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THE EDDYSTCNE MODEL '960!
TRANSISTCRISED
COMMUNICATIONS RECEIVER

INTRODUCTION
The EDDYSTONE Model 960 is a fully transistorised single conversion
communications superhet receiver covering the freguency band 500 kc/s to 30
Mc/s. The unit can be powered either from eight standard 1.5V cells which
are housed within the receiver itself or alternatively from any external 12V
gource, The receiver is suitable for both CW znd AM reception.

An internal loudspeaker is fitted but this can bhe disconnected when an
external unit is more convenient. Connection can be made to 600N lines and
& 200002 telephone output is available on the front panel. The speaker output
is cut automatically on insertion of the telephones. Two positions of IF
selectivity are provided, one of which employs a bandpass crystal filter for
CW reception under conditions of severe adjacent channel interference..

Certain stages can be desensitised when an associated transmitter is in
operation and this facility can be controlled either by a switch on the panel
or by an external relasy contact wired to terminals et the rear. The level
to which the receiver is desensitised can be adjusted by means of an external
controls A buili-in meter provides a convenient means of comparing carrier
levels and can also be switched to check the state of the supply batteries,

The Model 960 employs printed wiring techniques, is strongly made, has a
diecast aluminium panel and is housed in a well finished steel cabinet. All
controls are positioned for ease of operation and the unit can be supplied for
either rack or surface mounting. Normal operation is maintained over the
ambient temperature range ~207C. to +55 °c.
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TECHNICAL DATA

Freguency Coverage.
500 ko/s to 30 Mc/s in six ranges as follows:-

Range 1 . . 20 - 30 Mc/s. Range 4 . . 2.2 = 4.2 Mc/s.
Range 2 » 9 - 20 Mc/s. Range 5 . » 1.13 - 2.2 Mc/s.
Range 3 e e 402 - 9 MC/S- Range 6 . e O.S - 1013 I\‘IC/E.

Overlaps are provided at the ends of each range.

Intermediate Frequency.
465 kc/s with bandpass crystal filter.

Transistor and Diode Complement,

TR1 - 0C171 - RF Amplifier.

TR2 F 0C170 v o Mixer.

TR3 . 0C171 . 0 Local Oscillator.

TR4 i a 0045 _ 1st -IF Amplifier,

TR5 i 0045 g 2nd IF Amplifier.

TR6 i . 0C45 i -4 3rd IF Amplifier.

TRT . 0C45 . AGC Amplifier.

TR8 o s 0C45 # Beat Freguency Oscillator.
TR9 PR 0CT1 W Audio Amplifier.

TR10 . . 0Cc83 . o Audio Driver.

ggié : : 832; ’ Push-pull Audio Output.
D1 . . OAZ204 - Voltage Stabiliser.

D2 & OATO . e Detector.

D3 0AT0 s AGC Rectifier. (IF)

D4 & OATO . AGC Rectifier., (RF)

D5 & GEX23 . e BFO Pitch Control.

D6 ° 0ATO - Noise Limiter,

D7 e« « DDOO6 or 2E1 . . Reverse Polarity Protection.

Power Supply.
12V DC from 8 x 1,5V dry cells or a high capacity external source.

Current drains at 12V under various conditions of operztion are as
follows:~

35mA quiescent.
65mA at 50mW output.
210mA at 1W output.

Aerial Input Impedance,

750 nominal (balanced or unbalanced).
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Audio Output Impedances.

Loudspeaker : 30 (available for use with external speaker).
Lines : 6002 balanced or unbalanced,

Telephones : 2,000 nominsl.

PERFORIIANCE

o ——— o

Sensitivity.
The abgolute sensitivity is better than 3uV except on Range 6 where a
figure of 6uV obtains,

Sensitivity for a 15dB signal-to-noise ratio is better than 6uV on all
ranges except Range 6. On this range the sensitivity is better than 20pV
for a 15dB signal-to-noise ratio.

Selectivity.

The following figures are indicative of the IF selectivity with the
crystal filter switched '0OUT'.

6dB down at 2,5 ke/s off.,
3088 down at 6 kc/s off,
60dB down at 14 kc/s off.

With the crystal filter switched 'IN' the 6dB bandwidth is of the order
500 ¢/s and the 404B bandwidth 4 kc/s.
Image Rejection.

204B at 18 Me/s.
50d4B at 1.65 Mc/s.

Calibration Accuracy.
1%.

Frequency Stability.

Drift does not exceed 1 part in 104 per ¢ change in ambient temperature.

AGC Characteristic.

The audio output level does not change by more than 16dB when the input
level is increased 90dB above 5uV. (taken at 6 Mc/s)

Audio Output and Response.

Maximum audio output to a 3N loudspeaker is 1 watt with 10% distortion
at 1,000 c¢/s,

The telephone output is of the order 2mW in 2,000Q.

Frequency response is level within * 3dB over the range 50 c/s to
8,000 c¢/s. (taken from AF Gain control)
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CIRCUIT DESCRIPTION

The RF Section.

This portion of the receiver comprises =z tuned RY Amplifier and a Mixer
Stage with seperate Local Oscillator. The transistors employed are of the
following types:- TH1 : 0Cl71l, TR2 : 0Cl1l70, TR3 : OCl7l.

TR1 functions as a grounded base RF Stage and operates with AGC and/or
manual gain control. Gain adjustment in either case is by variation of the
base voltage and the arrangements are such that the automatic control can
overcona the mznual control on strong signals.

Balanced or unbalanced feeders having s nominal impedance of 750 can be
connected to the asrial terminals at the resr, Low impedance coupling coils
are provided on each tuned input circuit and an IF breakthrough filter L7/014
and L8/C15 is brought into circuit by Sla when Range 6 (500-1130 kc/s) is
selected, Signal voltage at Slc derived from taps on the tuned input coils
is applied to the emitter of TR1 via the coupling capacitor Cl7.

The amplified signal availasble at S1f is fed to the base of TR2 (Mixer)
via C34. Low impedence taps are used on all coils except L14 (Range 6) and
in this case a low impedance link winding is employed to avoid instability in
the Mixer circuit. The base voltage of TR2 is reduced by Slg on Range 6 to
prevent overloading when taking extremely strong signals on this range.

Local oscillator injection is derived from low impsdance coupling
windings on the coscillator coils ond is applied across the 1,500 resistor in
the emitter circuit of TRZ, The Loecal Oscillator Stage functions as a
grounded-base tuned-collector oscillator and operztes above the signal
freguency on all ranges.

All three stages in the RF Scction of the recziver are operated from the
stabilised supply obtained across the Zener diode D1 (0AZ204). The actual
stebilised voltage is 6.8V and this a2lso supplies the first two IF Stages and
the Beat Frequency Oscillator.

A high degree of mechanical stability is afforded by the rugged diecast
sectionalised chassis which houses 211 the tuned circuits associated with TR1,
TR2 and TR3.

The IF Section.

This portion of the receiver is built upon a printed wiring board and
utilises transisiors TR4A-TR8 and the germanium diodes D2=D5, The transistors
are all of the 0045 type and all diodes except D5 are CATO. D5 is a GEXZ23.

IF output is taken from the collector of the Mixer Stage TR2 to the first
465 ke/s IF Amplifier TR4., The interstage coupling employs one double-tuned
transformer (IFT1) which provides balanced output for the dual crystal bandpass
filter which is brought into circuit by the Crystal Switch S2. Input to TR4
is via IFT2 which is a single-tuned trensformer with a low impedance
secondary to feed the base of the transistor.
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TR4 is the first of three similar stages all of which are coupled by
double-tuned transformers to achieve a high degree of adjacent channel
rejection. The first two stages are supplied from the stabilised voltage
across D1 while the last stage operstes from the full 12V supply via a suitable
decoupling network. TR4 and TR5 are controlled by the IF AGC line, the
second stage being used to operate the carrier level meter which is connected
in series with the collector feed.

