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 components, first-class workmanship and
sturdy censtruction are all factors which add up to an outstanding performance, with a
high degree of reliability under any climatic conditicns.

A total of fifteen valves is employed., Thirtesn are of the miniature type, the two 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 pasition switch providing also a
measure of gain compensation. Where not otherwise staced, cechnical performance

figures should be taken from the series of graphs provided.

The five fr'-:quenc}r ranges are as follows—

Band 1 30 Mefs. ko 12-3 Mcfs.
Band 2 12-5 Mefs, to 5-3 Mefs,
Band 3 57 Mcfs. te 2-5 Mefs,
Band 4 2-5 Mcls. to 111 Mefs.
Band 5 1120 kefs. to 480 kcfs,




INSTALLATION & OPERATION

The receivar has been cxrefully ealibrated, aligned and theroughly tested before despatch, and the anly
adjustment that miy be necessary before putting the receiver inte operation i3 te the maing input voltage
tapping. The plug in the selector panel an the mains transfarmer (easily accessible with the lid open) s
firced normaily in the 130 velr position, where |€ shauld remain when the mains voltage is between 220 and
150 valts. [ the mains voltage lies hetween 195 and 215 voits, the plug should be changad ta thae 200 valt
marxing, The 110 valt tap applies when the mains supply is berwean 100 and 120 voles. Unless spacially
arderad, the transformer is unsuitable for 25 eyele mains, DC mains supplies are entirely unsuitable and if
cannected will cause serious damage to the mains transfarmer

A loud speaker of 2-5 to 3 ohms impedance should be connected to the two upper termirals (marked ' L.5.")
at the rear — the Eddystone Cae, Mo, 811 Diecast Speaker is especially recommended, sinca It represents
a perfect match to the receiver, physically and electrically. As an aiternative to the use of a speaker, high
resistance celephanes (2,000 ta 4,000 ohms) may be plugged intz the jack on the lefi-hand side of the receiver.
The brilliance of the dial lights can be adjusted by the small knoh ar the rear

AERIAL COMMNECTIOMNS

The inpuc impedance at the serial terminzls is nominally 400 ahms, but good results ars abtainable with
aerials of widely varying impedanze. ITasingle wire is used {or an 2erial with a single wire feeder}, connection
is made to the rear terminal marked ™ A" the other “ AE ™ terminal ramaining strapped to the chassis
terminzl. A good earth connected by a shart lead to this ehassis terminal will improve results, particularly
o the lower frequencies, but if there i any doubt about the effectivensss of the sarth, it may be better to
leave it off. When vsing a twin foeder, the sherting strap is removed and the ends of the feeder artached
te " A" and " AE " (an earth is still desirable). For optimum performanse, both as regards bringing in
wesk signale and for keeping noise down to a minimum, a0 aerial cut to resonate over the fraquency band
in which the user is mainly Interested is strongly recommended. The lengths for dipole aerials o give
aptimum results 3t certain {requencies are tabulated belaw,

For details of other types of asrials and feeder syscems, the reader is advisad to consule the variows Hand
books which deal with these specialised subjects.

Broadcast Amateur
‘Wavzlength {Marras) L. 49 1 15 19 16 13 11 | 40 0 14
Frequency (Megacycles) : b1 %5 118 151 17B 215 26 T4 18
Length of each arm (fest) .. 40 26 0 155 13 14-5 3 11 165 a-75

RECEPTION CF TELEPHOMY

The panel contrels should be set as follows: —

AGC .. as, <0 ” ’ “on™

BFD ,, o v - . " off "

RF Gain 2 i A maximam

Crystal Fhasing Knnh % . spoat against affl ' pesition

AF Gain e ; adjusted to give requisite valume.

