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EDDYSTONE "640" REGEIVER.
Certain modiriastions have bGen ircdrparated in thie receiver,
tQ tagrove thé perfarmanca in s0Mme windr rezoacts
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Letails of tha mpOificavriona are given below :nd the eircust
disgrom (Fig.l) and ihe eomponent “values 1ist in the Ineiruction
s00k should be umended acoordingly.

le vperetion of tha “HoT. on/orff" Switeh does not remdve the H.T.
voltage TrOD ihe variocus stsfes O the recciver. » 28,044
ohm % wait Resistor (R4z) has bezn incerteqd berwesn the
“sarthy” %1ds of the R.F. Goin Control (R26) and the "H.1T,
on/off" u®iteh shorts out this resistor, under normal
receiving conditiens.

8, A 0005 mfd Moulded Mica Condenser (C74) has be¢n connected

acrosg the heaver of V2, vo remove dccssional ugaces of
modulation hum,
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COMMUNICATIONS RECEIVER TYPE &40

SPECIFICATION

GENERAL.

The model ** 640 '° Receiver has been designed primarily for Amateur
Communications purposes and covers, without a gap, a tuning range from 32
to 17 Mc's. Many refinements are included in the design, which has received
very careful attention to ensure that the performance shall ke of a very high
standard in all respects

The following are outstanding features of the Receiver :—
Separate Electrical Bandspread
High Signal to Noise Ratio
Excellent Sensitivity
High Adjacent Channel Selectivity
Large Attenuation of Image Signals
Good Frequency Stability
Accurate Calibration
Efficient Crystal Filter.
Robust Construction.

TUNING RANGE.

Three overlapping frequency ranges are’ provided. selection being by a
low loss, low capacity switch. This is actuated by a chromium plated lever
fitted beneath the left-hand large knob

The actual frequency ranges are :—
Band | 32w 126 Mc s
Band 2 126 1o 45 Mc/s
Band 3 45t0 17 Mc/s

Separate three-gang condensers are employed for bandsetting and band-
spreading purposes. Considerable attention has been paid to the accuracy of
the scale calibration, which consequently can be relied upon. Large diameter
fluted knobs control the tuning mechanisms, which are smooth. positive and
free from backlash
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VALVE SEQUENCE.

The following valves perform the functions indicated in the nine valve
superheterodyne citcuit employed :—

¥ R.F. Stage EF39 Mullard
¥2 Frequency Changer 6KBGT Brimar
V3 Ist L.F. Amplifier EF39 Mullard
V4 2nd LF. Amplifier EF39 Muliard
¥5 - Det. AV.C. and Audio Amp. 6Q7GT - Brimar
V& Output Amplifier 6V6GT Brimar
V7 Rectifier 6X5GT Brimar
¥a MNoise Limiter _ EB34 Muiiard
V9 B.F.O. EF39 "~ Mulfard

It will be noted that al! valves are of the international octal based type,
s0 that replacement can be made without difficulty. Points relative to each part
of the circuit are discussed below. The complete circuit diagram is given in
Fig. | to which reference should be made.

R.F. CIRCUITS.

The R.F, ampiifier stage uses a low noise pentode, which, in conjunction
with the very efficient coils, gives a high gain. The interstage and aerial couplings
nave been carefully adjusted to secure maximum selectivity, minimum image
interference and constant sensitivity over the whole range of frequencies,

The frequency changer valve is a triode hexode of a type which possesses
a high conversion factor with low inherent neise and which is particularly
efficient at the higher frequencies.

The signal circuit inductances are wound on adjustable dust iron cores
and trimmed with air dielectric condensers, a combination which confers two
definite advantages. One is that high tuned circuit magnifications are realised,
thereby increasing the overall sensitivity. The other is that tracking over the
whole frequency range can be carried out very accurately,

The oscillator inductances are similar, ceramic trimmer condensers being
used. The oscillator circuit is of the tuned anode type, having low harmonic
content and freedom from ** pulling.”’ The oscillator volts are held near the
optimum value by careful choice of circuit values and couplings.

The tuning assembly is fitted in a substantial diecast housing, ensuring
complete mechanical and electrical stability. The tuned circuits retain their trim
indefinitely and. after the initial warming up period, there is a complete absence
of frequency drift.

INTERMEDIATE FRE QUENCY STAGES.

There are two LF. stages, with low nocise R.F. pentode valvesin each. The

transformers are very efficient, the windings being permeability tuned and pos-
sessing high * Q™' values, The units are rigidly constructed inside large brass
screening cans, resulting in high' stability. The intermediate frequency is 1,600
Kc/s, which enables a really good image ratio to be secured, even at the highest

frequencies.