The meter is calibrated in arbitrary divisions 0-10 and since the
collector current decreases with increasing signal, the meter used has a
right-hend zero. The calibration is such that maximum carrier level (10)
occurs at the right-hand end of the scale. Zeroing of the meter is achicved
by adjusting RV2 for full scale deflection (i.e. needle at left-hand end of
scale). The meter will rcad '10' when the rcceiver is switched off.

A switch is provided so that the meter can be connected across the 12V
supply to check the battery state. Satisfactory operation will be obtained
down to an end voltage of BV and this is indicated by suitable marking on
the neter scale.

The receiver can be desensitised by closing the Standby switch S4 or
by shorting the two desensitising terminals at the rear. In both cases
the IF AGC line is directly grounded with a conseguent reduction in the base
voltage of TR4 and TR5. A 33,0000 variable resistor can be connectsd across
the externmal circuit to provide a means of varying the level to which the
receiver is desensitised. The variable resistor should, of course, bec wired
in series with the switch or relay contact which is used to compleie the
cxternal ecircuit.

The last IF Stage (TR6) feeds the diode detector from a tap on the
secondary winding of IFT5 while a low impedance link is used to fecd the base
of the AGC Amplifier TR7. The diode D2 which functions as the Detector is
held in a slightly forward conducting condition by the bleed through R32 and
this improves the detection efficiency with weak signals. The Detector
output is filtered by R36/L2]1 and applied across the AF Gain control RV3.

The AGC Amplifier employs a similar circuit to that used in the normal
IF Stages and feeds the twe AGC diodes D3 and D4 which are connected across
the untuned secondary winding of IFT6.

In the absence of a signal both D3 and D4 conduct and help maintain the
correct base voltages at TR1, TR4 and TR5., On receipt of a signal, both
diodes act as half-wave rectifiers and the voltages developed across them have
a polarity which opposes that of the normal. supply. As a result, the AGC
lines sink towards earth potential and the gain of the controlled stages is
reduced, The effective AGC voltage applied to the RF Stage will be affected
by the setting of the RF Gain control RV1 and this should always be set to
maximum when AGC is in use,

The Beat Frequency Oscillator (TE8) employs a grounded-base circuit and
is tuned by the diode D5 which derives its contiol voltage from the potentio-
meter RV4, Output from the BFO is taken via the coupling capacitor €102 to
the collector of TR5. The complete BFO circuit is housed in a small
screening can to prevent direct radiation.
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The AF Section.

Like the IF Section, this portion of the receiver is also built upon a
printed wiring board. 4 total of four transistors and one CATO germanium
diode is involved., The transistor types ars:- TR9 : 0C71, TR10/11/12 :
0C83.

TR is the first audio stage and like the other audio stages operates
with grounded emitter. Audio is applied to the base of TRY from the slider
of the AF Gain control RV3, The germanium diode D6 is connected across the
base cirecuit to act as a shunt limiter when ST is closed. Impulse noise is
considerably reduced when the limiter is in operation.

Output from TR9 is resistance-capacity coupled to the Audic Driver Stege
TR10 and this in turn is transformer coupled to the two output transistors
which are operated in Class B. The push-pull output transformer has two
secondary windings, one of 3 and one of 600Q. The 30 output is taken to a
pair of sockets at the rear of the set and the internal loudspeaker will
normally be plugged into these. If an external speaker is to be used, the
internal speaker is discomnected and the externmal speaker is plugged into
the same sockets.

The 6000 output is aveilable at the transformer and a suitable aperture
is provided in the back-plate to facilitate connection., The telephone
output is teken from the collector of TR1O and the circuit arrangements are
such that the spéaker output is interrupted when telephones are in use. The
3 secondary is then loaded with a 3.3} resistor to prevent damage to the
two output transistors.

Power Supply.

Although the receiver is provided with its own internal 12V supply
(8 x 1.5V cells in series), provision is made for connection of an external
supply when prolonged operation is required, A polarised socket is fitted
to prevent reversal of the battery connections and a 0.54 fuse is wired in
geries with the negative lead of the supply. Reversal of the battery
connections will not damage the receiver but will blow the fuse due to
conduction of the silicon diode D7. This is wired directly across the supply
(in series with the fuse) and is intended solely as a protective device. Its
operation is independent of the receiver supply switch.

CORSTRUCTIONAL DETAILS

Overall Dimensions and Weight.

Width . . 163" (42.5 cm.) Depth . . 11" (27.9 cm,.)
Height . . 82" (22.2 cm.) Weight . . 321b. (14.5 kg.)
Cabinet.

The type of cabinet fitted to the Model 960 depends on the method of
mounting which is to be employed. Cabinets are availzble for rack or surface
mounting. Both types are basically the same but the rack-mounting version
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has cut-outs along the leading edges of the vertical sides. These cuteocuts
extend approximately %" back from the panel and give clearance for the two
angled brackets which are attached tc the rear of the pancl to allow the
receiver to be mounted in a rack. The brackets are provided with fixing
slots which conform to the Post Cffice standard for racks of 19" width.

Ventilation areas are provided in the rear and on one side of the cabinet.
On the other side a matching grille is provided for the internal loudspeaker,
Three apertures at the rear allow access to the various terminals, sockets
etc. and the cabinet is held in place by four screws which locate with bushes
in the chassis end-plates. Cabinets are made of steel, suitably rustproofed
and sprayed grey enanel,

Front Panel,

The front panel is an aluminium diecesting, sattached to the rear of
which are two end-plates which serve to support the 'chassis! assembly. All
controls are located for operating convenience along the lower half of the
panel and their functions are indicated on a clearly marked finger plate.
Chromium plated panel handles are provided for convenience in lifting the
receiver and these also allow it to be placed !'face~down' without damage to
the panel controls when the cabinet is removed to allow the batteries to be
changed or servicing to be carried out.

Internal Layout.

The complete RF Section is built on a diecast aluminium sub-chassis which
is attached to four fixing points at the rear of the front panel. The under-
gide of the chassis is divided into three parallel compartments which house
all the tuned circuits associated with TR1l, TR2 and TR3.

On the right-hand side of the central RF Section is the printed wiring
board which carries all the IF circuitry. The board is supported on the one
side by the RF sub-chassis and on the other side by a bracket which is
attached to the side-plate at the right-hand gide of the receiver.

In the same relative poition as the IF board, but to the left of the
RF unit is the printed board which carries the zudio circuits., Like the IF
board, the audio board is supported on one side by the RF chassis but is
narrower than the IF board to allow clearance for the built-in loudspeaker,
The free edge is supported at the front by a small bracket fitted to the
side-plate which carries the loudspeaker unit. The rear edge of the audio
board obtains support from the heat sink for one of the output transistors.
This is fixed to the rear-plate which runs the whole width of the receiver
and carries the various sockets, terminals ete, at the rear of the set. The
plate is attached to the rear of the central RF chassis and also to the rear
of the two side-plates.

Two angled brackets are fitted, one at each side of the RF chassis and
these serve to support the battery box when this is fitted inside the cabinet,

Drive Mechanism and Disl Assenbly.

A high grade spring-loaded split-gear drive is used for the main tuning
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gang and the flywheel-loaded control knoh reguires almost 60 revolutions to
take the pointer from end to end of its traverse, a distance of some 13 inches.
A vernier scale, visible through an aperture at the top of the scale plate

can be used in conjunction with the bottom horizontal scale to provide 2,300
arbitrary divisions for station logging.

Battery Box.

This is arranged to take eight standard 'U2 type'! 1.5V dry batteries
and though normally located within the receiver, can be mounted externally
on the rear of the cabinet,

INSTALLATION

The receiver leaves the factory complete with & set of batteries and can
be put into operation immediately an aerial is connected.

EXTERNAL CONNECTIONS

Aerial Input.

The receiver input impedance is nominally 75Q and performance will be
optimum when the serial feed impedance approximates to that value. Quite
satisfactory performance will be obtained with aserials of random length but it
should be apprecisted that improved results can be obtained from such aerials
if they are used in conjunction with an external matching device.