For the best possible audio qualicy, thl: variable selectivity contral should be set to minimum, YWhen
hetzradyne interfarance s axperiancad, the sslectivity should be increzsed by moving the switch to ane of
the incermediate positians, A certain amount of gain compensation is automatically pravided with move-
ment of the switch, It may be mencvioned that a very streng tigral, say from a local broadcasting station,
may overload the firse stage of the receiver, necessitating 2 reduciion of RF gain,

The tuning scales are calibrated direct in frequency to a high degree of accuracy and the flywhes! concrolled
drive permits fine tuning on all ranges

The meachanical bandspread device assists in the logging ef particular stations. One complate revelution
of the rotating scale (at the top of the dial) corresponds co 2 mavement of the main pointer over ane marked
drvisian of the fowest scale on the main dial, the langth of the latter being opened aut ta the equivalent af
350 inehes. The sattings af a given station can be recarded for fuzure usa.




USE OF SIGNAL STRENGTH METER

The Signal Strength Meter fitted is a useful adjunce towsrds tuning in a signal accuracely. It zlse emables
comparative readings to be taken an the strength of signals, The sensitive mecer movement is protected
by placing in series with the winding one half of a double-diode vilve, thereby preventing current Howing
i the reverse directian. For this reason the meter will enly give readings when the RF gain control is
fully advanced. as in any case it should b8 te give maximum autamatic gain control action.

To adjust the mecer initially, the aerial and arth terminals shauld tamporarily be shorced and the pesdla
of the instrument made to cainelde with zers by movement of the adjuszer at the rear (see Fig. Z). On
removing the aerial thar:, the meter will indicate the strengeh of the carcier wave. The tuning is correct
wehen the meter reading is at maximum,

RECEPTION OF C.W. TELEGRAPHY
The pamel conctrols sheuld be set as follows:—

AGC i o5 i o M eff"

BFO i e 5 Y,

Crystal Phasing . v .+ white spat on knob to coincide with  off " marking

BFC Fiech v v .- white spot on Kneb slightly to ons side of centre.

Selecriviey iy £ .o maximum position

AF Gain ., o1y i .. towards maximum,

RF Gain .. . -» adjust accarding o strength of signal and desired euzput level,

The BFD pitch control has 2 range of approximately 3,000 cycles each side of zera bear, and normally it will
be set to give a note of near 1,000 cycles. When an unwanted signal is cauting interference with the desired
one, the crystal filter should be brought into eparation. Maving the crystal filter phasing knob away from
the " aff " pesitien autematically brings the filier inco circuit and 3 point will be faund where the desired
tignal peaks in scrength, |t is generally better, however, to use the filter 25 1 notching * device, selecting
the point where an interfering signal is greacly attenuated. This calls for critical adjuscment and it will be
desirable alss ta make use of the BFO pitch concral, peaking the desired signal to maximum intensicy. ¢
may also help in some cases il the BFO pitch is changed from one side of zere beat to the ather.
It will rarely be found necessary to employ a high degree of RF gain. So doing may resul: in such 2 high
signal valtage at the last IF valve as to caute Slocking, with apparently tao lictie BFD injection. Correcr
eperation will enzble 2 given signal to be tuned in agzinst 2 very quiet backgraund, sa leading to maximum
intelligikilicy.

MOISE LIMITER
In & quist situation, it will nat be necessary to make use of the naise limiter but when eleccriesl interference
of a staceate nature is experienced jon telephony or CW), switching an the noise limitar will effectively
remave a high percentage of the interfaring neise, with liccle effect on che strength of the signal and withaut
introducing distortion, The noise limiter must not be expected to act eflectively with nolse of a mushy
type, as generated by wacuum cleaners and other slecerical equipment incorporiting motors — these
should be filtered with suppressers at the source.
Ina naisy location, it bs well to erect 2n aerial well in the clear and 21 far a3 possible from electric Highe wiring.
The stronger the incoming signal. the more the gain of the receiver can be reduced {automatically an
telephony, manuvally on W) thereby reducing zlso the effect of any interference being picked up,

STAMDBY SWITCH
Tha standby switch on the frant panel (easily identified by virtwe of the bang * dally “} breaks the HT supply
when meved to ~ off ' (tend position) and is for use when an associaced transmiccas is in actwal cperation
Additional conracts in this switch are taken ta the carminals marked * Ext, Relay ™ at the rear and concral
of the transmitter i3 thus possible with the one swicch.

