COMMUNICATIONS RECEIVER
“Model 680X"

Instruction Manual

Great care has been exercised in the design of the "&BOX " receiver. The modern
circuitry, thorough screening, selective choice of compenents, first-class worlmanship and
seurdy conscruction are all factors which add up to an outstanding performance, with a
high degree of reliabilicy under any climatic conditions.

A total of fifteen valves is employed, Thirteen are of the miniature type, the twao remaining
{rectifier and stabiliser) having octal bases. Details of the base connections are included
with the circuit diagram,

The specification Includes variable selectivity, the four position switch providing also a
measure of gain compensation. Yhere not otherwise stated, technical performance
figures should be taken from the series of graphs provided.

The five Fr-:u_'luenf}r ranges are as fellows:—

Band 1 i 30 Mefs ko 123 Mcfs
Band 2 i 125 Mefs, o 53 Mefs.
Band 3 - 57 Mefs ta 25 Mels,
Band 4 3-8 Mefs o 111 Mefs
Band 5 o T10 Kefs. to 480 kefs,




INSTALLATION & OPERATION

The recelver has heen carefully ealibrated, alignad and thoroughly tested befors despacch, and the only
adjusement that may be necessary before putting the receiver into apdration is to the maing input voltage
tapping. The plug in the seleccar panel on the mains transfarmer (easily accessible with che lid open) I8
fitcad normally in the 130 volc position, where € should remain when the mains voltage is between 210 and
150 valts. W the mains voltage lies betwean 195 and 115 wolts, the plug shauld be changsd to tha 300 valt
marking, The 110 volt cap applies when the mains supply is betweaen 100 and 110 volts. Unless spacially
ardered, the transformer is unsuitable for 15 cycle mains, DC mains supplies are entirely unsuitable and if
connected will cause serious damage to the mains transformer

A loud speaker of 15 to 3 ohms impedance should be connected to the two upper terminals (marked " L.5.7)
st the rear — che Eddystone Cat. Mo, 811 Diecast Spezker is especially recommenced, sinca it repretents
a perfect match to the recerver, physically and electricaily. As an aiternative to the use of a speaker, high
resistance telephanes {2,000 1a 4,000 shms) may be plugged into the jack on the lefi-hand side of the recelver,
The brilllance of the dial lights can be adjusted by the smalil knob at the rear

AERIAL COMMECTIOMNS

Tha input Impedance at the aecial teeminals 15 nominally 400 ohms, but good results ars abtainable with
anrials of widely varying impedance. Il a single wire is used {or an derial with a single wire feeder), connection
is made to the rear terminal marked ™ A" the other “ AE " terminal remaining strapped to the chassis
terminal. A good earth connecced by a shart lead to this ehassis cerminal will improve resulcs, particularly
on the lawer frequencies. but if there is any doubt about the effectivanass of the sarth, it may be better 1o
leave it ofl. When wiing a twin feeder, the shorting strep is removed and the ends of the feeder attached
to “A" and “ AE ” {an earth & still desrable). For optimum performance, both as regards bringing in
weikl dignaly and for keeping noite down o & minimum, an aerial cut o resonaté over the frequency band
in which the user is mainly interested i3 strongly recommended. The lengths for dipole asrials to give
aptimum results it certain frequencies are tabulated below,

For detalls of ocher types of aerlald and feeder systams, the reader s advised to consult the various Hand.
baaks which deal with chese spacialised subjects.

Broadeast Amateur
Wavalength {Matres) .. 49 " 15 19 16 13 " 43 20 14
Frequeney (Megacycles) I &1 %& 118 154 178 215 2 7 M 18

Langeh of each arm {feez) .. 40 b 20 3y 13 19-3 ¥

RECEPTIOMN OF TELEPHOMY
The panel controls should be sat as follows:—

33 1656 825

AGC .. i . " % “en”

BFZ ., ‘e - - * off *

RF Gain - b ] maximem

Crystal Fhasing K.nﬁh " i% spot againtt ~ off  position

AF Gain . adjusted to giva requisite velume.