When 750 coaxial cable is used to feed the receiver, the outer braid
of the cable should be connected to the 'A2' terminal which is then strapped
to the 'E' terminal to suit the unbalanced input. The inner conductor is
connected to the 'Al' terminsl,

If a twin 750 cable is used, this should be connected to the 'Al' and
'A2! terminals with the link between 'A2! gnd 'E! removed.

Random single wire aerials are comnected to the 'Al' terminal with a
strap between 'A2!' and 'E!,

Ezrthing.

Improved results will sometimes be obtained, especially on the lower
frequencies if the 'E' terminal is connected to a suitable earthing point.
This can be a normal copper earth stake or plate or alternatively it may be
more convenient to make comnection to a water pipe if this happens to be
within easy reach of the receiver., The earth lead should be kept as short as
possible.

Connecting an External Loudspeaker.

The Model 960 is capable of extremely good quality when used with one of
the larger types of loudspeaker mounted in a suitable enclosure. The speaker
should be a standard 3Q type and if fitted with an output transformer, this
should be disconnected to allow connection direct to the speech coil,.
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A length of insulated twin flex is adequate for comnection and one end of
this should be soldered to the tags provided on the spesker. The other end
is terminated in standard banana plugs to plug into the 2.5Q sockets at the
rear of the receiver. (the internal spesker plugs are removed to allow this)

IMPORTANT The receiver should be switched off while changing speakers since
damage nmay otherwise be caused to the two output transistors.

Connecting an external 6000 Line.

6000 lines feeding remote listening points can be connected directly at
the output transformer. First remove the cebinet by taking out the retaining
screws at the rear and then free the battery box (four screws) to allow access
to the output transformer, Pass the 6000 line through the right-hand
aperture in the rear of the cabinet (viewed from the rear) and then through
the small hole provided for this purpose in the receiver back-plate. The
hole is adjacent to the loudspeaker output lead.

Feed the cable round the outer =dge of the printed wiring board and
across between the two heat sinks to the output transformer. This is the
one nearest to the central RF chassis and the appropriate tags are labelled
60002 centre-tapped (CT). The external line should be connected to the first
and third tags counting from the front of the receiver. If a balanced output
is required, the second tag should be wired to a suitable earthing point on
the underside of the printed board., The earth terminal ('E') must be
connected to earth to provide a proper balance.

Desensitisging.

Although the receiver can be desensitised by means of the Standby switch
on the front panel, it may be desirable to have some control of the level to
which the sensitivity is reduced. This can be achieved by wiring across the
desensitising terminals a 3,0000 variable resistor in series with an external
switch or reiay contact.

The switch must close to desensitise the receiver and adjustment of the
variable resistor will allow for a wide variation in the desensitised level.

Alternatively, when such control is not required, the external switch
or relay contact can be wired directly across the two desensitising terminals
to duplicate the function of the Standby switch.

Power Supply.

In most cases the receiver will be operated from its internal battery
pack but when prolonged operation is anticipated it may be more convenient
to employ an extermal 12V accumulator,. This can be connected to the supply
gsocket at the rear either with the existing plug which can be removed from
the internal battery lead or with a separate plug which is available to special
order. The plug is a polarised type and care should be taken to connect the
positive side of the sccumulator to the thickest pin. If the internal '
batteries are left in position the free plug (or leads) should be taped to
avoid any possibility of short circuiting the battery supply.



When the receiver is rack-mounted and a 12V accumulator is not available
it may be desirable to mount the battery pack externally in the interest of
greater accessibility. To remove the battery pack first unsolder the red
and black leads at the left-hand end of the battery box. Now remove the four
screws which retain the box and 1ift it clear of its support brackets. The
lecads which were previously unsoldered can now be passed through the hole in
the back-plate and then re-soldered to the appropriaste tags. Two of the four
screws which held the box internslly can be used to attach it to the rear of
the receiver cabinet. ~ The hank bushes provided for this purpose will be
found near the top edge of the cabinet, If required, a spare battery box
complete with lead and plug is available to special order.

Changing Batteries.

Access to the internal battery box calls for removal of the receiver
cabinet and thig is achieved quite simply by first taking out the four
retaining screws at the rear. The slotted heads can be turned with a small
coin if a screwdriver is not tc hand.

To remove the existing batterics, take out the chromium plated serew which
lies at the centre of the battery pack, The top half of the box can now be
lifted clear to expose the batteries which are held in position by springs at
the negative end of each group. After removing the old cells from the battery
troughs, slide off the polythene sleeves and place the cells in a group to
avoid confusion with the replacements.

Feed the new batteries into the polythene sleeves and take care to observe
the correct polarity when fitting into the battery troughs. Replace the top
cover of the box and then check the receiver for normal operation before
replacing the cabinet.

Standard 'U2! batteries can be used for replacemsnt but the leak-proof
variety are much preferred.

TUNING INSTRUCTIONS

The receiver is brought into operstion by rotating the AF Gain control in
a clockwise direction +to operate the battery supply switch which is ganged to
it. A check should be mades to sec that the Standby switch is in the 'down!’
position or otherwise the receiver will be in a desensitiged condition.

To tune to & specific channel, locate the appropriate frequency on the
calibrated scales and refer to the left-hand side of the dial to determine the
range setting for the Wavechange switch. In tuning to tho correct frequency
it is quite permissible to 'spin' the Tuning control to obtain rapid pointer
movement, The control is flywheel-loaded to allow rapid change of fregquency
but at the same time operates a high reduction gear drive which provides
extremely fine tuning.,
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For telephony reception, the BFO should be switched 'OFF! and the AGC
brought into cperation by moving the AGC switch to the 'ON' position. The RF
Gain should be set to maximum and the relative carrier level can be read from
the built-in meter if the Meter switch is placed at 'CARRIER',  The output
level is adjusted with the AP Gain and impulse noise if troublesome can be
reduced by bringing the noise limiter imto operation.

To change over to receive CW signals, the AGC should be switched 'CFF!
and the BFO 'ON'. The RF Gain is reduced as necessary to prevent overloading
and the AF Gain advanced %o provide adequate output. Adjustment of the beat
note is by means of the BFO control in the top right-hand corner of the finger
plate, If adjacent channel interference is severe, this can be reduced by
switching in the bendpass crystal filter.

The state of the battery can be checked at any time by moving the Meter
switch to 'BATTERY', Satisfactory operation should be obtained down to an
end voltage of 8V and this is indicated by an arc on the meter scale.
Batteries should be replaced immediately they fall below 8V,

When making a check of relative carrier level, always ensure that the
meter reads '0' under 'no-signal'! conditions. Any slight deviation from zero
can be corrected by adjustment of the pre-set control at the rear of the
receiver, AGC should be switched 'ON' when making this adjustment.

MATNTENANCE

The Model 960 is so designed that it will require very little in the way
of routine maintenance, Generasl cleaning of the exterior and periodic check-
ing of the battery condition are about the only two items worthy of note, All
moving parts are lubricated with a permanent lubricant (molybdenum disulphide)
and with normal use will never require attention. Likewise the switches;
these are of the self-cleaning type and it is unlikely that trouble will be
forthcoming from this direction.

Batteries should alwaya be removed if the receiver is stored for any
length of time and when the 960 is used as a standby receiver, battery state
should be checked at weekly intervals.

Normal precautions applicable to working on transistorised equipment
should be observed when carrying out fault finding. Heat shunts should be
used when making soldered connections to transistors or small components and
the iron should be of a type suited for this kind of work, i.e. small bit and
low thermal capacitye.

When using a mains operated test instrument, always check that its case
is well bonded to the receiver earth terminal to avoid possible damage to
transistors due to earth currents, Transistors must not be changed while
the receiver is switched on,

A tTable of Voltage Values' is given in Appendix 'B' 'and this will be
found useful should voltage checks become necessarya. A high resistance meter
should always be used for measurements on transistorised equipment.
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The supply socket is fused at 0.54 in the negative line end the circuit
arrangements are such that the fuse will blow immediately if the supply is
connected with reversed polarity. Always check the polarity of the supply
first when investigating a report of a blown fuse. Accidental reversal of
the supply will normally only occur when the receiver is powered from an
external source. Standard 13" cartridge fuses should be held as spares,

Re-glignment,

In the unlikely event of a complete re-alignment being necessary, the
instructions given on the following pages should be foliowed in full. In
the more usual case of pariial alignment reguired to compensate for ageing
components etc, the relevant instructions can be extracted as required.

