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EVEN transistors and a diode comprise
- the semiconductor complement of the
KB Cobra and RGD Rover radio re-
ceivers. The outstanding features of these
being modular construction of the circuit, a
collector-bend a.m. detector operated in the

common-emitter mode and bandspread on-

the medium waveband. _ _
Three modules are used, r.f./mixer, i.f.

amplifier and audio amgliﬁer respectively,

connection to each assembly being via multi-

way connectors and p.v.c. insulated leads.
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KB KRO21 “Cobra”
RGD RR221 “Rover”

Portable Transistored Radio Receivers Incorporating
Modular Construction

A ferrite rod internal aerial is used for
reception on the m.w.1. (275-555m), m.w.2.
(185-280m) and l.w. (1,333-1,900m) bands. An
external socket provides for the connection
of a car type aerial, while a second switched
socket allows the output to be fed to an ear-
phone for private listening, or a tape recorder
input.

A transformerless four-transistor directly-
coupled audio amplifier provides 400mW of
audio power to a 5in 10Q loudspeaker.

The power supply for the receiver is ob-
tained from a 9V dry battery (Ever Ready
PP7 or equivalent). :

TRANSISTOR ANALYSIS

Transistor voltages given in the table
Col. 1 were taken from information supplied
by the manufacturers. They were measured on
a 20,0000/V meter and are negative with
respect to battery positive.

CIRCUIT ALIGNMENT

Equipment Re —An a.m. signal gener-
ator modulated 30 per cent at 1kc/s; an audio

- output meter with an impedance of 10£2, or

alternatively a model 8 Avometer set to its
10V a.c. range; a screened test coil (85 turns
of enamel covered wire on a 2in diameter
former); a 0-1pF capacitor; an oscilloscope;
an a.f. signal generator and a 100k{2 resistor.

Before starting the alignment procedure it
is advisable to check the output balance as
described in the following paragraph.

Output Balance Adjustment.—Set the slider of Rad
to the centre of its travel, connect the output meter
and oscilloscope to the receiver output and dis-
connect louds (if using a model 8 Avometer,
leave the loudspeaker in circuit)., )

With the volume control at maximum, feed in a

1kefs sincwave from the a.f. signal generator via
thecfﬁﬂukn resistor to the slider of the vohime con-

trol R,
(Continued overleaf col. I)
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Lk3, Lk2 and Lkl for maximum output, Readjust
T — —I- as necessary for optimum results,
3.—Connect the signal generator to the test coil
. and position the coil co-axially with the ferrite
rod and 5in from the m.w. end (I.1 end). Switch
— receiver to m.w.l. and tune to 500m. Feed in a
MU e 600kc/s signal and adjust Lm2 and L1 for maxi-
Bl EeE . 4.-—Switch receiver to m.w.2. and tune to 200m.
% -?.“+hmd_:<“~w*““M"*‘:’;’s“’{“ Feed in a 1,5001(1:;"5 Eigl‘lal and ﬂdj“ﬁt. Tm2 and
AR T PG Tml for maximum output, _
i FRRE Y i BT 5.—Repeat operations 3 and 4 in the order given,
e U Rk e G for optimum results. _ .
AR aatl NSRS B 6,—Switch receiver to L.w. Feed in a 225ke/s signal

and accurately tune receiver to this signal then
adjust L2 for maximum output.
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CIRCUIT NOTES

The demodulator circuit employed in this receiver
incorporates a tramsistor TXk2 operated in the
common-emitter mode and biased towards cut-off.
Operated in this condition the transistor is used as a
collector-bend detector, analogous to an anode-
bend detector when using a valve, .

A potential divider Rk9, Rk10 is used to provide
d.c. stabilization and the value of the emitter resistor
Rk12 is chosen to give the required value of collector
and emitter current. The value of the enutter current
is particularly important for rectification and, in
fact, its value must be a compromise between two
conflicting requirements. .

