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Introduction
1. The HF156 is an amplitude modulzted high fregquency transnitter/&eceiver primarily
intended for use in isolated parts wrere difficult terrain is encountered. It is
4

tle of being switch tuned to any one of six crystal conirolled frecuencies in

¢ tand. The provision of six charnels enables suitable frecuencies to be chosen
razintein communication over long cistances throughout the 2L hours. The approxi-
¢ freguency coverage per channel is shown in the following tzble.

igned for simplex working.operating in the frequency band 2,5-7.5Mc /s, and is

Channel 1 2.5-3.THc/s
Channel 2 2.7-4.3c/s
Channel 3 2.7-4.3lc/s
Channel L L.3~6.0dc/s
Channel 5 4.7—7.5Mc/s
Channel 6 4.7-7.5Mc/s

2. The set is designed for either telephony or telegraphy operation and is entirely
self contained.

.  The range on c.w, with an 8 £t rcd aerial is about 20 miles, and on r.t. about
'2 ziles, By using either =z dipcle, or a 1/LX aerial with a co“nte:poise, these
zr;3$ are considerably increased, thz precise distances being largely determined
by tze choice of frequency and tne tize of transmission.

CONSTRUCTION

L, The set is contained in a lightweight diecast waterproof czse, It is anprox1—
rztely 17 in. high, 15 in. wide znd 6 in. in depth, and can te used under extreme
clizztic conditions, The case is fully sealed and pressure itested.

5. The upper half of the case is cccupied by the transmitter-receiver unit, the
corirol panel of which forms 2 $op to the whole assembly, kicurnied on this control
panel are the aerial and earth termirzls, channel selection and system switches,
b.f.0. control, gain control, meter and two 6-way sockets. Secured by means of a
chein is a protection cap for fitting over either of the two sockets when one only
is in use.

6. Bolted to the side of the cazse is the aerial tuning unit which is connected to
the zerial terminal by means of e flexible connection., This unit is only used when
tze squipment is operating with & rod zerial, :

7. The lower half of the case contains the power supply unit znd two 2V accumu-
latcrs, 211 mounted together on a metzl tray which forms the bottom of the case.
This fray is secured to the mein body by a pair of eye-bolts ant wingmuts.,
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ERITEF TECHNICAL DESCRIPTION

Princivles of operation - receiver

8. The receiver is a single superheterodyne with an intermediate frequency of

L65kc/s.

2. It has a single stage of r.f, amplification, V6, the tuned r.f. grid circuit of
which is also used as the transmitter tank circuit in the 'send' condition. The
power output from the transmitter being tzpped down the zerial tuning coils T1 or T2.

10. The anode of V6 is tuned by coils L2 or L3 and the selected range trimmers.

11. The signal at V6 anode is applied to grid three of the combined oscillator and
mixer valve V8, The first znd second grids of this valve function as grid and znode
respectively of the local oscillator which is crystal controlled. The oscillator
fregquency is 465kc/s below that of the incoming signal.

12. The two signals are mixed producing an intermediate frequency of h65kc/s which
is selected by the tuned i.i. transformer T5.

13. After two stages of i.f. amplification via V10 and V11, the signal is demodu-
lzted by the diode section of V{13. The resultant a.f. is then taken through the
noise-limiter V12, to the volume control potentiometer RVi, the slider of which
feeds the grid of the a.f. output valve, the pentode section of V13,

1L. 4 part of the i.f. signal is rectified by diode V1L and the resultant voltage
is used for a.g.c. purposes,

15. The beat-frequency oscillator V15 is provided for the reception of c.w. signals
and is in operation only when the facility switch SB is selected to the R position.
This oscillator is tuned to approximately A65kc/s and its output combined with the
i.f. signal produces z beat note at audio.frequency.