Associated with the first |.F. stage is a crystal filter, the design of which is
the outcome of considerable development work., The crystal itself is vacuum
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Fig. 2. Plon view of *' 440 '° Receiver

mounted. emuring 3 very high * Q " value and excellent stability. It i free from
spurious responses  An adpacent channel attenuation of 4% db is obtained With
proper adjustment, only slight attenuation of signal strength occury when the
crystal filter i switched in. The pharing control and in-Gut switch are operated
from the front panel

BEAT FREQUENCY OSCILLATOR.

This is constructed as a separate unit so that efficient screening is obtained
It is permeability tuned. has a high degree of stability and the amount of injection
has been carefully adjusted for optimum results.  Pitch is controlled by a variable
condenser adjusted from the front panel

AUDIO CIRCUITS,

The audio circuits follow normal practice. After initial amplification by
the triode portion of the 6Q7, the signal is fed to a 4VE beam tetrode. which i
Capable of delivering over ] watts of audio power. An ocutput transformer is
incorporited and the upper terminals st the rear of the receiver are intended
to take 2 loudspeaker with a coil impedance of about 2.5 ohms. The Eddyitone
Cat. No 651 speaker i3 specilly recommended

A jack is provided for high resistance telephones, the owutput bein
Mitenuated to avoid overicading and to enable full use to be made of the A
gain control.  Plugging in telephones automatically mutes the loudspeaker.
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GAIN CONTRGL AND A.v.C.

The R.F. gain control R26 operates on the R.F. stage and both LF. stages.
The A.F. gain control R36 occupies the normal position betwaen the naoise limiter
diode and the grid of che 6Q7,

The A V.C. is applied ta the R.F. stage, the frequency changer and the first
LF, stage, resulting in a very good characteristic. It is of the non-delayed type
in order thac satisfactory indication of weak signals may be given gn an “§
meter when the latcer is used.

NQOISE LIMITER.

A noise [imiter of the series type is incorporated and is provided with a
separate panel switch. The electrical values of the components in the noise
limiter have been chosen to give an efficient limiting actien without unduly
affecting signal strength.

STANDBY SWITCH,

L 1 ST L

1~ [ o w * ok
In the " ofl ”' position, this switch breaks the H.T. supp Iy, a necessary

* h ; F HE :ll.l'..ll.il,', a IJCL:D)“‘?
feature when the receiver is used in close proximity to a transmitter operating

in the same frequency band. Two contacts of the switch are connected to pins
3 and 4 of the octal {power] secket on the rear of the chassis and may be employed
to energise a relay which, in turn, can be arranged to apply power to a transmitter,
so giving complete control from the standby switeh. A suitable circuit is given

herewith (Fig. 3).
040\

g%:gFll-lEgR 3Q ©
A" |SOURCE oF O o
'S e 0 O
4 ENEMI19™

i
= ATION. JAUXILIARY POWER

SOCKET.
@ N
ReLaY. | lopae) 1

| Lo TRANSMITTER

. 8.
ON- OFFR
- CONTROL.

Fig. 3. Circuir for use with Standby Switch.

ILLUMINATION.

The scale is evenly and adequately illuminated from the rear by two 6 volt
bayonet fitting bulbs, rated at 1.8 watts each. Toavoid eyestrain over a prolonged
period of use, the normal brilliancy of the lamps has been reduced by the insertion

of 2 series resistance.

POWER UNIT.

This has been designed to provide good regulation and thorough smaothing

orporated, the hum lavel being negligible.

In order that the receiver may be used under circumstances when no A.C,
mains are available, provision has been made for operation from a high capacity
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6 valt battery. At the rear of the chassis is an octal socket fitted with a special
plug. On withdrawing this plug, power supplies from a battery (for the heaters)
and from a vibrator unit {or ather source of H.T.) may be fed into the receiver,

ELECTRICAL DATA.

SENSITIVITY.

Sensitivity is better than 2 microvolts input fer 50 milliwatts output,
Because of the comparatively low noise level, very weak signais can be received
with good intelligibility.

Spectal measures have been taken to ensure even sensitivity over the whole
frequency range.

SELECTIVITY.

with the crystal out, the selectivity curve shews a drop of 25 db. at 10
kilocycles off resonance. With the crystal in, selectivity is controlled by the setting
of the phasing condenser and can be made extremely high for the reception of
C.W. signals, with the minimum of interference.

IMAGE ATTENUATION RATIO.

At 30 Mc/s the image is 45 db down.
At 10 Mc/s the image is 60 db down.
At 2.5 Mcis the image is 90 db down.

INPUT IMPEDANCE.

Two aerial terminals and an earth terminal are provided, enabling the use
of either a single wire aerial {or feeder) or twin feeders. The aerial circuit is
arranged to match into 400 chm feeder line but good results are cbtainable with
zerials widely varying in impedance.

INPUT YOLTAGE.