On the one hand, in order to provide efficient
rectification the emitter-base function must be biased
to a point on the dynamic characteristic where the
curve has a sharp knee; at this point, the emitter
current is reduced to a low level, _

On the other hand, the transistor 1s g::pected_i to
provide some audio gain, and as an audio amplifier
tl}_& transistor emitter current shounld be of the order
of ImA.
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Above: The i.f. and a.f. printed panels.

‘ Below: General view with the back cover removed. Left:
The r.f. printed panel and waveband switch details.

1 il | E—— | I E—— |

010]0]0,

Y pEsE— Y 1 ' 1 k { E—
T ——— Y53 i TR T i ;
3 G P 2p o H - BN .é-\. H B ) P
- i . o X pet i
B Girme MAED Have Fiilii P EHRCRAIE L Hid
: L HEEEY EUER bm oo gI Poofantogmntl o mRel IR
Hie WA E_;___f;i- PEIEEat T R L ¥ Ef:ﬁ PoOoEEn
h e : e : - i e : H
T Pty e PR e b e LR A :
W Pk e sin foon HIOOTiHL mumgh RRUSH LT
bR Weenn s Fodr e Woaen mid sad e Lo b N L T """1-§~ R
EETECL AN 0 - S JEE IS . e oomiath o st AR TR PyE 1L TR P IUT AT LI
et FE NS et - LT - 4 g R4 Haalil % 'ﬂ AR e
L Enal T A e Siorne - N L—"‘"Eﬂ TIRLL g-u-.-lj:&'-\.-\..-.---\.:'.q.-ﬁ:-"."...w::_'.":
P . M - ERREEE . : b . ..
Fonaas ._é . T Ln AT, e P Y . REE R ot
X v, N N L . _ b H T e - . =
REEED 1 i T -~ "ﬁ"':'.':."":zi'f"" = 1ER it 1 RLFE LR ATt e R C T R 1
- o H s : - gy L aiINT e Sayr 1nd L, SLi T R A A e
H B T i o i "'\-'\--'\-'-;;_;-;--\.-;5-\. i
. . Al b L R k] H

arht-gruag
I I

 eaka—— 1 EE———

T es——— Y i ¥ ik |

| i i | | Earphone skf. uerﬁ:?rsnckzt Battery compartment RMAID
e The potential difference across Rk13 under quiescent
--------- 2t | conditions is approximately 3-75V. When an input
signal is applied, the mean collector current rises
- — " thereby increasing the potential difference across
-t ' e | P— — ' . N— Rk13. The collector potential will therefore become

Jess negative as the magnitude of the applied signal

Circuit Alignment—coniinued

Adjust the signal generator attenuator to obtain
400mW output (indicated on output meter), then
adjust Rad4, together with the signal generator
attenuator for egual clipping of the displayed
waveform.

Disconnect the a.f. signal generator and oscillo-
scope.

Alignment Procedure.—All r.f. and if. measure-
ments are to be made with an a.m. signal modulated
to a depth of 30 per cent at lkefs. The signal input

should be progressively attenuated with increasing

sensitivity 30 as to maintain an output of approxi-

mately 50mW with the velume control at maximum.

1.—Switch receiver to m.w.2. and rotate tuning gang
{o maximum capacitance. Connect audio output
meter in place of loudspeaker (if not already
connected),

2.—Connect the signal generator via the 0-IuF
capacitor to the base of mixerfoscillator TXal,
or via car aerial socket, whichever is more con-
venient. Feed in a 470kcfs a.m. signal and adjust

increases, and this variation of potential is fed back
to TXk1 as a.g.c. bias. _

Because the emitter current (in this application)
is much smaller than is usual with a commeon-
emitter configuration, the input resistance is there-
fore much higher and does not impose excessive
damping on the tuned circuit feeding it.

Components Ck9, Rk11 and Ckl# comprise the
normal i.f. filter network and the audio signal
component developed across RK13 is fed via Ckll
(d.c. blocking) to the top of the volume conirol R1.
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