Princivles of operation — transmitter

. The transmitter consists of & crystal controlled oscillator valve V2, the
iected crystal used to resonate the stage is connected between grid and anode via
channel switch SA2F and SA3F. A voltage limiter V3, is connected in parallel with

V2 is choke-capacity coupled to the parallel connected power output stage compris-
ing valves V4 and V5,

17. For telegraphy working the transmitter is keyed on and off by switching the
h.t. supply to the valves by means of the morse key which operates relay RLC in
the transistorised power unit (p.u.).

18. For telephony working 2 carbon microphone is connected to the modulator input
transformer T4 which drives the two modulating valves VT and V9, these being connec-
ted in push-pull. As the secondary winding of T3 carries the h.t. supply to the
power amplifying valves, V4 and V5, modulation is effected. The d.c. polarising
voltzage for the microphone is derived from the 1l.t. supply when the microphone
switch is closed.
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19. During r.t. operation a fraction of the modulating signzl present in the
secondary winding of T4 is taken to the primary of the aufio output transformer,
T8, in the receiver, thus providing sidetone in the handsst or headphones when
transmitting,

L.T. supply

20. Two 2V accunmulators are connected in series, the negative pole being earthed
to the chassis, All filament supplies arc series-parsalilsled via the systen switch
SB and relay RLA, and only those valves which are required to function in a parti-
cular mode of operaticn are powered in order to conssrve taitery energy.

H.Te supply

21, & transistor ccnvertor oscillator comprising V1M enc VT2 together with trons-
former ™ in the p.u. provide the h,t. supply; the h.t. winding of ™ is tapped
for two cutput voltages. The lower voltage is used for ihe receiver supply, the
higher when supplying the transmitter, the changeover being sffected by relay RID
contact 1 located in the p.u. Conventional smoothing errangements are used
utilising choke LFC1 and capacitor C6 both located in the power unit,

Bias supply
22. Bies voltage for the transmitter modulator valves is obtained from an
additional winding on T via rectifier MR1, the output being tzken from pin 12 of

SKTA,

DETATLED ELECTRICAL DESCRIPTION

AERTAT, CIRCUIT

23, The input from the eserial is taken to the switch wafer SA13 vwhich selects the
primary winding of the input transformer appropriate to trhe desired channel. On
channels 1 to 3 the r.f. input circuit comprises T4 tuned bty C17, C16 or C15, on
channels 4 to 6 the r.f. transformer T2 is employed tuned :y Ci4, C13 or C12. The
tuned secondary winding of either T or T2 is selected by SALB and the tuning

capacitors by SALF.

2L, These tuning circuits are common to both transmitter and receiver, and align-
ment of them is carried out in the transmit condition, VWzen once adjusted, they
should not be altered during subsequent receiver alignmernt.

25, Vhen the set is used with a rod aerial for mobile operation the aerial is
connected to the AE2 input and is matched to the input impedance by means of the
aerial tuning unit (a.t.u.). This comprises a varieble irductence which is varied
by .opercting the knurled knob at the botton of the aerial tuning unit.

RECEIVER

R.F, staze

26. The signal at the anode of V6 is coupled to the fregusncy changer valve V8,
via R8 »nd G29. - Resistor R8 is, however, shorted out on charmels L, 5 and 6 by
switch wafer 8A7B in order %o maintain a more nearly consitant amplitude signal in--

put to the frequency changer on the higher frequency bands. The screen of valve
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V6 is held at e relatively constant voltage by being fed from the potential dividing
chain of R6 and R7, and is decoupled by capacitor C27.

27. The first and second grids of V8 act as grid and anode respectively cf the local

oscillator which is crystal controlled, the,appropriate crystal is selected by switch

wafers SASF and S4A6F. On channels 1, 2 and 3 an additional capacitor, C36, is connec-
ted in parallel with C32 by SA6B, to meintain the potential dividing ratio of C32 and

C34 on the lower frequency bands.

28. The oscillator frequency is L65kc/s below that of the sigral frequency, the two
frequencies being mixed in V8 to provide an i.f, output at V8 anode. The h.t. supply
to V8 anode is taken via the primary winding of T5, whereas the supply to grid 2, (ie
the oscillator anode), is via RFC2 and 3.

