COMMUNICATIONS RECEIVER
“Model 680X™

Instruction Manual

Great care has been exercised in the design of the " SB0X " receiver. The modern
circuitry, thorough screening, selective choice of components, first-class workmanship and
sturdy construction are all factors which add up to an outstanding performance, wicth a
high degree of reliabilicy under any climatic conditions.

A total of fifteen valves is erT'Plc:}fl;d. Thirteen are of the minjature Lype, the two rema ning
(rectifier and stabiliser) having octal bases. Details of the base connections are included
with the circuit diagram,

Fhe specification Includes variable selectivity, the four position switch providing also a
measure of gain compensation, Where not otherwize stated, technical performance

figures should be taken from the series of graphs provided.

The five frequency ranges are as follows—

Band 1 30 Mefs. o 12-3  Mcfs.
Band 2 12-5 Mefs, ta 5-3 Mefs.
Band 3 57 Mcjs. ta 2-5 Mefs,
Band 4 2-5 Mcfs. to 111 Mefs.
Band 5 1120 kefs. to 480 kofs,




INSTALLATION & OPERATION

The receiver has been czrefully ealibrated, aligned and theroughly tested before despatch. and the anly
adjuscment that may be necessary before putcing the receiver inta operation is to the maing input voltage
tapping. The plug in the selector panel on the mains transfarmer (easily accessible with the lid apen) is
fitced normaily in the 130 vole position, whers |t shauld remain when the mains voltage is between 220 and
250 vals. | the mains voltage lies between 195 and 215 vaits, the plug should be changed to the 200 valt
marking. The 110 walt tap applies when the mains supply Is berween 100 and 130 voles. Unless specially
ardered, the transformer is unsuitable for 15 cycle mains, D mains supplies are entirely unsuitable and if
canngcted will cause serious damage to the mains transformer

A loud speakier of 2.5 to 3 ohms impedance should be connected to the tweo upper terminals (marked " L.5.")
at the rear — the Eddystone Car, Mo, 811 Diecast Speaker js especially recommended, sinca it represents
2 perfect match to the receiver, physically and electricaily. As an siternative to the use of 2 speaker, high
resistance t2lephanas (2,000 1o 4,000 ohms) may be plugged into the jack cn the lefi-hand side of the receiver.
The brilliange of the dial lights can be adjusted by the small knob ar the rear

AERIAL COMMECTIOMNS

The input impedance at the aerial terminals is nominally 400 ahms, but good results are abtainable with
aerials of widely varying impedance. If a single wire is used (or an aerial with 2 single wire feeder), connection
is made to the rear terminal marked * A" the other “ AE “ terminal remaining strapped to the chassis
tarminzl. A good earth cornecred by a chart lead to this chassis terminal will improve results, particularly
on the lawer frequencies, but if there is any doubt about the effecrivensss of the earth, it may be hetter to
leave it off. When wiing a twin feeder, the shorting strap is removed and the ends of the feeder artached
to A" and " AE " (an earth is sull desirable). For oprimum perfarmance, both as regards bringing in
wesk signals and for keeping noise down to a minimum, an aerial cut te resonate over the frequency band
in which the user is mainly interested is strongly recommended. The lengzhs for dipale aerfals te give
aptimum results 32t certain frequencies are rabulated below,

For details of ocher types of agrialz and feeder systems, the reader 5 advised to consult the various Hand
backs which dzal with these specialised subjects.

