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R.209 Mk II

m

This receiver, an improved version of the original R.209,
is a general-purpose receiver cuitable for use as vehicle, manpack
or Tixzed stations. Its solid constructiion renders it waterproof
end almost completely eir-tight. Tor further protection a silice—
gel desicator is provided to absorb any moisture re m°1ning in

the set and it is therefore suitable for operation in extreme
climates.

Tho R.209 is built cn very sturdy lines, enebling it to
withstend considerable shock end rcugh uzage. The receiver is simple
to operete and moy be used with the built-in loudspecker end with
one or two pairs of 150-ohms hoadphones. A cover is provided to
protect the loudspecker against the ingress of moisture; +this may
also be used to mute it not reguired.
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A 12-volt batitery supply is required to operate the receiver

which consumes less then 1.5 amps.
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The receiver is built on ths unit principle and consists of
front pensl and separately dotachable units.

These are:—

(2) R.F. Unit

(b) 3 Ideaticel I.F. Units
(¢c) Discriminstor

(d) B.F.0. Unit

(e) I.F. Chessis

(f) A.F. Chassis

(g) Power Supply Uait.
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which can be ussd for accurately logzing stations. The tuning
control can be locked.

Due to the electrical design and lhe rigid construction
of the receiver — particularly of the r.f. unit — Frequoncy stabi-
lity is very good even when subjectcd to vibration, enzbling the

recoliver to be used in a vehicle on the move.

TECHWICAL SUMMARY

TFrequency Ronge

Rango 1 12.0-20.0 Hc/s
Range 2 5.5-12.5 Mc/s
Range 3 2.3- 5.6 lec/s
Range 4 1.0- 2.3 Mec/s

Reception ;
Types of recepticn: r.i., f.m., c.W., M.C.W., and
carrier frequency shift.

Signal/iloise Ratio

A% leest 20 dB with § microvolt signal appliszd to the
80-ohm input.
Selectivity
4-6 kc/s 2% 6 dB down.
13 kc/s et 40 d3 down.
Cut off slope -6 to -40 not less then 9 dB/ke
Imege Ratio
Better than 23 dB on Range 1
Better than 28 dB on Rangs 2
Better than 40 dB on DNenge

Better than 50 dbD on Renge 4.

I.F./A.F. Gain

Standerd outputb (10 m¥% into 150 ohmz) for 100 microvolts
input to 1lst i.f. stego.




I.F. Breekthrough

Better than 70 dB at 1.045 Mc/s.

F.M. Deviation

3.5 ke/s

Frequency Stability (Ranges 1 to 3)

100 c¢/s per Mc/s during initiel 30 minutes from switching on.
200 c/s per Mc/s during 60 minutes.
50 ¢/s per lc/s per degree C rise in ambient temperature.

kA

At 15.54 Mc/s frequency will not change more than 5 ke/s with
- 10% chenge in nominal battery voltage.

Accuracy

Calibretion is within £ 1% of indicated frequency. Resetting
is better than 5 kc/s.

I.F. Output (for carrier shift working)
Up to 5V into 100k ohms on medium strength signal.

Audio Output

Sufficient to load 2 pairs of 'phones on medium signal.

Dimensions and Waight

Width Depth Eeight Weight
12%in 9in 8%in 21 1b
3L.7cm 22.8cm 21.5cm 9.5 kg




CIRCUIT DESCRIPTION

The R.209 Mk IT is a high grade superheterodyne receiver
using ten vealves plus a voltege stebiliser as follows:—

r.f. amplifier - V1
mixer - V2
neon stebiliser - V3
local oscillator - V4
1st i.f. = ¥§
2nd i.f. - V6
3rd i.f. - V7
2nd detector (on e.m. and c.w.) - V8
a.f. output - V9
a.f. output and a.v.c. delsy - V10
b.f.o0. - Vil

Provision is mede for low and high impedance eeriels by
two inputs, at 80 ohms and 1000 ohms recpsctively. Meximum gein is
assessed es the inputs are correctly metched to the r.f. tuned
circuits by the use of transformer coupling.