I.F. stage

29. The i.f. output is selected by T5 which is an overcoupled doubler tuned trans-
former. There are two stages of i.f. amplification, V10 which is coupled from V8 by
T5, and V11 which is coupled from V10 by T6. Transformers T5, T6 and T7 all have the
same electriczal characteristics. The h.t. supply to V10 and Vi1 anodes and screens
is fed through decoupling components R18 and CLO, and R20 and C56.

30. The output from Vi1 is taken via T7 to the detector dioce section of valve V13;
demodulation being effected by the diode and components R22, R23 and C42. 7Ths result-
ant demodulated voltage is passed through a series noise-limiter diode, V12, and CL5
to the volume control potentiometer RV1. The associated noise limiter components are
R24, R25 and CL4L. Threshold bias for diode V12 is provided by the rectified carrier
voltage developed across R22.

A.F, stage

31. The a.f. signal is fed to the control grid of the output valve which is the
pentoce part of V13, The anode load of this stage is the primery winding of T8, the
output transforzer, which metches the valve to the headphones. To enable two tele-
phone headsets to be used at the same time T8 secondary is teken to two parellel
connected sockets, SKTB and SKTC, only one of which is shown in fig 2501 and 2503.
For detailed connections of associated plugs PLB and PLC-A or PLC-B see fiz 2504.

Automatic gain control

32. Part of the i.f. signal is teken via C43 and rectified by diode ViL, the result-
ant voltage cevelopel across R21 is applied to the grids of V6, V10 and V11 for a.g.c.
purposes. Positive bias is applicd to V14 from the 1.t. supply of V15 filament to
provide the Celay voltoge necessary for the correct operating point of the a2.g.c.
circuit.

Beat frequency oscillator

33, The b.f.o. V15 is provided for the reception of c.w. signals and is operative
only when the facility switch SB is set to the R position. This oscillator is tunséd
to 465kc/s by traznsfcramer TS. The output is then teken via capacitor CL7 and combine
at the diode of valve V13 with the i.f. signal so producing an szudio bezt ncte. The
trimmer capacitor C55 enables the beat frequency oscilletor to be varied thus affect-
ing the resultant audio tone produced.
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H.T. and 1.t. supplies (Fig 2503)

34. The h.t, supply is taken from PLA pin 5 via reley contact RLA1, (when RLA is
do—energlsed), to all receiver valves except Vi5. V15 is supplied vhen the
facility switch is in the R position only, the supply is then taken via SBZ2B
contacts 6 and 7 (ref B3).

35. The l.t. to the six receiver valves is arranged in series parallel and con-
nected to the battery supply via the dropping resistor R32, relay contact RLAZ2, and
the syster switch wafer SBZF in the R and RT pesitions cocnly.

TRANSMITTER
R.f'. Staecs

36, The oscillator valve V2 is a pentode valve using any one of the six crystals,
selected by the channel switch SAZF and SA3F, connected between grid and anode via
d.c. isolating capaciter C5. In parallel w1th the crystal is the voltage linmiter
neon V3, which is to restrict the feedback voltage 2né so prevent overdriving the
crystal, The grid resistor R2 is by-passed fcr h.f. noise by neans of C6.

37. The h,t. to the anode is fed via RFC1, a radic freguency choke, while the
screen supply is via screen resistor R4 decoupled by capacitor C2.

38. The output from the oscilletor is choke-cepaci ty coupled by means of C7 to

the grids of V4 and V5, these two valves are in parallel and form the power anpli-
fier output stage. Both valves share a conmmen grid rssistor R4 and a comnon screen
feed resistoer R3 decoupled by C9.

39, The ancdes are fed via switch SAMMF and a tepping cn either ™ or T2 secondary
winding, depending on the range selected., The h.t. is end fed to these trans-—
formers via the modulating transformer winding termihsels 4 and 2 and relay contects
22 and 2% ¢f RLA.