Broadcast Amateur
‘Wavzlength {Macras) .. 49 b 15 19 16 13 11 | 40 20 14
Frequency (Megacycles) : 61 %6 118 154 178  21-5 24 T 4 18
Lengch of each arm (feet) ., 40 26 L] 1 13 10-5 7 31 145 A-15

RECEPTION OF TELEPHOMNY
The panel controls should oe sat as Tollows: —

AGC .. 2, e - i Yon”

BFC» .. ‘s 57 . i " off ™

RF Gain : ik AT maximum

Crystal Fhasing Knob i . spot against " offl 7 pesitian

AF Gain . . adjusted ta give raquisite valume,

For the best possible audio qualicy, the wvariable selectivity contral should be set to minimum. YWhen
hetzradyne interference s experizncad, the sslestivity should be incressed by moeving the swisch to one of
the intermediate patitians. A certain amount of giin compensation is automatically pravided with move-
rent of the switch, |t may be mentioned that a very sereng sigral, say from a local broadecasting station,
may averfoad the firse stage of che receiver, necessitating a reduciion of RF gain,

The tuming 12ales are calibrated direct in frequency 1o a high degree of accuracy and the flywheel concralled
drive permits fing tuning on-all ranges,

The mechanical bandspread device assists in the legging of particular stations. One complate revelution
of the rotating scale (at the top of the dial) correspands to a movement of the main peinter over ene markad
divigion of the lowest scale on the main dial, the length of the lattar beimg cpened aut ta the equivalent of
350 inches. The settings of 2 given station can be regarded for fusurs use.




USE OF SIGNAL STRENGTH METER

The Signal Strengeh Mecer fitted is 2 useful sdjunce tewsrds tuning in a signal accuracaly. It zlse emables
cemparative reacings to be taken on che strength of signals, The sensitive meter movemant is protected
by placing in series with the winding ane half of a double-diode valve, thereby preventing current flowing
in the reverse direction. For this reasen the meter will only give readings when the RF gain control is
fully advanced, as in any case it should be to give maximum automatic gain eantrol action.

To adjust the merer initially. the aerial and earth terminais shauld temporarily be shorted and the needle
of the instrument made to coinelde with zers by movement of the adjuster at the rear {see Fig. 2). On

remaving the aerial shart, the meter will indicate the strengzh of the earrier wave, The Luning is correct
when the meter reading is at maximum,

RECEPTIOM OF C.W. TELEGRAPHY

The panal controls sheuld be set as follows:—

AGC s i v o el

BFO i i o v Crontt

Crystal Phasing .. v -+ white spat on knob to coincide with ™ off " marking
BFO Fitch i v .~ white spot en knob slightly to ane side of centre.
Selecrivity Wy % . maximum position

AF Gain .. i ” .. towards maximum,

RF Gain .. .. «++. adjust according ta strength of signal and desired eutput level,
The BFD pitch control has 3 range of approximately 3,000 cycles each side of zera Bear, and normally it will
be set to give a nate of near 1,000 cycles. When an unwanted signal is causing interference with the dasired
one, the crystal filter should be brought into operation. Maving the crystal filter phasing knob away from
the " off  pesitien aucomatically brings the filcer into circuit and 3 point will ba faund whers the desired
signal pezks in strength, It is generally better, however, to use the filter a5 o notching © device, selecting
the point whera an incerfering signal is greatly attenuated. This calls far critical adjustmenc and it will be
desirable aliz to make use of che BFO pitch conerad, peaking the desired signal to maximum intensicy. |c
may also help in some cases if the BFO pitch is changed fram one side of zera beat to the other.
It will rarely be found necessary to employ a aigh degree of RF gain, So deing may result in such 2 high
signal voltage at che last IF valve as 1o cause blocking, with apparently tao litcle BFD injection. Correct
eparation will enzble a given signal to be tuned in agzinse a very quiet background, s lsading to maximum
intelligikilicy.

MOISE LIMITER

In 2 guise situation, it will nat be recessary to make use of the noise limiter but when eleccrica] interference
of a staccato nature is experienced (on telephony or CW), swicching an the noise limitar will effastively
remave a high percentage of the interfering noise, with lictle effece on the strength of the signal and withoue
intreducing distertion,  The noise limiter must nat be expected to act effectively with nolse of a mushy
type, a5 generated by vacuum cleaners and ether eleerrical equipment incorporating motors — these
should be filtered with suppressors at the source.
Ina nzisy lacazion, It ks well 12 erect 2n aeriz] well in the clear and as far as possible from eleceric tighe wiring.
The stronger the incoming signal, the more the gain of the receiver can be reducad {automatically on
telephony, manuvally on CW) thereby reducing also the effect of any interforanee being picked up,

STANDBY SWITCH
The standby swicch on the frant panel (easily identified by virtue of the bong  dally ) breaks the HT supply
when meved to © off ™ (send position) and is for use when an associated transmitcer s in actual cperation
Additicnal contaces in this switch are taken ta the termimals marked ** Ex, Relay ™ ac the rear and coneral
of the transmicter is thus possible with the ona swireh.

