing  appreciably in
technical detail. The book also covers Receivers 62B Patterns 67757 and 677574
which are basically the seme as BAO but are primarily for S.R.E. use.

2. The bulk of the book therefore, covers the receiver in general terms, where
possible, TWhere this is not possible, individual descriptions of features
in the different types are given,

3. Related diagrams, drawings and illustrations are placed adjacent to the text
to yvhich they refer, Cross reference to other portions of the book is made
by quoting the chapter and paragraph thust-

2.5 or 5.8 (a)(iii)..

Yo In the Chapters dealing with Alignment Procedures and Performance Testing,

different techniques have been laid down for use according to the complexity
of the Test Equipment available, In general, only the simplest procedures are
visualised as being undertaken in seagoing ships. Nevertheless, these should
suffice to maintain the equipment at a very high standard of performance. The
subject is fully covered in the introduction to the Chapters devoted to Alignment
and Performance Measurement. : ’ ' '

5e The circuit diagrems for the BLOD receivers, have, in many cases, different

circuit references to those shown in the equivalent diagrams for the other
patterns, especially with regard to the R.F. Unit. Therefore descriptions of the
BLOD should be read only with reference to the circuit diagram concerned, for that
pattexrn, , :

6e The five patterns of the BLO receivers are generally identified thiroughout
. the Handbook as BLO, B4OA, BLOB, B4LOC and B4OD, but for all other purposes
it must be remembercd that every receiver in the range is a BLO and that its type
is indicated by the suffix to its pattern number.

Te Receivers BLO, BLOA and BL4LOB are considered to be completely intemhangegble,

and any one of these may be replaced by a BLOC or BLOD. For common aerial
working, BLOC or BLOD is necessary; only BLOD provides facilities for f.s.ke.
reception.
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PART 1

OPERATION AND TECHNICAL DESCRIPTION
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CHAPTER 1

——— ==

OPERATING INSTRUCTIONS
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Initial Setting=Up ~ Figs. 1, 2 and 3

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

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

(3) Limiter switch to "OFF".

(4) Bandwidth switch to "NARROW" or "3 kc/s".

(5) Crystal switch to "OFF".

(6) Loudspeaker switch to "OFF". Use 'phones.

(7) System switch to "TUNE".

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

(9) A.G.C. switch (where fitted) to "QN".

To tune-in a required signal

2.(a) If the station has been "logged" and the precise setting on the
logging scale is known, set the Band switch to the appropriate
wavetand and adjust the tuning control to the required logging scale
position, search to and fro 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 "LOW" position, for
the reception of c.w. signals, or to the "R/T" position for the
reception of "Voice" signals.

NOTE: The HIGH and LOW positions of the System Switch are provided to clear
"Adjacent Channel" interference when receiving c.w. signalse The
position selected should be the one which gives greatest freedom frcm
this type of interference.

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 System Switch to "CAL.".

(2) Tune to the zero beat of the calibration mark (black spot) nearest
to the required frequency.
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(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 to and fro over this setting until
the station is heard., Tune very carefully to the "dead space" of
the signal then set the System Switch to the "HIGH" or "LOW" position
for the reception of c.w. signals, or to the R/T position for the
reception of "Voice" signals.

(5) Record the logging scale reading.

(e) As the operation of Receiver BLOD for f.s.k. reception involves
indications on f.s.ke terminal equipment, it is not included in this
handbook. Information is given in A.S.R.E. Note 3/55 = Introduction
of Radio Teletype (R.A.T.T.) in H.M. Ships.

(@) Adjust gain controls as follows:=
(1) AF Gain to give a suitable level in the Remote Reception positions.

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

To receive signals from a station

3 The satisfactory reception of signals, whether lMorse 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 circuit, a crystal whose function is to
maintain the receiver accurately at a frequency determined by the
crystal frequency. The crystal itself is housed in the Crystal
Compartment. 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 (B4OD 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, particularly
when receiving automatic telegraphy transmissions.

Anti=Cross=Modulation Control

(¢) 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 ceuases when the
wanted signal ceases, e.ge between morse symbols, and camnot be removed
by tuning re~adjustments. It can be minimised, and possibly eliminated,
by rotating the Anti=-Cross-llodulation Control to the point where the
interference is least.
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Limiter Switch (SW203) and Limiter Control (RV220)

(d) Under conditions of severe interference, pulse or otherwise, the Limiter
Switch (SW203) should be switched "ON". The amount of limitation
imposed on the interference is. effected by the Limiter Control (RV220).
When the control is fully clockwise, limiting action is minimume As the
control is turned anti=-clockwise, the amplitude of the interfering
signals are reduced. The optimum position for this control is the point
where interference cannot be reduced any further without undue
distortion of the speech or (as in the case of morse signals) reducing
the wanted signal also.

A.G.C. Switch (SW206) BLOB/C/D

(e) This switch will normally be set to "ON", so that the a.g.c., circuit 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. system
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 BLO/A, a.g.c. is switched "ON" or "OFF" according to
the position of the System Switch (SW202).

Bandwidth Switch (SW201)
(f) BLO/A

(i) This is a three position switch giving two positions of IF
selectivity 8 ko/s and 3 ko/s. In the third position, the bandwidth
remains at 3 kc/s, but an additional Note Filter with an effective
audio bandwidth of approximately 2C0 ¢/s at 1 kc/s, is brought into
circuit in the AF Unit. 1In the WIDE position, the b.f.0. circuit
is inoperative.

BLOB/G/D

(ii) A similar switch to that already described for the previous two
patterns, is used to provide bandwidth positions of 8 kc¢/s, 3 k¢/s
and 1 kc/s. The third position is a 1 ko/s Crystal Filter circuit
which replaces the Note Filter of the earlier patterms. The b.f. 0.
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 uses The receiver is tuned to the dead=space of the calibration
signal nearest to the required signal frequency, and the curser is
rotated to the black spot denoting the calibration point in question.

R/T (Voice)

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

(iii)

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 HIG or LOVW for morse signals.

HIGH or LOW

(iv)

When receiving morse, if interference from a station working on an
adjacent channel is experienced, the switch should be set either to
HIGH or IOW, according to which position affords the greatest
freedom from interference. This is most effective on the 1 kc/ s
position.

MANUAL (B4O/A only)

(v)

The a.gecs 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
bef.0. 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 (BLOD only)

(vi)

Two additional positions are provided on the System Switch for
Frequency Shift Keying (FSK) reception. 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 ¢/s. The HIGH
and LOW c.w. positions remain the same (1000 ¢/s above and below
the IF) and are also used for the FSK NARROW shift (0 - 200 o/s),

so that the System Switch in this pattern has the following
settings:=

Switch Position System
1 FSK WIDE Low
2 FSK WIDE HIGH
3 FSK NARROW Low 3 CoW
N FSK NARROW HIGH) °°
5 TUNE
6 RT
7 CAL
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AF Gain Control (RV22.4)

(h) This control is normally set to 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.ce 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)

(3) (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 4.G.C. 'OFF!,
the overall signal level, both local and remote, is varied by this
control,

L. The function of the other controls is as follows: -
Bandswitch

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

Tuning Assembly

(b) Tuning facilities are situated in the centre of the receiver and consist
of the tuning drum, its associated cursor adjustment and dial locking
device, logging scale 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 bax, a 3:1 reduction is made in the transmission to the
ganged capacitors through a chain drive. Receivers B4LOB/C/D employ a
modified drive incorporating a further gear box between the ganged
capacitors and the chain drives A stopping device at each end of the
drive travel prevents damage to the ganged capacitors.

Tuning Drum

(¢) 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 endse Calibration
points on the scales are indicated by dots, and the alignment reference
points are indicated by a + sign.

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 used to enable the cursor to be
aligned with the calibration marks on the tuning scales.
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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 loudspeaker reception. It is switched "On" or
"Off" by means of the Loudspeaker Switch, and can be used in circuit
whether or not the extermal 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 W621, impedance 600 ohms, should be inserted into
these jacks. Either two or three contact jack plugs may be used.

Earthing Terminal

(h) This terminal is situated at the bottom right-hand side (as seen by the
operator) of the receiver, below the 'phone jacks.

Dummy Load Switch SW204

(J) 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 ohms output line is
not in use. The switch then connects a dummy load resistor of 620 ohms
across this line. The switch is placed in the OFF position when a
remote loudspeaker is connected in the line. -

Scale Lamps Brilliance Control EV125 BLO/A/B/C  RV102 BLOD

(k) Part of this control is in series with the scale lamp selected by the
Bandswitch and adjusts the brightness of the scale lamps.

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 comnections are made to the plugs and
sockets on the brackets at the rear of the RF and IF units.
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Aerial Input Plug 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 impedance aerial inputs. A high
impedance aerial may be connected to pin D in BLO/A/B receivers only;
there is no high impedance aerial input provided in B4LOC/D receivers.
Pin A is earthed.

RIS Socket SK102 (SK101, BLOD)

(c) This is a coaxial type socket (rear of the RF Unit). Outputs from
RIS Outfits can be applied to the receiver, through this plug.

REC Socket = SK202

(d) This is a coaxial type socket, situated at the rear of the IF Unit.
This IF Output can be used for Outfit REC.

REB Socket = SK203

(e) This is a coaxial type socket, situated at the rear of the IF Unit.
This socket is the one nearest to the RF Unit, and provides d.c. for
use with Outfit REB.

Audio Output Plug = PL203 (PL202, BLOD)

(f£) This is a Mark 4 six pole sealed type plug, providing three ocutput
channels as follows:=

(i) Pins A and B deliver 2.5 watts into a 600 ohms line. This output
is normally connected to a remote loudspeaker.

(ii) Pins C and D deliver 35 mi into a 600 ohms line from a separate
winding on the transformer.

(iii) Pins E and F give an output of 14 mi¥ into a 600 ohms line. They
are an extension of the headphone and monitor loudspeaker circuits.

(iv) Pins A and F are earthed.
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RECEIVER B.40
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CHAPTER 2
BRIE CHNIC DESCRIPTION
(Refer to Figs. 11, 12 and 13, Chapter 3)
Introduction
1. This section is devoted to a brief description at block diagram level

of the arrangement and comnections of the receiver. For a full
detailed explanation of the circuitry, Chapter 3 (Detailed Circuit Description)
should be read.

2. The receiver BLO is a conventional commmications receiver for the
reception of Voice, cews and feseke signmals in the frequency range

650 ke/s to 30 Mc/s. PFive versions of the receiver are at present in service,

and are identified under the pattern nmumbers 57140, 57140A, 57140B, 57140C

and 57140D. These are customarily referred to, other than in Nawval Store

transactions, as B4O, B4OA, B4LOB, BLOC and B4LOD. The main differences between

the five versions are given below, For full details see Chapter 4.

BLO. Original version.

BLOA., Physical changes in the layout, mechanical changes to facilitate
maintenance, and the substitution of improved components in certain
CasSESe

B4OB. Re-designed tuning drive, the addition of a crystal filter in the
IF circuits, note filter deleted, A.G.C. switch fitted, System
switch modified, mains transformer replaced, improved h.t. smoothing
incorporated and a wave~band indicator fitted.

B4LOC. Modifications in the RF assembly to adapt the receiver for
Common Aerial Working.

B4LOD. This receiver is fitted with preferred valves, which has made
necessary some changes in the component values of the associated
circuitse The b.f.0. and l.oe circuits are modified to adapt the
receiver for f.s.ke reception. There are two extra b.f.oe. pitch
positions, for wide=band f.s.ke operation, thus the SYSTEM switch in
this pattern has seven positions.s The le0. circuit is modified
to incorporate a fine tuning control (OSC TRIM), which is fitted
to the front panels This trirmer gives a fine adjustment to the
local oscillatortuning, to compensate for transmitter frequency
drift,

3 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 mounted on the framework which fits into
the receiver case. The tuning drive mechanism, and front panel are also mounted
separately on this frameworke
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4. The frequency range is covered in five bands, a turret switching

arrangement selecting the required band. Switching to a particular
band illumimates the appropriate scale. A logging scale is provided to
facilitate re=setting the receiver to a particular frequency or station.
Se Facilities are provided for the following functions:~

(a) Matcehing the receiver to either a high impedance or low impedance
aerial, (Low impedance only, in Receivers B4OC/D).

(b) Varying the selectivity by changing the bandwidth.
(¢) Reduction of interference by use of a noise limiter.
(d) Reduction or elimination of cross-modulation interference.
(e) Provision of facilities for reception of:-
(i) C.W.
- by means of a beat frequency oscillator.
(ii) F.s.Ke
(iii) Voice (R/T)
selected by means of a SYSTEM SWITCH,

This switch, in the CAL position, brings into operation a calibrator
circuit which is used to check the setting accuracy of the scale.

(£) Automatic gain control, to provide a reasonably constant level of
audio frequency output, where the input signal or signals is not of
constant strength.

(g) Crystal control of the local oscillator when e.xceptional frequency
stability is required.

(h) Control of receiver gain.

6o The audio frequency output can be used locally at the receiver for
telephone or monitor loudspeaker reception, or can be fed to remote
positions for loudspeaker or telephone reception via 600 ohm lines.

Te The receiver may be operated from a 230 volt or 115 wvolt, 4O to 60 cycle
a«C. supply.

8e A brief description of the units comprising the receiver, and the
function and operation of the controls, is given below,

RF UNIT

9. (a) The input circuits to this receiver are designed to function with
either high or low impedance aerials, excepting BLOC and B4OD, which
have the low impedance input only. It contains the first three
stages of the receiver; two RF stages and the mixer stage.

The first RF stage is a conventional RF amplifier, with an Anti-Cross=-
Modulation control in the grid circuit,
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(b)

The second RF stage is also a conventional RF amplifier, with
aegeCo applied. ’

The frequency changer stage employs a mixer valve, with a separate
local oscillator valve.

The receiver covers a frequency range of 640 ko/s to 30 lic/s, in
five bands as follows:=

Band Frequency Range
1 640 ke/s to 1.65 lic/s
2 1657 Mc/s to Lal 1ic/s

3.9 Mc/s to 10 1lc/s

9.5 Mc/s to 18.5 lic/s

U oW

17.6 lc/s to 30.5 lc/s

IF UNIT

10. (a) There are three stages of amplification at an intermediate frequency

of 500 kc/s. The third stage incorporates the detecting, a.g.c.

and noise limiter diodes. To receive c.we signals and to calibrate
the receiver, the b.f.o. cutput is also mixed with the IF signal

in this stage, and the resultant audio signal passed to the first
audio amplifier in the following unit. A.G.C. voltage may be applied
to the first two stages.

(b) Different degrees of IF selectivity are available. These and associated

circuits are as follows:=

BLOA BLOB/C/D

(1) Two positions of selectivity "Wide" Three positions of selectivity
- 8 ke/s, "Narrow" = 3 ke/s (the 8 ke/s, 3 ko/s and 1 ko/s.
third pogition of the switch The last position is a 1 k¢/s
concerned is a 200 ¢/s audio note crystal band-pass filter in
filter in the AF and Power Unit). the second IF grid circuit.

(ii) A.G.C. voltage automatically applied A.G.C. is controlled by an
for all conditions of working On/Off switch, for all
excepting MANUAL, conditions of working.

(c) The operating conditions controlled by the SYSTEM switch are as

follows:=

Receivers BLO/A 6 position SYSTEM switch

Receivers B4OB/C 5 position SYSTEM switch

Receiver B4LOD 7 position SYSTEM switch.
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(i) Rcceiver BLO/A/B/C

- SYSTEM SWITCH =

[

System Cond ition Patterns 57140/A|Patterns 57140B/C
&w, Pos.|A.G.C, |Sw. Pos.| A.G.C.

Manual bef.0. at IF off

Low bef.0e at IF = 1 ke/s 2 On 1 On or

Off
High bef.0. at IF + 1 ke/s 3 On 2 "
Tune befeo. at IF (for initial On 3 "
tuning)

R/T(Voice)|Dbsf. 0o Off On "
Cal: be f. 0 crystal controlled On 5 "
at IF i

(ii) Receiver BLOD ~ SYSTEM SWITCH -

Sy stem Condition Switch Position
FSK Wide = Low | befeo. at IF = 2.55 ke/s 1;
FSK Wide = High | bef.0. at IF + 2455 k¢/s 2
be f, Oe

FSK Narrow = bef.0. at IF = 1 ke/s 3? switched

Low g On
FSK Narrow = b.f.o, at IF + 1 kc/s L

High ;
Tune befo0. at IF (for initial 5

tuning)

R/T (Voice) b. f.0. Off 6
Cal. b.f. 0. crystal controlled at

IF

The a.g.ce can be switched On or Off at any position of the switch ;

(d) As indicated above, the beat frequency oscillator is included in
For calibration, the 500 k¢/s crystal controlled position

this unit.

is used to give suitable check points on the scales.
loud=speaker and 600 ohm main output socket are also mounted on this

unit.

The monitor
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11. (a) The audio amplifier consists of a pre-amplifier and ‘the output stage. The
coupling between these two stages is normally resistance capacity, but in
B4O/A, position three of the Bandwidth switch replaces this coupling with
the note filter, tuned to 1000 c/s.

(b) There are three audio outputs.

( i) Monitor Loudspeaker and Headphones ) All these outputs are
(g.ii External loudspesker nominally at 600 ohms.
(iii) Ship's Control System *

(¢) The Power Unit consists of het. supply circuits employing a double diode
rectifier valve connected to the mains transformer to give full wave recti-
fication. In the B4OD, two replacement double diodes are used with the
anodes strapped, in the same type of circuit. A stabilised h.t. supply is
provided to the local oscillator. Supplies for the valve heaters and pilot
lamps are also derxived from the unit.

RECEIVER 62B - A.P. 67757

12, (2) The Receiver 62B is similar to the B4OB, but has facilities to make it suit-
able for use with Sound Reproduction Equipment. Bands 1 and 2 cover differ-
ent frequencies to those of the BLO and the audio frequency circuits are
modified to provide a. suitable output level with adequate AF response. The
output transformer TR301 is different, the S.R.E. output being obtained fram
Pins F and B of the output plug PL203. The circuit diagram (Fig. 65,

Part 3) and ascociated components list is at the end of this handbook.

(b) The frequency bands are as follows:-

Band 1 150 ke/s - 300 ko/s
Band 2 560 kc/s ~ 1.5 Mc/s
Band. 3 3.9 Mc/s - 10 Mo/s
Band 4 9.5 Mc/s - 18.5 Mc/s
Bend 5 17.6 Mc/s = 30.6 Yc/s

RECEIVER 62B -~ A, P, 67757A

15, This is the re-valved version of the 62B Receiver. Certain component

changes hove been made vis-b-vis the original pattern receivers to adapt the
circuits to changes in characteristics pertaining to the new type valves fitted.
The circuit diagram end associated components list appear in Fart 5 (Fig. 66).
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CHAPTER 3

DETAILED CIRCUIT DESCRIPTION

e e T —

Circuit References

1. The circuit references quoted in this chapter, refer particularly to

the pattern or patterns of the receiver described, as the references
are not necessarily the same for the same component in different pattern
circuit diagrams; this is especially the case with B4LOD. Circuit changes
made necessary by the introduction of later type valves in the BLOD are given
in Chapter 4.7.