Tappings on the transfermer primary are brought to a selector panel at
the rear. Input voltages of 110, 200 and 230 volts 4060 cycles A.C. are allowed
for. Ceonsumption is 60 watts.

MECHANICAL CONSTRUCTION.

GENERAL CONSTRUCTION.

The frent panel and tuning unit are aluminium diecastings, arranged to -
provide an extremely rigid foundation for the whole receiver. The power unit
L.F. and output chassis are of brass, heavily nickel plated and securely attached
to the main castings. The cover is of steel, fitted with a life-up lid, and has been
heavily rust-proofed. :

COMPONENT PARTS.

Only the most reliable component parts have been selected. They are
all suitably tropicalised.

FINISH.
The exterior of the cabinet and pan
contrels are surrounded by a neat finger

[T NN T TN N SN N By T T L
115 THISNEWQ & MNE FIppIe DidlK. 1ne
iate, which is appropriately marked,

€
P
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VENTILATION.

Ventilacion has been carefully arranged co aliow a through draught. thus
avoidi ing any undus temperature rise.
ACCESSIBILITY.

The receiver can be removed from the cover by the extraction of four
f‘xlng screws. The chassm is f‘tted wn;h pmtectlng raﬂa so that, when removed

£ o ro P —— [ i m e

e l.-lll: Ld =, IL llld-:f I.il;-' I.ll'l"'ﬁll.-l:l-l 'l"\"ll.-ll{.J-LlI. l.lﬂ-"]dg‘d (4] Uﬂl'ﬂ':) T LUIIIPI’JI'IETII’.)

WEIGHT AND DIMENSIONS,

Weight 33 Ibs. unpacked
Crerall Width 164 inches
Overall Depth [0 ingches
Overall Height B} inches.
INSTALLATION.

The receiver has been ciarefully ahgned and calibrated, and thoroughly
tested before despatch. The only adjustment that may be necessary is the mains
input voltage. The screw in the rear selector panel is fitted normally in the 230
volt position, where it should remain for voltages berween 220 and 250 volts.
if the mains voltage is beoween 195 and 215 volts, the screw should be changed o
the 200 volt, pasition. The 110 volt tap is suitable for mains supplies between
100 and 125 voits. D.C. mains supplies are entirely unsyitable for use with this
receiver and if cannected, wiil cause serious damage. Ensure that the octal ptug
is in place in the octal socket near the voltage selector panel as shewn in Fig. 4

LOUD SPEAKER. VOLTAGE SELECTOR.
CGNNECT[DNS !

___h_ﬁ___l /
T_-_-—_‘_'_'_'_‘—'ﬂ—..
AERIAL TEPM'lNN..S
EXTER ERNAL

L_
ST METER. 4 POWER SUPPLY.
MAINS INPUT — ENSURE THAT

e, S AR WHEN ENG

Fig. 4. Reor owtiine of Receiver, indicoting externy) connections.
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A loudspeaker of 2.5 to 3 chms impedance should be connected to the
two upper terminals at the rear (the Eddystone Cat. No, 652 is specially
recommended for use with this receiver), or alternatively high resistance (2,000
to 4,000 ohms) telephones plugged into the jack at the left of the front panel,

AERIAL CONNECTIONS.

If a single long wire is used, or any aerial with a single wire type of feader,
connection is made to the lower rear terminal marked ** A "', the other terminal,
marked ** E *" remaining strapped to the chassis. A good earth, with a short lead
connected to the sacond terminal, will improve results, particularly on the lower
frequencies, but if there is any deubt about the efficiency of the earth, it may be
betier to leave it off — trial and error is the best expedient.

For optimum performance, both as regards bringing in weak signals, and
for keeping necise down to a minimum, an aerial cut to resonate over the fre-
quency band in which the user is mainly interested is strongly recommended.
A twin feeder line, arranged to have a characteristic impedance of 400 ohms,
should be taken from the centre of the aerial and the ends connected to the
two aerial terminals in the receiver, after removing the shorting strap. Details
of special aerials and feeders will be found in Handbocks dealing with these
specialised subjects.

OPERATION.

A receiver of this type requiras some experience if maximum results are
to be secured and the following instructions will be found helpful.

PANEL CONTROLS.

All controls are neatly arranged on the front panel. They comprise :—

Main Tuning B.F.O. on-off Switch
Bandspread Tuning Crystal Phasing

Band Selector Crystal in-out Switch

R.F. Gain Noise Limiter on-off Switch
AF, Gain AN.C, on-off Switch

B.F.O. Pitch Standby Switch

Mains on-off Switch.

BEAND SET AND BAND SPREAD CONTROLS.