AUDIO INPUT TERMIMALS
At the rear are terminals marked © PUU." which enable any external audio voltage (e.g. from a pick-up or a
tape recorder) ta be fed into the AF section of the receiver. The nominal input impedance is 100,000 ahms.
The selectivicy contrel should be se to the * minimum ™ position.




MANUFACTURERS' PART NUMBERS

TRAMSFORMERS
T1 - 1st LE. Transformer  (Complete) s C1453
T2 G Crystal Unie = i D 1404
T3 i Ind I.F. Transiarmer e . 1454
T4 e drd LF. Transfarmer iy i O 545
T5 g Cutput Transformer i e o D7 A
Té .. B.F.Q. (Coil only) . .. i i L9201
T7 s Mains Translormer .. i = o i937P
Ch.1 iF smoothing Choke . ; .. . Do

SWITCHES

v d - Primary 15t R.F. i e £t & 3135P
Swd : Secondary 15t RLF. ) . Ve o
S d : Primary Ind R.F. ..
Sw, 4 i Secendary Ind R.F. .. p ks i a
Sw. ' Primary Freq. changer . . s '
Sw.b 3 Secondary Freq. changer
Swe.7 Primary Oscillagar, ..
Sw. 8 . Secandary Oscillater : 3 i ™
Sw.9 i Crystal phaﬂng P = forms pare of C74
Swid Selectivity Max — Min.
Sw. 11 .. Selectiviey Max — Min/ Combined o EPRRE,
Swefd o Lo AG.C OFfOn i = o i 4771FP
w1l L. Meoise Limiter OHfCn . .. .. 4771P
Sw.l4 - B.F. O O On frs i o i 4771F
Sw.15 L, Mains OH/On i “ b i 47F1F
Swié ..  Szandby . . o .. 47TLAPA

COIL ASLZEMBLIES
L1 s Range 1 1se R_F, Cail Lt 13 i 1434
L2 o Range 2 1st B.F, Cail .. i : D422
L3 e Range 3 1st A_F, Coil e L1 s C1425
L4 i Range 4 st R.F, Coil e . . 01418
LS .. Range 5 15t A.F. Coil i i s D377
L& = Range 1 ZInd R.F. Cail i i R 1435
L7 3 Range 2 Ind R.F. Cail - .. - 01413
La i Range 3 Ind RF Cail ., P i D416
Le Zs Range 4 Ind &.F. Call . 7 B D1429
L10 b Range 5 2nd RF. Cail . e o5 D377 1
Lit v Range 1 Freq. changer Cail e - D435
L1z L Range 2 Freq. changer Cail v = 014213
L13 .- Fange 3 Freq, changer Cail o i C1424
Li4 2 Range 4  Freq, changer Cuoil E: i 01427
L15 i Range 5 Freq. changer Coif .. .. 01432
L1a " Range 1 Oscillacor Coil i i Crid3a
L17 et Range 2 Oscillator Coil ., W 1% C1424
L1§ o Range 3 Oscillator Coil - o D427
Lig b Range 4 Oscillater Cail | T & C1430
Lo B Range 5 Oscillator Coil ‘s . 01433

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

Cables : ¥ STRATNOID " Birmingham Telephane : PRlory 2231.2.3-4

Priatad in England
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IF AMPLIFIER.