AERTAL CIRCUILTS

2,

BLO/A/B Fig. 11

(a) A transmission line or low impedance aerial source, is connected to
the primary of the first RF transformer TR101 through Pins B and C
of Plug PL101. This primary has a nominal impedance of 80 ohms.
These pins are not earthed, the aerial being connected via a co=axial
transmission line (4,P.13831) of 92 ohms characteristic impedance.

A high impedance aerial may be connected through Pin D of the same
plug, this input feeding directly into the secondary side of TR101,
which is the grid circuit of the first RF amplifier (V101), tuned

by the ganged variable capacitor C112, and the associated trimmers
and padders C109, C110 and C1141, The RF transformer, trimmers and
padders for particular ranges are contained in the turret. On Ranges
1, 2 and 3, C110 and C111 are omitted. Pin A on PL101 is the earth
connection,

BLOC/D Fig. 13

(b) These patterns are designed for HF receiver common aerial working

CedoWe ), and for this purpose, the low impedance input circuits in
the turret are modified by the addition of capacitors on Ranges 1, 2
and 3. This in effect converts the primary of TR101 into a = element
to form part of a filter network, when several receivers are to be
worked from a common aerial. For information concerning common aerial
working, refer to B.R.1615. There is no provision for a high
impedance aerial.

(c) If reference is made to Fig. 12 (B4LOB/C circuit diagram); NOTES 1 and 2
indicate which components are fitted to the different pattern receivers.

FIRST RF AMPLIFIER

3e

BLO/A/B/C  Figs. 11/12

(a) The signal passes to the grid of the first RF valve V101 (this is a
high slope pentode, 10 mA per volt), through the coupling capacitor
C102 from the tuned grid circuit. The anode circuit of this valve
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(p)

BLOD
(c)

consists of the parasitic stopper R105 and the primary of the second

RF inter-coupling transformer TR102, When the SYSTEM switch SW202

is in the "CAL" position, calibration signals are fed into this
circuit, through the capacitor C131. In this position h.t. is not
applied to V101, so that aerial signals are not received; the
remaining two tuned RF circuits give sufficient selectivity and
amplification to receive harmonics from the b.f.o0., to cover the entire
range of the receiver, ZFulses from an RIS outfit may be fed into the
suppressor grid of V101 through Socket SK102.

The ANTI-CROSS-MOD control RV102 varies the grid bias on V101. When
a large RF signal, other than the tuned signal is present at the

grid of V101, the selectivity of the first RF stage may be

inadequate to prevent overloading of the valve. De=-mcdulation takes
place in the first RF wvalve, and the interfering signal modulates

the wanted one. By varying the bias on V101, the working point on the
mutual characteristic of the valve can be chosen so that de-modulation
does not occur, or is minimised.

Fig. 13

The circuit is similar to that of the other patterns. The replacement
valve type CV4014, has been incorporated into the circuit without any
component values requiring modification. An additional resistor R130
is included to limit the bias voltage developed in the cathode

circuit of V101, and a crystal rectifier (R1) is connected between
the slider of the ANTI-CROSS-MOD control (RV101), 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 MR1 and R130, prevents this condition.

SECOND RF AMPLIFIER

ke
BLO/A/B/C  Figs. 11/12

(a)

(b)

Valve V102 is a variable mu pentcde with a mutual conductance of 2 mA
per volte Its grid circuit is tuned, and comprises the secondary of
transformer TR102, a section of the ganged capacitor C116 and three
capacitors C113, C114 and C115., The coupling between the primary and
secondary of transformer TR102 is adjusted at manufacture. The anode
lcad consists of resistors R113 and R114 in parallel, these resistors
are of equal value and are comnected in this manner to provide the
required dissipation without increasing the size of the components.
The signal is parallel fed to the frequency changer grid circuit via
capacitor C121 and the primary winding of the transformer TR103.

Stage gain is controlled manually (RV305), or by the a.g.c. voltage.
In B4O/A, position 1 of the SYSTEM switch is for mamual control, other
Ppositions of this switch giving automatic control. In Receivers
BLOB/C the a.g.c. ON/OFF switch SW206 determines the type of control.
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(¢) For mamual control, bias is fed to the cathode resistor R115 from
the mamal GAIN control RV305, which is in the cathode return of
V102 and the other valves that are otherwise controlled by the
2. geCe voltage. The a.ge.c. voltage is fed to the grid through the
resistor R112,

B4WOD Fig, 13

(8) 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 (see Chapter 4.7) have been modified
so that the correct valve potentials, a.g.c. characteristic and stage
gain of the valve are maintained,

FREQUENCY CHANGER AND LOCAL OSCILLATOR

5e
BLO/A/B/C  Figs. 11/12

(a) 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 of the ganged capacitor C125, and the three
cepacitors C122, C123 and C12h. The valve V103 is a triode~heptode,
only the heptode portion of which is in uses The local oscillator
signal is fed into the injector grid (Pin 4). The ancde circuit
includes the tuned primary of the first 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. '

(b) The local oscillator functions either:=
As a normal variable oscillator, tracking with the incoming radio
frequency signal to produce the intermediate frequency signal; or

crystal controlled to provide stable reception on fixed frequencies.

Doetails are as follows:=

TO MIXER MAIN HT. (i) Variable Fréqpencl Oscillator
-I- RI2I CI:vstal Switch OFF
c130 ==

This is a conventional Hartley
circuit; witn both sides of the
section of the ganged capacitor
C135 (C126, B4OD) insulated from
earth. The output from the
frequency changer is taken from the
anode through C130 (C184, B4OD).
When the CRYSTAL switch is set to

L102
C 135 l
Ci37

R IZb%

T OFF, the crystal terminals are
= short-circuited to minimise the
SIMPLIFIED VARIABLE FREQUENCY effect of the crystal on the leccal
OSCILLATOR CIRCUIT oscillator,

FIG. |
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(ii) Crystal Controlled Oscillator

Crystal Switch (N

WVhen switched to this method
of operation, the circuit
becomes a Colpitts crystal
oscillator, coupled
electronically 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 L101 (L4106,
B4OD) is to provide a high
impedance RF path from the
cathode to earth.

CIRCUIT BECOMES  ENERGISED
TO' FEED HET. VOLTS TO
MIXER WHEN TUNED TO MAIN HT
FUNDAMENTAL OR HARMONIC %

OF CRYSTAL FREQUENCY RI2I

V4

LN

cn:s;

LIO2

Ci36

jEa

XLiOl
=

GRID / CATHODE
COLPITTS OSC.

LiOl

CIRCUIT COUPLED/
THROUGH
VALVE (1a)

CRYSTAL CONTROLLED
OSCILLATOR
rlG. 2

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.

Signal Derivation of Range of
Band Frequency Crystal Freq. Crystal
(8) ke/s ke/s Frequencies
1 640 - 1650 S + 500 1140 - 2150
2 1570 - L4100 S + 500 2070 - 4600
3 3900 - 7CCO S + 500 L4000 - 7500
7000 = 10 000 S + 500 3750 = 5250
2
b 9500 = 14 500 S + 500 5000 = 7500
2
14 500 - 18 500 S + 500 5000 - @333
3
5 17 600 - 22 000 S + 500 6033 - 7500
3
22 000 = 30 600 S + 500 5625 - 7775
4
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(e} (i) PFrequency Changer Stage

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

(ii) Local Oscillator Circuit

A modification has been made in the local oscillator circuit to
facilitate f.s.ke reception, consisting of a small variable
capacitor C159, added across part of the coil L101, to give fine
tuning. The capacitor is driven by a slow motion drive from a
control on the front panel marked OSC TRIM (See Fig. 3, Chapter 1).
A scale having ten divisicns marked 5 - O = 5 is viewed through a
window in the panel. The range of the fine tuning is approximately
+5 ke/s at 20 lic/s, and there is a proportional decrease in this
range as the frequency is reduced. The function of this control is
explained in para. 16, which deals with requirements for f.s.ke
reception, and the means whereby they are provided in this pattern
of the receiver. The local oscillator valve is now type CV4014.

THREE STAGE IF AMPLIFIER

6

BLOA/B/C  Figs. 11/12

(a) This amplifier follows conventional lines employing variable mu pentode
valves V201, V202 and V203, The centre frequency is 500 ke/s. The
BANDWIDTH switch SW201 changes the coupling between the primary and
secondary windings of each of the transformers TR201, TR202 and also
TR104 (TR116 B4OD) in the RF Unit. In position 1 (WIDE) the windings
are over=-coupled, giving bandwidth of approximately 8 ko¢/s. In B4O/A
receivers, positions 2 and 3 (NARROW & NOTE-FIITER) the coupling is
loose, giving a bandwidth of approximately 3 ko/s.

(b) In Receivers B4LOB/C the second position of the BANDWIDTH switch is the
same, but the third i.e., position switches a double crystal gating
circuit into operation instead of the audio note filter. By reference
to the circuit diagram Fig., 12, it will be seen that this circuit is
incorporated in the grid circuit of valve V202. It consists of a
1 k¢/s pass-band filter, switching in on the third position of the
BANDWIDTH switch,

() A.G.C. voltage can be applied to valves V201 and V202, by means of the
SYSTEM switch in Receivers BLO/A and the £.G.C. ON/OFF switch in
BLOB/C/D (see Fig., 8). When switched to marmal operation the a.g.c.
line is earthed and the gain setting determined by the setting of the
mamual RF GAIN control RV305.

(d) An output for the IF method of working Outfit REC is taken from the
cathode resistors R235/210 of the third IF walve V203, to the
co=-axial socket SK202,
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B4LOD

(e)

(a)

Fig. 13
The replacement valves in the IF Unit are all Type CV131. The walue
of the valve cathode resistors in the first two stages has been
reduced to ensure the correct biacing of the valves.

A.G.C. CIRCUIT

A.G.C. rectification is carried out by half of the double diode valve
(V204a), fed from the primary side of the last IF transformer TR203.
The cathode of this valve is biased from the potential divider R212
and R213 to give the requisite delay voltage. The load comprises

two resistors R214 and R215 (R236/7 in BLOB/G/D); the full a.g. ce
voltage being applied to the RF and IF stages concerned. The

tapping from the load applies part of the available voltage to the
grid of the first audio frequency amplifier V301.

BLO/A  Fig. 11

(b)

For cew. operation, resistor R217 and capacitor C219 are short=-
circuited by the SYSTEM switch SW202b/c, positions 2, 3 and 4. This
reduces the resistance and increases the capacity of the line, to
shorten the voltage build~up and retard the decay time. As soon as the
C.W, transmission commences a.g.c. voltage is applied, and retained
during the telegraphic spaces in the carrier. In switch position 5,

R217 and C219 are in circuit to make equal the a.g.c. voltage build-up
and decay time, for effective voice working, when the carrier is constant
during transmission.

BLOB/C Fig. 12

BLOD

(c) The a.g.c. time constant circuits are modified to give an 0.1 second

charge and 1 second discharge for all systems of operation. R217 and
C219 are deleted from these patterns.

Pig. 13

(d) The circuit is not changed fundamentally from the B4OB/C version,

excepting that the values of resistors R212, R213 and R237 are changed
to alter the delay voltage and the a.g.c. voltage supplied to the
first AF amplifier.
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NOISE LIMITER

80 TR 203

B . V204 b
‘C_KZ)IS i C226 -
p oo} 470 -
g T e

RV 220 2 R225 Z

o0k~ < VYW I—

V205b

V205a

hy

b l
c229
§R22I To0s

33k

R223
IM

R222
47k
RV 224 AF —>

L
¥

FIG. 3

(2) Under normal signal corditions, an alternating voltage at 500 ke¢/s
with AF modulations superimposed is developed across the secondary
of TR203 such that, when the anode of the detecting diode (V204b) is
positive with respect to the cathode, the diode will conduct. RF
filters remove the carrier frequency, leaving only the rectified
modulation. Current will flow through the circuit RV220, R221 and R222;
the point 'X' becoming negative with respect to point 'Y?.

(b) €230 will charge through R225 and due to the long time constant of

. this circuit, the point 'Z' will take up a mean d.c. level with respect
x to earth (Fig. 3).

X
-28V z
RV 220 R225 -6V RV220 R225 -6V
MAN !

i
c230

R226

AF. OUTPUT A.F. OUTPUT
-1V -2y
R222 ANODE  POSITIVE  WITH R 222 ANODE NEGATIVE WITH RESPECT
RESPECT TO CATHODE. TO CATHODE, THE DIODE CUTS
NOTE. OFF WHEN THE ANODE REACHES
= THE VOLTAGES QUOTED = -ev
ARE EXAMPLES ONLY

(c) since the anode of V205a is connected to point 'Y', whilst its cathode
is comnected via R225 and R226 to a point of relatively negative
potential on RV220, the diode will conducte It will thus present a low

impedance to the AF modulation, which will be coupled by C229 to the
AF GAIN control.
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(a)

(e)

(£)

()

(h)

(3)

(k)

Mearwhile the cathode of V205b is comnected virtually to point 'Y
(due to the low impedance presented by V205a), whilst its anode is
connected via R225 to a point of relatively low potential on RV220,
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 modulatione Point 'Z', however, remains at a
fairly steady de.ce potential, due to the long time constant of R225
and C2304

A pulse of interference will have the effect therefore, that
instantanecusly, the potential at 'Z' will not change but the
potentials along the chain RV220, R221 and R222 will increase their
negative value as shown in Fig. lLe

When the voltage at 'Y' falls below the voltage at 'Z', 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 clipped
off.

If, due to the self-capacity of V205a, some of the interfering pulse
Passes through the valve after it has become non-conducting, it is
shunted to earth via €230 and V205b, 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 ‘2,
and consequently the depth of modulation that can be passed without
clipping. In this case it is a maximum of 80j% with the slider of
RV220 at the top, and 10fc at the bottom where the points 'X', 'Y' and
'Z' are at the same potential,.

BEAT FREQUENCY OSCILLATOR

e
BLO/A/B/C  Fig. 5

(a)

The circuit functions as a Hartley oscillator in the c.w. positions
of the SYSTEM switch SW202, is inoperative in the R/T position, and is
crystal controlled in the CAL positions In receivers B4O/A, the
oscillator does not function in the WIDE position of the BANDWIDIH
switch SW201, as in this position the screen supply to the valve is
broken. With the SYSTEM switch in the CAL position, the screen draws
its het. supply from another source of higher potential, to increase
the screen current and make the circuit oscillate, so as to provide
the range of harmonics required. This also makes the calibration
facility independent of the position of the BANDWIDTH switch. In
BLOB/C the b.f.o. functions on all positions of the BANDWIDTH switch.
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FIG. 5

PIN 7
PL204

*
SW20le

R228
330K
C233 SW202 POS. L SYSTEM FREQ.
02 PATTS. PATTS.
— 57140[/A. 571408B/C.
foo, 1 L204 MANUAL  500kc/s
2 1 1203 LOW  499kc(s
3 2 SHORT CCT.  HIGH 5Ol kefs
R 231 4 3 L204 TUNE  500kefs
100K
Cc236
470p

6y

(SEE TABLE) * SW20le PATTS.S7140]A.

DIRECT CONNECTION PATTS.57140B/C.

CW POSITIONS

PIN? PIN 4 PIN7
PL 204 PL 204 PL 204
» | | TR 203
*
SW20le W 201e R227 m
o 15K I
1
1
1
"
R228 "
330K
c3
02
il czu'
{00p
R23I
100K
c236
470p
YO RF. UNIT
-L CAL. OUTPUT
L203 c237
-05
L205 R233
100
R[T VOICE CAL
SW202 POS.5 PATTS.57140JA. SW202 POS.& PATTS.57140/A.
POS. 4 PATTS. 571408B/C. POS.5 PATTS.57140B/C.
(INOPERATIVE ) (FREQ. 500kefs.)

B.FO. CIRCUIT SIMPLIFIED

A.P 57140/A/BLC
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(bp) The main tuned circuit consists of L1202 and €236 and resomates 1 k¢/s

()

(a)

above the IF of 500 ko¢/s. The operating frequencies of the b.f.o.
are depicted in Fig. 5, the SYSTEM switch position varying according
to requirement. For those positions where the frequency of the tuned
circuit equals the IF, a small inductance L204 is added in series
with the main circuit. The larger inductance 1203 reduces the
resonant frequency still further to 1 kc/s below the IF for the LOW
working position of the SYSTEM switch.

The ancde circuit of the b.f.o. oscillator valve V206, is inductively
caipled to the secondary winding of the last IF transformer TR203;

this is the sole function of the ancde of this valve, in the
oscillatory circuit the screen operates as the virtual anodes As there
is only a small degree of coupling between the IF transformer
windings, the be.f.0. 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.0. valve cathode is
comected to chassis through R232 via SW202n., As well as stopping the
valve from oscillating this prevents the potential of the cathode from
rising too far above that of thie chassis, this could happen if the
cathode was left unconnected, thereby causing arcing when the switch
was moved to another position, with resultant damage to the cathode of
the valve.

In the CAL position the SYSTEM switch removes the short circuit from
crystal XI201 and the circuit is crystal controlled. Although under
these conditions the tuned circuit has a natural frequency of 501 k¢/s,
the crystal causes it to oscillate &t its own frequency of 500 kc/s.
The additional séreen voltage to provide the strong oscillation
required, is obtained through SW202h to the h.t. line, which comes
through Pin 4 of PL204, as well as the normal supply coming from

Pin 7. The h.t. supply to the first RF wvalve is open=circuited to
Prevent sigmals from the aerial coming into the receiver during
calibration; this also prevents the harmonics being radiated and
breaking wireless silence. The calibration signal, consisting of the
fundamental 0.5 Mc/s and its associated harmonics is passed from the
coupling coil L205, through SW202m~k-j and the second RF transformer
TR102, and so through the receiver. Harmonics are available up to
the 60th (30 Mc/s), the fundamental being employed to beat with the
signal from the IF stages at the second detector.
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BLOD Fig. 6

10, (a) The circuit is modified to give two extra b.f.o. pitch positions for
FSK WIDE operation, to obtain an audio beat note of 2550 c/s above
(HIGH) or below (LOW), the intermediate frequency.

(b) This is achieved by an arrangement of pre-set variable capacitors,
selected by the SYSTEM switch. The first four positions of the
SYSTEM switch give four different b.f.o. pitch frequencies (shcwvn
in Fig. 6), the fifth is the TUNE position. A comparison between the
diagrams Fig. 5 and Fig. 6 will show that the fundamental operation of
the circuit remains unchanged. The NARROW f.s.k. positions give an
audio beat frequency (1000 c¢/s) above and below the IF. This was
previously obtained by the pitch coils 1203 and L20L4, which are
deleted from this receiver. The NARROW FSK positions also provide a
1000 ¢/s note for the reception of c.w.

(c) The R/T and CAL circuits in this pattern are selected on positions
6 and 7 of the SYSTEM switch.

(d) Valve V206 is the new type CV131. No component modifications result
from this changee.