AUDIO INPUT TERMIMNALS
Ag the rear are terminals marked * P.U." which enable any external audie voltage (e.g. from a pick-up ar a
tape recorder) ta be fed into the AF section of the receiver. The nominal inpur imaedance is 100,000 ahms.
The selectivity contrel should be set to the ™ minimum ™ position.



MANUFACTURERS' PART
TRAMSFORMERS
T 1st LE. Transfermer  [(Completes
T2 Crystal Unie [ P )
T3 ind L.F. Translarmer
T4 ird LF. Transfarmer
TS Cutpur Transformer
T §.F.Q, {Cail anly)
T7 Maing Transformer ..
Ch. Smaathing Choke
SWITCHES
v Primary 15t R.F.
Sw.} Secendary 1st ALF.
Sw Primary 2nd R.F. ..
Sw 4 Secondary Ind BF. ..
Sw.5 Primary Freq, changer
Sw b Secondary Freq, changer
Sw.7 Primary Oscillagar, ..
Sw Secandary Oscillater
Sw. 9 Crystal phasing
Swe 10 Selectivicy Max — Min.
S 11 Selectiviey Max — Min Combined
Sw.il AG.C. OOn i
Sw.l3 Moise Limiter OHfCn
Swi4 B.F.OL OO
Swe 15 Mains Of/On
Sw. 16 Standby
COIL ASZEMBLIES
L1 Range 1 1se R_F, Cail
L2 Range 2 1st B.F, Coil
L3 Range 3  1st RB.F, Coil
L4 Range 4 15t R.F. Coil
LS Range & 15t R.F. Coil
L& Range 1 Ind R.F. Cail
L7 Range 2 Jnd B.F Cail
L8 Range 3 Ind A.F. Cail
L= Range 4 dnd A.F. Call
L10 Range 5 2Ind R.F. Coil .
L1t Fange 1 Freq. changar Cail
L1i Range 2 Freq. changar Cail
L13 Range 3 Freq, changer Coil
Li4 Range 4 Freq, changer Coil
L15 Range 5 Freq. changer Coil
L14 Range 1 Oscillacor Coil
L17 Range 2 Oscillator Caeil
L1B Range 3 Oscillator Cail
L19 Range 4 Oscillater Cail
L20 flange 5  Oscillator Coil

NUMBERS

L1452
C11604
[ ELT
O 545
oi7s1A
D201
IR

Bl

ESEETY

f;‘.'lrrns _:Ja;rl: of C?:4

D487

47
1P
4771F
4T1F
ATINFA

L1434
L1422
1425
1424
D377
[r1435
D141}
1426
D429
M3ITTn
D14351
14213
1426
1429
01432
L1438
1424
0427
L1430
01433

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

Cables : “STRATNOID " Birmingham

Telephone :

PRlary 2231-2-3-4

Priated in England
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IF AMPLIFIER.

The alignment of 3 madern varizble selectivity IF amplifier as in
the '"6EDX ™ requires che wse of a frequency moedulated signal
generatar [ Wobbulatar ") and an oscilloscope, presenting a
visual display to the operator.

It is unlikely that a fault will develop in ane of the IF transformers
and the adjustment of these should not be disturbed uniess ab-
solutely necessary. Faor check purposes, hewever, the following
information zad sensitivity figures may occasionally be wseful. To
chbviate unsoldering the grid leads to the IF valves, the figuras have
been raken with these wires connected and are therefore not
strictly true ones.  Pevertheless, they are quite adequate for
comparison purpases, Reference should be made to Fig. 3 and
Fig. 5 for locations af IF valves and transformers.

The intermediate frequency is 450 ks, (| 1-5 kefs — erystal
tolerance).