It must be stressed that alignment adjustments should not be tampered
with unless there is a clear indication that re-alignment is in fact regquired.
Alignment should only be carried out by fully skilled technicians equipped
with suitable test instruments,

A1l dust cores are self-locking (rubber string and silicone core retain-
ing compound), - Concentric trimmers in the RF and Mixer stages and also the
two crystal phasing capacitors are sealed with hard wax. The latter can be
removed quite easily by applying gentle pressure with a pair of pliers., Under
this treatment the wax cracks and bresks away leaving the trimmer free for re-
adjustment. Trimmers must be re-sealed after alignment, In all but the
earliest models, 'Nyloc! trimmers are used in the Oscillator Section.  These
have a finer 'pitch' than the standard trimmers and are self-locking.

Re-alignment of the IF Transformers, Crystal Filter and BFD.

Test Equipment Reguired  Standard Signal Generator covering the IF of 465
sreesedactreresseseeres yo/s with provision for modulation at 400 c/s.

Sweep Generator with a centre sweep frequency of
465 ke/s together with a suitable oscilloscope.

Output Meter matched to 3(.
Trimming tools (Neosid H.S.l. and Phillips).

Re-alignment of the transformers IFT1-IFT5 will be considered first.
After taking off the cabinet, remove the battery box by taking out the four
screws which retain it. This will allow easier access to all parts of the
chassis and is in fact necessary to allow adjustment of the AGC Transformer.

Connect the output lead from the Signal Generstor via a 0.,25uF capacitor
to the base of the Mixer transistor TR2. An insulsted crocodile clip should
be used to make connection and reference can be made to Fige. l. for location
of TR2 and the positioning of the turret lugs to which the transistor is wired.
The centre lug of the three which are grouped closely together is the base
connection.

The receiver should remain switched off until this connection has been
made but the Signal Generator can be switched on to allow it adequate time
to reach operating temperature so that drift during the alignment period is
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kept within the smallest possible limits. Hegting effects in the receiver
are negligible and no warming-up period is required, Check that the de-
sensitising terminals at the rear are open-circuited and then set the controls
as follows:-

RF Gain . » Minimom, BFO/NL . . Off,
Wavechange Range 4. Standby . . On.
Tuning . o 3 Mc/s, AGC s & Ot
AF Gain . . To any convenient level, Crystal . . In,
(to maximum when checking Meter e « Carrier,
sensitivity)

Tune the Signal Generator to approximately 465 kc/s with the modulation
switched off and adjust the attenuator for a convenient output. Now tune
the Generator very slowly across the IF passband and watch closely the reading
on the built-in carrier level meter. If the crystal filter is aligned
correctly the reading on the meter will show a sharp rise to maximum, will dip
very slightly and then rise again to maximum before falling very sharply to
minimum, The clarity with which the slight trough is seen will depend largely
on the tuning rate of the generator which is used. Extremely fine tuning
will be required to detect it., The attenuator should be set to give a reading
of 4-5 on the carrier level meter with the signal tuned to the slight dip
between the crystal peaks.

If the filter is out of alignment it may be found that the dip is more
pronounced than normal and that the crystal peaks have different amplitudes.
Do not attempt to rectify this condition now but proceed as indicated and set
the tuning midway between the two peaks. Once the tuning has been adjusted
in this manner, switch off the AGC, switch out the crystal and apply modula=
tion to the generator. A suitable output meter should be comnected in
parallel with the loudspeaker which may remain in circuit to provide aural
monitoring during alignment,

Adjust the AF Gain control to obtain a convenient reading on the output
meter and then the cores in IFT1-IFT5 for maximum reading (start at IFT5 and
work backwards)e It should be noted that in all transformers except IFT2 the
top core tunes the secondary winding. Both the primary and secondary cores
are adjusted from the top, the bottom cores being accessible when the long
gshank of the trimming tool is passed right through the hexagonal bore of the
upper core. Some cores are set to the 'inner! and some to the 'outer' peak
‘and this information is tabulated below.

IFT TOP BOTTOM
IFT1 Inner Quter
IFT2* Imner -
IFT3 Outer Outexr
IFT4 Outer Outer
IFT5 Outer Inner
TETE* Inner -

* IFT2/IFT6 have single tuned windings with untuned secondaries,
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IFT6 is in the output of TR7 (AGC Amplifier) and feeds the two AGC Rect-
ifiers D3 and D4. In adjusting this transformer, the built-in carrier level
meter is used to provide an indication of the correct tuning point. The AGC
must be brought into operation and all that is reguired is to adjust the core
on its 'inner' peak for maximum reading on the meter.

The Signal Generator can now be disconnected and the alignment continued
by adjustment of the bandpass crystal filter. It is possible to =lign this
circuit with a standard generator but the process is both lengthy and tedious;
it is far simpler tc employ a sweep generator and viswal display for this part
of the alignment.

Output from the Sweep Generator should be connected to the base of TR2 via
a 0,25uF capacitor as before, while the output for the Y plate amplifier can
be taken from tag 20 at the rear of the IF printed wiring board. Screened
lead should be used for this connection and the braid can be conveniently
earthed at tag 19 adjacent to the other connection,

Initial adjustment of the generator and oscilloscope to give a suitable
display is best carried out with the crystal filter switched out. The sweep
speed should be kept as slow as possible to reduce any tendency for the trace
to distort., Some residual distortion is inevitable when desling with selective
filters but this will be easily recognised by the experienced engineer.

It is recommended that the sweep width contrecl is set to give a fairly
narrow display since this will simplify adjustment of the phasing capacitors
if this is found necessary. Initially, and for that matter at any stage of
the alignment, the display can be widened temporarily to allow careful inspec=-
tion of the nose of the response, The crystal peaks should be visgible and
a shallow trough (of the order 1-23B) indicates accurate alignment of the IF
transformers to the centre of the two crystal freguencies. Misalignment of
the IF transformers will show up clearly as a tilting of the nose of the
response and this can be checked by adjustment of the crystal filter output
circuit IFTZ2, This transformer will exhibit more influence on the nose shape
than any of the other transformers in the strip.

With the width control set for a narrow display, examine carefully the
lower extremeties of the skirts to determine the relative level of the side
lobes due to the crystals. If the lobes are of negligible proportions and
the sides of the response are reasonably steep, then adjustment of the phasing
capacitors is not required and alignment of the filter can be assumed to be
correct.

If on the other hand the side lobes are well defined and of such a height
that the rejection notches show up with sharp definition (i.e. both sides are
very steep), this is an indication of an incorrect phasing adjustment. To
correct this condition proceed as follows:-

Use a concentric trimming tool and set both phasing capacitcrs so that
there is a gap of about 1/16" between the upper and lower portions (i.e. the
trimrer is set effectively to less than minirmum capacity)., Now adjust each
trimmer in turn to determine which has the grezter effect on the shape of the
Tresponse, Call this trimmer 'A', This trimmer should be set so that the
trace shows as little of the side lobes as possible. The other trimmer ('B')
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will to & large extent duplicate the variations obtained with trimmer 'A' but
the changes will be less pronounced., Although complete elimination of the
gide lobes is possible it will be found that this results in some widening of
the skirts and it is best to set trimmer 'B' slightly off the setting which
gives complete neutralisation,

Once the adjustments have been corrected as described above, the height
of the display in the crystal position should be adjusted to coincide with
that which obtains when the filter is switched out. This can be dcne by
slight mistuning of either phasing control. The adjustment calls for a very
small change in the setting of the trimmer and ample control of the display
amplitude is possible without affecting to any noticeable extent the shape of
the response,

The settings of the two phasing capacitors when alignment is completed
should be such that trimmer 'B' is virtually at minimum capacity. Trimmer
'A' “will have slightly more capacity but this will not normally amount to
more than about half a turn of the trimming tool. -

A final check should be made to ensure that IFT2 is tuned to the centre
of the two crystal peaks.