114 The calibrator crystals for the BLOB/G/D receivers are specially

processed, and though similar to the type 'A' crystals fitted to the
other patterns, are not interchangeable with them. For identification, crystals
for B4LOB/C/D are marked "Pattern 67864 Crystal 500 kc/s".

PIRST AF AMPLIFIER Figs. 11/12/13

12, (a) The valve V301 is a variable mu pentode, with a.ge.c. voltage tapped
from the a.gec. load network applied to its gride The audio signal
comes from the main AF GAIN control RV224. BLO/A receivers have
the anode circuit of the wvalve arranged to function with two
alternative loads, switched by the BANDWIDTH switch SW201d in the
IF Unit, through PL204 and SK301. In the WIDE and NARROW positions
of this switch, the anode load is R302, in the NOTE FIITER position,
it becomes a tuned circuit consisting of L3071 and C302. This circuit
resonates at 1000 ¢/s and only signals of about this frequency develop
appreciable voltages across the load, to be passed to the output
valve. The pass=band of this circuit is about 200 ¢/s.

(b) The above facility is not included in the BLOB/C/D receivers, 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 mentioned component is deleted from
these receivers, so that the anode load of V301 consists only of the
load resistor R302.

(c) In B4OD the walve is replaced by the later type CV..54. Ilinor
changes have been made in component values to maintain the electrical
characteristics of the stage.
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OUTPUT CIRCUITS

Output Stage Figs. 11/12/13

13. (a) The receiver has a single valve output stage, employing a power
DPentode valve V302, This delivers a meximum audio frequency power
of 2.5 watts to the output lines. The full output power is normally
used to feed an external loudspeaker. Operating the DUMMY LOAD switch
SW204 to the (N position, connects a 620 ohms resistor across this
cutput and disconnects the loudspeaker line. The ocutput transformer
TR301 has a resistor R313 connected across its primary to reduce
beak voltage, this prevents flash-over, should the remote loudspeaker
become inadvertently disconnected. In BLOD the valve is replaced by
& new type CV.2136. This has resulted in minor changes in the cathode
circuit components,

Output Lines
TR30I
: g2ale |
R234
_*___ Swzco\.;‘t
6000
2-5W

A sw202¢* -
teoon 9 ,
] 04
cboon SW.2064 TR2 1
RV3O SW. 285 t ' LS ZO|OR
$W.302 MONIT

9
T
=  JK30I - * $W.202q PATTS.57140]A.
2 IN PARALLEL B SW.206d PATTS.571408/C{D

t sw.205 PATTSSTI4QAB/C
SW302 PATT 57140D

OUTPUT LINES
FIG. 7

(b) (i) The three audio cautputs are fed from the secondaries of transformer
TR301, through socket and plug comnectors fram the AF and Power
Unit, to the output plug in the IF Unit. The output plug (PL203,
BLO/A/B/C, PL202, BLOD) is a liark L sealed type arnd provides a
six-way outlet at the rear of the IF Unit. To make the above diagram
as clear as possible, the intermediate unit connecting plugs and
sockets have been omitted.

(ii) The three output channels comprise:=-

=A~ A 2,5W loudspeaker line, incorporating a switch SW204.
(DUMMY LOAD)e When this switch is placed in the "External
L.S. OFF" position, i.e. the switch toggle to the front of
the receiver, a compensating resistor R234 is comnected
to earth across the output.

=B- An output derived from a separate winding of the transformer,
normally employed to provide up to 35 mW into a ship's
control system.
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~=C~ The subsidiary headphone and monitor loudspeaker line
extension, with a2 nominal power rating of 14 mi. RV309
gives further audio gain control when the a.g.ce is
operative., This control is part of the two gang GAIN
control RV305/309. The operation of RV309 is determined by
the SYSTEM switch (5\72023 in BLO/A receivers and by the
8sg.C, SWitch (SW206d) in the later patterns.

(11i) All these outputs have a nominal impedance of 600 ohms, so

U (a)

(v)

that it is necessary for the external reproducers to be
matched to this impedance. The output level for all lines
is governed by the setting of the AF GAIN control RV22i,

vioz vaoi |2 %
c3ol
RV
224
RIS R203/7
‘ RY

SW2024
L SW.2064
RV309 OUTPUT
TR3OI
sw202e°

SW20b¢

C304

SW.202q & SW.202d
SW.20b4 T SW.20bb
SW202 —~ PATTS.57140 A,

l SW206—PATTS.571408 /C[D

GAIN CIRCUITS
FIG. 8

The receiver can be cperated with a.g.c. Q¥ or OFF depending upon

the setting of the control switches. "Mamual" control of AF.gain

is provided at all times, but RF gain is mamally or automtically
controlled. The means by which the a.g.c. is switched, differs between
the B4O/A receivers and the later patterns. On the former, a.g.c. is
provided on positions 2 to 6 of the SYSTEM switch and is disconnected
in position 1, where RF gain is mamally controlled. In BLOE/C/D
receivers, a.g.c. is controlled simply by the a.g.ce QY/OFF switch,
mamal control being provided in the OFF position.

Electrically, the circuit is the same in all patterns of the
receiver, the switch names representing the only difference. This
is shown in Fig. 8 above. In the case of SI7202, only positions 1
and 2 are shown, as the remainder of the positions on the SYSTEM
switch sections concerned, are comnected to position 2.
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(c)

(a)

15.

In the switching position shown, RF gain is controlled by the

8. g Ce Voltage. The headphones and monitor loudspeaker output line
level is adjusted under these conditions by RV309, which is the a.f.
section cf the ganged GAIN control, switched by SW202g/206d. The
other outputs are omitted from the diagram, as they are not controlled
by RV309. The RF/IF section of the GAIN control (RV305) is
short-circuited by SW202¢e/206c and automatic control voltage fed to
the grids of the relevant valves.

When the RF gain is manually controlled, RV309 is disconnected by
the opening of SW202g/206d. Switch sections SW202e/206c open and
RV305 becomes the operative component of the GAIN control, varying
the cathode voltages of the RF and IF valves concerned, to give
the desired gain adjustment. The a.g.c. lines to these valves and
the first AF valve are shorte-circuited to earth at SiW202a/206a
and S\7202d/206b respectively.

RECTIFIER AND STABILISING CIRCUITS

BLO/A/B/C  PFigs. 11/12

(a)

(b)

340D
(c)

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 L1303 (L30L4, B4OB/C/D) in the negative h.t. return line, with
smoothing capacitors €305, C307 (C315, B4OB/G/D) and C308 (G341,
moB/c/gi ,

V304 is a neon stabiliser for the supply voltage to the local
oscillator valve V104. The stabiliser priming 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 voltage to the first RF valve, which is a separate supply.

Fig. 13

This receiver incorporates an additional rectifier valve, the two
anodes of each valve being strapped together and the whole arrangement
used to form a full-wave rectifier circuit, with a valve at each end

of the mains transformer h.t. winding. The valves employed are the
preferred type CV.493 (V303 and V304). In this pattern the stabilising
valve is V305, which is a replacement type CV.1832. As there is no
Priming electrode in this new wvalve, R310 is not included in this
Pattern. VWith the exception of the modificetions mentioned above, the
circuits are similar to the other pattern receivers.

RECEPTION OF FREQUENCY SHIFT KEYED TRANSMISSIONS (FSK) BLOD only

(Fig. 13)

16. (a) As previously mentioned, this receiver is modified for the reception

of frequency shift keyed signals, in two particulars.

(1) The b.f.o0. is changed to operate at two additiomal frequencies:-
FSK WIDE "HIGH" and FSK WIDE "LOW", The previous positions for
c.w. operation are also used for f.s.k. reception on NARROW "HIGH"
and NARRGW "LOW". :
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(b)

(c)

(a)

(e)

17, (a) Additional protection

(2) A fine tuning control has been supplied to give vernier
adjustment of the local oscillator frequency.

In the frequency shift system the MARK (inactive) signal is transmitted
on one radio frequency and the SPACE (active) signal on a different
radio frequency. The difference in frequency (amount of shift), has
been fixed at 850 ¢/s as the standard for HF frequencies at the present
time., Therefore for a nominal transmitting frequency of 5 Mc/s, the
IARK signal is radiated on 5 lic/s + 425 ¢/s and the SPACE signal on

5 ie/s = 425 o/s. MARK signals are always radiated on the higher
frequency,

The audio frequency discriminator of the Frequency Shift Convertor
CV89A/URA-BA in the WIDE cordition, works over the range of
frequencies 2025 to 3075 c/s, i.e. the centre frequency is at
2550 c/s and the excursion is + 525 c/s. In the NARROV shift
condition, the centre frequency of the discrimimator is 1000 ¢/s
ard the excursion is approximately + 100 c/s.

The Receiver BLOC and earlier models, have pre~set frequencies for

the beat frequency oscillator marked 'C.W. "LOW", TUNE and C.¥. "HIGH"
corresponding to 499 ko/s, 500 kc/s and 501 kc/s respectively,

and unless additional b.f.o0. frequencies are made available at

502,55 ko/s and 497.45 ko/s, it is only possible to obtain the correct
audio frequency for the discrimimator (2550 ¢/s) by mistuning the
receiver so that the frequency passed to the intermediate frequency
amplifier is 498.45 kc/s or 501.55 ko/s. The IF amplifier is tuned

to 500 k¢/ s, so that under such conditions the receiver is not working
at its mXimum efficiency, for if the IF bandwidth is not switched to
1 ko/s, which is all that is required for the transmission of the
message, the full gain of the IF amplifier will not be realiseds If a

wider bandwidth is used, the performance will be impaired by the increase

of noise.

With a centre discriminator frequency of 2550 ¢/s, the frequencies

of the MARK and SPACE signals are 2125 and 2975 c/s, and as the

range of the discriminator is only 2025 and 3075 ¢/s, the margin for
mistuning is very small. Without the fine tuning control 0SC. TRINM
the movement .of the main RF control is too coarse for satisfactory
operation on the higher frequencies, (9¢5 = 30.5 lic/s)e Details
concerning the modifications are given under the relevant headings in
this chapter, and in Chapter 4.

R.F. FILTER UNIT DESIGN 12

azainst Radar | _3;: | BB | BOMH | BBuH 88uH | 35,.H1|
transmissions, | [ | | |

particularly Types 79, { w 202 : | H H |
279, 281, 960 and RS TH | 158p ; 39 Ly :
1\:)rar:i.an'l:s, is provided : 25 { : q ,;;1 -:OqJ 2% :
y fitting the Pilter 90 24p Tl 13

Unit Design 12, L L I’ELLTI"E"_L‘_-EO’_I_ s Pol 1o
(A.P.56152) in series I
with the aerial lead FILTER UNIT DES.12 AP56I52. CIRCUIT DIAGRAM.

to the set, external FIG. 9

to the receiver.
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TO DECK INSULATOR

(b) This is a low pass RF
Filter and provides
protection against
transmissions on
frequencies above 30 lic/s.

(c) When the source of the T r smos cante
interference is
inoperative and where

{
|
|
|
maximim receiver
sensitivity can be T% TYPE 158 PLUG

usefully employed, the / (AM. REF.No.IOH/181)
filter can be taken out AP.S9073 At ]

of circuit, at the aerial $$¢EC'§‘§TS$§EET: HIF DES. 12

exchange, by means of a AM_REF. NoIOH|276 |\

"through connector" N .

arrangement.,

AP 56152

TO AERIAL EXCHANGE OR TO
RECEIVER B40O (WHEN NO
AERIAL EXCHANGE IS FITTED)

FILTER UNIT DES.I2 AP56152. INSTALLATION DIAGRAM.
FIG. 10 ‘
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BeRo1617 CHAPTER 3
COMPONENTS LIST BLO/A

COMPONENTS LIST RECEIVER B,O PATTERNS 57140/A

CAPACITORS

Refs | AuPe or Value Tol. Rating - Remarks

Joint-

Service

Cat. Noe
c101 Z131175 12 pF 1056 500V
Cc102 | 212319L 100 pF 2053 350V
C103 Z115095 0.1 /uF 205 350V
C10% | 2115095 0.1 20 350V
c105 212407 0.0 /uF 2050 350V
C106 | 2124477 0.003 uFf 2050 350V
C107 | 2124477 0.003 2070 350V
C108 | Z12u477 0,003 205 350V
c109 |®AP.52437 | 2-20 £F 105 Variable
G110 | 2131178 15 pF 1064 500V Band 4
C110 | 2131194 47 pF S 500V Band 5
c111 2125666 600 pF 5 350V Band 4
c111 2125661 450 pF S0 350V Band 5
C112 | AP. 60189 12=322 pF 7] Ganged Cap Secte
C113 |¥AP, 52437 2=20 pF 105 Variable
Ciihk | 2131169 6.8 pF 105 500V Band 2
Ccl14 | 2131058 10 pF 1Gjo 500V Band 3
C114 | 2131186 27 pF 1056 500V Band 4
C114 | 2431197 56 pF 5%/ 500V Band 5
C115 | 2125666 600 pF 5% 350V Band 4
C115 | 2125664 450 pF S 350V Band 5
C116 | AP,60189 | 12=322 pF Ganged Cap Secte
C117 | 2123194 100 pF 20% 350V
C118 | Z124407 0,01 pulF 2050 350V
Cc119 | 2115095 0.1 2055 350V
c120 7115095 0. 1 2055 350V
c121 712319 100’ pF 2055 350V
ci22 | ®AP,52437 | 2-20 pF 100 Variable
€123 Z131169 6.8 pF 100 500V Band 2
c123 2121058 10 pF 107 500V Band 3
c123 Z131184 22 pF 1056 500V Band 4
c123 | Z131194 47 pF 19;5 500V Band 5
C124 | 2125664 450 pF 55 350V Band 5
C124 | 2125666 600 pF 556 350V Band 4
c125 AP, 60189 12=322 pF Ganged Cap. Sect,
c126 | 2115095 0.1 205 350V
c127 | 2115095 0.1 20 350V
128 | 2125665 4707 pF S 350V
c129 | Z115095 0.1 20y 350V
C130 | 2131206 100/ oFf 1050 500V

* Replacement component to be Z160009.



CHAPTER 3

CAPACITORS (Cont'd.)

A.P, or .
Ref, Joint- Value Tol. Rating Remarks
Service
Cats Noo
Cc131 2131165 2,2 pF 0.5 pF 500V
c132 ®521,37 2-20 pF 1050 500V Variable
C133 7131186 27 pf 105 500V Band 1
C133 Z131181 18 pF 1066 500V Band 2
C133 7131181 18 pF 105 500V Band 3
C133 7131188 33 pf 55 500V Band 4
C133 Z131197 56 pF 570 500V Band 5
C13L 2125476 470 pF 50 350V Band 1
C134 7126350 1050 pF 55 350V Band 2
C131L, 74126351 2200 pF 10;- 350V Band 3
C134 6L-2ly 500 pF 5% 350V Band 4
C13L Z125450 390 pF o 350V Band 5
C135 60189 12=322 pF _ Ganged Cap Section
C136 7131178 15 pF 1050 500V
c137 7131206 100 pF 1050 350V
C138 712319 100 pF 2050 350V
C139 Z12319), 100 pF 203 350V
C140 Z12L5L77 0.003 2050 350V
€201 7125665 470 p¥ o 350V
c202 7115095 0.1 /uF 2040 350V
€203 Zz115095 0.1 200 350V
C204 7115095 0.1 2055 350V
€205 7125665 4707 pF S50 350V
€206 7125665 470 pF 5% 350V
c207 Z115095 0.1 /uF 2050 350V
c208 Z115095 0.1 200 350V
€209 Z115095 0.1 2056 350V
c210 2125665 470’ pF 5y 350V
c211 Z125665 470 pF 50 350V
c212 7115095 0. 1 /ﬁ 20,0 350V
c213 7115095 0.1 /uF 2040 350V
c2iL Z115095 O /.1F 205 350V
c215 2125665 L70/pF 50 350V
c216 Z123194 100 pF 2070 350V
c217 Z115504 0.02 uF 200 750V
c218 2123274 200 HF 2050 350V
c219 Z11550L 0,02 uff 2050 750V
C220 7115095 0.1 /;F 205+ 350V

®Replacement component to be Z160009




This Sheet issued with A.L. No. 1 August 1956

CAPACITORS (Cont'd)

BeRe1617 CHAPTER 3
LIST OF COMPONENTS BLO/A

AP, or
Ref., Joint- Value Tol. Rating Remarks

Service

Cat, No,
c221 Z115095 0.1 /uF 2050 350V
c222 Z115148 0s5 ;F 2070 350V
c223 Z115504 0.0 {ﬂ‘ 20 750V
c224 Z123274 200 pF 20o 350V
c225 Z115095 0.1 juFf 200 350V
Cc226 2125665 470 pF 5 350v
c227 Z4123194. 100 pF 205 350V
c228 72123271 200 pF 2070 350V
c229 - 7115502 0. 005 2055 1000V
€230 Z115095 0.1 /ugm 2050 350V
c231 Z123456 500 pF 2070 350V
c232 211550 0.02 20% 750V
C233 2115504 0. 02 uF 207 750V
C23l. Z123194 100 PF 2070 350V
C235 z123456 500 pF 2056 350V
C236 Z125665 470 pF 550 350V
0237 Z115505 0,05 207 500V
C238 Z115095 0.1 ﬁw 2050 350V
C301 52162 0.005 pF 2050 1000V
C302 2115516 0.02 /@m 105 750V
C303 Z115506 0.1 Jm 20% 350V
C304. Z115500 0,081 uF 207 1000V
C305 Z112521 L /uF 2050 LOOV
C306 Z112521 I /uF 200 LOoov
C307 z142521 L' pF 2056 LOOV
C308 Z142521 L /JF 205 LOOV
C309 Z124509 o{o1 /uF 207 750V
€310 Z125409 0.01 20% 750V
c311 Z124;09 0,01 200 750V
C312 2124409 0e01/F 205 750V
C313 2115502 o.ooé S 2050 1000V

RESISTORS

AQP. or
Ref. Joint- Value Tole Rating Remarks

Sexrvice

Cat. Nos
R101 2223092 270k ohms 106 W
RV102 AP, 60525A 100k ohms 107 i Variable

or

AP, 514644 100k ohms | 20% Pl "

R103 Z223080 220k ohms 1050 Al




CHAPTER 3

LIST OF CCMPONENTS

RESISTORS (Cont'd)