The left hand !arge knab actuates the larger

o andeattin marvand semunia bl
uuuuuuuuuuu tes the largetr dTG50

{b na -.tu-g} 2iged yariaoe
condenser, the indication being given by the cranked peinter against the appro-
priate calibrated scale. The various amateur bands are picked out by means of
a green line on the actual scale, which green line is extended to the outer part
of the dial, to enable more accurate bandsecting of the amateur bands.

The right band large knob controls the smaller or bandspread condanser,
threugh a flywheel mechanism, giving a very smaoth drive. The inner pointer
is read off against the outer scale, which is marked in divisions,

For general purpose use, the bandspread pointer should be set at zero
degrees, which is purposely offset |0 divisions to the right, toallow of adjustment
each side of zere. Tuning is then carried out with the left hand knob, the pointer

accurately indicating the frequency to which the receiver is set. Once the desired
"y’ . :

i i "
signal has been tuned in, th the bandspread
knob.

£
[
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For reception on the amateur bands, the band set pointer shouid be made
to coincide with the left hand edge of the green line, using the outer extended
scale for this purpose. Thereafter, tuning, on all but the lowest frequency band,
is carried out on the bandspread scale, the high frequency end of the band being
at zero, and the low frequency end well towards the right hand side of the scale.
Cn 1.8 Mcs, the band set knob gives adequate control, the other knob again
coming in useful for vernier adjustment when necessary. |If the bandspread
condenser only was used on 1.8 Mc/js it would be necessary to make three adjust-

ments of the band set candenser for full coverage, The bandspread coverage for
sl mf #he armateanr hands IS as follamwe 1

3 OF Lne aimdigul danda S .

Bond Number of Scale Divisions
28— 30 Mc/s 45
i4— 14.4 Mc/s &6
7T—7.3Mc/s 51.5
3,500 — 3,635 Kegs 3z
3,685 — 4,000 52

RECEPTION OF TELEPHONY.

The panel controls should be set as follows:—

AN.C, “on '

B.FO. “off "

Crystal “aut " (to the left)
Phasing Kndb white spot at top
R.F, Gain full on

PR P TR T DR

ML T, wdaln elMUL LYYW LITITA |
With the range switch set to the required band, tuning is then carried out as
explained previously.

RECEPTION OF C.W.

Panel controls:—

AV.C. Coff !

B.F.O. fon

Crystal “out "

Phasing Knob white spot at top

R.F. Gain near maximum

A F. Gain near maximum

B.F.Q. pitch control knob White spot slightly to one side of centre

Then tune normally, varying the settings of the R.F. and AF. gain controls for
maximum signal intelligibility.
USE OF CRYSTAL FILTER,

The controls will be as above for C.¥Y. operation. On switching In the
crystal, it will be noted that the noise level decreases somewhat, due to the

increased selectivity permitting a narrower band of {reqgeuncies to pass. Rotation

of the phasing contrel will result in the suppression of signals to 2 degree depend-

ent upan their frequency separation from the desired signal. An attenuation of

20 db can be ocbtained when the interfering signal is 400 cycles away, this figure

rapidly increasing as the separation increases. -

FINE POINTS OF OPER
It will rarely be necessary to use the full R.F. gain when receiving C.WV,

signals and it is well to back off this control when possible, keeping the A.F. gain
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fully on. By this means, interfarence and noise are both reduced and intelligibility
increased.

The reverse is the case when receiving telephony, The R.F. gaip should
be at maximum, to enabla the A V.C. system ta work eHicienely, and the audig

s LNve a0 e

output should be adjusted entirely by means of the A.F, gain control,

O rotating the B.F.O, khob, two positions of maximem noise will be
nated, and these are the correct aperating points. Anocther method of accurately
secting B.F.O. pitch is to tune in a celephony station with the B.F.C, switched off,
Then switch on the B.F.O. and rotate the knob so that the carrier beat is heard
a5 a note pleasing to the ear, representing a frequency of between 400 and 1,000
cycles.

The B.F.Q. picch contre! may be set either side of zero beat — if an incer-
fering signal is present, moving from one side to the other will probably reduce
its strength, If car ignition or eleccrical interference of a peaky nature is experi-
enced, switch on the noise limiter when the noise will drop to small.proportions,
Under normai circumstances, the noise limiter may be switched off. it is equaliy
effective for C.W. or telephony reception,

Shauld the AV.C. be switched on inadvertendy when receiving C.W.
the sensitivicy will be abnormally low.

OPERATION FROM BATTERIES,

It will be necessary to wire up 4n octal plug in the following manner,
assuming that H.T. will be derived from a vibrator unir.

Pins 2, 5and 6 Blank

Pin | H.T. positive

Pins 3 and 4 Blank (unless used for other purposes}

[= T S = v l-___ 11

FLurlfF L-1. 1I¥YEg

Pin 8 L.T. " cold " {and earth, if used) -

Pin 8 H.T, negative.