Far the best possible audie guality, Lhu w:urhhz selectivity contral shouwld be set to minimum, When
hateradyne interferance is experiznced, the selestivity should be incressed by moving the switch to one of
the intermediate pasitians. A certain amount of galn compeasation is automatleally provided with move-
ment af the switch. |t may be mentlaned that a very csteeng tignal, say fram a local broadeasting seatien,
may overfoad the first stage of the receiver, necessitating a redection of RF gain,

The tuning ieales are saitbrated direct in frequency to a high degree of accuracy and the fiywheel controlled
drive permits fing cuning on all ranges

The mechanical bandspread device sssists in the logging of particu'ar dtations. Clne complate revolution
of the ronating scale (at the wop of the dial) corresponds ©o 2 movement of the main pointer over one marked
divihan of the lowest scale on the main dial, the fength of the fatter being opened out te the equivalent of
340 inches. The tectings of a given station can be recorded for fuzure ute




USE OF SIGNAL STRENGTH METER

The Signal Szrength Mecer fitted is 3 useful adjunce towards tuning in a signal accurately. It aiso enables
comparative reacings to be taken on the strength of signak. The sensitive meter movemaent it protecied
by placing in series with the winding one halfl of 2 double-dieds vilve, thereby preventing current flowing
in the reverse direction, For this resten the meter will only give readings when the RF gain control is
fully advanced, as in any coe it should be to give maximum automatic gain cantrel action.

To adjust the metar inithally, the aerial and earth terminals should temperarily be shorted and the needle
of the Instrument made to coincide with 2ere by movement of the adjuster 3 the fear (1ee Fig. Z). On
ramoving the aerial short, the meter will indicate the strengrh of the carrier wave. The tuning is correct
when The meoer 'e:ldln] 15 At maximum,

RECEPTION OF C.W. TELEGRAPHY
The panal controls sheuld be set as fallows:—

AGC i ¥3 % -

BFO . . - ve em™

Crystal Fl'l.uh; o .« whice spat on knob to coincide with ™ off ™ marking

BFO Pitch A ‘e .+« white spot on knob slightly 1o one side of centre.

Selectivity s v c maximum padition

AF Gain . 5 " . towards maximum.

RF Gain .. adjust accarding to strength of signal and desired output level,

The BFD pitch control hu 3 range ul‘ :lpprmmmr.dr 1,000 cycles each side of zero dear, and normally it will
be set to give a note of near 1,000 cycles. When an unwanted signal is causing interference with the desired
one, the crysaal filter thould be brought Inte cperation. Maoving the crystal fileer phasing knob away from
the ** off " pesitien aucamatically brings the filcer into circuit end 3 point will be found where the desired
signal pezks in strangth. |t ls generally becter, hawever, to use the filter as a " notching ™ device, selecting
the point whera an interfering signal I3 greatly attenuated, This calls for critlcal adjustment and it will be
desirable alss to make use of the BFO pitch contrel, peaking the desired sigral to maximum intensicy. It
may also help in some cases if the BFO pitch is changed from one side of zera beat to the other.
it will rarely be found necessary to empley a1 high degree of RF gain, So doing may result in such a high
sigral voltage ar che last IF valve as to cavie Slocking, with apparently too lictie BFOD injection. Correct
operation will enable o glven sigral te be tuned in agzinse & very quiet background, so leading to maximum
intalligikilicy.

MOISE LIMITER
In 3 guiet sitvation, it will not be necessary 1o make use of the nowse limiter but when electrical interference
of 3 stacears nzture B ewperienced (on telephony or CW), swicching an the noize limiter will sfaztivaly
remove a high percentage of the interfering neise, with Hitle effect on the strength of the signal and without
introducing distertion, The noise limiter must not be expected to act effectively with naolse of a mushy
type, ns generatad by vacuum cleaners and other elsetrical equipment Incorperating motors — these
thould be filtered with suppressors at the source.
In a noisy location, it i well to erect an aerial well in the clear and as far a3 possible from electric light wiring.
The wronger the incoming signal, the more the gain of the receiver can be reduced (awtomazically on
telephony, manvally on CW) thereby reducing ziso the effect of any interference being picked up