AoPc or
Ref, Joint Value Tol. Rating- Remarks
Service
Cat. No,
R104 7221110 100  ohms 10% W
R105 7221002 10  ohms 105 W
R106 7223038 100k ohms 10% W
R107 2222123 8,2k ochms 106 ]
R108 7221140 100  ohms 1056 W
R109 2222026 1.5k ohms 105 W Band 1
R109 2222005 1k ohm 105 W Band 2
R109 7222038 1,8k ohms 1056 v Band 3
R109 7222080 349k ohms 1056 w Band L
R110 2223018 68k ohms 1050 2
R111 7223038 100k ohms 106 W
R112 7223122 470k ohms 1060 Al
R113 7222216 L7k ohms 1066 =
R114 7222216 47k chms 10% 2
R115 2221152 220  ohms 10 W
R116 Z223009 56k ohms 10% bl
R117 2222089 Le7k ohms 1066 W
R118 2221026 22  ohms 105 =W
R119 7221206 560  ohms 10% Fal
R120 7222215 47k ohms 106 i
R121 Z22119) 470  ohms 10% W
R122 7222017 1.2k ohms 105 W Band 1
R122 7221185 390  ohms 1056 W Band 2
R122 7224143 180  ohms 10 W Band 3
R122 7221068 47  ohms 10% il Band &4
R123 7221143 180 ohms 10% in
R124 7222215 47k ohms 10% W
RV125 AP, 604804 20 ohms 100 2. ﬂ Variable
R201 2223039 100k  ohms 10 2
R202 2223038 100k ohms 10% w
R203 7221206 560  ohms 1055 W
R204 Z222090 4.7k ohms 1050 Pl
R205 2223039 100k  ohms 1065 N
R206 7223038 100k ohms 10fa W
R207 7221206 560  ohms 10/ 20
R208 7222090 Le7k ohms 106 2w
R209 7223018 68k ohms 10% 0
R210 2224131 150  ohms 105% W
R211 7222090 Le7k ohms 1050 il
R212 7223081 220k  ohms 1055 2
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RESISTORS (Cont'd)

BeRe1617 CHAPTER 3
LIST OF COMPONENTS BLO/A

A-P. or
Ref. Joint Value Tol. Rating Remarks
Service
Ca-to Noe
R213 7222152 15k ohms 10% W
R214 2223101 330k ohms 100 W
R215 2223101 330k ohms 1050 W
R216 7223017 68k ohms 10 W
R217 2223206 262 Mogohms | 1055 W
R218 2222090 e 7k ohms 1056 bl
R219 222316k 1 Megohm 100 W
RV220 AP, 521,,0A 100k ohms 207 il Variable
R221 7222195 33k ohms 106 W
R222 Z222090 4.7k ohms 100 ¥
R223 7223164 1 Megohm 1066 W
RV22L, AP, 60254A 2,2 Megohms | 20 P Variable
R225 2223143 680k ohms 107 Pl
R226 2223143 680k ohms 1G% W
R227 2222153 15k ohms 1056 Pl
R228 7223102 330k ohms 105 0
R229 2223018 68k ohms 10%% o
R230 2222131 10k ohms 10% W
R231 2223038 100k ohms 1% x
R232 7222132 10k ohms 106
R233 z221111 100 ohms 100 il
R23L 2213173 620 ohms 5ie Le5W
R235 Z221131 150 ohms 10% W
R301 2223207 2.2 Megohmg | 105 W
R302 7223017 68k ohms 105 2
R303 2223101 330k ohms 105 W
R30L 2221227 820 ohms 10% W
RV305 2273001 3k ohms (07 Variable
R306 2223122 470k ohms 1056 AW
R307 2222215 47k ohms 1066 AW
R308 2221123 120 ohms 1070 il
RV309 2273001 50 ohms 100 Variable
R310 222314 680k ohms 10%% N
R311 Z24,4085 7.5k ohms S Lo SW
R312 2222069 3.3k ohms 105 50
R313 72441 1L, 15k ohms 107 e

Note:

The above list relates to replacement requirements; all fixed
composition resistors having a tolerance of 10%% The corresponding
resistors in the receivers may have either 10/ or 20% tolerances.



CHAPTER 3
LIST OF CQMPONENTS

TRANSFORMERS
Ref, Pattern No. Description
TR101 Replace TR101 “gandg 1-50W1th Aerial Transformer
TR102 5905—A P+ 184026/7/ /9/3 1st R. F. Tra.nsfarmer
TR103 2nd R.F, "
TR0 I.F. Output "
TR201 1St I.F. "
TR202 2rd I.F. "
TR203 3rd I.F. "
TR204. 65630 Monitor Loudspeaker Transformer
TR301 65689 Output Transformer
TR302 655618 Mains Transformer
INDUCTORS
Ref, Pattern No. Description
L3014 Choke, 1.5 nfl Oscillator
L102 Coil Tuned Oscillator
1202 Coil Tuned B.F.O.
L1203 Coil Pitch B.F.0. Tune
L2oy Coil Pitch B.F.0., Low
L1205 Coil B.F.O,
1301 Choke 1H Note Filter
1302 65560 Choke 18H Smoothing
1303 65561 Choke 10H "
FUSES
Ref, Joint Service Cat. No. Description
301 2590108 Fuse 0.5 Amp
F302 2590110 Fuse 2 Amp
F303 2590110 Fuse 2 Amp
LOUDSPEAKERS
Ref, Pattern No, Description
1s201 57160 sm.o) Monitor Loudspeaker 3 ohms
. 66922 (B4OA)




This sheet issued with A.L, No. 1 August 1956 BeRe1617 CHAPTER 3
LIST OF COMPONENTS BLO/A

PLUGS AND SOCKETS

AP, or
Ref, Joint Description
Service
Cato NOO
PL101 Z560070 Plug 4 pin, Aerial (Mk. &)
PL103 AP, 57771 Plug 4 pin, I.F. Output
PL201 AP, 60157 Plug 12 pin, L.F. Unit/RF Unit
PI.203 2560080 Plug 6 pin, Outputs (Mk. 4)
PL20L AP, 60158 Plug 8 pin, I.F./Power Unit
PL205 AP, 60157 Plug 12 pin, I.F./Power Unit
PL301 2560050 Plug 2 pin, Mains (Mke &)
SK101 AP, 60156 Socket 12 way, R.F./I.F. Unit
SK102 AP, 60451 Socket Coaxial, R.I.S.
SK201 AP, 57772 Socket 4 way I.F. Input
SKe02 AP, 604,51 Socket Coaxial R.E.C.
SK203 AP, 60451 Socket Coaxial R.E.B.
SK301 AP, W8369 Socket 8 way I.F./Power Unit
SK302 AP, 60156 Socket 12 way I.F./Power Unit
LAMPS
Ref. J.S. Cat. No. Description
LP101=107 | X951225 Lamp Pilot 6.5V 0.3A
SWITCHES
Ref. Pattern No. Description
Swi01 Switch Lamps, Band Indication
SW102 65638 Wafer Crystal, Crystal Switch
SW201 Switch 3 Position, Bandwidth
sw202 Switch 6 Position, System
SW203 W9836A Switch Single Pole, Limiter
SW20l. Switch Single Pole, Dummy Load
SW205 - Switch Single Pole, lionitor L.S.
SW301 6048 or |- Switch Double Pole, liains
50068
MISCELLANEQUS
Ref, Pattern No, Descriptian
X101 As Reqd. Cxrystal 2 Pin, Local Oscillator
X120% A/500 Crystal 500 kc/s, Calibrate
JEK301 676A Jack 3 Pole, Phones
JK302 676A Jack 3 Pole, Phones !
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BeR1617 CHAPTER 3
LIST OF COMPONENTS BLOB/C

COMPONENTS LIST RECEIVER B4LO PATTERNS 57140B/C

CAPACITORS
AP, or
Ref. Joint Value Tol. Rating Remarks
Service
Cat. Nos
c101 Z131175 12 pF 1070 500V Not in AP.57140C
c102 2123194 100 pF 2050 350V
C103 Z115095 0.1 2070 350V
C104 Z115095 Oa 1 205 350V
c105 2124407 0.0 /uF 209 350V
c106 ZA24477 0,003 pF 2056 350V
c107 ZA2l, 77 0. 003 205 350V
c108 ZA2h4T77 0.003 2056 350V
c109 = AP, 52437 2=20 100 Variable
c110 Z131178 15 pF 106 500V Band &4
C110 Z131194 L7 pF 57 500V Band 5
c111 7125666 600 ¢F 5 350V Band &4
c111 2125664 450 pF 5% 350V Band 5
c112 AP, 60189 12=322 pF Ganged Capacitor
Section
c113 = AP, 524,37 2-20 pF 1056 Variable
C11k 2131169 6.8 pF 1050 500V Band 2
C114 Z131058 10 pF 10/ 500V Band 3
cL Z131186 27 oF 105 500V Bard 4
C114 7131197 56 pF 50 500V Band 5
c115 Z125666 600 pF 5% 350V Band 4
c115 Z12566. 450 pF 5% 350V Band 5
C116 AP, 60189 12=322 pF Ganged Capacitor
Section
c117 7123194 100 pF 2050 350V
c118 Z124407 0,01 uF 2050 350V
C1i9 z115095 0.1 /JF 2050 350V
c120 Z115095 0.1 2050 350V
c121 Z123194. 100/ pF 20 350V
c122 = AP, 524,37 2-20 pF 1050 Variable
c123 Z131169 6.8 pF 1050 500V Bard 2
c123 Z131058 10 pF 105 500V Band 3
c123 7131184 22 pF 10;0 500V Band 4
c123 Z43119L. 47 pF 1050 500V Band 5
o112, 2125664 450 pF 5% 350V Band 5
c12 2125666 600 pF 550 350V Band 4
c125 AP, 60189 12-322 pF Ganged Capacitor
Section
C126 Z115095 0. 1 200 350V
c127 Z115095 O, 4 2050 350V
c128 2125665 470/ pF 576 350V
c129 2115095 0, 1 20, 350V
€130 7131206 100/ pF' 107 500V

E Replacement component to be Z160009.




CHAPTER 3
LIST OF COMPONENTS

CAPACITORS (Cont'd. )

AP, or
Ref. Joint Value Tol. Rating Remarks
Service
Cat. NO-
C134 Z131165 2,2 p¥ 0.5 pF 500V
C132 |= AP.52437 2=20 gF 10% 500V Variable
C133 Z131186 27 P 105 500V Band 1
C133 7131181 18 pF 10,0 500V Band 2
C133 Z1322dy. 12 pF 1Gye * 500V Band 3
c133 2132276 22 pF LA 350V Band 4
C133 2125608 33 pF : 5 500V Bard 5
C133A Not fitted Band 1
C133A Not fitted Band 2
C133A | 2132268 6.8 pF 105 500V Band 3
C1334 | 2125704 10 pF 57 500V Band 4
C1334 | 2132279 27 pF 50 350V Band 5
C134 2125476 470 pF 556 350V - | Band 1
C134 2126350 1050 pF 5o 350V Band 2
C134 Z126351 2200 pF 100 350V Bard 3
C134 wéL2l 500 pF S0 350V Band 4
C134 Z125450 390 pF S 350V Band 5
C135 60189 12-322 pF ) Gang. Cap. Sect.
c136 Z131178 15 pF 100 500V
C137 Z131206 100 pP 105s 350V
C138 2123194 100 pF 20 350V
c139 212319k 100 pP 20j0 350V
C140 ZA24L77 0,005 xF 20/ 350V
clu 2132277 22 pF 1055 500V Band 2 )
c144 2132073 15 pF 1o 500V Band 3 Patt.
( 57140C
cly2 7132280 27 pF 100 500V Bands 1/2) only
ci42 Z13227L. 18 pF 1056 500V Band 3
C143 2132280 - 27 TF 1050 500V Bands 1/2
C143 Z13227) 18 oF 1070 500V Band 3 )
c201 2125665 470 pF 5. 350V
c202 7115506 0.1 ¥ 20)¢ 350V
C203 Z115095 0.1 2050 350V
C20L Z115095 0.1 20 350V
C205 72125665 L70" pF 56 350V
C206 2125665 470 pF 50 350V
C207 Z115095 0.1 1P 200 350V
G208 Z115095 0.1 2056 350V
C209 2115095 0. 1/ 4F 205 350V
c210 2125665 470" pF 55 350V
ca211 7125665 470 pF L7 350V

» Replacement component to be Z160009.
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BeRe1617 CHAPTER 3
LIST OF COMPONENTS BLOB/C

A,P. or
Ref, Joint Value Tol, Rating Remarks

Service »

Cat. No.
c212 Z415095 0.1 P 20,5 350V
c213 7115095 0.1 /m 205 350V
c214 z115095 0.1 207 350V
c215 2125665 L70" pF S 350V
c216 2123194 100 pF 2056 350V
c217 211550, 0.02 2050 750V
c218 Z12327 200 205 350V
c220 Z115095 0.1 uaF 2060 350V
c221 Z115095 0.1 20% 350V
c222 7115148 0. 5'nF 2056 350V
c223 2115504 0,02 20% 750V
c22l 7123274, 200 20% 350V
c225 7115095 0.1 206 350V
c226 7125665 4707 pF 55 350V
c227 2123194 100 pFf 20 350V
c228 2123274 200 pF 205 350V
c229 Z115502 0,005 20% 1000V
€230 Z115095 0.1 /uxﬂ 205 350V
c231 Z2123456 500’ pF 2050 350V
c232 2115504 0. 02 /uF 205 750V
C233 Z115504 0s02 2050 750V
C23L4 7123194 100 20,. 350V
€235 7123456 500 pF 2050 350V
C236 7125665 470 pF 55a 350V
c237 Z115505 0.05 /uF 2055 500V
0238 Z115095 0.1 205 350V
C240 5«8/ pF Variable
C241 2125199 75 pF %o
c2y2 3=33 pF Variable
cay3 2123194 100 pF 207 350V BLOC only
C303 7115506 0.1 2050 350V
C30L 2115500 0,001 /uF 20% 1000V
C305 Z112521 L pF 205 LOOV
C306 7112521 z(;/up 205 LOOV
C309 Z121,09 L 01 S 2056 750V
C310 Z124409 0.01 niF 205 750V
Cc311 7124409 0.01 20,0 750V
c312 Z124,09 0. 01 2056 750V
€313 7115502 0.005 uF 2050 1000V
C314 Z11293. 8 piF 20% LOOV
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LIST OF COMPONENTS

CAPACITORS (Cont'd.)

A.P. No. or
Ref, Joint Value Tol. Rating Remarks
Service
Cat. No,
€315 Z11293L. 8 uF 200 LOoV
C316 Z115516 0502 uF 100 750V
317 2115574 0. ({@‘ 10,0 3507
C318 Z115500 0001 /ur 205 1000V
C319 Z115632 1 pF 205 350V
RESISTORS
AP, or
Ref. Joint Value Tol. Rating Remarks
Service
Cat. No,
R101 7223092 270k ohms 10;. W
RV102 AP, 514644 100k ohms 106 IV |Variable
R103 7223080 220k ohms 10,9 i
R10L 2221110 100  ohms 1075 Ul
R105 2221002 10 ohms 1050 2
R106 7223038 100k ohms 10,4 W
R107 2222123 8+2k ohms 105a 2T
R108 Z221110 100 olms 10,- 2
R109 7222026 1.5k ohms 100 7 |Band 1
R109 2222005 1k ohm 1050 W |Band 2
R109 7222038 1.8k ohms 107 W |Band 3
R109 7222080 3.9k ohms 100 AW |Band &4
R110 7223018 68k ohms 105 =
R111 2223038 100k ohms 105 Ew
R112 Z223122 470k ohms 1050 2
R13 2222216 47k ohms 10,0 i
R4 2222216 47k ohms 105 2w
R115 4221152 220 ohms 1059 W
R116 7223009 56k ohms 1050 0
R117 7222089 e 7k ohms 1059 W
R118 7221026 22 ohms 10j6 W
R119 2221206 560 ohms 10, AV
R120 7222215 47k ohms 105 W
R121 7221194 470 ohms 10 20
R122 7222017 1.2k ohms 106 2W |Band 1
R122 7221185 390 ohms 1050 27 |Band 2
R122 7221143 180 ohms 107 0 |Band 3
Ri122 7221068 47 ohms 100 27 |Band 4
R123 7221143 180 ohms 102 o
R124 Z222215 47k ohms 10, W i
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B.R.1617 CHAPIER 3
LIST OF COMPONENTS BLOB/C

Ach or
Ref. SJ°1’.‘t Value Tol. Rating Remarks
ervice .
Cat. No.

RV125 A.P,60480A 20 ohms 10% 2.5W Variable
R201 7223039 100k ohms 10% W

R202 Z223038 100k ohms 10% W

R203 7221206 560 ohms 10% iw

R204 2222090 4.7k ohms 10% 3

R205 7223039 100k ohms 10% W

R206 2223038 100k ohms 10% iw

R207 7221206 560 ohms 10% .

R208 2222090 4.7k ohms 10% N

R209 2223018 68k ohms 10% 3

R210A/B Z221131 150 ohms 10% W

R211 2222090 4.7k ohms 10% 2

R212 7223081 220k ohms 10% W

R213 2222152 15k ohms 10% W

R218 2222090 4.7k ohms 10% W

R219 7223164 1 Megohm 10% w

RV220 2262183 100k ohms 10% 2w Variable
R221 2222195 33k ohms 10% W

R222 2222090 4.7k ohms 10% i |

R223 7223164 1 Megohm 10% W

RV224 2262948 2.5 Megohms 10% w Variable
R225 2223143 680k ohms 10% w

R226 2223143 680k ohms 10% W

R227 2222153 15k ohms 10% W

R228 %223102 330k ohms 10% i

R229 7223018 68k ohms 10% >

" R230 2222131 10k ohms 10% w

R231 2223038 100k ohms 10% w

R232 2222132 10k ohms 10% N

R233 z221111 100 ohms 10% 2

R234 2243173 620 ohms 9% Lo 5W

R235 2223059 150k ohms 10% iw

R236 2223143 680k ohms 10% W

R237 Z223143 680k ohms 10% W

R301 2223207 2.2 Megohms 10% W

R302 2223017 68k ohms 10% W

R303 2223101 330k ohms 10% w

R304 2221227 820 ohms 10% W

RV305 Z273001 3k ohms 10% Variable
R306 7223122 470k ohms 10% W
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RESISTORS (Cont'd.)