Tha follewing conditions apply when taking measurements:—
WWavechange Switch Range 1
AGC, BFO, ML off

Receiver " Crysoal Phasing Knob ar = OFF
_,mn_,,..nn:__:__ maximum
RF Gain maximum
a s
Sig. Gen. W, Maduiatian

' Direct output
Output Meter acrass and matched o speaker terminals.
Input for 50mYY output (approximate)i—

Batween grid V& and chassls 11 millivalrs

" G ME g " 220 microvols,

Ta measure the overall sensitivity of the IF amplifier 2t the mixar
valve signal grid (V3), the oscillator valve V4 is removed (rom s
sccket and the signal generater leads connacted ta the point marked
. i T 1 .nmh. 4 and to chassis. The sensitivity at this _.E__:.n should be
in the region of 20 microvolts, After completion of the test, ¥4
should be Fesinsarced

BFO ADJUSTMEM

With che BFO switch of, the medulated (IF) fignal applied 1o the
receiver should be tuned accurately with the aid of the "5 ™
Meter, selectivity remaining at maximum. The modulation s
switched off, the BFOD switched on, and with the pitch cencrol
condenser at half mesh, indicated by the white spot being central
at the top, the core in the BFO unic (see Fig. 4) is adjusted [if found
necessary) to give zero beat against the applied signal,

ALIGMMENT OF RF SECTIOMN.

Adl receiver contrels are left as for IF cneck. The dummy acrial
of the signal generatar is connected between aerial and earth
rerminals at the rear of the coil box. |t will be found helpful o

The average sensitivity of each range in a standard " 6803 "' receiver
|s indicated in the curves shown in Fig. & Alsa given are
typical sansitliviny curves for each position of the selectivity control
switch, including (at maximum selectivity] crystal rejection curyes.
Further graphs show the audio frequency respense and the AGC
characteristic,

WOLTAGE VALUES,

The valtages are berween the point indicated and the chassis. Sec
the receiver at 1000 kofs. on Range 5 with the aerial shorted our,
RF control set at maximum, AF gain control set at minimum with
BFO en, Two sets of values are given using different meters as
shown, It will be evident that the actual voltage indicated depends
on the meter employed. & tolerance of plus or minus 5% shauld
b allowead on the values given.

Paint Avo Weston (1000 o.pv)
A W5 wolts B  wolts
B B . . B,
C B |
] 10, iy £ I
E 8, il "
F 1 o | S
G I A a o
H o 1w
1 11 . 2
K B85 i 160 "
L 206 e na "
M EA e 73 -
Z ‘ (R .“ "
o] we Ha o,
P L T a
Q 1 i 1 i
R M5 . 115 .
5 20 v 15 "
T 18 . 5w
u o B,
W 1B P S
Wy 15 . P
X - B g
Y ry |- SR o,
Z m, s,
A— 11-5 . 195 o
E— 8 . 3
C— 147 i 150 5
b— mr P12 R
E— My ., (AC) M5 . (AC)
F— 150, 150,

Towal HT Current: 110 mA,

Heater to Heater voltage: &3 AC.
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SENES SIn SCREWS, EDDYSTONE “880X" O
f @ i e TRTCE Er AR @ W] =
4 & Bt f COMDENSERS. G 10 pF, Ceraenic €
50 ] ad C
q T [ ©1 113 pF.  Air Trimmar C5l
4 F r——r——y. b CE 10 pF, Sdvered Mica il [
Lt} 1-23 pF, Al Tremeer
i P o P Rl M <A 1223 pF.  Ajr Trimeser [} ¢
=T
] ( ——re———. [ &5 323 g, Mir Trimeer CES ; E
4 b Ca 1-13 pF. Air Trimmer w2 133 pf. Air Trimmer
7 100 oF,  Slvared Mia €
i b (< DO mid. Meubded Mies =7 321 pF.. Mir Trimmer
53 10 gF, Sdwered HMiza B
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