The r.f. amplifier (V1) is e pentode typs CV13l. The grid
circuits are tuned by & ssction of the 3—gang maein tuning condenser.
A small veriable condeaser Cl9 ecross the mzin scction is controlled
by the knob lebelled AE TRIMMER. The latter adjusts the different
aerial capacities which may be applied to the =st. The a.g.c. is
applied via the resistor RGO.

The mixer (V2) is & pentagrid type CV782. The grid tuned
circuits are tuned by the second section of the 3-gang main tuning
condsnser C94B, An intermediete frequency of 480 kc¢/s is developed
across the tuned primary of the 1lst i f, transformer, the secondary
of which is connected to the grid of the lst i.f. amplifier (V3).

As an edditional precaution egeinst frequency shift with
chenge of current drein and subsequent change in voltage, the screen
of the mixer valve is supplied frcm the neon stabiliser V3.

The local oscillator is e tuned grid roaction oscilletor
using e pentode (V4), CV785, with screen and anode strapped. The
required r.f. voltaege for mixing is obtained from the control grid




which is connected dire
local oscillator is als
whose working voltege is

tly to the mixer grid. The h.t. to the
tabilised by means of the neon V3

The IF. soction consisis of three ctages employing
pentodes V5, V8 and V7, CV783. Each stege is constructed in unit
form, houssd in en aluminium can mounted on & plug-in base. The
three steges ere identical, each 1.f. transformer consists of two
peirs of cup type iron dust cores, coch pair enclosing a coil
former. The overall bandwidth is § ke/s at -6 dB. A.G.C. is
applied tc the first two steges only. &An i.f. oulput is brought
to & concentric plug on the froni pauel to enable the receiver to
be connected to alternative types of detector, e.g. carrier
frequency shift.

=]

The detector is e diods pentode (V8), CV784. This
stage is built into a plug-in mectal unit similar to tLose used
for the i.f. steges.

(&) Tor r.t. reception tha h.%. is removed from the valve
which then acts as a simple diodz dstector, using the control grid
and heater. The diode load is ihe volums control, veriable resistor
VRle. A portion of the sudio voltage is tappel off by the slider
of the volums control end is fed to the grid of the 1st output
stege (V9).

(b) On c.w. the velve is usged as above, the beat oscillator
(Vi1) output being injectzd et the bO”u101 "rid. In this case the
audio voltags is fed to ths grid of the 1lst cutput valve (V9) via a
Scott type negetivoe feedback filter.

to the anode of

3lifier-limiter and

. Limiting is

mel screen being
actorily on

(¢) TFor f.m. rsception the h.%. is epplied
the pentcde section of V8,which iz ¢

the diode section becomes the discr
achieved by reducing the anode voltags, t
used. The f.m. Tacility will only operatie s=at
strong signals.
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The beat oscillator omploys a diode pentode (V11) CV784

in a modified Hertley circuit, the whole being heoused in a plug-in
case, similar to those used for the i.f.units. The oscillator is




tuned over & range of 1.2 kec/s on each side of the i.f. by the
b.f.o. control.

The anode is electron coupled to the oscillator
portion. The ocutput from the anode is gpplicd to the diode, which
rectlzlcs part of ths beat oscillator cutput, to supply bias to
the grids of the R.F. and I.F. amplifiers vhen the set is working
on ¢.w. Tha anode output is also fed through C28 to the grid
circuit of V3

On a.m., the a.v.c¢c, iz obtaincd from ths dotector diode
load and is epplied to the r.f. amplifier (! and the Tirst two

o~ .

i.f. emplifiers (v, V6). Cn c.w. part of the beat oscillator
output is rectified by the diode portion of V1l. A& portion of
this rectified voltage, depending in magnituds upon the setting
of the VOLULE control is epplied throuzh ths slider to the grids
of VL, V5 end V6, through the a.v.c. lino and to the grid of V7.

obtained from two valves, V9 (pentode)
ushk—pull circuit giving
epezkor and sockets

The output is
end VIO {dicde-pentode) in o seli-drivs
epproximately 50 mi, feeding a IO ohm loud
for 150 ohm headphones.

cott type negative feedback filter is uﬂcd in the
output stage to peak the beat nocte on c.w. a al

of 950 c/s.