This completes the alignment of the bandpass crystal filter and the sweep
generator should be disconnected to allow alignment of the Beat Freguency
Oscillator, To do this, switch off the AGC, switch on the BFO and arrange
the Signal Generator to provide an unmodulated signal in the dead centre of
the IF passband, Rotate the BFO (Pitch) control to the centre of its travel
and ascertain that this occurs with the index mark on the control knob at
12 o'clock, If necessary, slacken the grub screw and re-set the knob to
avoid confusion in later use. The dust core in the BFO Unit (IFT7) is now
adjusted for zero-beat against the generator signal, As & final check,
swing the control over its full travel and ensure that a reasonably linear
coverage of at least 3 kc/s to either side of the centre frequency is available.
Switeh off the BFO.

Checking IF Sensitivity.

To check the seneitivity of the receiver IF stages, set the controls as
for IF alignment with the AGC off and the crystal filter switched out.
Connect the Signal Generator to the base of TR2 via a 0,25uF capacitor as
before and wire the Output Meter in place of the internal loudspeaker, Adjust
the generator to provide a signal modulated 30% at 400 c/s and centred in the
receiver passband, With the AF Gain control at naxinum vary the attenuator
setting to obtain an output of 50mW, Check the generator output toc see
whether the sensitivity fells within the range 6 to 16uV. (Gen. O/P Z = 500)

If the sensitivity appears to be low, stage by stage checks should be
carried out with the generator applied via the 0.25pF capacitor to the base of
each IF transistor in turn. All transistor connections are marked on the
printed wiring board and average sensitivities are as follows:-

From base of TR4 o 4=-14uV. Greater sensitivities will be
From base of TR5 . ‘s 45~110uv. obtained if a generator of
From base of TR6 ., . 600pV-1l.2mV, lower O/P Z is employed.
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If the sensitivity appears to be low from the base of TR6, check the AF
sensitivity by applying a 1,000 c/s audio signal between tag IE/ZO and earth,
An output of 50mW should be obtained for an input of between 1,2 and 1.5mV.

RF Alignment,

Test Equipment Required Crystal Calibrator giving markers at 1 Mc/s and
ereessdnssresrresierett 100 ke/s intervals over the range 0.5 - 30 Mc/s.

Standard Signal Generator covering the range 0.5 -
30 Mc/s with an output impedance of 750 and modula-
tion at 400 c/s.

Output Meter matched to 3Q.
Trimming tools (screwdriver and Phillips type).

The first step in re-alignment of the RF Section is a check on the accuracy
of the scale calibration to ascertain whether adjustments are required in the
Local Oscillator Stage. Set up the receiver for CW reception with ‘the BFO in
the centre of the IF passband and connect the Crystal Calibrator to the aesrial
input terminals at the rear, Check the scale accuracy at 100 kc/s intervals
throughout each of the six ranges, tuning the receiver to zero~beat against
each marker and using the 1 Mc/s harmonics to verify the megacycle points.
Calibration accuracy should be within 1% (i.e., 50 ke/s at 5 Mc/s., 150 kc/a at
15 Mc/s., etc.)s If the indications are that the accuracy is outside the
limits quoted, re-azlignment should be carried out using normal tracking procn
edure, Trimming is by concentric air-spaced trimmers on the oscillator coils
and padding by adjustment of the appropriate cores,

It is recommended that the Crystal Calibrator is used as the signal source
for this operation though it will be necessary to use the Signal Generator when
adjusting the core on Range 6. In this case, the generator calibration should
be standardised against the Crystal Calibrator at say 500 kc/s. If a calibra-
tion corrector is not fitted, then allowance should be made for any error which
may be present when setting to 55C ke/s.

Range Trimming Trimmer Padding Core
Freq. % Freq.
! 28,0 Mc/s €38 20.0 Mc/s L15
2 18.0 Mc/s 042 10.0 Me/s 116
3 8.5 Mc/s c46 4.5 Mc/s L17
4 3.9 Mc/s €50 2.3 Me/s 118
5 2.0 Mc/s C54 1.2 Mc/s 119
6 1000 ke/s €57 550 kc/s 120

In addition to the individual trimmers provided for each range (C38, C42,
C46, etc.), there is a common oscillator trimmer C63%a. This is in circuit on
all renges and is located above the chassis across the oscillator section of
the 3-gang tuning capacitor. Its function is to provide a means of adjusting
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the stray circuit capaciiy so that the correct tuning points on the individual
trimmers fall well within their capacity swing. Normally there will be no
need to adjust C63a since it is set during initial alignment to suit the part-
icular transistor which is fitted in the TR3 position. Replacement of this
transistor may necessitate adjustment of the common trimmer, The need for
adjustment will become obvious as alignment proceeds since it will be found
that one or more of the individual trimmers has too much or too little capacity
to resonate the oscillator circuit correctly. It must be realised that adjust-
ment of C63a during aligmment will call for re-adjustment of any trirmers which
have been aligned up to that time regardless of the fact that originally they
may have tuned correctly.

Although the oscillator tracks 'high' on all ranges, there is a possibility
on the higher frequency ranges of setting the oscillator on the low frequency
side of the signal. This can be easily verified by using the generator to
check that the image frequency lies some 930 kc/s higher than the signal
channel. If the image falls on the low side, set the trimmer at half-capacity,
tune to the low frequency alignment point and adjust the core in an anti-clock-
wise direction to the higher of the two points of resonance,

Trimmer and core adjustments will interact when either or both are set
some way from the correct alignment point. Repeated alternate adjustment of
both will result in the interaction becoming progressively less until eventuslly
the correct alignment settings are reached., In re-alignment of the 960
receiver, making each adjustment twice will usually suffice unless TR3 has been
changed. In this case, repeat the adjustments as required until the alignment
is correct.

Once the scale calibration has been checked and corrected if necessary,
alignment of the RF and Mixer circuits can be commenced, Arrenge the output
impedance of the generator to match the receiver input impedance (750) and
connect the output cable to the Al and E terminals at the rear (strap A2 and
E), Modulation should be 30% at 400 ¢/s and the receiver gain conmtrols should
be advanced to maximum if sensitivity measurements are to be made, The BFO
and AGC switches should be at off,

Wire the Output Meter across the loudspecker connections at the rear and
remember that the speaker must be disconnected when carrying out semsitivity
checks., Adjust the trimmers and cores on each range in turn, repeating each

Trimmers Cores
Range -

Freg. RF Mixer Freqg. RF Mixer
1 28,0 Mc/s cl C20 20.0 Mc/s Ll 19
2 18.0 Me/s c4 c23 10,0 Mc/s L2 110
3 8.5 Mc/s cé 025 4.5 Yc/s L3 111
4 3.9 Mc/s c8 G2 2.3 Mc/s L4 112
5 2.0 Mc/s 10 c29 1.2 Mc/s L5 L13
6 1000 ke/s c12 031 550 ke/s L6 L14



adjustment at least twice to ensure accurate alignment. When making adjust-
ments to the Mixer cores and trimmers on the higher freguency ranges, some
slight pulling will be experienced, To overcome this difficulty, the tuning
capacitor should be rocked from side to side to keep the signal in tune while
the Mixer circuit is adjusted for maximum output. Alignment frequencies are
listed in the Table at the foot of the previous page.

Alignment of the IF Rejection Filter (L7/18)

On completion of the RF alignment as detailed above, select Range 6 and
tune to 500 kc/s. Tune the Signal Generator to the IF channel (generator
still comnected to aerial input) and adjust the attenuator for a convenient
reading on the output meter. All that is required is to reduce this reading
to the lowest possible level by alternate adjustment of the two filter coils
L7 and L8, It should be noted that L7 is immediately below 18 and is adjusted
by passing the trimming tool through the core of LB.