Lo, On ckannels 1 to 3 the power amplifier ancde lo ei onsists of r.f., trans-
former T4 which is tuned to resonance by C17, C16 cor C415 and on channels 4 to 6,
the r.f, transformer T2 is used tuned to resonance by C1h Ci3 and C12. The
appropriate transformers are selected by SA1F and the tuning capacitors bty SLLF.
The seccndary windings of T1 and T2 are taken to the a2srial ternminal LE1 by switch
wafer SA41B.

41. TFor telegraphy operation the transmitter is switched by interrupting the h.t.
supply to the transmitter valves by operation of the merse key connected across pirs
C and D of PLB, which in turn operates relay RLC in the iransistoriscd power unii

(pau.).
Modulator

42, TFor telephony operation the carbon nicrophonec is connected via pins F and C
of either socket SKTB ar SKTC to terminals 1 and 5 of the input transformer T4, the
d.c, resistance of which is 100. The secondary teroirnsls 2 and L4 are connccted
to the input grids of V7 and ¥8, the modulating anplificr valves, which operate in
push-pull, These valves are biased to opcrate in class AB1, the necessary'blaq
voltege of approxinately -19V being derived fron the s,u.t, rectifisr MR1, via pin
12 of PLL, This voltage is doveloped across M3 and isken to tcrminal 6, the
centre tep of the modulator input transformer,
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43. The d.c. polerising voltage for the carbon microphone is derived from the 1.t.
supply via pin 8 of PLA, SB2F contacts 3 and 5, R30, winding of T4, and is applied
via pins C and F of plug PLB to the microphone when the switch on the handset is
closed.

L. The anode supply voltage to V7 and V9 is fed via the primery winding of the
modulator output transformer. This supply is by-passed for r.f. by C28 and C33.

L5. The secondery of the modulator output transformer T3 carries the h.t. anode
current for the power amplifier stages V4 and V5, while one section of the primary
carries their screen current, (ie at V7 anode supply point), consequently the r.f.
carrier is modulated by the audio frequencies. The screen volizge feed to modulator
valves is taken from the h.t. point via screen dropping resistor R10 decoupled by
€30,

Sidetone

46. During r.t. operation a fraction of the modulating signal from the secondsary
of the modulator input transformer T4, is taken via C60 to the primery winding of
the a2udio output transformer T8 and is thus heard in the headphones or handset when

transmitting.

H.,T. and 1.t. supplies

LT. The positive side of the h.t., supply is taken from PLA pin 5 via relay RLA{
(when ensrgised) to the transmitting valves. The 2.8V filaments of the moduletor
valves V7 and V9, are connected in parallel with one side earthed and zre fed from
the 1.t. positive supply from pin 8 of PLA, SB2F contacts 3-5, microphone switch on
headset or handset connected across A and B pins of SKTB or SKTC, R28 and SB3B con-—
tacts 2-L4 when the system switch is in the RT position.. In the S and TUNE AE posi-
tions the dummy load resistor R27 is substituted via SB3B contacts 3 ar 5 respectively
" for the Filament load to present a2 constant load on the power pack.

L48. Valves V2, V4 and V5 are fed from ths same source but are switched by S333
contacts 2-12 vhen the system switch is in the S, RT or TUNE AE position.

TRANSTSTORISED POWER UNIT AND RELAY SWITCHING
(Fig 2502 and 2503)

L9, The 1.t. positive line is connected to the centre-tap of T1 primsry, the ends of
which are connected to VI'1 and VT2 emitters. Both collectors and the 1l.t. negative
line are permanently connected to chassis,

50. The bases of VI'1 and VT2 are connected via a centre-tapped feedback winding to
one of the bizs circuits selected by RLC1 or RLC2. The oscillator can only operate
when botk RLC and RLD are in the same condition, ie, both energised or both de-ener-
gised. In the de-energised state, (receive) the feedback voltage is zdjusted by RV1,
whereas in tke energised condition RV2 is adjusted for optimum feedback when trans-
mitting. These values are considerably different from each other to zccommodzte the
differing values of h.t. voltage required between receiver and transmitter working,
additional turns being added to the secondary of T1 by the operztion of RLD1. In the
OFF position, with both relays de-energiscd, operat@¥n is prevented by SB1B short-
circuiting together the bases of VT4 and VT2.
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Meter circuit