AP, or
Joint .
Ref. Service Value Tol. Rating Remarks
Cat. No.
R307 2222215 47k ohms 10% W
R308 z221123 120 ohms 10% W
RV309 2273001 50 ohms 10% Variable
R310 222314l 680k ohms 10% N
R311 724,085 7.5k ohms 5% L.5W
R312 2222069 3.3k ohms 10% |
R313 Z2L 1Y 15k ohms 10% 6w
R314 7222090 4.7k ohms 10% 3w
TRANSFORMERS
Ref'. Pattern No. Description
TR101 to TR103 TR101 bands 1-5 5905-A.P. 184026/ Transformers R.F,
7/8/9/30
TR104
TR201 to TR203 g Transformers I.F,
TR20L 65690 Transformer A.F.
TR301 65689 Transformer A.F. - Outpuf
TR302 67763A Transformer Power - Maing
INDUCTORS
Ref. Pattern No. Description
L101 Choke 1.5 mH, Oscillator
L4102 Coil tumed, Oscillator
L201 Coil IF, IF Input
L202 Coil tuned, B.F.0.
L203 Coil Pitch, B,F.0. "Tune"
L204 Coil Pitch’ B'FQOO "LC'"
L205 Coil, Calibration coupling
L206 Coil tuned, Crystal Filter
L302 65560 Choke 18H. Smoothing
L3044 67762 Choke 20H. Smoothing
FUSES
Joint Servic
Ref. ° gat.";; i e Description
F301 Z590108 Fuse 0.5 Amp
F302 Z590110 Fuse 2 Amp
F303 2590110 Fuse 2 Amp
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LIST OF CQMPQNENTS ELOB/C

LOUDSPEAKERS
Ref, Pattern No, Description
1s201 A.P.66922 - Loudspeaker 3 ohms, lionitor.
PIUGS AND SOCKETS
A.P. or
Ref, Joint Service Description
Catg NO.
PL101 2560070 Plug L Pin, Aerial (ik. 4)
PL103 AP.57771 Plug 4 Pin, I.F. Output
PL201 AP, 60157 Plug 12 Pin, I,F. Unit/R.F, Unit
PL203 Z560080 Plug 6 Pin, Outputs (Mk. 4)
PL204. AP, 60158 Plug 8 Pin, I.F./Power Unit
PL205 AP, 60157 Plug 12 Pin, L.F./Power Unit
PL301 2560050 Plug, 2 Pin, iiains (Mk. 4)
SK101 AP. 60156 Socket 12 Way, R.F./I.F. Unit
SK102 AP, 60451 Socket Coaxial, R.I.S.
SK201 AP, 57772 Socket 4 Way, I.F. Input
SK202 AP, 60451 Socket Single, REC
SK203 " AP, 60451 Socket Single, REB
SK301 AP.W8369 Socket 8 Pin, I.F./A.F. and
Power Unit
SK302 AP. 60156 Socket 12 Pin, I.F./A.F. ard
: Power Unit ‘
LAMPS
Ref, J.S. Cat. No. Description
1P101-107 X951225 Lamp Pilot 6.5V 0.3A
SWITCHES
-~ A.P. OI'
Ref, Joint Service Description
Cat. No.
S7101 Switch Lamps, Band Indication
Si71102 65638 Wafer Crystal, Crystal Switch
SW201 Switch 3 Position, Bandwidth
SW202 Switch 5 Position, System
SW203 5930-99-972-8826: Switch Single Pole, Limiter




CHAPTER 3
LIST OF COMPONENIS

SWITCHES (Cont'd. )

AP, or
Refe Joint Service Description
Cat. NO.
SW20L. Switch Single Pole, Dummy Load
SW205 52805 Switch Single Pole, lionitor L. S.
SW206 5930-99-972-8825 Switch 2 Position, A.G.C.
SW301 604,48 or Switch Double Pole, Mains
50068
S.W.M, 2510080 Microswitch, C.A.W. (Patt. 57140C only)
MISCELLANEOUS
Ref, Pattern No, Description
X1201 67864 Crystal 500 ko/s, Calibrate
XL101 Crystal 2 Pin, Local Oscillator
XL202 Crystal, Crystal Filter
JK301 676A Jack 3 Pole, Phones
JK302 &76A Jack 3 Pole, Phones
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B.R,1617 CHAPTER 3
LIST OF COMPONENTS BLOD

CAPACITORS
A.P. or
Ref. Joint Value Tol. Rating Remarks

Service

Cat. Noe
c101 Z115095 20,; 350V Stud mounting
c102 2115095 0e1 (m 2050 350V " "
€103 Z124407 0.0 2055 350V
C104 Z123194. 100 ﬁp 205% 350V
6105 2132280 27 pF 1066 500V
C106 2132280 27 pF 10% 500V
C107 2160009 4~18 pF 10 Variable
C108 2132277 22 pF 1Gjo 500V
c109 7132280 27 oF 1066 500V
Cc110 7132280 27 pF 1079 500V
c111 Z160009 L=18 pF 1G5 Variable
c112 Z132073 15 pF 10% 500V
C113 2132274 18 pF 105 500V
C114 Z13227 18 pF 1066 500V
c115 Z160009 L=18 pF 10% Variable
c116 Z160009 4-18 pF 1050 Variable
cM17 Z13118%. 22 pF 1050 500V
c118 7125666 600 pF 5% 350V
c119 2160009 4=18 pF 1050 Variable
C120 2132291 56 pF 5 500V
c121 Z12394: 330 pF o 750V
c122 AP, 60189 12-322 pF + 55 Ganged Cap. Section
c123 Z12L477 0,003 /uF 2050 350V
cl2k 212,77 0.003 /uF 2050 350V
c125 Z12L4.77 0,003 20Fa 350V
c126 AP. 60189 12=322 pF + %h Ganged Cap. Section
c127 Z131165 2.2 pF 0.5 pF 500V
c128 Z121,07 0.01 2055 350V
c129 Z12319 100 205 350V
€130 Z160009 L =18 pF 105 Variable
c131 2160009 4=18 pF 107 Variable
c132 7131169 648 PF 1055 500V
C133 Z160009 4=18 pF 10% Variable
C134 7131058 10 pF 105 500V
C135 Z160009 4=~18 pF 1040 Variable
C136 7131184 22 pF 10;o 500V
C137 Z125666 600 pF 350V
c138 Z160009 L~18 pF 10% Variable
C139 Z132291 56 pF 5% 500V
C140 2123941 330 pF 25 750V
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LIST OF COMPONENTS

CAPACITORS (Cont'd. )

AP. or .
Ref. Joint Value Tol. Rating Remarks
Service
Cat, Noe
C141 2125476 470 pF %0 350V
Ci42 2131186 27 pF 1G5 500V
C143 Z160009 4=18 pF 1060 Variable
CA4L 2126350 1050 pF o 350V
C145 2131181 18 pF 107 500V
C146 2160009 L=18 ¢F 1055 Variable
c147 2126351 2200 pF 5% 500V
c148 2132244 12 pF 0.5 pF 500V
C149 AP, 61588 6.8 pF 206 500V
€150 Z160009 4=18 pF 1065 ' Variable
C151 AP, W62, 500 pF 55 350V
c152 2132276 22 oF 5 500V
C153 2125704 10 pf 5 350V
C154 2160009 4=18 pF 1075 350V Variable
C155 Z125450 390 pF 5+ 350V
c156 2132282 33 oF 55 500V
C157 2125608 33 pF 79 350V
c158 Z160009 L=18 pF 106 Variable
C159 ' 1.2 pF Variable (0SC.
TRIM) W & RC31-14
C160 AP, 60189 12=322 pF 25 Ganged Capacitor
. Section
c161 Z115095 0.1 yiF 2065 350V Stud mounting
c162 Z131178 15 /5P 1050 500V
c163 2123194 100 pF 20% 350V :
C164 7115095 O 1 2075 350v Stud mounting
C165 Z115095 0.1 /;F 20, 350V " "
Cc166 2160009 4=-18 pF 10/0 Variable
c167 2160009 4=18 pF 105 Variable
c168 Z131169 6.8 pF [oF 500V
c169 Z160009 4=-18 oF 100 Variable
c170 2131058 10 oF 10,5 500V
ci71 2160009 4=-18 ¢F 10,0 Variable
c172 Z131184, 22 1075 500V
C173 2125666 600 pF 5% 350V
C174 2160009 4=18 ¢F 105 Variable
C175 Z131194 47 pF 50 500V
c176 Z123941 330 pF %5 750V
c177 Z115095 0.1 204 350V Stud mounting
c178 AP, 60189 12=322 pIf s Ganged Capacitor
Section
c179 Z123194. 100 pF 20;: 350V
c180 2123194 100 pF 20 350V
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CAPACITORS (Cont'd. )

BeR.1617 CHAPTER 3
LIST OF COMPONENTS BLOD

AP, or
Ref, Joint Value Tol. Rating Remarks
Service
Cate Noe
c181 2131206 100 pP 100 350v
c182 Z125665 L70 pF 2055 350V
Cc183 Z115095 0.1 5o 350V | Stud mounting
c18, 7131206 100/ pF* [ 350V
c185 ZA2L 477 0. 003 /uF 2050 350V
c186 Z123926 120 pF %5 750V
c187 7123926 120 B 2 750V
c188 Z123926 120 pF 250 750V
c189 Z131169 6.8 pF 1055 500V
c201 z125662 470 pF 56 ;ggg_
C202 211550 0, 1 uF 2045
€203 7115095 0. 1911" 2055 350V |Stud mouﬁting
c20L 2115095 0.1 /uF 2056 350V "
205 2125665 470/ pF 57 350V
C206 2125665 470 oF 5 350V )
€207 7115095 0.1 205 350V St':.ld moun:fmg
C208 Z115095 0.1 /;1:' 207 350V ' )
€209 Z115095 0.1 /JF 2050 350V " '
€210 7125665 470/ pf 56 350v
c211 2125665 470 gF 550 350V -
c212 Z115095 0.1 /uF 205 350V | Stud mounting
c213 2115095 0,1 /uF 205 350V "
c214 Z115095 O. é/uF 2G 350V " B
c215 7125665 L70 oF 55 350V
c216 7123194 100 pF 205 350V
c217 Z115504 0,02 2G0 750V
C§18~ 7123274 200 2050 350V o Ca .
C219 o Capacitor
C220 Z115095 0. 1 /uF 205 350V | Stud mounting
c221 Z115095 200 350v Stud mounting
c222 2115148 géuF 2050 350V
2l Z12327L o
c225 Z115095 0.1 pod 200s 350V | Stud mounting
Cc226 2125665 470 pF 5 350V
c227 7123194 100 pFf 2050 350V
c228 Z12327. 200 pF 28?’ 135ov
C229 74115502 0. 005 20% 000V
€230 7115095 Oe 1 / 2005 350V | Stud mounting




CHAPTER 3

LIST OF COMPONENTS

CAPACITORS (Cont'd.)

A.P, or
Ref, Joint Value Tol. Rating Remarks
Service
Cat. No,
c231 2123456 500 pF 2052 350V
c232 Z11550L 0.02 2005 750V
C233 Z115504. 0.02 20, 750V
C23L Z123194 100 20,0 350v
C235 2123456 500 pF 2050 350V
C236 ' 425 pF 570 350V Lemco 1510
C237 Z115505 0.05 20,5 500V
0238 Z115095 0.1 gg 2054 350V Stud mounting
€239 Z160009 L=18 pF 1050 Variable
cau0 1e5-8 pF Variable = Oxley
Diff D.V.C. 1-5/8
c241 75 pF 2% 350V Lemco 1510
c242 Z167006 3=30 pF Variable W and R
‘ C30~01
o243 Z160009 4=18 pF 1050 Variable
ca245 1-10 pF Varizble W and R
C31/14A
c2u6 Z132419 3.3 o 0e5 PF 500V
cany Z160009 4=18 pPF 1055 Variable
c248 Z132420 Le7 PF 0.5 pF 500V
c249 2123194 100 pF 2000 350V
€250 Z132285 39 pF 55 500V
C303 Z115506 Ou1 205 350V
C30L Z115500 0.001 /uF 2050 1000V
C305 7112521 L. /uF 20% LOOV
C306 Z112521 X /uF 20,9 LOOV
C309 2124409 0{01 /.iE‘ 20;. 750V
€310 2124409 0.01 20; 750V
C311 Z1212,09 0,01 /.JF 20, 750V
C312 Z1240,09 0,01/ uaF 209 750V
C313 Z115502 0.00 /uF 20, 1000V
C314 e /uF 2050 LOOV TCC Type 82
03 15 8 ] 20(74 -'-Q-OOV 1] 1 "
C316 Z115516 {02 1050 350V
G317 0.1 ﬁF 10, 350V TCC Type CP.45N
C318 Z115500 0.0 1/uF 20,0 LOOV
C319 2115632 1/uF 20,0 350V




This Sheet issued with A,L. No. 1 August 1956

RESISTORS, CARBON INSUIATED FIXED GRADE 2

- 32

Unless otherwise stated

BeRe1617 CHAPTER 3
LIST OF COMPONENTS B4OD

A.P. or
Ref, Joint Value Tole Rating Remarks

Service

Cat. Nos
R101 7223092 270k ohms | W™
R102 7223080 220k ohms W
R103 2221110 100 ohms 2V
Ri0L 7222123 8+ 2k ohms ]
R105 2221002 10 ohms i
R106 2223038 100k ohms 1
R107 7221110 100 ohms W
R108 7222026 1.5k ohms W
R109 2222005 1k ohm W
R110 2222038 1.8k olms W
R114 7222080 3.9k ohms Pid
R112 Z223018 68k ohms 27
R113 2223038 100k ohms w
R114 7222216 47k ohms Pl
R115 2223122 470k ohms W
R116 2222017 1.2k ohms W
R117 2221185 390 ohms )
R118 Z224143 180 ohms ) W
R119 2221068 4,7 obms > 105 2
R120 7222216 47k ohms P
R121 2221089 68 ohms 3
R122 7221143 180 okms 3
R123 2223030 82k ohms Fl
R12L 2222101 5.6k ohms W
R125 7221185 390 ohms N
R126 2222215 47k ohms W
R127 7221026 22  olms W
R128 2222215 47k ohms A
R129 7221194 470 ohms &
R130 2221152 220 ohms ™
R201 7203039 100k ohms 20
R202 7223038 100k ohms W
R203 7221194 470 ohms W
R204 7222090 Le 7k obms i
R205 7203039 100k ohms =
R206 7223038 100k ohms W
R207 7221194 470 ohms W
R208 7222090 Lo 7k oOhms vl
R209 Z223018 68k ohms i
R210 7221131 150 ohms W
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A.P, or
Ref, Joint Value Tols Rating Remarks
Service
Cat. No.
R211 2222090 Ls 7k ohms N
R212 2223093 270k ohms w1
R213 Z222143 12k ohms el
R218 2222090 Lo 7k ohms a0
R219 222316l 1 Megohm )
R221 2222195 33k ohms i)
R222 2222090 Lo 7k ohms ]
R223 722316, 1 Megohm AW
R225 7223143 680k ohms _ =
R226 7223143 680k okms > 1050 W
R227 7222153 15k ohms N
R228 7223102 330k ohms =7
R229 7223018 68k ohms 27
R230 7222131 10k ohms A
R231 7223038 100k ohms W
R232 7222132 10k ohms t =7
R233 7221111 100 ohms |~ N
R23. 7243173 620 ohms 570 LA Wire wound
R235 2223059 150k ohms |- el
R236 2223092 270k ohms W
R237 2223176 1,2 ohms W
R238 7222216 47k ohms W
R239 7221131 150 ohms W
R240 2221164 270 ohms W
R301 2223207 2. 2l ohms b 106 =
R302 7223029 82k ohms W
R303 2223080 220k ohms 2
R30L. 7221152 220 ohms W
R306 7223122 470k ohms AW
R307 7222215 47k ohms =W
R308 2221195 470 ohms , il
R311 724,085 7.5k ohms 5sa LW \/ire wound
R312 2222069 3.3k ohms 105 27
R313 Z2LL A1 15k ohms 5o 6w Tire wound
R34 7222048 2.2k otms |} . Pl
R315 7221195 470 obms | ” Z




BeRe1617 CHAPTER 3

us 6
This Sheet issued with A.L. Noe 1 August 195 LIST OF COMPONENTS BLOD

VARIABIE RESISTORS

—
A.P. or
Ref, Joint Value Tol, Rating Remarks
Service
Cat. NOO
.RV101 AP, 514644 100k ohms 2046 3% | Anti=Cross-Mod.
RV102 AP, 60480A 20 ohms 1050 2.5W lamps =Brilliance=
RV220 2262183 100k ohms 205 0.1W | Limiter
RV22L 2262948 2.5M ohms - 2060 0. 1W A,F, GAIN
RV305 3k ohms F.
szos} 2275001 50 ohms } 1076 Ganged [*2* GATN
TRANSFORMERS
A.P, or
Ref, Joint Description
Service
Cat. Noe
TR101/115 [ TR101 bands 1-5 | R.F. Transformers, Tuned Bands 1-5
5905-A.P . 184026/
7/8/9/30
TR116 I.F. Transformer
TR201 ’ ,
TR202 . I.F, Transformers
TR203)
TR;O‘l AP.g;689 Audio Qutput Transformer
TR302 . AP.67763A Mains Transformer
TR303 |  AP65690 Mo Transformer
INDUCTQORS
AP, or
Ref, Joint Description
Service
. Ca‘b. NO.
1101 Coils, Tuned = Local Oscillator
" to Bands 1 = 5
L4105 ) :
Li06 Choke 1.5 mH = Local Oscillator
1201 Coil, tuned (I.F.)
1202 Coil, tuned B.F.O.
1205 Coil B.F.0.
L302 - AP, 65560 Choke 18=25H « Smoothing
L30L AP, 67762 Choke 20H « Smoothing
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LIST OF COMPONENTS

FUSES
AP, or
Ref, Joint Description
Service
Cata NO.
F301 Z590108 500 mA Cartridge Fuse
F302 ; " "
T2} - oot 24
LOUDSPEAKER
Ref., Pattern No. Description
1s201 66922 Loudspeaker 3 ohms (Monitor)
PLUGS AND SOCKETS
_ AP, or
Ref. Joint : Description
Service
Cate. Noe
P1101 2560070 4 Pin Mark 4 = Aerial Input
PL102 AP, 57771 4 Pin = Inter-connecting (R.F./I.F. Units)
PL201 AP, 60157 12 Pin = Inter-connecting (R.F./I.F. Units)
PL202 Z560080 6 Pin = liark 4 = Audio Output
PL203 AP, 60158 8 Pin - Inter-connecting (I.F./A.F. = Power
‘ ' Unit)
PL20L AP, 60157 12 Pin ~ Inter-comnecting (I.F./A.F. = Power)
’ Units
PL301 2560050 2 Pin Mark 4 = Mains Input
SK101 AP, 60£l-51 CoaXial - ReI.S.
SK102 Crystal - Local Oscillator
SK103 AP, 60156 12 Pin = Inter-connecting (R.F./I.F. Units)
SK201 AP, 57772 4 Pin = Inter-connecting (R.F./I.F. Units)
SK202 AP, 60451 Coaxial = R.E.C.
SK204 Crystal B.F.O0.
SK301 AP, W8369 8 Pin - Inter-connecting (I.F./A.)F. and Power
' ' Units
SK302 AP, 60156 12 Pin = Inter=connecting (I.F./A.F. and Power
. Units)
IALPS
Ref, J.S. Cat. No, Description

LP101-107 . X951225 Pilot Lamps 6.5V 0.3A M.E.S.
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LIST OF COMPONENTS BLOD

SWITCHES
A P. or
Ref, Joint Description
Service
Ca'b. No.
Si101 Micro Switch = Burgess V3N IR1
Sw102 Switch Lamps
SW103 Crystal Switch
Sw201 Switch 3 Position = Bandwidth
SW202 Switch 7 Position = System =
SW203 [5930-99-972-8826| Switch 2 Position = Limiter =
SV 204 AP9836A Switch 2 Position = Dummy Load -
SW206 |5930-99-972-8825| Switch 2 Position = A.G.C. =
SW301 AP, 60448 or) | Switch 2 Position = Mains
AP.50068
SW302 52805 Switch 2 Position - Monitor L.S.
MISCELLANEOUS
A.P. or
Ref, Joint Description
Service
Cat. NO.
MR1 CV. 448 Crystal = Rectifier =
X1101 Crystal = Local Oscillator =~
X1201 AP, 67864 Crystal 500 ko/s - B,F.O. (calibrate) -
XL.202 Crystal 500 k¢/s = Crystal Filter -
JK301/2 AP, 676A Jack 3 pole
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CHAPTER 4

RECEIVER PATTERN DIFFERENCES

Introduction

1e The principal differences between the five patterns of the receiver are

detailed below, As a general rule, subsequent patterns retain all
improvement modifications and special facilities incorporated in the earlier
types of the receiver, Thus BLOB retains all the modifications of BLOA, whilst
incorporating additional modifications.