Pointer Drive Cord Replacement.

In the unlikely event of the drive cord either breaking or slipping out
of the pulley grooves, replacement will be much simplified (even when the
original cord is undamaged) if a new length is obtained. This can be made
longer than the length actually required (approximately 4!') and will therefore
be easier to handle. Replacement will present no problems if the instructions
given below are followed carefully.

NOTE: In these instructions, left and right are as viewed from the rear of the
receiver,

1. Remove the cabinet and take off the battery box to allow easy access to
the drive, ,

2. Take off the old drive cord by slackening the 6BA screws which are let into
the drive pulleys.

5. Set the tuning control so that the gang is fully meshed.

4. Secure one free end of the replacement cord to the 8BA screw in the left-
hand drive pulley.

5. Feed the cord through the pulley slot and intc the groove nearest to the
panel (cord leaving pulley from right to left).

6, Pass cord around jockey pulley (under then over) and across the dial
between the pointer guide rods. Sufficient tension should be applied to
cause the jockey pulley to take up a position one gquartsr of an inch from
the guide rod support bracket.

T. Move the pointer to the right-hand end of the guide rods (past tuning meter)
and then slide the cord up and over the retaining spring. The spring may
be depressed slightly to simplify this operation.

8. Pass cord over top right-hand guide pulley, under bottom right-hand guide
pulley, under meter and across towards the right-hand drive pulley.
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Pointer Drive Cord Replacement. (contd.)

9.

10,

11.

12,

15-

14.

Lay the cord in the groove nearest to the panel and wind three complete
turns in an anti~clockwise direction. Insure that the cord lies snugly
in the pulley grooves and that tension is maintained at the Jockey
pulley,

Press cord into pulley slot and secure to 8BA screw. (If screw is not
immediately accessible, rotate tuning control to unmesh gang so that screw
comes into a more convenient position. The cord should be held firmly in
line with the pulley groove whilst doing this).

Check that the jockey pulley is correctly tengioned and then cut off the
surplus cord at the right-hand drive pulley.

Move geng to fully meshed position and set pointer to '0O' on logging scale.
Check drive for free and normal operation and correct vernier tracking.

Check the dial calibration against a convenient frequency standard (MSF,
WWV, etco)o '

Replace battery box and cabinet.

Cleaning Scale and Scale Window.

1.

2.

5

Locate the three screws disposed vertically at each end of the rear of the
scale plate, Take out the centre screw at each end and remove the small
side castings at the extremeties of the glass window.

Remove the four countersunk screws along the top edge of the panel and
take out the long scale support,

The glass is now free and can be removed by lifting up and tilting back
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Capacitors.

APPENDIX

IAT

LIST OF COMPONENT VALUES

TOLERANCES AND RATINGS

Ref Value Type Tol, Wkg. V.
Cl 3=30pF Alr Trimmer - -
ge 100pF Silvered MMica 5% 350V
c3 AOODF Polystyrene A 125V
C4 3=30pF Air Trimmer - -
c5 60pF Silvered Mica 5% 350V
C5a 3625pF Silvered Mica 10% 350V
cé 3=-30pF Air Trimmer - -
C7 40pF Silvered Mica 107 350V
c8 3-30pF Adir Trimmer - -
c9 390pF | Polystyrene 2% 125V
C10 3-30pF Air Trimmer - -
c11 390pF Polystyrene 2% 125V
c1z 3-30pF Air Trimmer - -
C13 390pF Polystyrene 2% 125V
C14 0.022pF Polystyrene 2% 125V
C15 0.001uF Polystyrene 2% 125V
Cl6 11,5-366pF | 3-gang Air Spaced Variable -
c17 0.01pF Tubular Ceramic ~20% +ao% 2507
cls 25uF Tubular Electrolytic -20% +100% 257
€19 Qo 1uF Plate Ceramic -20% +80% 200V
c20 3-30pF Air Trimmer - -
c21 80pF Silvered Mica 5% 350V
c22 400pF Polystyrene 2% 125V
c23 3=30pF Air Trinmer - -
€24 40pF Silvered Mica 10% 350V
C24a 3625pF Silvered Mica 10% 3507
€25 3.30pF Air Trimmer - -
c26 25pF Silvered Mica 10% 350V
cz27 3=-30pF Air Trimmer - -
c28 10pF Silvered Mica 10% 350V
Cc29 3-30pF Air Trimmer - -
C30 20pF Silvered Mica 10% 350V
C31 3-30pF Air Trimmer - -
€32 0.1pF Plate Ceramic ~20% +80¢% 200V
€33 350uF Tubular Electrolytic ~20% +100% 12V
C33a 0.1pF Plate Ceramic ~20% +80% 200V
C34 0.05uF Plate Ceramic -20% +80% 200V
€35 0.05uF Plate Ceramic ~20% +80% 200V
€36 0.01uF Tubular Ceramic ~20% +80% 250V
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Ref Value Type Tole Wkge Ve
C37 200pF Polystyrene 2% 1257
C38 3=30pF Air Trimmer B -
C39 70pF Polystyrene 2% 125V
c40 400pF Polystyrene 2% 125V
041 390pF Polystyrene 5% 125V
Cc42 3=-30pF Air Trimmer - -
C43 25pF Silvered Mica 10% 350V
c44 0.1pF Plate Ceramic -20% +80% 200V
C45 390pF Polystyrene 250 125V
C46 3-30pF Air Trimmer - -
C47 - Reference not allocated - -
c48 0,0051uF Polystyrene 2% 125V
C49 0.001uF Polystyrene 2o 125V
C50 3-30pF Air Trimmer - -
c51 10pF Silvered Mica 10% 350V
¢52 2790pF* Polystyrene 2% 125V
€53 0.001pF Polystyrene 2% 125V
C54 3-30pF Air Trimmer - =
C55 - Reference not allocated - -
€56 940pF Polystyrene 2% 125V
C57 3=30pF Air Trimmer - -
Cch58 20pF Silvered Mica 10% 350V
€59 640pF Polystyrene 2% 125V
C60 0.,01uF Tubular Ceramic —20% +80¢% 250V
c61 10uF Tubular Electrolytic ~20% +100% 16V
Céla | 0,01uF Tubular Ceramic ~20% +80% | 250V
cé2 10uF Tubular Electrolytic ~20% +100% 16V
C63 BLOTTV Tubular Electrolytic -2065 +100% 16V
C63a 3-30pF Air Trimmer - -
cé4 0.04uF Metallised Paper 20% 150V
C65 0.01uF Tubular Ceramic -20% +80% 250V
C66 350uF Tubular Electrolytic -20% +100% 12v
ceée7 390pF Polystyrene 2% 125V
cés 790pF Polystyrene 2% 125V
cé9 T790pF Polystyrene 2% 125V
€70 3-30pF Air Trimmer - -
C7l 3-30pF Air Trimmer - -
Q72 10pF Silvered Mica 5% 350V
C73 330pF Polystyrene 2% 125V
C74 0.05uF Plate Ceramic ~20% +80% 200V
c75 0.1uF Plate Ceramic ~20% +80% 200V
c76 25uF Tubular Electrolytic ~20% +100% 25V
CT7 390pF Polystyrene 2% 125V