Thae hotenr. seemmle, i mlnn  Af o o | A U N U IO S i [

1S DALLETy :.'.u FRF UL aladd, L Loulse, e el IniD e priindry side O
the vibrator unit with an external on/off swicch.

The L.T. supply required is & volts 2.5 amperes. The H.T. supply should
deliver up to 80 mA at 250 volts and may not necessarily be smoothed, since the
internal smoothing will automatically be brought into circuit. Good results
are obtainable with an H.T. voluage less than 200,

ALIGNMENT INSTRUCTIONS.

The following instructiont are based on the assumption that the receiver
has suffered ne major misalignment ang only reguires a routine readjustment,

% Frawr
VRIS TTay

Althgugh minAar adine

m
FHEFEAT alljuiacts

P | sl
R W L) 1
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UL WO 4] i

1 o s o~ H -

= ] ™ S, 1w 1

definitely much more satisfactory to use preper test instruments, the following
being pssentiali—

I. A 5ignal Generator, ficted with a calibrated attenuator and havi
G

internal moadulatian Tha froanonry ramom ehaild fovar fhas
AR Har NS ALY, i T URiiLy TRTIER JGWiG VUEYED gl

receivec (32 to 1.7 Mcist and the intermediate frequency (1.6 Mc,5).
Should the autput leads not shew D.C. cohtinuicy, a | megohm
resistor should be connected across them. Fer the sake of brevicy,
the Signal Generator is referred to in the following notes as the 5.G.
vwhen aligning the R.F. stages, a dummy aerial, suitable for high
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Fig. 5. Plan view in outfine.

frequencies, should be interposed between the direct cutput of the
generator and the aerial tarminals of the receiver. Should ne dummy
aerial be supplied with the generator, a 400 chm carbon resistor will
serve, fitted in series with the high potential lead,

Z,  An audie output meter, calibrated in milliwatts and decibels, and
adjustable to mateh an impedance of 2.5 chms.

3, A nen-metallic trimming tool, with a screwdriver shaped end, for
adjusting coil cores, etc. The Eddystone Cat. No. 122T. tool is
suitable.

Very few Signal Generators have an accuracy of calibration better than
1% and if it is desired to make an accurate check of the receiver calibration,

f! ('-'rur.f:ll Fl"ﬂﬂllﬂnl‘u Qf'ﬂnf‘l‘.ll'fl |nrnrnnr-:r|na I ﬁnn l(l' E ﬂﬁr‘[ Inn I{!""C l'FUC'.‘ﬁIC .I"\.F
A -Iua.-lu.f oF i B DR ahiiig fywas T LRAFEC L LA

close tolerance, is necessary.

The receiver should be removed from its cabinet {by unscrewing the four
screws at the rear) and stocd on its lefthand end, face to the operator. Connect
the output meter across the speaker terminals, leaving the speaker connected,
as this is helpful,

I.F. AMFLIFIER.

_________________ P g s S B 77T
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is controlled by the crystal, which is ground to a tolerance of plus or minus 2 Ke/s.

The panel controls should be set as follows . —

A W St - Mamsntm ] Toarltemb I

v ¥ gy -\JWII.I-II LR )] el r@hﬂl -\J'I'!I.l-ll i
B.F.Q. Switch off A.F. Gain Maximum
Moise Limiter off R.F. Galn as necessary

Band Spread Fointer at zero.
Band Set Peinter at |3 Mc/s, Range 1.
Crystal Phasing Condenser at half mesh.
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Fig. 6. Location of
- LF. Transformer
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Remave the om the top cap of the 8K8 valve and connect the 5.G
leads between the top cap and chassis. Switch on the internal modulation in
the $.G. and set the attenuator to give an output of about 100 micrevalts. Gn
swinging the $.G. dial around 1,600 Kc/'s, 2 sharp upward deflection of the ouiput
metzer will occur, indicating ¢rystal resonance, and fine adjustment should be
made o secure maximum defiection, reducing the R.F. gain if necessary. Then
adjust the seven cores for maximum indication, commencing with the core in
the crystal unit {accessible from the side, after removing the right hand dial
lampholder — see Fig. 5}, following up with the primary of the first LF, trans-
former and on to the secandary of the thira transformer. Repeat this process
several times, paying particular artentiaon to the crystal core and the first trans-
former secondary core. The setting of the 5.G. should be checked occasionally,
to ensure that its frequency is exactly in resonance with the crystal.