Crash Limiter

A seperats plug—in unit is evailable con request com—
prising & fv lvava rostifier and an Qi/OF® ewiteh. It is connected
across tbs Chuﬂhu via & 4-pin p’r; on the unit, which plugs in to

nt pensl. In the ON position it
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Power Suppliss

The h.t. unit employs a built—in vibrater pack driven
by a 12 volt secondsry battery. A selenium type bridge rectifier
with extensive filtering ard cmoothing gives & d.c. output of 22 mA
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at 95 volts and 14 mdA at 70 volts. Battery consumption is
approximately 1.5 enmps.

The heater current of 650 mA is taken direct from the
12 volt supply. 200 ohm dropping resistors are used for the
directly heated valves on the r.f. chassis (V2 end V4), the
indirectly heated valve (V1) uses & 30 ohm resistor. All other
valves use 220 ohm dropping resistors. [Heater voltage is nominally
1.4 volts except for V1 (CV131l) which requires 6.3 volts.

INSTALLATION

Before proceeding to operate the receiver make a
general mechenicel inspection to see that it appears to be in
sound condition and that switches eand conirol kaobs work normelly.

If installed in e special mounting for use as a man—pack,
vehicle or ground station, ensure that the receiver is held securely
in its mounting.

Setting Up

(1) Coanect the aerial lead or dipole feeder to the eppropri-
ate asriel termination on the set; the connecting lead
from & vertical rod or a single horizontzl wire aseriel
should te connected to the terminal maorked "AR ROD W1RE"
end the feeder from a dipole asriel should be connected
to the two terminals marked "AL 80 cohms FEEDER". The
lowor of the two latter terminels is also used for the
EARTH termirel and the earth lead chould be connected to
it.

(2) Set tho OFF/O0H/ON and LIGHT switch (S1) to OFF.

(3) Close the loudspeaker cover. Headphones should elways be
used when possible.

(4) Insert phones plug into the PHONES socket.

(5) The crash limiter unit, when required, is plugged into the
4—wey PHONIS socket and the 2 pairs of headphones plugged

into ths sockets oo the cragh limiter unit.




(6)

(7)

(1)

(2)

(3)
(4)

(5)
(6)

(7e)

(7b)

(8)

(9)

o

Set the BFO tuning kunob into the centrol position, i.e.
with the lknob pointer cpposito the BFO indicator on
front panel.

Insert Lia 13 vol
input pancl plug.

5 &—point socksi into the d.c. power

Set the DRANGD switch (82) %o the numbsr covaring the
required fregquency rangs.
Sst the F!—Ct—it system switch (S3) 1o the regquired

system of orsratiocn.

ch to ON (0" if illumination

T 3
oolnmr‘ TTr‘ )

Turn the VOLULE control fully clockwisec.

Search for the reguired station by turning the TUNING
knob slowly in both dirsctions. ©Serew up the DIAL LOCK
(clockwise), taking care that the diel sstting is not
dlﬁturu-d Finally, cdjv"t the AL TRIMMER knob for

e VOLUME control knodb anti— swise until the
heard in the headphones i ir

Vhen
been ed,
freguency Tzl
DIAL LCCK. Tl

I3 knob until the

reguired ‘station hes
i ]
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Circuit Ref

RESISTORS

R1l

R2

R3

RS

R8

R10

R11

R12

R13

R15

R16

R17

PARTS LIST

Code No.

71/2A30541
MK.79026

71/ZA30541
MK .79026

Z.222217
MG.TT7172

Z.222217
MG, 77172

Z.223208
MG.77176

GH3105/27 ohms
7243321

Z223208
MG.T771.76

7243362 ohms
GH03165/200 ohms

72222091
MG.T77168

GH 62260/2.7k
2222058

GH 03165/200 ohms
7243362

Z221133
NG.77166

7222196
MG.77183

- 10 -

Value

1 ohm

1 ohm

47k ohms

47k ohms

2.284 ohms

27 ohms

2.2M ohms

200 ohms

4.7k ohms

2.7k ohms

200 ohms

150 ohms

33k ohms

+
Tolerance -
S e

207,

209,

207,

207,

207,

207,




Circuit Ref

R19

R20

R21

R22

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

Code II°.