STAMNMDBY SWITCH
The standby switch an the frant pangl (easily identified by virtue of the long * dally ) breaks che HT supply
when meved to “ off * (1end position) and is for use when an associated transmiccer fs in acteal cperation
Additional conzacts in this switch are taken to the termunals marked ™ Ext. Relay ™ at the rear and control
of the transmitter i3 thus possible with the one switch

AUDIO INPUT TERMINALS
At the rear ara terminals marked © P.LL" which gnable any external audio veltage {e.g. (rom o pick-up ar a
tipe recorder) ta be fed into the AF section of the recelver. The nominal inpue imaedance is 100,000 ahms,
Tha selectivity contral should be set ta the ™ minimum ™' position.



MANUFACTURERS' PART NUMBERS

TRAMSFORMERS
T s 1st LF. Transformer (Complete) i D453
T2 o Crystal Unie - o D604
T3 s nd LLF. Translarmer s i 1454
T4 £ 3rd LF. Transformer 3 £ D545
T5 = Cutpur Transformer L5 bt . DA
Th - B.F.2. (Cail anly) . i i i Lo
T oty Mains Transfarmer . ot R i IITE
Cha e Smoathing Choke | ] .. . D20t

SWITCHES

Swed 15 Primary 15t R.F. i i i i J135P
Swe d | Secondary 15t LF, . . i o "
Swed ; Primary 2nd R.F. .. -
Sw 4 i Secondary Ind B.F. .. ]
Sw. 5 ¢ Primary Freq, changer i G "
S ; Secondary Freq, changer .. ; i "
S T Primary Oscillagar, ., i
S B . Secandary Oscillator L oG ] o
SWIEI} iy Crystal phars‘li'n:a i i forms part of CT4
S, i Selectivicy Max — Min
Swil L. Selectiviey Max — Min/ Combined o i
Sw.id Lo AGC, OFfOn i i s i 4771P
Sw.ld L. Moize Limiter OF/On . .. . 4771P
Swe.14 - B.F.O. OH On £ ) gt Fia: 4771F
Swls Mains OH/Cin i -1k i o 4TF1P
Swls L, Standby .. .. .. . .. 4TFIAPA

COIL ASSEMBLIES
R o Range 1 1se R.F, Cail £ e . 1434
L2 o Ramge 1  1st A.F, Coil s i ; Ci422
L3 L Range 3  1st A.F, Coil s k ; 1425
L4 i Range 4 1st R.F, Coil N . . Ci1428
LS oo Range 5 1st R.F, Coil . e Zin Diar?
L& i Range 1 Znd R.F. Cail ! A i 1435
L7 a Rarge 2 Ind R.F. Cail - . . D423
Lg i Range 3 Ind &.F. Cail ., o A D426
Lz s Range 4 nd B.E Coill | 4 % D429
L10 A Range 5 21nd R.F. Coil .. o P M3ITTH
L1t i Range 1 Freq. changar Codl G & D435
L1z ke Range 2 Freq. changer Cail e .- 01423
L13 . Fange 3 Freq. changer Cail i i D1426
Li4 : Range 4 Freq, changer Coil ; e D429
L15 B Range 5 Freq. changer Coil - . Ci432
L& s Range 1 Oscillator Coil . P Crid3a
L17 : Range 2  Oscillator Coil ., 2 EE L1414
L18 . Fange 3 Oscillator Cail - T 01427
Lig o Range 4 Oscillater Cail | & 3 01430
L20 i flange 5 Oscillator Coil |, i .. D1433

STRATTON & Co. Ltd.,West Heath, Birmingham 3|

Cables : ¥ STRATNOID " Birmingham Telephane : PRlory 2231-2-3-4

Printed in England




GENERAL SERVICING

The standard “ 680X * receiver operates from AC mains of 4060
cycles, the consumption being approximately B0 watts. The fuse
is in series with the AC swpply and is rated at 1 ampere standard
type, or 750 mA Magnickel type.

The holders far the hamps which Fluminate the dial sre sprung into
place. To change a lamp, it it only necessary to press the side of the
halder and pull out. The lamp i3 rated at 65 volts 0-3 amperes
(M.8.C. Round radio panel type).