Neaxt check the phasing contrgl. With an outpur of about 120 mig
from the 5.G., reduce che R.F. gain until the output meter indicates 500 milliwacts,
Carefully rotate the 5.G. dial clockwise until the needle falls to a 50 milliwatt
indication. It should now be passible by adjustment of the phasing control to
cause the output to fall to zero and this shews that the crystal is phasing correctly
oil one side. To check the other side, first return to the original positions of
phasing contrel, 5.G. dial setting and receiver output. Then turn the 5.G. dial
anti-clockwise until the output meter again shews 50 milliwats. Adjusting the

phasing control shouid have the same effect as pefore,

mirtoynlte
nicroynite

B.F.O. ADJUSTMENT.

Te set the B.F.O. precisely, retune the 5.G. to axact resonance, switch off
he 5.G. internal modulatian, reset phasing cantrol ta half mesh and ser the
F.Q. pitch control condenser also ta half mesh. With the B.F.Q, switched an,

e Lo

lim mminm b 4+bho BE ™ iaia a-
RIS AT T LIS BT, UTRL W LW Ddl.

me
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B

R.F. STAGES.

The panel controls should jnitially be set as follows:—

AV.C. Switch off Crystal Cug

B.F.O. Switch off AF. Gain Maximum
Noise Limiter off R.F. Gain as necessary.

The bandspread pointer will nermally remain at zers and tuning carried out with
the bandset knob. but cccasional use of the bandspread centrol may be necessary.
Replace the clip on the top cap of the 6KB valve and connect the 5,G, leads (via
the dummy aerial) to the aerizl input terminals,
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Fig. 7. Photogroph of the underside of the Receiver,

Compare with Fig. B for dentification of trimmers, etc

To begin with, inject a signal on 30 Mc s from the 5.G. and tune it in on
Range | of the receiver, M the calibration i out, it may be corrected by adjust
ment of Trimmer No. ] (see Fig. 8) Then tune the receiver to 13 Mc)s
inject this frequency from the S G Any error of alibration should be corrected
by adjustment of Core No_ }

MNext, repeat tha procedure on Range 1, adjusting Trimmer No. 6 at 12me/s
Mcsand Core No. 6at 5 Mc s On Range 3, adjust Trimmer No. 9 at 4 Me/sand
Core No. 9at 2 Mc

i a Frequency Standard s available, the receiver calibration may now be
sel more accurately Remove the 5.G. leads and substitute those from the
Frequency Standard. Switch on the BF.O. and set the pitch control knob with
the white spot at the top. On tuning through the 30 Mc s mark on the receiver
dial. a3 harmonic from the Fqu._,rﬂ-:,u Standard should be audible and should be
tuned to zero beat. Correct any calibration error as before, by adjusting Trimmer
No. )

Then locate the 13 Mc 1 harmonic and adjust Core No. 3. The same pro
cedure thould be followed on Lhe other ranges, uning the frequencies mentioned
above. Adjust the Trimmers at the high frequency end and the cores at the low
frequency end of the band Since the adjustment of one will slightly afect the
other, the process should be repeated until no further improvement in the
accuracy of calibration i possible. Once the two major points are correctly set,
it will be found that intermediate points will check against the 'Frrqurm y Standard
with a high degree of accuracy
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rance — () (2 (3

Fig. 8, Llocotion of R.F. Trimmers, etc.

This compietas the alignment of the oscillator stages and the next process
is to re-align the R.F. and F.C. stages. The Frequency Standard is removed and
the 5.G. connected up in its place. with the internal moduiation switched on.
Switch ¢ff tha B.F.O. and tune in accurately a 30 Mc/s signal from the $.G., using
first the bandset control and making a final adjustment with the bandspread knob.
The R.F. gain shoutd be well advanced and the 5.G. attenuator set so that a half
&cale deflection results on the output meter. Careful adjustment of Trimmers
No.s | and 2 should now be moade to secure maximum output, reducing R.F.
(Gain as nocassary.

MNext, injece a signal on |3 Mc/s, tune in accurately, and adjust Cares

No.1 2nd 2. The whale process should be repeated at least once, to ensure
maximum g£3ain.

Ranges 2 and 3 are dealt with sinilarly, the frequencies and trimmer and
wore numbers being set out below for easy reference,

Range Fregquency Osc, F.C. R.F
I 30 Mejs 3 2 !
TRIMMERS
2 12 Mcs ) 5 4
_ 3 4 Meis 5 8 7
l 13 Mc's ] 2 I
CORES 2 5Mcis | 4 s | 4
3 2 Mcs 9 | 8 7 I
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A.Y.C. ACTION.

To check that vhe AV T system is functioning corrertly, set the reteiver
far celeghany recepeian — AV O qweich on crynadl oue, BFQ, afl. R F gasn at
maximum — angd injece 1 wedk madylated wgnal {an any frequency within the
range of the receiver) 1o give a small indication on the outpuc meeer. On in-
creasing the strength of the inected signal, the output meter should at first
indicate 2 rapid rise in output but beyond 4 certain paing {¢he " knes *" af ¢he
AV.C. curve) the increase should be camparatively slow.