2223208
MG.77176

7243364
GHO03165/220 ohms

ZRR22L75
MG, 77164

Z222070
MG.T7167

ZR23208
MG.77176

7243364
GHO3165/220 ohms

2222175
MG.77164

Z222070
MG.77167

ZRR3208
NG.T77176

7243364
GH03165/220 ohms

ZRR22175
MG.77164

Z222070
MG.T7167

2222175
MG. 77164

Z243364
GHO03165/220 ohms

ZRRR133
MG. 77169

Value

2.2 ohms

220 ohms

22k ohms

3.3k ohms

2.2l ohms

220 ohms

22k ohums

3.2k ohms

2.24 ohms

220 ohms

22k ohms

3.3k ohms

22k ohms

220 ohms

10k ohms

+
Tolerance -

207,

207,

207,

20%

207,

207,

20%,

207,

207,




Circuit Ref

R34

R35

R36

R37

R38

R39

R40

R4l

R42

R44

R45

R46

R47

R48

Code li°.

ZRR3145
1HG.77185

Z223103
KG.TTL74

ZRRRARLT
KG. 77172

Z2R31.24
KG.T771380

Z223163
KG. 77175

4223205
MG.77192

Z223163
EG.77175

Z223205
MG.TT192

Z223289
MG. TTLT7

7243364
GH 03165/220 ohms

Z222175
LG, 77164

Z22R133
[G.77169

CHO3165/220 ohms
7243364

Z222007
EG.7TT7191

Z223289
MG.TTLTT

Value

0.68H ohms

0.3314 ohms

ATz ohms

8.—'-3'%&? ohms

1M ohm

2.2 ohms

1M ohm

2.2 ohms

104 ohms

220 ohms

22k ohms

10k ohms

220 ohms

1k ohm

2 = 10M ohms

+
Tolerance ~
20%

207,

207

10%

107,

107




Circuit Ref

R49

R50

R51

R52

R53

R54

R55

R56

R57

R58

R59

R60

Code [I°,

Z223208
MG,.77192

GH 42260/220 ohms
Z221151

GH 03165/3,5k
ZA42929

GHO3165/11
724420

GH 42270/15k
7222154

Value

2.24 ohms

4,7k ohms

33k ohms

68k ohms

33k ohms

220 ohms

18 ohms

220 ohms

3,5k ohms

1k ohm

151z ohms

2.24 ohms

= 3% =

+
Tolerance ~

207,

20%

207%

5%
10%

107,

5%

5%

20%,

207,




Circuit Ref

Capacitors
C1
c2
C3
C4
C5
Cé
c8
c9
C10
Cll
c12
C1l3
C14
C15
Cl16
c18
C19
C23
Cc24

C25

Code N°.

MG.19883
MG.19883
1G.19883
MG.19845
1G.19846
NG.19846
1G.19846
1G.19883
MK.,19893
KG.18029
KG.18029
1G.19845
KG.19074
KG.19893
ME.19237
MK.19228
LG.21046
IIK.19228
2821.236

2821236

Velue

0.01uF
0.01uf
0.01uf
0.1luf
0.5uf
0.5uf
0.5uf
0.01ul
0.01uF
8 uF
8ul
1uF
5000pTF
0.01uF
400pF
470pY
25pF
470pF
3-30pF

3-30pF

- g =

Tolerance

20%
207,
20%
20%
20%
207,
207,
207,

10%

207
107,
11

207

207,

+




Circuit Ref

C26

C27

Ce8

C29

C30

C31

C38

€39

C40

C45

Code N°.
2821236
2281236
LMK.19237
NK.19228
1G.19883
¥G.19845
MG.19883
ME.19247
MK.19247
1G.19845
MK.19228
GH38050/10pF
2821236

2821236

2821236
MK.19245
2818508
MK.19239

K.19239

Value

3-30pF
3-30pT
400pF
470pF
0.01ur
0.1lu?
0.01u¥
4T70pF
470pF
0.1uF
4T70pF
10pF-3000 PPU
3-30pF