~

24 It should be remembered that the identity of a éomponent in the circuit
drawings of one pattern of receiver, is not necessarily the same in the
circuit drawings of other patterns of the BLO receiver.

A, Po 57140A
3 This pattern differs from A.P.57140 as follows: -

(a) The position of the noise limiter valve on the IF Unit is changed, to
provide additional space for the fitting of an improved design of monitor
loudspeaker,

(b) A tensioning device is fitted to the driving chain of the tuning mechanism
to minimise backlash,

(c) The LIMITER and AF GAIN potentiometers (RV220 and RV224) are brought out
to control knobs, instead of the screwdriver adjustment.

(&) The mains transformer TR302 is an oil filled type instead of the original
open type. Three webs are cut away in the chassis to give clearance,

NOTE: In accordance with Modification No. 5 (B.R.1917), this transfommer should
now be replaced by A.P, 65561B,

e protection bar is fitted in front o e ransformer trimmers to
( A tection bar is fitted in front of the IF t L tri t
© prevent damage when the unit is withdrawn from the case,

(f) A portion of the left-hand side plate is cut away to facilitate removal
of the crystal,

(g) The screen of the RF Unit is bent to prevent vibration.
(h) The size of the dowel holes is increased to bring the IF chassis forward.

(j) The manual GAIN control RV305/309 is fitted with a ganged potentiometer
of improved design.

(k) Certain reconditioned receivers will have temperature compensated
capacitors fitted in the local oscillator, RF and b.f.0. circuits as in the
case of the BALOB/C/D.
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(2)
(b)

()

(d)

(e)

(£)
(2)

(h)

(3)

(k)

(1)

A. P 57140B
This pattern differs from A.P.57140A as follows:-

A redesigned tuning drive is fitted,

A 500 ko/s crystal filter is fitted in the IF chain, between the first
two stages, The mounting of the filter is effected by removing the
secondary of the IF coil L201, to the position formerly occupied by the
monitor loudspeaker transformer TR204, this last-mentioned component is
moved to the AF and Power Unit. The position formerly occupied by the
transformer secondary L201 is taken by the IF transformsr TR201, and the
crystal filter (L1206, XL202 etc.) positioned in the place vacated by
TR201.

The SYSTEM switch SW202 has five instead of six positions. The manual
position is no longer required, as a separate a.g.c. switch SW206 is
fitted to provide facilities for both manual and automatic gain control,
in all positions of the SYSTEM switch. The a.g.c. switch is fitted in
the position formerly occupied by the monitor loudspeaker switch SW205,
this in turn being moved to the AF and Power Unit above the mains switch.

The a.g.c. time constants are modified. The two load resistors R214/5,
both of 330k ohms, are changed to R236/7, both of 680k ohms; C219, R217
and switches SW202b/c are removed and R216, (68k ohms) is changed to
R235 (1 50k ohms). These changes give time constants of O.1 second charge
and one second discharge for all systems of operation.

The BANDWIDTH switch SW201 is fitted with an additional section and has
been re-wired to bring in the crystal filter on 1 kc¢/s in the third
position of the switch,

Certain leads in the IF Unit have been screened, to reduce hum pick-up.

Increased smoothing is provided by replacing the 410H choke L303, by a
20H choke L30k4, and C307/8 (4 N capacitors), to C314/5 (8 N

capacitors).

To reduce hum, the following changes are incorporated:- Capacitors
0316/7 (0.02 I{aF and O':;{JF respectively), are connected across L30k,
the screen of V302 is féd through R314 (L4e7k ohms), and the heaters
of V301/2 are earthed only in the IF Unit.

The Note Filter, C302/L301 is removed, together with the associated
BANDWIDTH switching. The anode load resistor of V301 (R302) is
connected directly to the h.t. line.

A replacement mains transformer A.P.67763A (TR302), with a 'C' core, is
fitted,

A device is fitted to give a direct indication of the frequency band to
which the receiver is switched.

The trimming tools formerly supplied with the receiver were changed for
the following reasons:-

(i) It was found that the existing tools were not suitable for lining
up the crystal filter, due to the excessive metal,

(ii) In view of this, the tools were modified and simplified so that one
tool, capable of trimming both the crystal filter and the ordinary
IF trimmers, replaced two trimming tools previously supplied.
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5e
are as

Aerial

AP, 57140C
The only differences between this pattern and A.P.57140B are those
due to the adaptation of the receiver for common aerial working. They
follows: -

Circuit Modifications Fig. 12 Chapter 3.

(a)

The aerial input is taken from Pins B and C of the aerial plug PL101,.
Pin A is earthed close to the plug and Pin D, previously comnected to
the secondary side of the input transformer TR101, wvia a small
capacitor C101, to give a high impedance input, is no longer used.
Separate co~axial leads are taken from Pins B and C of PL101 to
contacts 1 and 2 of the aerial turret contact assembly. These contacts
are also connected to the terminals of the micro-switch SWii (SW101

in B4OD), which is operated by small conical cams fixed to the rear of
the turret. The cams are placed so that when the turret contacts engage
on any frequency range, the micro~switch contacts are cpen, and the
aerial input circuits are included in series in the transmission lines.
Vhilst the turret is being switched from one range to another, the
micro-switch is released and the contacts close, placing a short-circuit
across the aerial input. When moving the turret from the operative
pPosition, the cams are arranged so that whichever way it moves, the
micro=-switch short-circuits the receiver input, before the tips of the
pin contacts on the turret have been released by the fixed blade contacts.
A comnection between Pins A and B is thus maintained whilst switching
from range to range.

Modifications to the Aerial Coil Compartments of the Turret

()

Circuit and layout diagrams of the three turret compartments concerned
(Wavebands 1, 2 and 3) are shown in Pigs. 1 and 2, Part 3, the
additional components relative to the modifications are indicated by
dotted lines. The input transformer primary circuits have been re-
designed so that the conditions of common aerial working (as specified
in B.R. 1615 Ch. 2) are maintained. The inductance of each primary
winding is small enough to allow the xfilter (formed by this winding
and the additional capacitors for the common aerial working system) to
have its cut-off frequency maintained above 30 lic/s, when working into
a 92 omms load, thus avoiding attenuation of incoming signals over the
frequency range of the receiver. The coupling between primary and
secondary of TR101 is such as to ensure the matching conditions required,
i.es a standing wave ratio better than O.4. In actual practice this
means reducing the coupling, thus increasing the selectivity of the
aerial circuit. This has the effect of increasing the noise factor on
Ranges 1, 2 and 3. The increase in noise factor varies between 1 and
1.5 dB with a 92 ohms source. On Ranges 4 and 5, the primary inductance
is so small that stray circuit capacity is sufficient to make the x
filter.

Modified Earthing Arrangements Fig. 1

(e)

(i) These modifications achieve a reduction in coupling between the
oscillator and aerial circuits in the RF turret. In the origimal
patterns of the receiver, each coil compartment was insulated from
the turret section to which it was secured. In the common aerial
working receivers the aerial coil compartment is earthed to the
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(1)

turret by the securing screws and a new earth terminal provided
on the compartment, by replacing the paxolin spacer with a metal
one. Additional earthing of the turret is provided by an
earthing spider comnected to a ring, which is in turn connected
to the turret. A link is fitted between the oscillator and
mixer sections of the turret, to mmintain tine relative potentials
and reduce circulating currents.

As a result of this additional earthing, the oscillator
radiation has been reduced so that the interference experienced
in the c.a.w. system is approximately at the same level as that
experienced with a single aerial when the receiver aerials are
separated by about 15 feets With these single aerial systems,
aerial separations of as little as four feet are not uncommon
and this form of interference has not proved excessive.

With the c.a.w. system there is the added advantage, that it is
always possible to switch to the alternative aerial.

A.Pe 5714L0D

e As previously stated in the introduction to the handbook, circuit
references have been extensively changed in this pattern of the

receiver,

The mechanical and electrical differences between A.P.57140D and

57440C, can best be considered by dividing them into three groups as follows:=-

(a) Introduction of preferred type valves.

(b) Introduction of facilities for the reception of Frequency Shift Keying.

(c) liiscellaneous changes.

7. Dealing with the above groups in order:-

(a) Changes due to the new valves

(1)

Valves
. BLO/A/B/C BL4OD |
Valve CV No. CV No. Operation
V101 Cv327 CVLO14 First RF
vio2 CV303 Cvy5L. Second RF
V103 CV302 Ccv2128 Ilixer
V04, Cv327 CVL401L4 Oscillator
V201/2/3 CV303 CV131 1st, 2nd and 3rd L.F.
V206 CV303 Cv131 B.F. Q.
V301 CV303 CVL45L AF Amplifier
V302 CV30L Cv2136 Output
V303 CV346 or CV1790 CV493 Rectifier
V30L Cv287 - Stabiliser
V304 - Cvy93 Rectifier
V305 - Ccvi832 Stabiliser
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In the table given below, the valves underlined are those fitted
so far, by the marufacturer. Eventually, the -valves shown in the "Reliable"
column will be used exclusively.

liearwhile when a "Preferred" valve fails, it should be replaced by its
"Reliable" equivalent, if this is available.

-

Ref, Reliable Prelerred
vio1 CVLO1L. CvVi38
V102 CV4L009 CVL 5.
V103 Cv2128
V104 CVLO1L CV138
V201 CV1+O:i 5 Cv131
V202 CV4015 CcVi31
V203 CV4015 CV131
V20L. CV4L007 CV1L0
V205 CV4007 CVAL0
V206 CVL015 CcV131
V301 CV4.009 CVL.5.
V302 CVLOL3 CV2136
V303 CV4005 V493
V304 CV4005 CVL.95
V305 ovig32 -
Underlined valves fitted by
manufacturer,

(ii) Changes - Resistars

B4LOC BLOD
Ref, Value Joint-Ser, Ref. Value Joint=Ser, Remarks
Cat. No. : Cate. No,
R115 220 ohms Z221152 "R121 68 ohms 2221089 V102 Cathode
R116 56k ohms 7223009 R123 82k ohms 72223030 |V103 Screen
R117 | 4.7k ohms 7222089 R124 | 5,6k ohms 2222101 V103 Ancde
R119 560 ohms 7221206 R125 39 ohms 7221185 V103 Cathode
R203 560 ohms 7221206 R203 470 ohms 2221194 [V201 Cathode
R207 560 ohms 7221206 R207 | 470 ohms 2221194 | V202 Cathode
R212 220k ohms 7223081 R212 270k ohms 2223093 A,G.C, Delay
R213 15k ohms 7222152 R213 12k ohms 2222143 A.G.C. Delay
R236 680k ohms 2223143 R236 270k ohms Z223092 |APF, A.G.C.
R237 680k ohms 2223143 R237 1 2M ohms 72223176 |AF, A.G.C.
R302 68k ohms 2223017 R302 82k ohms 2223029 (V301 Ancde
R303 330k ochms 2223101 R303 220k ohms 7223080 V301 Screcn
R304 | 820 ohms 2221227 R304 | 220 ohms z2221152 V301 Cathode
R308 120 ohms 2221123 R308 470 ohms ! 2221195 V302 Cathode
R310 | 680k ohms Z22314). Deleted, CV1832 has no primary ignition electrode
R314 | 2.2k ohms 2222048 | V302 Screcen
R34 Le Tk ohms 2222090 R315 470 ohms 2221195 V302 Cathode
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(iii) These component changes are all consequent upon the use of the

new type valves and are necessary to ensure correct valve
potentials, stage gain, and receiver characteristics.

(b) Changes due to the introduction of the FSK facility

(i) Two mcdifications have been mde for this purpose: -

(1) The beat frequency oscillator has been made to function at
two additional frequencies; these are marked "FSK WIDE
~HIGH=" and "FSK VIDE -LOW=" on the SYSTHI Switch (Fig. 3
Ch. 1). The marking "FSK NARRCW" has been added to the
existing "C.V. =HIGH= and =LOW=" on the switch; hovever, the
operation of this facility remains as before.

(2) A small variable capacitor, marked "0SC TRIM" on the front
panel, has been added to the local oscillator circuit to
give fine tuning.-

(ii) Changes brought about by (1) above:=

C236 (470 pF), in the B4OC is replaced by C236 (425 pF) and

€250 (39 pF). €250 is a temperature compensating capacitor, hence
greater stability of the b.f.o. is maintained for f.s.k. reception,
The b, f. 0. pitch coils in the B4OC (1203 and L204) are no longer
fitted; pitch control is effected in the B4LOD, by adjustment of
the trimmers C239, C243, c247 (all 4 - 18 pF) and C245 (1 = 10 PF)e
The latter is shunted by C246 (3.3 pF) to provide the correct
trimming range. The appropriate b.f.o. pitch is selected by the
SYSTEM switch S/202, C248 (4.7 pF) is employed as a circuit
balancing capacitor in the "WIDE HIGH" position to ensure that L202
is adjusted so as to fall within its frequency tolerance.

(c) Liiiscellanecus Changes

(i) To prevent.excessive variation in image rejection figures, the

capacitor changes listed below have been carried out.

BLOC

BLOD
Ref, Value Joint=Ser. Refe Value Joint=Ser,| Location
Cat. No. Cat. oo
Ci11 | 450 pF 712566l C1686 120 pF Z123926'|
ci121 330 pF 2123941
Turret
C115 | 450 72125664 c187 120 p# 2123926 \| Compart=
C140 330 pF Z123941 ments
R
cl2h | 450 pF 2125661, c188 120 pF 2123926 || Band 5
C176 330 pFf 2123944 .
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(1ii)

Note 1

Wote 2

(ii) The 450 pF capacitors in the BLOC were 5% tolerance and were

(iv)

(v)

(vi)

responsible for excessive variation in image rejection figures.

In order to maintain 2;. tolerance, two "preferred" type capacitors
have been connected in parallel as indicated in the table, in lieu
of the one capacitor previously used.

In order to achieve correct trimming in the mixer circuit of Band L,
C114 (27 pF'), in the B4OC, has been changed to C136 (22 pF), in the
BL4OD.

In the ANTI-CROSS-MCDUIATION control circuit of the BLOD, a crystal
rectifier MR1 (CV448), and a resistor R130, have been added to
prevent positive excursions of grid potential.

An additional resistor R240 (270 ohms ), together with the switch
contacts SW201k, ensure that the bias to V201 and V202 is adjusted
to maintain constant gain in the IF amplifier when tiue bandwidth
is changede

Band 3 Aerial Circuit (TR103)

Capacitor C189 (6.8 pF) added in parallel with Ci15.

Bend 4 Aerial Circuit (TR1OL)

Capacitor C117 increased in wvalue from 15 pF to 22 pI%

Band 5 Aerial Circuit (TR105)

Capacitor C120 increased in value from 47 PF to 56 pF.

Band 5 Oscillator Circuit (L105)

Capacitor C156 increased in value from 27 ©F to 33 pI.

These changes are to facilitate RF aligmment and are included in
receivers with serial numbers above L400.

In B4LOC:= C115 is C109 Band 3

C117 is C109 Band &4
C120 is C140 Band 5
C156 is C133a Band 5
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CHAPTER 5

DISMANTLING THE RECEIVER
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To remove the Receiver from its case Pigs. 1, 2 and 3, Part 1, Chap, 1

1e Undo the two retaining muts covering the front feet at the bottom of

the front panels Undo the two milled headed screws at the top cormers
of the front panele Withdraw the connectors at the rear of the receiver. Pull
the receiver upwards and forwards with the handles, it will then run cut on two
rollers situated at the bottom rear of the frameworke It should be noted that
the receiver weighs nearly 100 1b.

To remove the IF Unit Pigs. 11, 13 and 15, Part 3

24 Remove the BANDWIDTH, SYSTEM, AF GAIN and LIMITER knobs. Withdraw the
four inter=connecting plugs and sockets i.e. PL201 and PL103 (PL102,
BLOD) to the RF Unit, plugs PL20L/5 (PL203/k4, B4OD) to the AF and Power Unit,
Unscrew the two large retaining screws at the back of the IF Unit. Clear the
dowel pins at the rear of the unit, it will then be possible to 1ift it clear.

To remove the AF and Power Unit Figs. 18, 21 and 23, Part 3

3 Remove the GAIN knob at the bottom right of the front panel. Withdraw
the two large screws at the back of the unit. VWithdraw plugs PL204/5,
(PL203/k4 B4OD). Pull back the unit and 1ift away from the panels

RF Unit

Lo All components can be reached on this unit without dismantling it from
the receiver framework, If it should become necessary for the tuning

mechanism to be removed, details are given in Chapter 9. The screws holding

the mechanism in position are situated on the underside of the frameworke

Switch Vafers

5e When replacing switch wafers on switches containing more than one of
these items make sure that the locating notches are all pointing in the
right direction.
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CHAPTER_ 6
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GENERAL INSTRUCTICNS

Introduction

1. Alignment will probably be necessary after replacement of major

components in the RF and IF circuits, or if the receiver fails to
reach the limits prescribed in performance measurements. However, before
alignment is attempted, all other possible causes of poor sensitivity should
be investigateds Aligrment should be undertaken only by order of the
Officer responsible for the maintenance of the equipment.

Precautions
24 When lining=up, the following precautions must be observed:=-

(a) The receiver and test instruments must be connected individually to
a common earth,

(b) All connecting leads must be as short as possible.

(¢) Screened leads must be used to carry currents at RF or IF the
screening being comnected to the common earth.

(d) The receiver and test equipment must be allowed to warm through for
at least 15 minutes before aligmment is commenced, but a longer warming-
up period for the receiver issometimes advisable.

Trimming Tools
AP7146 79 TRImmiNG TOO L (o'
3 The appropriate trimming tool for the aligmment procedure in hand
should be selected fram the Kit of Trimming Tools allowed for E.l.Re
use. These trimming tools were at one time fitted in the receiver, but are
now supplied as a kit.

Component Identification

Lo Where no ambiguity can arise, switches and controls have been referred
to by name, but not identified by component mumbers, in order to
make the instructions more readable,

Test Equipment

5e The principal items required are:-
(a) Test Oscillator

This should cover the frequency band of the receiver. The new
Test Oscillator CT212 is particularly suitable, but G73 is also
satisfactory. Its function is to provide a signal at a constant
frequency and constant level for the duration of the alignment
procedure.

The Modulation frequency employed is 10C0 ¢/s for CT212, or LOO ¢/s
for G73.



(b) Output Meter

The new Decibel lieter Portable No, 3 will provide this facility. Mean=
while, the output meter of the CT82 Noise Generator can be used,
or a her. Avometer connected to read a.c., volts.

The function of the instrument is to show how the receiver ocutput
varies, due to adjustments during alignment.