51. The nmeter M is permanently connected between PLA, pin 8, and chassis, and
thus indicates the voltage of the accummulaters. A series resistor R16 is incor-
porated in the positive lead,

52. VWhen the system switch is set to TUNE AZ2IAL the r.f. stages of the trans-
nitter are brought into operation and an additional resistor R14 is placed in
parallel with R16, thus increasing the standing reading on the meter, while at ths
sane tinme a voltage derived from the rectification of part of the r.f. signal by
diode V1 is applied in oppositicn via R17. 7Tris negative voltage is inversely rro-
porticnal to the r.f. current in aerial circuit, and is at minimunm when the trans-
mitter output circuit is resonant, and therefcre in this condition a nmaxinmun
deflection of the meter needle is obtaired.

SYSTEM SWITCH

53. The functions performed by the various ssctions of the system switch SB for
each node of opcration sre sunmerized below. Switch SB consists of three wafers
nunbered 1, 2 and 3, The letters F and B sigrify front and back respectively of a
wafer., The bracketed characters refer to the diagram and location of the varicus
switch wafers to facilitate reference tc then.

OFF position

54. SB1B tags 11, 12 Short-circuits the bases of VM and VT2 in tre
(3a1) peu. thus rendering the oscillator incperz-
tive.

Receive position R

55. (a) SBIF tags 3, 4: (1) Connecss one side of the output trensforzer
(385) T8 and SKTB, SKTC pin C, to chassis,

(i1) Connects PLA, pin 10, to chassis thus com-
pletirz tke base circuit of the p.u.

(b) SB2B tegs 6, 7: Conrzcts ths h.t. positive supply to the b.f.c.
(3B3) valve V15,

(¢) SB2F tags 11, 8: Connects thz receiver valve filaments tc the 4V
(386) positive line at PL4, pin 7, via series resisior

R32 and relzsy contacts RLA2 (de-energised).

(a) SBiF tags 4, 5: Connects .1, smoothing capacitor C6 to
(333) chassis,

Send positicn S

56. (a) SBIF tags 3, L4 (i) Connects SKTB, SKTC, pin C, and therefore
(385) one side of the morse key, to chassis.

(ii) Connecis PLA, pin 10, to chassis thus ccz-
: pleting the basc bias circuit of the p.u.

Issue 41, 15 Jan €2 Page 9
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(b) SB2F tags 2, 5:
(3F6)

(c) SB3B tags 12, 2:

(3c3)

(d) SB3B tags 3, 2:
(3E3)

(e) SB3F tags 6, 9:
(3p2)

Position RT

57. (a) SBiF tags 4, 5
(3B3)

(b) SBiF tags 3, L:
(3E5)

(c) SB2F tags 10, 11:
(3B6)

(d) SB2F tags 3, 5
(3F6)

Page 10
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(i) In series with SB3B, tags 2-12, completes
the circuit for the transmitter valve
filaments.

(ii) Connects PLA, pin 9, to the 1l.t. supply so

energising relay RLA and RLD, with the
following results:-

Contact RLA{ disconnects the h.t.
positive line from the receiver and
connects it to the transmitter stages.

Contact RLD1 switches the secondary
tap on transformer T1 in the supply
unit.

Contact RLD2 switches VI'1 and VT2 in
the supply unit from receiver base
biasing (R1, R2, RV1) to transmitter
base biasing (R3, RV2).

Connects the transmitter vzlve filaments V2, V4
and V5, via R28 and SB2F, to the 1l.t. supply at
PLA, pin 8.

Connects a dummy load resistor R27 into circuit
in place of the modulator, V7 and V9 filaments.