SIGNAL STRENGTH METER.

Conmnections for an ' 5" meter have been brought out ta a socket at
the rear of the receiver (see Fig. 4). The wiring o the socket is shewn in the
circuit diagram Fig. | and the wiring of the meter unit is given in Fig, 9.

It will be noticed that one diode of V& is in series with the *' £ " meter,
This method of connection prevents reverse curcent llowirg through the meler
when the R.F. gain s reduced, \hereby upseiting the normzl balance of the
circwy  The 57" merer Can thereipre be lelt in circuir a1 all nimes withpw

porub.hity of drmage

The full scale deflectian of the ' § ' meter is 200 micraimper<ds. Narmally,
che bottam bend characceristic of the series diode will resulc in sluggrish ineter
action at low signal strengechs, To avercame this ehe aeedle of the meter sho . ld
be set back about §th inch below rerg by means of the mechanical zera adjuszer,
with the receiver switched off. Then, with the receiver functioning narmally
for telephony reception and with tha aerial and earth terminals shorted, the *' 57
meter needie should be set to rera by means of the electrical balance cantrol.

The fellowing arbitrary scale of
current through merer against " 5 ° White
strengths is based on a figure of & db

change per unit:~— 4 05 470004
. o
5l 7.5 microamperes 3@6 N\

5 13 "

53 2?7 0 OD ? <)

54 Al ’ i T8 L\

55 58.5 . L——J——- 200,

5§ 77 p e Black ‘&3

S7 100 “

58 125.5 . 300~

59 '5? " ci_ 0 e b mk VLT myabas
FIg. 7 R A P L Fl | - FITRLEY ,

SERVICING.

When a multi-range test meter is available, the accompanying chart giving
details ol the voltages which should be found at the poims indicared in Fig, ),
wll prove an invaluable »i 1o 1be guick looation of any faplt which may arise.

Under normal warkiag canditions, 1 red glow ¢an be seen fraom all the
valve heaters, with the possible exception of the EB34 {(¥9), sa thic a valve failure
should be self-evident. Failure of the EB34 will resufein the ** S " inecer (if used)
becoming inoperative and na signals will be audible wich the " N.L.* fwitched
o on”
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A rough method of fault location is to touch in turn the expesed valve
top caps, commencing with the 6Q7 ({V35). Touching this valve, with the A_F.
gain well up, should result in a loud hum being audible, absence of this indicates
that the fault lies in the audio amplifier section of the receiver, including the

ety P e A Htha hisrmm ie ~htsimad trairhine tha Arhas rarn reee choa 1
GUTPLL Transitrmer. noLNE UM IS GoUEined, RDLLOIE WS OLNET 1GE Ceps SNduid

cause at least a click to be heard and if, on touching cne particular valve, no
sound is evident, it is likely that the fault lies between that valve and the adjacent
good one.

A gradual detericration in performance will prebably be due to the falling
off in emission of one or more valves and. in the absence of valve testing equipment.
there is no alternative but to substitute a new valve in turn in each positian,
Provided a similar type is used to the original in the R.F. and | F. stages, retrimming
should not ba necessary.

The dial lamps are easily changed by pressing and withdrawing the spring
clip-which holds them in place. The lamps are of the miniature bayonet type,
rated at 6.3 valts, | watt,

VOLTAGE VALUES.

~ Volrtages are batween the point inditated and chassis. The Receiver

should be set at 14 Mc/s on Range.| with the aerial shorted out, R.F. and A.F.
gain contrels at maximum, crystal, noise limiter and B.F.O. switched off. Two
sets of values are given, using different meters as shewn, It will be evident that
the actual voltage indicated depends upon the particular meter employed. A
tolerance of plus or minus 5%, should be allowed on the figures given.