The alignment of a madern variable selectivity IF amglifier as in
the ' 6EDX ™ requires the wse of a frequency medulated signal
generator (' ¥WWobbulater ) and an oscilloscope, presenting a
visual display to the operator,

It is unlikely that a fault will develop s one of the IF transiormers
and the adjuitrment of these should not be disturbed wniess ab-
solutely necessary. Far check purpostes, however, the follawing
information znd sensitivity figures may eccasionally be wseful. Ta
cbviate unsoldering the grid leads to the IF valves, the figuras have
been taken with these wires connected and are therefore not
serictly true ones. Mevertheless, they are quite adequate for
comparison purpases, Reference should be made to Fig. 3 and
Fig. & for locations of IF valves and cransformers.

The intarmediate frequency is 450 hkecfs. (| 1-5% hefs.— crystal
tolerance).

The lollewing conditions apply when taking measurements:—
Wavechange Switch Range 1
AGC, BFQ, ML off

Receiver "Crystal Phasing Knob ar © OFF
_.Mn_mnn?_s_ maxbmuem
RF Gain maximum
a g
Sig. Gen. 1 0%, Moduiatian

1 Direct output
Cutput Meter across and matched to speaker terminals.
Input fer 50mW output (approsimace)—

Berween grid V6 and chassis 11 millivalrs

" o Y3, " 120 microvels,

Ta measure the overall sensitivity of the IF amplifier at the mixer
valws gignal grid (V3), the oscillatar valve W4 is removed fram s
sccket and the signal generator leads connzcted 1o the point marked
¥ in Fig. 4 and to chassis, The sensitivity at this point should be
in the region of 20 microvalts, After complecion of the tast, ¥4
should be re-insarced

BFO ADJUSTMEMT.

“Wich the BFO switch off, the medulated (IF) signal applied 1o the
receiver should be tuned accurately with the aid of the "5 ™
Meter, selectivity remaining at maximum, The maodulation is
switched off, the BFO switched on, and with the pitch control
condenser at half mesh, indicated by the white spot being central
at the top, the core in the BFC unit (see Fig. 4) is adjusted [if faund
necessary) to give zero beat against the applisd signal,
ALIGMNMENT OF RF SECTION.
All recelver controls are left as for IF check. The dummy aerial

of the signal gereratsr is connected between aerial and earth
cerminals at the rear of the coil box. lt will be found helpful e

The average sensitlvicy of each range in a standard ** 8803 " receiver
Is indicated in the curves shown in Fig. & Also given are
typical sansicivicy curves for each position of the seleclivity contral
switch, including {at maximum selectivity) cryseal rejection curves.
Further graphs show the audio frequency response and the AGO
characteristic,

YOLTAGE VALUES,

The waltages are berween the point indicated and the chassis. Sec
the receiver at 1000 kcfs. on Range 5 with the aerial shorted out,
RF coantral ser at maximum, AF gain centrel set 2t minimum with
BFD on, Two sets of wvalues are given wsing different meters as
shown, It will be evident that the actual voltage indicated depends
on the meter employed. A tolerance of ples or minos 5% shauld
b allowed on the values given.

Paint Avo Weston (1000 0.pv)
A W05 volts MB  wolts
B 8O - B4 -
c B i 1 T
o 0 0" 13 "
E 80 ¥ 43 i
F 1 I 19,
G PRl - prly] "
H o, 100
1 11 . 2 .
K 8BS i 100 G
L 206 " na i
M &8 " 73 B
™ 1 v 1 7
o 206 i ] i
P 75 e g0 s
o i ¥
R mh5 . 15 .
5 20 o 25 1
T 18 " 25 a
L i m £ .
¥ 8 o 12 3
W 15 i 12 i
x 8 . 8 .
Y 18 " 20 W
z 13 : 115 "
A 11-5 . 1Xa W
B— g8 . .
L iy 142 4 150 )
O— 252 o 160 i
[ 40 L, (ACH M5 L (AT
F— 150 i 150 &

Towl HT Current: 110 maA,
Heater to Heater voltage: &3 AC.
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.51 11,000 asheng 1w

LE! P00 chme

a) 11,500 oheg Ty
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