Completes the energising circuit of RLC in the
p.u. via SKTA pin 1, PLA pin 1, SKTB or SKTC
pin D, morse key, SKTB or SXTC pin C and SB{F
tags 3 and 4. RLCY{ switches base biasing of
VT1 and VT2 from the receive to the transmit
condition. RLC2 connects C6 in the p.u. to
chassis,

See SB1F tags 4, 5 under para 55(d).

Connects one side of the output transformer T8
and one side of the phones to chassis (via SKTB
or KTC, pin C) and connects FLA pin 10, to
chassis thus completing the base bias circuit
of the p.u. transistors.,

Connects the receiver valve filaments to the LV
positive line at PLA, pin 7, via series resistor
R32 and relay contacts RLA2 (de-energised).

Connects the 1.t. supply frcm PLA, pin 8, to
SKTB or SKTC pin Ay also, via R30 and T4 pri-
mary winding to SKTB, or SKTC, pin F. When the
microphone switch is closed, pins 4 and B are

Issue 1, 15 Jan 62
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(e) SB3B tags 12, 2:
(3¢3)

(f) SB3B tags L4, 2:
(3E3)

(g) SB3F tags 6, 10:

Position TUNE AERIAL

58, (a) SBIB tags 9, 6:

(3B7)

(b) SBIB tags 10, 6:
(307)

(c) SBIF tags k4, 5:
(3E5)

(d) SB2F tags k4, 5:
(3F6)

(e) SB3B tags 12, 2:
(3¢3)

(f) SB3B tags 5, 2:
(3E3)

(g) SB3F tags 11, 6:
(3p2)

EME8c /2361
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lirked and so the 1.i, supply is fed to the
transmitter valve filaments; also to PLA, pin
9, and so RLA, RLC and RLD are energised.
Another pole in the microphone switch completes
the microphone circuit, thus applying the 1.t.
to the microphone via R30, primary to T4, and
SKTB or SKTC pin F.

Connects the transmitter valve filaments via R28
to SKTB or SKTC pin B.

Connects the modulztor valve filaments to SKTB
or SKTC pin B,

Connects one side cf RLC coil to chassis via
PLA pin 1.

Connects R14 in parzilel with the meter M series
resistor, R16,

Connects the positive side of meter M via R1T to
the r.f. rectifier Vi.

See SB1F tags L, 5 para 55(4).

See SB2F tags 2, 5 para 56(b).

See SB3B tags 12, 2 para 56(c).

See SB3B tags 2, 3 para 56(d).

See SB3F tags 6, 1C para 57(g).

END CF PART 1
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ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS F 192
(By Command of the Defence Council) Part 2

STATION, RADIO, B.C.C. HF 156

TECHNICAL HANDBOOK - FAULT-FINDING AND REPATR DATA

Errata

Note: These Pages O and O1, Issue 1, must be filed immediately i{n front of Page 1001, Issue 1, dated 15 Jan 62,

1. The following amendments are to be made to the regulatien.

2. Page 1001, EMER title
Delete: 'B.C.C. HF 156!
Insert: YSTATION, RADIO, B.C.C. HF 156!
3. Page 1003, Fig 2501, V8, grid ref Ef

Delete: 'CV2370!
Insert: 'CV5172!

Issue 1,11 Mar 66 Page O
Distribution - Class 333, Code No 3



RESTRICTED

TELEC OMMUNICATIONS ELECTRICAL AND MECHANICAL
F 192 ENGINEERING REGULATIONS
Part 2

L. Page 1009, Fig 2507 caption

Delete: 'Supply unit transistorized component layout®
Insert: 'Transistorized power unit component layout'

5. Page 1014, Table 2503, column 4, line 6

Delete: 'CV2370!
Insert: 'CV5172!