Circuir Ref, Weston Avo,

1,000 ahmsfvolt Mode! 40

A 200 190

B 70 &l

C 3.9 275

C 115 200

E 85 as

F 4.1 38

G 75 70

H 200 190

1 75 60

K 30 175

L 200 190

M as 7a

N 2.2 1

L8] 75 40

P 1.4 0.4

Q 217 215

R 225 2325

5 10.5 10

T 9% 90

U 225 215

Y 150 350



Page 6

TYPE 640 RECEIVER

COMPONENT VALUES,
RESISTORS R21 10D ohms. L Wan

R 1 Megohm. 3 Watt, R22 560 or 500 ohms. i
R2 4,700 or 5,000 ohms, . R23 47,000 or 50,000 ahms.
R3 15.000 ohms. I . H24 400 ohms. 4
R4 27000 or 30000 shms. [, R2% 330 or 300 ohms. 2
RS 4,700 or 5,000 ohms. T R2é6 10,000 ahms. por.
R6 | Meznhm. T RY -1 Megohm. T .
R7 4700 or 5,000 ohms. . R28 47 or -5 Megohme. T .
RE8 -} Megohm, . R29 4,700 or 5,000 ohms. 5 .
R9 4 700 or 5,000 ohms. i . RI0 .47 or -5 Mepohmae. o,
R\O  27.000 or 30.000 ohms. & ., RIl 47 or -5 Megohme 3
RI1 27 or ‘25 Megohms, ¥ . R32 27 or 35 Megohms. o,
RI2 47 ar -§ Megohms, 4 . Rix3 270 ahms. i,
Ri3 400 ohms, Foow R34 .0 Megahm,
Ri4 -47 or -5 Megohms. T .- R35 21 Megobms. T
RIS 22,000 or 20000 0hms. |, - R3& .5 Megohm. pot.
RI& 47 or -5 Megahms. i 37 47,000 or 50.000 ahms, §
A7 -47 or -5 Mepochms, £ . Rig 22000 or 25000 ohms. 4
RIE 330 ohms. ' Lo R3% 7,300 ohms o
RI? 47,000 or 50,000 ghms. £ . R40 31,000 ohms I -
R20 12 ohms. R4] 26 ohms apprax.

CONDENSERS, C38 Crystal Phasing Condenser,
Cl  3—20pf.  Air Trimmars, €39 20ph Ceramic Cartridge.
C2  20pt Cerammic Cartridge. G40 200 pl. Silvered Mica,
<3 320 pf.  Air Trimmers. C4t  -PI mfd, Tubular Paper,
C4  3—20pf. ~ Air Trimmers. 42 200 pl Sitvered Mica,
5  12—3665 pf Bandset. 3 Gang. C43 200 pf, Silvered Mi<a,
Cé 9—462 pf. Bandspread. 3Gang, C44 Ol mid. Tubular Paper,
C? 100 pf. Silvered Mica, 45 200 pf. Silvered Mica,
8 -0l mfd. Tubular Paper. “C46 200 pi. Silvered Mica,
C3 D) mid. Tubular Faper. C47 8 mid. Tub. Electrolytic.
cig  -g) mid. Tubylar Paper. C48 0005 mfd. - Moulded Mica.
CrHl 20 pf, Ceramic Cartridge. C49 40 pf. Cerammic Cartiidg
C12 320 pf. Air Trimmers. €50 -0 mfd. Moulded Mica,
Cl3 10 pf. Ceramic Cartridge. C5{ 002 mfid.  Moplded Mica.
Cl4 bph Ceramic Cartridge, C52 -0l mfd. Tubular Paper.
cls 3—10 pf. . Air Trimmers, 53 -0l mid. Tubular Paper,
Cle& 3I—20 pi. Air Trimmers, <54 01 mfd. Tubular Paper.
C17 122665 pf. Bandser. 3 Gang. €55 -0l mfd. Tubular Paper.
CIB  9—452. Bandspread. 3 Gang. €36 -0l mfd. Tubular Paper,
C19 110G pt. Silvered Mica. C57 01 mid. Tubular Paper, .
c20 0l mid. Tubulay Paper. C58 4D pi. Ceramic Cartridge.
Cz1 -0l mid. Tubular Paper. C59 40 pf. Cersmic Cartridge.
21 01 mid. Tubular Paper. C&D .MOO5 mfy.  Moulded Fuca,
C23 -0 mid. Tubular Paper. Ce1 25 mid. 15 v. Tub. _
C24 100 pl. Sivered Mica. ' Electroiyuc.
C2% 10Q pf Silvered Mica. a2 -4 mid. Tubolar Paper.
C26 310 pl. Ceramic Trimmer. €63 25 mid, 25 v. Tub.
€17 1,100 pt. Sitverad Mica. Eleceralyu.
C28  3—20 ph Ceramic Trimmer. C&4 - mfd. Tubular Paper. ?
C29 9% pf. Sitlvered Mica. Cas -0l mid. Tuhufar Paper,
C30 3—120 pf. Ceramic Trimmer. Cés 3 pl. Ceramic .art.rldgt'
C3l 1380 pf. Silvered Mica, C67 200 pf, ilvered Mica,
C31  11—13665 pf. Bandset. 3 Gang. Cs8  B.F.O, Pitch Control.
C33 9—46-2 pf. Bandspread.d Gang C&d 100 pi. Silvered Mica.
C34 01 mid. Tubular Paper. C70 -0 mifd. Tubular Paper.
C35 200 pf. Silvered Mica. C7t 0l mid. Tuhular Pager.
C36 400 pi. Silverad Mica, C72 8 rofd, Tub. Electrolytic.
C37 ADD pf. Silvered Mica, C73 16 mid. Tub. Electrolytic.
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