3-30pF

750pF

- 16 =

+
Tolerance ~




Circuit Ref

C46

Cc4aT

Cc48

C49

C50

Cc51

Cc52

C53

C54

G55

C56

C57

C58

Ch9

C60

C61

cé62

C63

Cé4

C65

C66

Code I°,
MK ,19227
1iG.19883
1Z.19845
KG.19883
KK.19247
LK.19247
MK.19227
MG.19883
14G.19845
1G.19883
K.19247

UKL 9247

1G,19845
Li5.19883
LK.19247
LK.19247
1G.19883
NK.19244

1G.19883

- 16 -

Value

200 pF
0.01 u¥
0.1 uF
0.01 uF
470 pF
470 prf
200 pF
0.01 uF
0.1 uF
0.01uF
470 pF
470 pP
200 pF
0.01 uF
0.1 uF
0.01 uF
470 pF
470 prf
0.01 uF
100 pF

0.01 uF

+
Tolerence ~

20%
207%
207,
207

5%

5%
207
20%

207,




Circuit Ref

Ce7

Cé8

C69

C70

C76

C77

C78

C79

Ceo

Cal

cez

Ce3

C84

Ces

C86

MK.19225

MR.19242

MG, 19845

NK,18245

MIK,19242

—
G2
I
(e
)
(&)
(&)

= s

+
Tolerance ~

207
5%
207,

207

10%
207

20%

207,
5%

20%
20%
207,
207,

207,

207

207,




Circuit Ref

ce7

ces

C89

Cc20

C91

Co2

C100

Cc101

€103

Cl05

Cles

Cc107

€108

Cl109

€110

Clll

Cll2

C113

Cll4

Code 179,
NK.19228
MxX.19212
1. 19228
KG.19845
1EG.19247
NE.19203

2821236

GH.38108/2uF
GH.38108/2uF
KG.19845
MK.19200
KG.19845
ME.19200
IK.1.9200
GH.41650/150pF
LG.20528
GH.38050/10pF

fX.129200
ZB2252

MK.19239

GH.56033/100pF
2300

— -

A70pTF
0.1ul

4T70pF

+

Tolerance -~

207
107
207
207,
5%

107,

107,
259,

259,

107,
207,
10%

'
10%

207,
3000ppm

107

17,
107,




Circuit Ref

VALVES

V1

Ve

V3

V4

V5

V6

V7

V8

Vo

V10

Vil

MISCELLANEOUS

LP1

LP2

VBL

Wl

Fl

LS1

Tl

T2

T3

T4

T5

T6

T7

T8

CV.131
Ccv.782
CV.284
CV.785
Cv.785
Cv.785
Cv.785
Cv.784
CV.785
CV.784

Cv.784

kG.922.20
MG.922.20
GW.000.28
GW.001.21
GW.001.22
MK.860.41
GW.000.86
MG.510.52
¥G.510.52
MG.510.52
kG.510.52
1G.510.51
¥G.510.50

MG.510.53

Description

Valve
Velve
Valve (Neon)
Valve
Valve
Valve
Valve
Valve
Valve
Valve

Valve

Pilot Lamp

Pilot Lamp
Vibrator Type NS.12
Metal Rectifier
Fuse L.693
Loudspeaker E9899
Vibrator Trans

1st. I.F. Trans
2nd " " "

5pd o M L

4th " " B
Discriminator Trans
Output Transformer

B.F.0. Tranformer



Circuit Ref

Ll
L2
L3
L4
L5
L6
L7
L8
L9
L10
L1l
L1l2
L13
L14
L15
L16
L17
L18
L19
L20

VR1A
VR1B

N e S S

S S s

Code N°.

MG.550.46
1G.550.46
UG.550.46
GW.000.84

GW.000.85

MG.560.98

MG.550.47

GW.000.75

NG.550.47

GW.000.76

GW.000.83

1G.803.29
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Description

H.F. Choke
H.F. Choke
H.F. Choke
L.T. Smoothing Chokse

H.T. Smoothing Choke

Coil Bank Assy (Aerial)

H.F. Choke

Coil Bank Assy (R.F.)

H.F. Choke

Coil Bank Assy (Osc)

H.T. Smoothing Choke

Carb Pot 1mm Lin Lew
1 M ohm Log Lew Ganged