Should the performance fall off ar perhbaps fail completely, i will
be well in the first place to inspect the valves for che normal heater
glow. Where a metal screening ean s fitted to 3 valva, ir |5 easily
remaovable with a twist and a pull, The VR150(30 stabiliser valve
narmally exhibits 3 vislet glow.

If it becomes necessary to obrain access to the interior, the cabinet
can be complecely removed after withdrawal of the four large
screws ac the rear. A check should be made against the normal
operating voltages given in the table and any serious discrepancy
will indicate at which stage In the elrewit & fault has developed.

YALVE TYPES AMD FUNCTIONS.

Position Function Trpe fake
¥1 and V2 RF Amplifier bgﬁﬁ Brimar
¥l Frequency Changer GREG Brimar
V4 H.F. Oscillator SAMAIZFT  Brimar
Osram
V5 and VE I.F. Amplifier EBAG Brimar
V7 Oemodulator and AG.C. ALS/DTT  Brimar
Csram
Vi Audic Amplifier BDS/6BRT  Brimnar
va Phase-splitter BDS/6BRY  Brimar
Y1l and ¥11  Push-pull Qurput EAMS/ELSY  Brimar
Mullard
V1i Boat Frequency Oscillator s8AL Brimar
W13 MHoise Limiter/"'S" Meter 6&LS/D77  Brimar
Oaram
V14 Power Recoifiar 524G Brimar
W15 Waltage Srabiliser YR150/30  Brimar

RE-ALIGHMEMT.

The tuned circuits in the " 680X ' recelver will hald their proper
alignment over & long period of time and [t b5 Inadvisable to make
adjustments unless the need thereafl is justified. The alignment of a
receiver of the " &B0X " type Is a skilled operation and it is most
unwise to judge the effect of adjustments by ear slone. It is there-
fore assumed test instruments are available — in parcecular, 3 Signal
Generzior covering from 450 kcfs. to 32 Mojs., provided with
internal audia modulation (30%]) and with 3 calibrated attenuater;
and an Andio Quiput Merer, scaled in milliwatts snd deabels and
adjustable to match the receiver output impedance of 2-5 chmi
Trimming should be carried out with a non-metailic (ool such as
the Eddysitone Car. No. 123T.

IF AMPLIFIER.

The alignment of 3 modern variable selectivity IF amplifier as in
the X' requires the use of 3 frequency modulated signal
generator 7 Weobbulator ™) and an oscilloscope, presenting a
winiral ditniav to the caaratar,

connect che speaker a8 well as the cutpur merer for the firs: mage
of the following procedure, which is calibratisn. For this, a
1000700 kefs, crystal oscillator. with harmonic: usnable up to
30 Mefs., is etsential, since the desired maximum calibration error
on the dial of the receiver is 0-53%. As only the most expensive
signal generators give an accuracy grearer than some 195, it is
Tutile t& use one a3 a calibration master.

The locations of the varigus erimmers and cores are shawn |n Fig. 4.
Connect the crystal oscillater in shunt with the dummy aerial,
twitch on the BFOQ with the whice spot at “11 o'ciock.” and using
the KF gain an]ﬂu valume contrel, check on Range 1, Shauld the
28 Mcfs. and 14 Mejs, harmonics be appreciably off their marks when
tuned ta zero beat, proceed to corract the 14 Mefs. harmonic by
means of the Range 1 osclllater coil CORE. The 28 Mcfs, harmanic
is correciad by means of the TRIMMER. With these two points
accurstely fixed, the sther ealibration marks will automatleally
conform to the desired 0-5% accuracy. The same procedure is
used on all ather ranges. the two setting points on each range being

as follows - Fange 1, 28 Mc/s. and 13 Mgjs.
Range 1. 11 Mejs. and & Mejs
Range 1. 56 Mcjs. and 2-5 Mojs.
Range 4, 2-5 Mgjs. anmd 1-2 My,
Range 5. 1000 kcfs. and 500 ks,

Always, @ on Range 1. adjust the TRIMMERS at the high frequency
ends af the bands and the CORES at the low frequency ends. This
hard and fist rule applies 3lts in the alignment of the RF and FC
coils