EME/8¢/2361/Tels

Page O1 Issue 1, 11 Mar 66



ELECTRICAL AND MECHANICAL RESTRICTED TELECOVMMUNICATIONS

ENGINEERING REGULATIONS F 192
(By Command of the Arzy Council) Part 2
CONDITI NS OF RELEASE
(Applicesble to cop‘ies supplied vith Wor Cffice

erprovel to Commonvizzlth end Foreizn Governments)
1. This document contains classificd UK infcrmatione
2. This inrormzticn Is disclosed only for officizl use by the recipient Governtent and
{1f sn ~gresd by WM Government) such of its contractors, under séel of seCrecy, as
mey be enzzzsd 0. & defence project. Discloswre or release to any other Govermment,
nationzl of ancther country, any una2uthoriz:sd pers:n, the Press, or in any other wey
would be 2 treach of the conditions under which the document is issued.
3. This informztion will be safeguerded under rules cesigned ts give the seme standsrd
of secur’ty =25 thiose m2intained by WM Government in the UK.
B.C.C. HF 156
TECENICAL HANDBOOK — FAULT FINDING AND REPATR DATA
{ This Pert 2 contains fault finding ard repeir date |
g in tebuler and diegrammatic forme Pzrt 1 of this
| BER conteins & genaral description of the
equipment,
Tels F 193 and F 194 deal with repeirse ;
INDEX T0 FIGURES
Fig Page
2501 Transnitter receiver circuit diagrem ... cee ces s ‘o 1003
2502 Trensistoriszl power unit circuit dicgranm ... cee ‘e .o 100L
2503 System switczing and heater circuit diagram .o . .o 1005
2504 Handset and —orse key circuit diagranm ves ces e cee 1006
2505 Top chassis component layout oo .ae veo . .o .o 1007
2506 Underchassis component 1ayout ..o  eve  eee eee see sus 1008
2507 Prensistoriscé power unit component leyout cee  eee e e 1009
Issue 1, 15 Jan 62 Page 1007
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TELECOMMUNICLTIONS RESTRICTED

F 192
Part 2

Table

2501
2502
2503
2501
2505

INDEX TO TABLES

Transmitter~receiver -~ component schedule ...
Transistorised power unit - component schedule
Valve voltage table oo . oo ore
Supply currents and voltages oo e veo
Summery of specification and performaznce tests

General notes on using this regulation

Component schedules

1. Grid references are given in the form figure-letter-figure.

ELECTRICAL AND MECHANICAL
ENGINEERING  REGULATIONS

v e

rage
oo oo 1010
cee ces 1013
tee ves 1014
ees ces 1014
vee .o 1015

The prefix figure

refers to the drawing and the suffix letter and figure denotes the actual grid
reference on tke drawing.

2. The limits shown under the 'limit %' coluzn are in plus or minus % except where

tolerances are unecual,

Page 1002

These exceptions are amnotated in full.
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TELECOMMUNICATIONS RESTRICTED ELECTRICAL AND MECHANICAL
F 192 ENGIWEERING REGULATTI 0NS
Part 2
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—_ 2 ! ARE CONNECTED T0 TRANSFORMER TAGS
> C Il AND 14 RESPECTIVELY AND POINTS
u ' (M) (j) 8(k) ARE SHORT=CIRCUITED.
2 O— IO
8 RLC
2
RLD
=

Fi9e P2

1 =25 23610

Fig 2502 - Transistorise

o
u

'y
)
o
Lo}
5
{4
ot
o
Pe)
d
£
§

@
&
P
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ELECTRICAL AND MECHANICAL