(c) Variable frequency AF Oscillator

This is required to provide an accurate test oscillator setting
when aligning the be.f.0. in the BLOD receiver. Ships fitted with
this receiver will require dockyard or depot ship's assistance in
this phase of alignment if they do not possess this test instrument.
The Audio Oscillator G205 is the most suitable instrument at present
in service.

(d) Oscilloscope Type 13A

This is needed for the same reason as given urder (c) above. It is
also used in conjunction with a frequency swept oscillator in a method
of aligning the crystal filter, which gives more accurate results than
the method which employs a signal generator and a microw=ammeter,

(e) Micro=ammeter
This indicates changes in second detector current due to adjustments
made during crystal filter aligmment. It is used to plot the crystal
filter response curve when the test oscillator frequency is varied over
the region around 500 kc/s.

Special Items

6o In order to save time when a receiver is in hand for aligrment, certain
special leads, comectors, etc., should be demanded and made up in
good time beforehand,

The following special items, not already provided elsewhere, will be
required: = ‘

Iten

No. Function Item
To stop the b. f.0. A 0.01411“ capacitor, such as Z115552,

1 valve oscillating. with ah A.P. W5845 crocodile clip joined
Connected between to each end.
grid and chassis,
To permit an A Mke 4 Socket Free, 6 way, Z560120, Connect

2 Output Meter to be about four feet of twin cable to Pins A and B.
connected to the Prepare the other end of the twin cable for
receiver output commection to an output meter. Early receivers
(PL203) or PL202 with a 'W' type outlet socket, will require the
(B4OD) corresponding item instead of the Mke 4 sockets
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Iten
No, Function Iten
To enable second AeP. 60046 plug, fitted in socket SK.203,
detector current should be removed. Connect to it a three '
3 to be read on a foot length of Uniradio 70 cable (AP.13870)
her. Avometer No. 8 or similar. Prepare the other end of the
AP, 12945 cable for connection to a her. Avometer No. 8
To reduce IF An 0.01/.13‘ capacitor, such as 2115552
gain and so avoid connectéd in series with a 68 ohm resistor.
4 overloading the A croccdile clip A.P. W5845 is connected
receiver, when to each free end.
carrying out RF
alignment.
THE ALIGNMENT PROCEDURES IN BRIEF
IF Aligmment

7. (a) The object of aligning the IF stages is to ensure:-

(i) That each stage is tuned precisely to 500 ko/s (the intermediate
frequency) so that the maximum voltage and the correct bandwidth
are obtained at the cutput of the final IF amplifier.

(ii) That the b.f.o0, is adjusted to the IF amplifier centre frequency
of 500 ke/s and in the case of BLO/A/B/C, to give a 1 kc/s beat
note above or below this frequency. B4OD is dealt with separately
in para. 8.

(b) It should not be necessary to re-align the IF stages after changing
valves in the IF Unit. In receivers B4O/A/B/C, the b.f.o0. coil
1202 may require readjustment if the b.f.0. valve is changed. To
do this, the drill (given in para. 14) up to step 8(a) or (b) should
be followed, omitting step (4) (i.e.)do NOT alter the trimming of
the last IF transformer.

" () The adjustment of the dust=core trimmers should be carried out with
the trimming tool provided in the E.M.Re trimming tool kite The
effect of an adjustment, as indicated in the ocutput meter, should be
noted when the trimming tool has been withdrawn from the trimmer.

(d) As the varicus circuits are brought into tune, the output from the
test oscillator should be altered as necessary to maintain the
maximum wattmeter reading at a level of about 300 uil.

BLOD B.,F.0O. Alignment

8. (a) The following b.f.o. frequencies need to be set up with an accuracy
of + 50 ¢/s in the WIDE position, or ¥ 20 ¢/s in the NARROW position
of The SYSTEM switch. Receivers used for facsimile recording (MUFAX)
+ 30 ¢/s in the WIDE position.



System Switch Position Frequency Remarks
FSK WIDE HIGH 2550 /s above 500 ko/s-
FAX 1900 ¢/s above 500 ko/s
FSK WIDE LOW 2550 o/s below 500 Kc/s
FAX 1900 c¢/s below 500 kc/s
FSK NARROW HIGH 1000 o/s above 500 kc/s
FSK NARROW LOW 1000 ¢/s below 500 k¢/s
TUNE - on 500 ke/s

(b) This order of accuracy cannot be achieved by the normal "beat"
method. An oscilloscope is therefore employed. The necessary
frequency is fed into the oscilloscope from an audio frequency
oscillator, and the audio output frequency of the receiver is adjusted
by means of the b.f.o0. trimming capacitors so as to "match" the audio
oscillator frequency, thus producing an ellipse in the c.r. te

(c) An RF sigmal is fed in at the grid of the 3rd IF valve. As the signal
generator camot be tuned to the receiver CAL signal with sufficient
accuracy by the "zero beat" methcd, the signal generator is tuned to
499.5 ke/s (500 o/s below the receiver IF centre frequency), and
"matched" in the oscilloscope for accuracy with a 500 ¢/s signal from
the audio oscillator, This has to be taken into account when adjusting
the audio oscillator, whose output frequencies are given in the table

Crystal Filter Alignment

below: -

BLOD System Sig. Gen, B.F.0. Adjusted |[Resultant |AF Oscillator
Switch Position Frequency for:=- AP OQutput | Frequency |
WIDE HIGH 499.5 ko/s | 500 ko/s + 2550 ¢/s| 3050 ¢/s| 3050 ¢/s
WIDE LOW 499.5 " 500 ko/s = 2550¢/s| 2050 ¢/s| 2050 of's
NARROW HIGH 499.5 " 500 ke/s + 1000 ¢/s| 1500 ¢/s! 1500 c/§
NARROW LOV 4L99.5 " 500 ke/s = 1000 ¢/s 500 ¢/s| 500 c¢/s
TUNE 499.5 " 500 ko/s 500 ¢/s| 500 ¢/s

e

(b)

(a) The object of aligning the crystal filter is to ensure that it possesses

the correct response curve and bandwidth, with its centre frequency a%

500 ke/s.

If the filter is Very badly out of adjustment, it is recommended that
realigmment should not normally be undertaken in seagoing ships, but
that assistance be sought from the dockyard or depot ship, unless the
crystal filter facility is considered to be of very great immediate

importance.

correct response curve is to be achiewved.

A great deal of time, patience and care is necessary 4f the
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RF Alignment
10, In general, this ensures:=-

(a) Maximum voltage output from the RF section, cptimum selectivity, and
the correct bandwidth, over the frequency band covered by the receiver,
by bringing all three tuned circuits into aligmment. This is done
by "trimming" for maximum receiver output at "trimming points" near
the top and bottom of each waveband.

(b) Correct indication of frequency (including calibration points) on

the tuning dial, by adjustment of the local oscillator trimming
componentse It is also necessary to ensure that the local oscillator
is operating at 500 kc/s ABOVE the frequency of the incoming signal.
This is checked by setting both test oscillator and receiver to a
given frequency, then increasing the test oscillator frequency by 1 lic/s.
The test oscillator sigmal is now 500 ko/s above the receiver locali
oscillator frequency, and thus produces an IF signal which should be
heard, although at greatly reduced strength.

IF ALIGNMENT
Test Equipment Required
1.
Test Equipment Description Type Admiralty
Pattern
Test Oscillator or Signal Generator CT212 ZD. 0078k
covering 500 kc/s G73 w2508
modulated 30 at 400 or 1000 o/s CT218 10S/16780
Marconi 54704L/A
Output Meter Decibel Meter |ZD.00022
Portable No. 3
Output lieter
of Noise 67166
Generator
CT82.
TF340 54708
Cormector - 60861
Adaptor | - 60865

® Thesc items are required for CT212 Test Oscillator, and are
obtained from the A.P.60875/A Box of Flexible connections for
CT82 Noise Generator.



Special Items

124 The following special items will be required:=

Ttems No. 1 and 2, shown in para. 6 under "General Instructions",

13e The drill in Outline Steps
(1) Remove the receiver from its case, remove the side 1=3

panel from the RF Stages, connect up the test
equipment, and switch on. Allow to warm through
for 1 hour.

(2) Line up last IF stage approximately. L=5
(3) Adjust the b.f.o, roughly by the Test Oscillator 6=7
(4) Aligrment of b.f, o, (BLO/A) 8(a)
(5) Aligrment of b.f.o. (BLOB/C) 8(b)
Reference to alignment of b.f.o. (BLOD) 8(c)
Line up accurately the last IF stage 9=10

(6) Line~-up the remaining IF stages 1=l
(7) Final "touch-up" 15=16
Faras.

(8) Complete instructions, with test equipment list, 15=19

and connections for alignment of B4OD b. f. 0.
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FIG. |

| F ALIGNMENT CONNECTION DIAGRAMS

1T I.F. TRANSFORMER
TRIO4

- (ON FAR SIDE

OF RECEIVER)

FOURTH I.F. THIRD IF XL202 SECOND [F.

BFO colL TRANSFORMER TRANSFORMER &S{YSTAL FILTER ~ TRANSFORMER
TR202 TR20I
15T LE TUNED CIRCUIT
{ 4( | [ & My\(\&\z
B.FO. 3RDLF, N0,
BACK OF VALVE VALVE . VALVE 15T LE
RECEIVER V203 V202 V2ol
FRONT OF
RECEIVER
PIN PIN PIN PIN
6 6
NOTE~ I. PIN 6 MAY BE IDENTIFIED BY THE GREEN COVERED
B.FO.PITCH COILS WIRE CONNECTED TO IT.
2. IN THE CASE OF B4OD,THE GRID PIN 1S PIN I. (SEE FIG.2 CHAPTER b)
UPPER PITCH
L203 D cor
*
IN B4O/A, THE ITEM MARKED (&) IS NOT FITTED.
L204 [ LOWER PITCH TR20! IS FITTED IN THE POSITION SHOWN OCCUPIED
coi g:@,AND L20! IN THE PLACE SHOWN OCCUPIED
TR20I.

RECEIVER B4O/A/B/C
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LO!

TUNE

F.S.K.

NARROW

LOW
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_ NARROW
HIGH
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el T FORMER

TR 20!

/& ) [ b
[ \A I’ '14[

V202
2N0 | F.VALVE

2

v 203
3RO |.F.VALVE

)

vV 206
B.F.O. VALVE
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v 20l
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C 247
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@ - FIG. 2
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A
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:

FIG. 3
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AP 60861
cT212 CONNECTOR
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TEST EQUIPMENT CONNECTION DIAGRAM FIG. 4
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The Drill in Detail

e

STEP
1

(1)
(2)
(3)

(2)
(5)

(6)
(7)

(8)
(9)

(1)

ACTICN
Remove the receiver from its case, and take off the side panel
covering part of the RF Unit. Connect test equipment as
shown, and allow equipment to warm through for at least 1 hour.

N.B. The SYSTEM switch should be to C.W., so that the b.f.0.
will warm through.

Position receiver controls as follows:=

ANTI=CRCGS~1D control fully CLOCKTISE.

CRYSTAL switch to "ON", There should be no crystal in position.
This renders the local oscillator inoperative without altering
the load on the h.t. line,

LIMITER switch to "OFF".

QUTHUT switch (at back of receiver) toggle towards back of
receiver,

L,S. switch to "ON",

A.F. GAIN control fully clockwise. OSC., TRIM to zero, i1.e.
midway between limits (B4OD only).

GAIN control fully clockwise,

BAND switch to BAND 1, tuning dial to about 0.67 lic/s.

BLO/A BLOB/C/D
Band=width Narrow 3 ke/s
Switch
System lanual R/T
Switch
A. G‘. C. - OI(-AF
Switch

Adjust the test equipment as follows:~
Test oscillator

Output about 0.1 volt, modulation depth 30j modulation
1000 ¢/s.




STEP

8(a)

8(b)

(2)
(3)

(&)

(5)

(1)
(2)

(3)

(&)

Output frequency 500 k¢/s.

Output connected wia the 0.01 {\.\F capacitor to the grid of the
3rd IF valve, (Identify by Figs. 1 or 2).

0.01 capacitor, Connect between the grid of the b.f.oc. valve
and Chassis. (See Fig. 1). (BLO/A onlyf

Output meter. Set to 600 ohms input impedance and to read 500 mW.
ACTIN

Adjust the trimming controls (screwed rodsg at the top and
bottom of the final IF transformer (TR.203) for maximum reading
in the ocutput meters Adjust the output of the Test Oscillator
as necessary for a convenient ocutput meter reading.

Switch off the test oscillator modulation. Unclip the 0.01 :
capacitor between the grid of the b.f.o. valve and chassis (BLO/A).

SYSTEM switch to CAL, Adjust the test oscillator tuning for
zero output meter reading at zero beats This ensures that the
test oscillator is accurately tuned to 500 kc/ Se

SYSTEM switch B4LO/A to MANUAL (BLOB/C - to TUNE), Adjust the
trimming control of befeoe coil L.202 for zero beat, indicated
by zero reading in the output meter.

BLO/A Receivers only

NOTE To prevent the a.g.c. system being brought into operation
T in 8(a) (1) and (2) below, the test oscillator output
must not exceed 100 nV,

SYSTEM switch to HIGH and the BANDWIDTH switch to NOTE FILIER.
Adjust the b.f.o0e coil L. 202 for maximum output meter reading.

SYSTEM switch to LOW, AdJjust the upper b.f.o. pitch coil L203
for maximum output.

SYSTEM switch to MANUAL and the BANDWIDTH switch to NARRGW,
AdJjust the lower be.f.oe pitch coil L. 204 for zero beat, i.e.
for zero output meter reading.

SYSTEM SWITCH to CAL. and check that the test oscillator is still
on frequency, is.e. zero autput meter reading. If not, readjust
the test oscillator, and repeat the drill from 7 onwards.

BLOB/C Receivers only

NOTE Due to the absence of the 1 ko/s filter (which is fitted
only in BLO/A receivers) it is not possible to use the
selectivity of the filter as a means of obtaining a 1 kc/s
note. It is therefore necessary to modulate the 500 k¢/s
input at 1000 cycles, and compare the pitch of the bef.o.
note with the pitch of the 1 ko¢/s modulation.
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STEP
8(c)

10

11

12

(1)

(2)

(3)

(&)

(5)

SYSTEM switch to HIGH. Test oscillator modulation to

1000 ¢/se N.B. If a CT212 test oscillator is not

available, 1t Wwill be necessary to inject 1000 ¢/s. from an
AF oscillator such as G.205, at the resistor R223. (See
details given in Part 3 Iig. 13). The output level of the

AP oscillator should be adjusted to give a comfortably audible
note in the monitor loudspeaker. If a test oscillator other
than CT212 is used, the RF output should be unmodulated, and
tuned to 500 ko/s, checked against the BLO calibratcr.

Adjust L202 by means of the trimmer at the top of the b.f.o.
coil can, until the b.f.o. note cbtained with the SYSTEM switch
to HIGH and test oscillator ummodulated corresponds with the

b. f.0. note obtained with SYSTEM switch to R/T and the test
oscillator modulated at 1000 o/s.

SYSTEM switch to LOW. Adjust the upper b.f.o. pitch coil
1205 until there is no change of note when the SYSTEM switch
is set to HIGH. '

SYSTEM switch to TUNE. Switch off modulation {or disconnect
the AF oscillator). Adjust the lower pitch coil L20L

for zero reading in the output meter.

N.B., The tuning is very flat.

SYSTEM switch to CAL. Check that the test oscillator is

still on frequency (zero beat with CAL. signal)s If not,
cor:gec):t the test oscillator frequency and repeat steps 8(b)(1)
to (5).

ACTICN

BLOD receivers only

As the drill for the b.f.o. alignment of the B4OD is long
and complicated, it is given separately after this drill
(6,15 to 19).

B).;.O/A SYSTEM switch to MANUAL, Clip the 0,01 caypacitor
between the grid of the b.f.o. valve and chasfis. BLOB/C/D SYSTEM
switch to R/T. Switch (N the test oscillator modulation.

Adjust the top and bottom IF Trimmers of the fourth IF
transformer (TR.203) for maximum output meter reading. (See
Fig. 2 for component positions.)

Comnect the test oscillator output to the grid of the 2nd IF valve.
Adjust the top and bottom IF trimmers of the third IF
transformer (TR.202) for maximum output meter reading.

Connect the test oscillator output to the grid of the 1st IF
valve. AdJust the top and bottom trimmers of the second IF
transformer (TR.201) for maximum output meter reading.



STEP ACTICN

13 Comnect the test oscillator to the grid of the mixer valve, i.e.
to the stationary turret coil contact as shown in Fig. 3.
Tune the first IF transformer (TR104/116) and the 1st IF
tuned circuit (1201) for maximum cutput meter reading.

14 SYSTEM switch to CAL., switch off test oscillator modulation,
unclip capacitor from b.f.o0. gride Check that the test
oscillator is still on frequency. If not, réadjust the test
oscillator and repeat the drill from 12 onwards.

15 SYSTEM switch to MANUAL, switch on test oscillator modulation,
re-comnect capacitor to b.f.o. grids Re=check adjustment of
TR104, or TR116 (BLOD), L201, TR201, TR202 and TR203 in that
order for maximum output meter reading.

16 Disconnect test oscillator and cutput meter. Unclip capacitor
from grid of b.f.o0. valve.

B.F. O, ALIGNMENT IN BALOD RECEIVERS

(Step 8(c) in the IF Aligrment, Para. 14.)

Introduction

15, Unless ships are provided with an AF variable frequency oscillator,

it will not be possible for sea=going personnel to align the b.f.o.
circuits of the BLOD receiver. If these circuits are in need of alignment,
assistance should be sought in the normal manner from the depot ship or the
dockyard. For BLOD Receivers used in conjunction with MUFAX Recorders the
alternative frequencics quoted in the dvill must be used. Such receivers are
clearly labelled to indicate they are used for FAX.

16, For dockyards and those ships having access to an AF oscillator;
the procedure is as follows:-

OUTPUT
METER

6000

PL202
PINSAE B

AUDIO
OSCILLATOR

6205 £
E:

840D

CROCODILE CLIPS RECEIVER
FITTED

TEST
OSCILLATOR
CT 212

Ol
AP. 6086! AP 60865
CONNECTOR ADAPTOR CAPACITOR

OSCILLOSCOPE
TYPE 13A

B.F.O. ALIGNMENT (B40D)
TEST EQUIPMENT CONNECTION DIAGRAM FIG. 5
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Test Equipment required

17
Admiralty
Test Equipment description Type Pattern
Test Oscillator or Signal Generator CT212 ZDO078,.
covering 500 ko/s CT218 108/16780
Marconi SLT04A
Audio Frequency Oscillator covering G205 w7252
0=5000 cycles
Oscilloscope Oscilloscope 105/831
Type 13A
Cutput Meter Decibel Meter ZD00022
Portable No. 3
TR340 54708 J

NOTE See also Fige 2 for positions and identities of components.