* Made up of 2000pF and T90pF wired in parallel,
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Ref Value Type Tol. Wkg., V.
c78 390pF Polystyrene 2% 125V
C79 60pF Polystyrene 2% 125V
¢80 0,01pF Tubular Ceramic ~20% +80% 250V
c8l 0,01pF Tubular Ceramic ~20% +80% 250V
c82 60pF Polystyrene b 125V
C83 390pF Polystyrene 2“/5 125V
c84 390pF Polystyrene 2% 125V
€85 0.05uF Plate Ceramic -20% +80% 200V
c86 1uF Tubular Electrolytic ~20% +18;% 15V
c87 OulpF Plate Ceramic -20% +80% 200V
ces 100pF Tubular Electrolytic ~20% +100% 18V
€89 20pF Tubular Ceramic 10% 750V
€90 390pF Polystyrene 2% 125V
c91 390pF Polystyrene 2% 125V
€92 1uF Tubular Electrolytic -20% +183% 15V
C93 0.01pF Tubular Ceramic -20% +80% 250V
€94 1pF Tubular Electrolytic -20% +100% 15V
€95 0.01pF Tubular Ceramic. ~20% +80% 250V
€96 0.1uF Plate Ceramic ~20% +80% 200V
€97 100uF Tubular Electrolytic ~20% +100% 18V
c98 390pF Polystyrene 2% 125V
€99 390pF Polystyrene 2% 125V
c100 390pF Polystyrene 2% 125V
c101 04 25uF Metallised Paper 20% 150V
Cl02 | 3pF Tubular Ceramic 10% 750V
€103 390pF Polystyrene 2% 125V
€104 180pF Polystyrene ; 2% 125V
0105 0.01uF Tubular Ceramic -20% +80% 250V
£106 0,01uF Tubular Ceramic -20% +80% 250V
c107 10pF Tubular Electrolytic ~20% +100%0 12v
€108 | 100pF Tubular Electrolytic ~20% +100% 18V
€109 10pF Tubular Electrolytic -20% +100% 12V
€110 | 1OOpF Tubular Electrolytic ~20% +100% 18V
g1l 100uF Tubular Electrolytie -20% +100% 18V
0112 100uF Tubular Electrolytic -20% +100% 18V
€113 0,25uF Metellised Paper 20% 150V
€114 350uF Tubular Electrolytic -20% +100% 12V
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Resistors.

Ref Value Tol. ! Rating Ref Value Tol.| Rating
R1 68,000 ohms 10% | & watt R40 10,000 ohms 10% | & watt
R2 1,000 ohms 10% % wett R41 33,000 ohms 10% | 3 watt
R3 560 ohms 10% | 5 watt R42 10,000 ohms 10% | + watt
R4 AT0 ohms 10% | % watt R43 1,000 ohms 10% | & watt
R5 47,000 ohms 10% | & watt R44 1,000 ohms 10% | & watt
R6 1,500 ohns 10% | + watt R45 22,000 ohms 10% | & watt
R7 1,000 chms 10% | & watt R46 4,700 ohms 10% | = watt
R8 3,300 ohms 10% | & watt R4T 4,700 ohms 10% | & watt
R9 1,500 ohms 10% | & watt R48 82,000 ohms 10% E watt
R10 | 560 ohms 10% | & watt B49 1 3,300 ohus 10% | & watt
R11 33,000 ohms 10% | £ watt R50 15,000 ohms 10% | & watt
R12 4,700 ohms 10% | & watt R51 1,200 ohms 10% | % watt
R13 270 ohms 10% | & watt R52 5,600 ohms 10% | & watt
R14 68,000 ohms 10% % watt R53 3,300 ohms 10% | 5 watt
R15 270 onms . 10% | 3 watt R54 47,000 ohms 10% |  watt
R16 560 ohms 1% | & watt R55 12,000 ohms 10% | % watt
R17 | 12 ohms 10 | % watt R56 680 ohms 10% | 4 watt
R18 1,200 ohms 10% | & watt R57 0.18 megohm 10% | + watt
R19 68,000 ohms 10% | & watt R58 2,200 ohms 10% | & watt
R20 | 1,000 ohms 100 | L watt R53 | 59 onms 5 | & watt
R21 12 ohms 10% | & watt R60 120 ohms 10% | 4 watt
R22 1,200 ohms 10% | & watt R61 5 ohms* 10% | 3 watt -
R23 :Loc,)oo;)lm ohms %gf % watt R62 3,3 ohms* 10% | 3 watt
R24 %90 ohms G | & watt

R2 4,700 ohms 10% | & watt .

322 22,000 ohms 103/‘ % gapy | ¥ imewoLTd.

R27 12 ohms 10% %— watt

R28 1,000 ohms 10% | % watt

R29 3,300 ohms 10% | + watt

R30 | 3,300 ohms 10% | & watt | ,

R31 2,200 ohms 10? %—watt Potentiometers.

R32 0.27 megohm 10% | & watt

R33 22,000 ohms 10% % watt

R34 | 3,300 ohms 10% | + watt Ret Value Type
R35 6,800 ohms 10% | & watt

R36 470 ohms 10% émt RV1 20,000 ohms Carbon

R37 4,700 ohms 10% %wa‘tt RV2 1,000 ohms Carbon

R38 1,000 ohms 10% | & watt RV3 5,000 ohms Carbon

R39 | 3,300 ohms 10% | & watt RV4 | 50,000 omms | Carbon
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APPENDIX 'B!

The following 'Table of Voltage Values! will prove useful in the event of
the receiver developing a fault which necessitates carrying out voltage checks,

A1l readings are typical and were taken with a meter having a sensitivity
of 20,0000/V and a battery voltage of 12V (batteries in new condition). A
nominal tolerence of 10% will apply to readings taken with a meter of this
sensitivity and the tolerance should be increased accordingly when using meters
of lower sensitivity. Allowance should also be made for the state of the
batteries,

Readings should be taken under 'no-signal' conditions with the controls
set as follows., The desensitising terminals at the rear should be !'open-

circuit,.! A1]1 readings are FEGATIVE with respect to chassis.
Range switch o e & Range 1.
Tuning o« « oo+ o o 20 Mc/s.
RF Gain . . I . s Maximum.
A—F Ga.in ¢ o a a s Half mﬂxim\m‘
AGC/BFO,/NL e« s s . Off,
Standby . . . « « On.

Stage Collector Bage Emitter
TR1 5.9V 1.6V 1.4V
TR2 7.0V 0.55V 0.357V
TR3 TaOV 0.85V 0,65V
TR4 7.0V 0.55V 0.4V
TR5 7.0V 0.55V 0.4V
TR6 8.0V 1435V 1.3V
TR7 8.2V 1.35V 1.2V
TRE* - - -
TRS 3,1V 1.15V- 1.1V
TR10O 11,6V 1.85V 1.8V
TR11 11,8V 0.2V 0,05V
TR12 11,8V 0.2V 0.05V

* Not accessible for voltage checks.
The zener diode stabilised voltage should be in the range 6.8-7.2V and the

voltage at the junction of R32 and R35 (detector bias) should be 0,07V.
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APPENDIX 'C!

LIST OF BATTERY EQUIVALENTS

i ) T — . o

Any of the following 1,5V units can be used to power the Model 960, Leak-
proof versions are preferred when available,

EVER READY . . U2 OLDHAM ., . K532
VIDOR . . . « V0OOO02 PERTRIX . . 601
DRYDEX . . « » T20 SIEMENS . . Tl
G.EICI L] L] l‘ L] BA.6103
APPENDIX 'D!
SPARES

o 2

Spare parts should be ordered by quoting the circuit reference (where
applicable) and the part number given in the lists below. Enquiries should
be addressed to Stratton & Co., Ltd., Sales and Service Dept., Alvechurch Rd.,
Birmingham, 31.

Inductors.

11 Range 1 Aerial ERF) coil £ . ¥ - s . - D2784
L2 Range 2 Aerial (RF) coil s @ . « @ . D2787
L3 Range 3 Aerial (RF) coil i & i W i v % D2790
L4 Range 4 Aerial (RF) coil i g & W B 3 s & % D2793
L5 Range 5 Aerial (RF) coil . . . « . & i D2796
L6 Range 6 Aerial (RF) coil y . # . ¥ . « . D2799
L7 IF Filter coil (1% . & & i % . 9 5 D2840
18 IF Filter coil (2 - i & G 5 & 6 % D2839
19 Range 1 Mixer coil _— a » - .« . . = ™ D2785
L10 Range 2 Mixer coil ¥ W « « . PR - D2788
111 Range 3 Mixer coil o e . . - . s ‘ D2791
L12 Rangs 4 Mixer coil & W i % “ v - o . . D2794
113 Range 5 Mixer coil . . . . i 2 & i 5 i D2797
L14 Range 6 Mixer coil . . . . . . - % i @ G W D2800
115 Range 1 Local Oscillator coil . . . » v D2786
L16 Range 2 Local Oscillator coil " @ % . . . ¥ D2789
L17 Range 3 Local Oscillator coil i 3 Vo . e i 02792
L18 Range 4 Local Oscillator ceoil . i & PR D D2795
119 Range 5 Local Oscillator coil . v - . . . . D2798
L20 Range 6 Local Oscillator coil - - . % v ¥ . . D2801
L21 Filter choke . . PR ¥ i ® . i@ .« - D2412

- .