Remove the crystal ascillator leads and use enly the signal generatar
with i3 attenuator set 1o give about 10 microvelrs. Switch off
BFD, Then procead as folbows,—

Inject ® 13- Mc/s, modulated signal into the receiver and tune In on
Range 1 for maximum deflection on the ourput meter, using the AP
gain o keep the needls on the scale. MNow proceed to adjust the
CORES only of the two RF coils and the one FC ceil far highest
output as indicated on the output meter. Mext, inject 1 28 Mcjs
signal and peak this by means of the three apprapriste trimmers,
Repeat the whole procedurs until no improvement ls posiible
Use the same precedure on all ather ranges. The high and low
frequency alignment points an eack range are as follows—

Rm-ugf Trimmer Frequency | Core Frequency
1 8 Mefs. 133 Mess
1 12 Hgfs, &0 Mefs.
k] 54 Mcfs. 26 Mcfs.
4 13 Mefs. 12 Mcfa.
5 1000 kefs. 520 kfs. |
GRAPHS.

The average sensltivity of each range in a standard ™ 680X " recelver
is iIndicated In the curves shown in Fig. 4. Ala given are
typical sensitivity curves for each position of the selectivity cantral
switch, including (at maximum selectivicy) erystal rejection curves
Further #ranhi thaw the avdia frecusncy recnanss and she &G



IF AMPLIFIER.

The alignment of a modern variable selectivity IF amplifier as in
the “ 680X ™ requires cthe wse of a frequency modulated signal
generator (" Wobbulator ) and an oscilloscope, presenting a
visual display to the operator.

It is unlikaly that a fault will develap in one of the IF transiormers
and the adjustrment of these should not be disturbed unless ab-
solutely mecessary. For check purpotes, however, the foilowing
information and sensitivity figures may occasionally be wiglul. Ta
obviste unsoldering the grid feads to IF valves, the figures have
been taken with these wires connected and are therefore not
strictly wrue ones. Mevertheless, they are quite adequate for
comparison purposes. Reference should be made to Fig. 3 and
Fig. ? for locaticns of IF valves and transformaers.

The intermediate frequency is 450 kefs. (| 1°5 hejs -~ erystal

telerznce).

The lallewing conditions apply whaon taking measuraments:—
Wawechange Switch Range 1

| AGC. BFO, NL of

Roceiver Cryseal Phasing Knab o OFF °
fe L::lety i x bimum
RF Gain maximum

Sig. Gen. + 309, Modulatian

't Direct sutpute
Output Meter across and matched to speaker tarminals,
Input for 50mYWY outpul (appreximate):—

Barweean grid W6 and chassis 11 millivoles

Y5 . = 110 micravelts.

To measure the overall sensitivity of the IF amplifier at the mixer
valve signal grid [V2), the oscillator valve V4 b remaved fram s
sccket and the signal generator leads connscted 1o the point marked
"M in Fig. 4 and to chassis. The sensitivity st this point should be
in the region of 20 microvolis, Afier completion of the test, V4
thould be re-inserted

BFO ADJUSTHMEMNMT.

With the BFD switch off, the modulated (IF) signal applied 1o the
recelver should be tuned accurately with the aid aof the “5™
Meter, selectivity remaining at maximum, The modulation s
switehed off, the BFD switched on, and with the pitch controb
condenser at hall mesh, indicated by the white spee being central
at the top, the core in the BFC unit (see Fig. 4) i3 adjusted [if found
necessary) to give zero beat against the applied signal,

ALIGNMENT OF RF SECTION,

All recelver eontrals are left as for IF check. The dummy serial
of the signal gemeratar is connected beatween aerial and earth
terminals at the rear of the coil box. It will be found helpful 1o

BE (]

The average sensitlvity af each range in 2 standard * 880X ™ receiver
Is indicated In the curves shown In Fig. 6 Alss given are
typical sensitivigy curves for sach than of the selectivity control
switch, inciuding (at maximum selectivity) eryseal rejection curves.
Further graphs show the audla frequency reiponse and the AGC
characteristic.

VOLTAGE VALUES.