The Drill in Outline

18. STEP
Carry out the drill for IF alignment wp to and including 1
step (6).

Connect the test equipment to the receiver. 2
Set up the FSK WIDE HIGH position (or FAX). 3~6
Set up the FSK WIDE LOW position (or FAX). 7-8
Set up the FSK NARROW HIGH position. 9-10
Set up the FSK NARROW LOW position. 11=12
Set up the TWNE trimmer. 13=-14
Re~check the signal generator setting. 15
Re-check all FSK settings and TUNE setting. 16

The Drill in Detail

19 .
STEP ACTION
1 Follow the procedure for IF alignment up to and including

Step 6.



STEP

(1)

(2)

(3)

(&)

ACTICON

Make the following additional receiver and test equipment
connections and adjustments (Fig. 5):-

Audio oscillator. Adjust to 500 ¢/s per second.
Output to X1 and E of oscilloscope.
One side of output to E.

Oscilloscope
A1 to output meter

X1 to audio oscillator
CALs markers = OFF
Trige sync. = EXT.
Velocity range - Xx1

Y plate selector = A1A2

Produce a "square" picture by suitable adjustment of oscilloscope
A1 gain and audio oscillator gain.

Receiver

AG.C. to (N
Loudspeaker switch to ON.

SYSTEM switch to CAL.
Siznal generator

Adjust to a frequency several kc/s below 500 ko/s. Connect
cutput via the 0,01 capacitor to the grid of the mixer valve.
(See Fig. 3 under "I.F. Alignment" for comnection identity.)

Increase the signal generator frequency slowly to 499.5 ko/s.
Anellipse will appear on the oscilloscope Ce.x.te

Adjust the audio oscillator to 3050 cycles (2,400 c/s for MUFAX).
Receiver SYSTEM switch to FSK WIDE HIGH.
Adjust the b.f.o. coil tuning slug (L202) until an ellipse is

observed in the oscilloscope cer. te

NOTE The frequency required is 502.55 ko/s, not 496,45 kc/s
(501.9 kc¢/s not 497.1 ko/s for MUFAX)., A check that the
higher of the two frequencies is tuned can be made by
screwing the tuning slug out of the coil slightly; this
increases the audio output frequency.

Audio oscillator to 2050 ¢/s (MUFAX - 1400 c/s).
SYSTRI switch to FSK WIDE LOV.
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STEP

8

10

11

12

13
1

15

16

ACTION

Adjust the FSK VIDE LOW trimmer (C247) for an ellipse

in the c.r.t. (C247 can be identified from Fig. 2.)

Should two different settings of C247 produce an ellipse, set
to the tuning position where the trimming capacitor is most
fully meshed, i.e. greatest capacitance.

Audio oscillator to 1500 cycles.
SYSTEM switch to FSK NARRC. HIGH.
Adjust the FSK NARROV HIGH trimmer (C243) for an ellipse

in the c.r.t. Should two different settings of C2435 produce
an ellipse, set the triumer to the position of least capacitance.

Audio oscillator to 500 ¢fs.
SYSTEM switch to FSK NARRCY LOW.

Adjust the FSK NARROW LOW triumer (C245) for an ellipse in
the cer.te If there are two settings which produce an ellipse,
use the setting where the trimmer has greatest capacitance.

SYSTEM switch to TUNE.

Adjust TUNE trirmer (C239) for an ellipse in the Cerete If
there are two settings which produce an ellipse, use the
setting where the trimmer has least capacitance,

Check frequency setting as follows:=

SYSTEM switch to CAL
Audio oscillator to 500 ofs

Signal generator to 499.5 kc/s

An ellipse shculd be seen on the cer.t. If necessary vary the
signal generator tuning slightly until the ellipse appears,
but do NOT tune to 500.5 kc¢/s, at which another ellipse will
appear.

Check that an ellipse appears in the c.r.t. when the following
adjustments are set.




AF OSCILLATOR OUTHUT

RECEIVER SYSTEM SWITCH
FSK WIDE HIGH
Fax
FSK VIDE LOW
FAX
FSK NARROW HIGH
" n LOW
TUNE

3050 ¢/s + 50 ¢/=

2400 " " 30 "
2050 " " 50 "
1400 " " 30 "
1500 " " 20 "
500 1" " " 4
500 n " " "

To complete the IF alignment return to Step 9 in paragraph 14.

CRYSTAL FILTER ALIGNIMENT

(B4LOB/C/D only)

not fitted with a crystal filter.

Test Equipment required

20,

NOTE This procedure does not apply to the receivers BLO/A which are

Admiralty
Instrument Title Pattern
Signal Generator or Test Oscillator| CT212 ZD00784
covering 500 ke/s CT218 108/16780
, Marconi 54704/A
G73 W.2508
Meter reading 250 micro=amps H.R. Avometer 12945
full scale deflection 8S or 8SX
Microammeter 54148
Connector - 60861
=
Adaptor - 60865

% These items are required for CT212 Test Oscillator, and are
obtained from the A.P. 60875 Box of Flexible Connections for

CT82 Noise Generator.




This Sheet issued with A,L, No, 1 August 1956 B.R.1617 CHAPTER 6

50

Special Items

21, The following special items are required:-
Items 1 and 3 shown in para. 6 under "General Instructions".

NOTE The IF stages must be accurately aligned before the crystal
filter is alignede.

The drill in Outline

22, STEPS

Remove receiver from case. Connect up test 1=3
equipment. Switch one

Set crystal filter frequency exactly in centre of L=5
IF passband i.e. to 500 kc/s.

Obtain adjustments, and mark the test oscillator 6=10
incremental tuning control at two points, one 1 ko/s

above and one 1 ko/s below, the centre frequency

of 500 ke/s.

Obtain smooth crystal filter response curve, 11=12
symmetrical and with sharp cut=off.

Final "touch=up". , 13=14

NOTE :- REFER TO FIGS.| -4 FOR FURTHER
’ CONNECTION DETAILS.
SK203/2

RECEIVER

J

B4O
H.R.AVOMETER No.8

CROCODILE
cuips
TEST
A .P.6086|
OSCILLATOR 10 GRID
cTan CONNECTOR 10 T T OF MIXER &'4
1

" VALVE "_\0
CAPACITOR FKO

AP.60865
ADAPTOR

FIG. 6@
TEST EQUIPMENT CONNECTION- DIAGRAM
CRYSTAL FILTER ALIGNMENT

TOP LEFT
HAND CORNER
OF RECEIVER
840

AUDIO FREQ.
OUTPUT PLUG.203/2

FIG. 6(b)



The Drill in Detail

23.

STEP

1

ACTION
With the receiver out of its case and the side panel removed,
switch on the receiver and test oscillator and allow 15 mimutes
to warm through.
Receiver controls as follows:=

CRYSTAL switch to (N, with crystal removed,

BANDVIDTH switch to 1 ko/s.

SYSTEIL switch to CAL.

Tune to 067 lic/s.

Output switch at the back of the receiver, toggle towards
front of receiver.

A,G.Cs switch to COFF.
LIMITER switch to OFT.
A.F. GAIN control fully clockwise (rv, 22&.)
GAIN control fully clockwise (RV.305/309)
Monitor L.S. switch to "Q"
Adjust the test equipment as follows:=
(1) Test oscillator
Cutput not exceeding 50 microvolts.
Output frequency 500 ko/s
- C.W.
Output connected via A.P.60861 connector, A.P.60865 adaptor,
and a 0,01 aF capacitor to the grid of the mixer valve,
L. ee to the stationary turret coil contact as shown in
Fig. (3) under IF aligmment.
(2) Avometer. Comect to the made-up lead, (6.6 Item 3) with the
plug inserted in SK203 and the other end Joined to the Avometer,

central conductor of the coaxial cable to negative of Avometer.

N.B. This enables second detector current to be read on the
Avometer,

Set the Avometer to read d.ce. microamps, 250 /UA range.
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STEP

N

10

1"

12

ACTICN

Test oscillator ~ note reading on incremental scale. Tune
to 500 kc/ s and adjust for zero beat as heard in receiver
telephones.

SYSTEM switch to R/T. Adjust C242 at the top of the crystal filter
can (showvn in Fige 1 under IF aligmment; for maximm reading in
the Avometer. The oscillator output should be adjusted to give

an Avometer reading of approximately 60 micro-amps.

SYSTEM switch to CAL. Check that test oscillator is still on
500 ke¢/s (zero beat note, using t'elephones for greater accuracy.)

SYSTEM switch to R/T. Test oscillator from c.v. output
to 1000 ¢/s modulation output. Listen to the 1000 ¢/s note.

SYSTEM SWITCH to TUNE. Test oscillator to c.w. By means of the
incrementa.l tuning control on the test oscillator, slowly increase
the frequency of the test oscillator. A low pitched note, due to
the action of the b, f.o., will be heard.

Increase the test oscillator frequency still further until the

b. f. 0o beat note is equal in pitch to the 1 k¢/s modulation. iark
the incremental tuning control to indicate the setting at which this
occurs,

Rotate the incremental tuning control back to its 500 kc/s position,
then slowly decrease the test oscillator frequency until the

b. fo0. beat note and the modulation note are equal in pitch. liark
the incremental tuning control to indicate the setting at which this
occurs.

The incremental tuning control will now be marked at two points,
one 1 ko/s above and the other 1 ke/s below the 500 ke/s position.

Test oscillator to cew. output, incremental scale to zero. Receiver
SYSTEM switch to CALs Check that test oscillator is still at
500 kc/se If not, repeat the drill from step 6 onwards.

SYSTEM switch to R/T. Set the incremental tuning control to the
mark 1 ke/s above 500 ke/s. Carefully increase the test oscillator
ocutput so that 40 microamps is indicated in the Avometer. Adjust
C240 (side of crystal filter can) for minimum reading in the
Avometer.

Slowly sweep the incremental tuning control between the two marks,
above and below the centre frequency, at the same time noting

the manner in which the reading in the Avometer indicates the
response curve of the crystal filter. The current reading in the
Avometer shculd follow the curve shown overleaf,



=l kefs. 1 ZERO + Lkefs
INCREMENTAL TUNING

RESPONSE - CRYSTAL  FILTER  FIG. 7

STEP ACTICN

13 llake very small adjustments to C240, if necessary, to obtain
sharp cut=off with symmetrical response,

( SYSTEM switch to CAL., make a final check that the test oscillator
is at 500 ko¢/s.

AITERNATIVE METHOD OF CRYSTAL FILTER ALIGNIENT

Introduction

24 It has been found that a more positive result in crystal filter
aligmment can be achieved by the use of a ganging oscillator and a
cathode ray oscilloscope.

25. Since this test equipment is not universally available, the method

of alignment already described is considered to be the standard method.
For the benefit of dockyards and ships which may possess the necessary
equipment, however, the alternative method, using a ganging oscillator, is
described below.

26. Crystal filter aligmment should not be undertaken unless the IF
stages are correctly aligned.
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Test Fquipment Required

27.
Admiralty |
Test Equipment Description Type Pattern
Ganging Oscillator covering Cossor 54707
500 ko/s, sweep speed down Model 343
to 5 ¢/s if possible
Cathode Ray Oscilloscope, with 134 105/831
amplifier linear down to Cossor 33364
5 o/s if possible
WARNING If the sweep rate of the ganging oscillator is higher
than approximately 10 cycles, the crystal filter response
curve picture will be distorted due to "ringing" in the
hich-Q crystal filter circuit.
Conversely, if the sweep rate is much lower than 10 cycles,
the crystal filter response curve picture may be distorted
due to non=linearity of the c.r.t. amplifier.
These points rust be remembered during alignment
The drill in Outline STEPS
28, Comnect up, set up and switch on test equipment and 1=5
receiver.
Tune ganging oscillator until a response curve is seen 6

on the c.r.0.

Adjust the trimming controls until the required shape of 7=-10
response curve is obtained.

The connection to the mixer grid can be identified by reference to

Fige 3 under I Aligmment. The connections shown are used with the Cossor
Ganging Oscillator and Oscilloscope 13A.



TOGRID COSSOR
LIMITER OF MIXER GANGING
ICONTROL VALVE OSCILLATOR
(Fiq.9) (SEE Fig.3) :
g CR.0.
EARTH EARTH 1
-0 X
RECEIVER
840 OF
X1
—0 OUTPUT o
E

13A

NOTE- CONNECTIONS USED WITH COSSOR
GANGING OSCILLATOR & I13A OSCILLOSCOPE .

FIG. 8

TEST EQUIPMENT CONNECTION DIAGRAM
CRYSTAL FILTER ALIGNMENT (ALTERNATIVE METHOD)

V205 T OF RECEIVER
oo FRONT OF RECEI
VALVE
RIGHT HAND BASE
SIDE OF RECEIVER
(1.F. S1I0E)
RESISTOR IMITER
ONTROL
GREEN BLACK LEAD
LEAD
EARTH TO Al TERMINAL

ON CRO

CONNECTION TO RECEIVER FROM CRO
FIG. 9
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The Drill in Detail

29.

STEP
1
2

(1)

(2)

(3)

(&)

(5)

(6)

(7)

(8)

(9)

(10)
3

(1)
(2)
(3)

(1)
(2)
(3)

(&)
(5)
(6)

ACTICN

Remove the receiver from its case. Remove the RF Unit side-
panel,

Position the controls on the receiver as follows: -
CRYSTAL switch to "QN", with crystal removed.

BANDWIDTH switch to 3 ko/s.

SYSTEM switch to R/T.’

WAVEBAND switch to BAND 1, tuning dial to about O.67 lic/s.
Output switch at back of receiver, towards front of receiver.
A.G.C, switch to OFF,

LIMITER switch to OFF.

A.F. GAIN control fully clockwise (RV.22L4).

GAIN control fully clockwise (RV.305/309).

Monitor L.S. switch to "OFF".

Frequency swept oscillator controls as follows:e

(Cossor Ganging Oscillator for example)

Medulation control to frequency mocdulation.

Adjust frequency to 500 kc/s approximately.

Bandwidth switch to 20 ke/s.

Cathode ray oscilloscope controls as follows:=

(Tyve 13A Oscilloscope for example - important controls only
are mentioned.

Trig. sync. = external.
Velocity range = 10 ¢/s.

Fine velocity = as low as convenient (not more than 10 sweeps
per sec.

Probe selector to OFF.
Y plate selector to AlA2.

CAL. markers to OFF,




ACTION
Switch on equipment and allow to warm through.

Rotate the ganging oscillator tuning dial until the response

curve is seen in the oscilloscopes If the IF stages have been
accurately aligned, the peak of the curve will be at 500 k¢/s. As
it has been aligned against its own crystal, the IF calibration
will probably be more accurate than the calibration of the frequency
scale on the ganging oscillator. The latter should therefore be
disregarded,.

The shape of the response curve should be as shown in (a) Fig. 10.

1:F. RESPONSE  CURVES FIG. 10

NOTE If the ganging oscillator has a bandwidth control, the
width of the curve can be adjusted.

On switching the receiver BANDWIDTH control to WIDE (or
8 kc/s), the curve should resemble (b) above.

If the curves are distorted, then the IF stages need
adjustment, and the complete IF aligmment should be carried
oute

Receiver BANDWIDTH switch to 1 ko/s. If possible reduce the
Ganging oscillator BANIWIDTH to 10 ko/s.

The response curve obtained will depend upon the crystal filter
settinis. One of the fdllowing curves should be seen.
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FIG. Il
STEP ACTION
8 Adjustment of the "top" trimmer will normally produce a picture

similar to Fig. 11(b) or (c), and further adjusiment should be
made to obtain equal peaks of maximum possible height.

9 Adjustment of the "side" trimmer has the effect of lifting
the central hollow in sketch Fig. 11 (b), or of reducing the
two side peaks in Fig. 11 (c).

Adjustment should continue until a curve similar to Fig. 12(a)
below is achieved.

FIG. 12



STEP

10

NOTE

ACTION

On switching receiver BANDWIDTH switch between 1 kc/s and 3 ko/ S,
the two curves Fig., 12 (d) and (e) should appear in turn. It will be
observed that the bandwidth of the 1 kec/s curve is approximstely
half the bandwidth of the 3 kc/s curve at half maximum amplitude,

i. e'_. 6 dB down from maxj-mlm'

RF ALIGNMENT

The IF Unit of the receiver mmst be correctly aligned before RF
alignment is commenced, :

Test Equipment required

306

Admiralty
Test Equipment Description Type Pattern No.
Test Oscillator or Signal Generator CT212 ZDO0784
covering 600 ko/s to 30 Mc/s CT218 108/16780
Marconi 54704/ A
G73 - W2508
Meter reading approx. 250 microamps| H.R. Avometer | 12945
8S or 88X
Microammeter 54148
Comnector = See lNote 1 - 64,960
NOTES 1. This comector is supplied in the "Box of Flexible

2.

3

L"'.

Connectors for A.P.67166 Noise Generators", and is required
for CT212 and CT218,

If the signal generator or test oscillator will not cover
the higher frequency end of the frequency band, the second
harmonic should be used.

The high resistance Avometer (llodel 8) is used as a tuning
indicator, reading second detector current. Alternatively,
the CT82 Output Meter, or Decibel leter Portable No. 3, may
be used as an indicator, reading AF output power. The
former method is preferred.

Special items No. 3 and No. 4 will be required. (See
para. 6 under General Instructions.)
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The Drill in Outline

31. STEPS
Remove receiver from case. Connect up test equipment. A ly.
Switch on.
Turn the tuning control to its lowe=frequency limit, and 5=7

set the cursor to line up with the end of the scale.
Adjust the local oscillator trimmers so that the tuning
scale frequency agrees with the test oscillator
frequency at the two alignment points marked +.

Bring the RF circuits into alignment on all frequency E-14
bands,
Check that the calibration 'zero' is accurately aligned 15-17

to the calibration mark on the scale.

CCONNECTICN DIAGRAMS RF ALTGNMENT

GRID GRID

y

VY )

70y TS

g

fam—

H TS ) (] SISISNSTS)
] TR 102 ] TR IOt
TRIMMER & TRIMMER & TRIMMER® TRIMMERE

(840D LIOI) (B4OD TRINN)

(B40D TR IOb)

(B40D TRIOI)

fciz a2 Coa@Cns € 109
B4OD Cl143 l ‘ saoncube\ : luoo ci30 I I Iuoocm l
OSCILLATOR CIRCUIT MIXER GRID CIRCUIT - 2ND R.F. GRID 15T RF. GRID
. CIRCUIT CIRCUT

DETAILS OF RE COIL ASSEMBLY

FIG. I3



)
AERIAL INPUT
SOCKET

FOR POSITION OF $K203, SEE FIG.bb SK 203 $k202 (B4CD)
UNDER "CRYSTAL FILTER ALIGNMENT'

RECEIVER
B 40

HR_ AVOMETER

N

TEST OSCILLATOR

o o

_J

AP 64960 TO CONNECT TO MK 4 SOCKET.

FIG. 14@
I.F. ATTENUATOR
4 | I
CROCODILE . o CROCODILE
CUP FITTED O cioR Son or CLIP FITTED
FIG. 14(b

The Drill in Detail

TEST EQUIPMENT CONNECTION DIAGRAMS
RF ALIGNMENT

32,
STEP ACTION
1 Remove receiver