IF Transformers and BFO Unit.

IFT1 lst IF Transformer . .
IFT2 2nd IF Transformer . .
IFT3 3rd IF Transformer . .
IFT4 4th IF Transformer . .
IFT5 5th IF Transformer . .
IFT6 AGC Transformer "

a8 8 & & = »

« 8 =% 8 &8 =

IFTT7 BFO Unit (includes transistor and dio

AP Transformers.

T1 Driver Transformer (0C83 to push-pull 0C83)
T2 Output Transformer (push-pull 0C83 to 30 and 6000 CT)

Crystal.

- . L] - -

D= - L] L] L] L]

L] L] » - - - -

X1l Style E bandpass crystal. (spaced 200 c/s., centred 465

Switches.

Sl Range switch : Wafer 1P 6W with shorting plate

Clicker mechanism
Extension spindle
Coupler o o

32 Crystal Filter switch s 5-pole 2-way complete

53/S5 Meter/AGC : Toggle type DPDT
S4/86/57  Standby/BFO/NL

Variable Capecitors and Agsociated Items,

- = &

Toggle type SPST

.

a & e

€16 3-gang tuning capacitor (11.5-366pF each section)
Flexible'coupler for tuning capacitor . .

Potentiocmeters.,

RV1 20,0000 carbon . -
RV2 1,0000 carbon (miniature pre-set)
RV3  5,000Q carbon (with switch) . .

RV4 50,0000 carbon « o . a
Knobs,.

Large (state whether Tuning or Wavechange)
Sma.ll + a s = a = . e

Drive Assembly.

Condenser gear spindle assembly

Drive disc &Ssembly o e o ‘. =
Vernier spindle assembly i W -
Control spindle asgembly “ s . »

26

L) » - [

. - » »

- - L] -

» & =

Y

&« s » @&

L - L ] L]

L] - - . L) -

D2779
D2780
D2781
D2781
D2782
D2783
D2778

5980P
59T9P

ke/s *.054 6243P

L] - * [ ]

» - - - >

3257P
4464/1P
5431/1P
4279P

5978P

5788P
5789P

4839P
D1680

5982P
6076P
5983P
5981P

5817P
5816P

D2077
D1562/1
D1559/1

BP953



Miscellaneous.

Chromium plated panel handles . @ . o @ . o “« * 5826P
Scale Plﬂ.te a » . s « e . e « e a . 5984P
Pointer agsembly . . w e . e ) .« . . e . . D2873
Pointer guide rails & . % i s _ v . o 5801P
Glass window i @ % & e L o o & . a 5847P
Carrier level meter . . i . o . . . a - 6045P
Finger plate . # . W . . . o & i ¥ 5962P
Terminal (Aerial input etc,) . . x . “ . 6102P
Battery plug .« . i - V » a . y = 6246P
Speaker plug P i i 3w i ¥ - i@ 624TF
Fuseholder . e . . . o > i W i @ i 3 6103P
Fuse (;2" A.mp) . » . e - e s . * & . . e 624-4.P
Phone jack i W “ o e . o . s . s 4 @ 6091P
Vernier dial (complete with hub) . . “ 3 .. .. 5867P
Drive pulleys - i 5 - _— g - 5837TP
Guide Pulleys a ® a a s e e a s w . e P 6125P
Loudspeaker unit . . . . . . . i i i @ 6245P
Rack-mounting cabinet . s - .« e . . & & & 58027
Rack-mounting bracksts . 3 - g~ - 9 .. - 5912P
Battery box assembly (complete) . . i % . u . . . D2962
Issued by Stratton & Co., Ltd. April 1962, Printed in England
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ALL TRIMMERS ARE 3-3Op 3H

3 b8k
JL

100p
EC‘ T 400p

-2 e 1

3

3 1
2 Cla
cs C3a 100

% bOp 3625p P

1}

~ 1 C'Sb ALL SECTIONS OF 1 ARE
3 w c? 660 SHOWN AT RANGE 3

H l!‘ 40 s

i g [tor

11

TRY
ocin

S o
s Sta
_CAZ : !
i p c18|  amC19  3IRI
-OF é IH Io~| isw
SEE NOTE |
—_———— _—— i ——— =
NOTE 1. THE 'A2° AND ' TERMINALS MUST BE STRAPPED
WHEN AN UNBALANCED INPUT IS REQUIRED ! |
NOTE 2. THE DESENSITISING TERMINALS 0 ey i |
MUST 8E SHORTED TO —_~ > % e
MUTE THE RECEIVER. __Cl—]_mp
O+
XLla |
XL1b Rls  C79
—i0H— 12k bOp
cn | — | ——w— —
FT1 SESTC;P 2 pdy
c = Co8 ) S
- ;7‘?‘3? L o o
390Q "on }-{I'
P -3 b9
4ol T)qop S20 $2b 52
CONTROL FUNCTIONS
REF FUNCTION REF FUNCTION
S1 | WAVECHANGE ST |NOISE LIMITER
S2 | CRYSTAL FILTER | S8 | SUPPLY

S3 | METER RVi| RF GAIN
S4 | STANDBY RVZ2| METER ZERO
S5 | AGC RV3| AF GAIN
DESENSITISING,
Sb | BFO RV4|{BFO PITCH SEE NOTE 2




ALL TRIMMERS ARE 3-30p R4 lClh

470 I [o]]
1B
LA
-Lcu €2 L +

C24a —
3625p

ey

>
?,HK L7
Lig
TR2
oc170

=1 &)
Lasd Lot Lapd L

é R
15K

' b
‘ %}1’ S1g
|

Ao
o T|TQe

=l €34

Sif .osll |

1K 33K 15K

s- ey, c}nl %cqm R7S RS RS

d
R40 <
10k 3 1
56
P
1
I
R41 !
33K ! R43
[ 1K
€100 Ds
IFT6 390p | 390p | GEx23
- ™
u C103
i 390¢p
i
"
i D3 041
OAT0 OA
0C4s :
1
1
]
|
4 : C105 wa
R39 !
2 33K :
|
c96
-




ALL TRIMMERS ARE 3-30p RYI
K3

TR3
oc1m
C E
b5s = [ SR13
el L. =R 270
1 cob| DI S
350| 0AZ
204
L 0
cf,o—
stk | Q|
]
SWITCH CONTACTS SHOWN
l‘:” lC“ THUS ® DO NOT MAKE
Clbe CONTACT TO THE
11:5-366p "1 Co3a  SHORTING RING
$8
I, L
4: 33K
R4 8 RSZ% CIIO RS54
82K sbk 2 1ooT > 47K
RS7
180K
| A
6000
OUTPUT
TRG c109
ocn  +—A—1 3
10 SEE
TR10 NOTE
ocs3 4
Db
oa7lo
4 = C112
:-32 9 100
RSO lrss cm
15K C1o8 12k 3
s7 RS1 100 RS6 < 350
12K 680
R47 C107 |
4K 10 NOTE3 AN EXTERNAL 12v SUPPLY CAN BE NOTE 4 AN EXTERNAL 2:5/3Q LOUDSPEAKER CAN BE
USED TO POWER THE RECEIVER CONNECTED IN PLACE OF THE INTERNAL
IF THE INTERNAL BATTERY PACK SPEAKER IF THE SPEAKER PLUGS ARE REMOVED
IS DISCONNECTED FROM THE FROM THE SOCKETS AT THE REAR

SOCKET AT THE REAR
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