The woltages are between the point indicated and the chassiz. Ser
the receiver at 1000 kofs. on Range 5 with the aerial shorted out,
RF contral set at maximum. AF gain control set at minimum with
BFD on, Two sets ol vilues are given uilng different meters as
shown. It will be evident that the actual voltage indicared depends
on the meter employed. A tolerance of plus or minus 5%¢ should
be allowed on the values given,

Paint Av Weztan (1000 0. v}
A 205 voles 218 wolrs
B BE. B4
c 'E i 1 "
] 0 s | B
E 1 81
F 1 " 19 i
G r s S @,
H 0 . . 10m .,
b | o S 2w
K 85 a 103 i
L 06 W i) W
M a8 . - S
M 1 . 1 T
O 206 W 13 e
P L S - 1 R
Q 1 @ 1
R 5 115
5 0 " 15
T 18 “ 15
u o7 B .
v 18 1z 1
Wy 15 12 o
X 8 . g .
Y 218 " 0 M
L 1 " 113 "
A 15 . 195
B 8 % i
L 14, 50,
D p 1 TR W
E— 240 w  LAC) 45 v AT
F— 150 n 150 i

Totwl HT Current: 110 mA,
Heater to Heater voltage: &3 AC,
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FIGURE 3

COMDEMSERS,
€1 1-21 pF,
L= 10 aF,
L=} 3-20 pk,
=] =21 pd,
L] 1.23 #E.
Ch 123 aF

<7 10 gF,
A SIS mid.
£ CLAET-TS BE
cie 15 B
= -t mid,
il 81 mild.
CEl 1 bl
Cl4 0005 mid,
A5 1 mid.
=T € mitd
cay 10 pF.
=k 3-11 pF,
= L @f,
10 3-11 ol
=1 1Ak,
C31 1-1% gE.
C23 YpF.
S34 13-4 i
15 1-13 pE,
C36 10-36T:T5 &5
37 25 af,
il M mid,
(ol ] A mid.
<30 T mid,
c31 (1 -1 8
T A mid.
£33 A mid

€34 10
£25 113 pE.
ft 1 BF.
<37 & pf.
o]} 317 pF.
£19 1 pF.
TR 311 pF.
C41 1pF.
41 3-11 pF.
£A41 311 pF,
L4 190E7-TS pF.
C45 15 pf.
4l -1 miL
4T =1 mild,
48 A3t mig,

Air Trimmar
Silvered Mica
Apr Trameer
A T i caet

Ao Trimeer
Air Trimrer
Slvared Maa
Meuided Mica

ik RLE Tuming
Silvarad Mics 53
Tub. Paper

Tul, Paper

Tuk. Papar
Mayldad Hica
Tub, Faper
Tub. Paper

Silvarad Hics
Air Trimmar
Jitverad Hica
Alr Triemmer

Tdvered Mica
A Trommpr
Sivered Misa
Air Trimmer

Air Trimmer

Znd RF Tuning
Lilveced Mca 4999
Fub. Paper

Tuk, Pzp=r
Tul, Fapar
Sllwerad i
Tuhb, Papar

Tus, Papar

Silwered Mica
Alr Trimmer
Sibenrad Mics

Sibvered Mica
Air Teicmer
Silewrad Mica
Air Trimmes

Sllvered Miza
Air Trimmes
A Triommer
FC Tusing

Fibwerad Mice =53
Tub. Pages
Tub, Fapar
Tub, Paper

EDDYSTONE *“680X" O

CAF 0 pF,
(=] 7000 aF
= AL pF
(] 1E15 pF
51 00 pF
=1 24 gF,
L 1-1) pf
(mi 2] L1Y pE
(nr) 3-31 pF
=] 19 gF
CEF -1} gF
Cad pE,
a1 10 pF,
(=] 331 aF,
CED $0L3ET-75 GF,
Cix 11 af.
Cas 390 pE.
CEk 50 gF,
CET D005 mid,
C&z 0iE mid,
Co? -1 mid
73 1 mid
(=] ARG BF
] AL 5F,
o] ane pF.
<4
C75 10 oE
Gl o
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