R 5 TELECOMMUNICATIONS
ENGINZERING  REGULATIONS ¥ 192
Pert 2
. A ! B l c i D ] E | F | G
Vs RECEIVER CONNECTIONS \
T8-4 B3 (ro. KT 4) T8-1 T8-3
SKTB PLB £ARPIECE
[ ° P YO {a FT
— r. X
8 Ool s @
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7.
ON| 2B
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éz\. /* a
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vo LO‘ ° i | i
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33 SWITCH
— _ |
v bAoA
TRANSMITTER 777 FiLamenTS |
|
4 REC6 VIS |
HORSE
7 LY KEY !
Y ! d i
—_ RECs VI \
|
T s * :‘ |
5 RFcq VO > ‘ i
& 4 }—< ‘ ' |
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' 300
PP L ’ '/ 77 % W‘;’ basse/ A '
— ok ¢ RECEIVER FILAMENTS ul gt
s ! |
i ,7'; é/ : ' |
6 e Om st S82F !
! 0 /
iy Q i}{ ! ]
o C‘i’ H X ;Anrn(s:r
. — o
— vy, 5 oS O
20 0 \ . lo) .
(o] O S8iB - l
[e) O 100 MICROPHONE
s8i8 7 7 < F
4] ]
i gl
ex |o * v
- T4-6  T3-2 vi T4-5 14/-1
- TRANSMITTER CONNECTIONS
PLA
o] RLA o8 SKT8 (PLB MIRROR 1MAGE)
8 on ' 0 250——v 03 s
o1} ? - o] 22 b o 0 ¢" TUNE ©©®
(o] OFF AL O @ @
on ¢ ,;0 zl> 4: ‘\0
SYSTEM
Fi92 P2 | |00 %o +O—/TU0—o08 3 WAFERS
1-2503 | ayeur
Fig 2503 - System switching and heater circuit diazgram
Additional coples of this figure for bench use may be obtained on supplementary demand
Issue 1, 15 Jan 62 Page 1005



TELECOMMUNICATIONS RESTRICTED

ELECTRICAL AND MECHANICAL
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C
: 0
I
't oo i i‘_‘S
| X~ :
b -
PLB
HEADSET
N
I
|
i
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HAKDSET
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® © © SIDE VIEW
® O 0 = P a_ E
PLC-A ﬂ U
MORSE KEY Tt 1
f192 P2
T 1= 2504 236178
Fig 25C4 - Handset and morse key circuit diagram
and ™, T2 layout
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Pert 2
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2
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RECEIVER PLA
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4
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]

F192 P2
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36112

Fig 2505 - Top chassis compcrent layout
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Fig 2505 - Underchessis ceompernent layout
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Fig 2507 - Supply unit transistorized component layout
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TELECOIGIUNICATIONS

RESTRICTED

ELECTRICAL AND MECHANICAL

F 192 ENGINEERING  REGULATIONS
Part 2
Table 2501 - Transmitter-receiver - component schedule
Cct. | Hain Unit Value | Rating o 4 Limit 0/ Part No
ref.| cct. | layout W type and limit /o 2/5905-99
RESISTORS
R1 135 6D5 L7k /b composition 10 022-2215
R2 1J6 6D6 470k 1/4 composition 10 022-3122
R3 1E5 6D6 3.3k 1/L compositicn 10 022-2068
Rl 1F7 6Dl 470k 1/ composition 10 022-3122
R5 1BL 6c2 M 1/l composition 10 022-3161
r6 1C1 6C2 L7k 1/ composition 10 022-2215
R7 102 6c2 68k 1/ composition 10 022-3017
! RS 1DA éD3 1k 1/ composition 10 022-20C5
! R9 1E2 6C3 M 1/l composition. 10 022-3164
¢ OR10 116 6D7 2.2k 1/2 composition 10 022-2048
ORI 1E3 633 100k 1/ composition 10 022-3038
P R12 ] 16 6BY 1k 1/4 composition 10 022-2005
13 AM7 6C7 220k 1/h composition 10 022-3081
R4 3B6 6E6 22k 1/4 composition 10 022-2173
R®15 1H3 Bl 220k 1/4 composition 10 022-3081
R16 3C6 6E6 24k 1/4 composition 5 022-2197
R17 3Dp7 6D3 68k 1/, composition 10 022-3017
R18 1H1 635 1k 1/l conposition 10 022-2005
R19 KL 685 1M 1/l composition 10 022-3164
120 1K1 636 1k 1/h composition 10 022-2005
R21 1KL €BE 1M 1/4 composition 10 022-3164
R22 1L3 637 220k 1/h composition 10 022-3081
R23 1L3 €37 220k 1/h composition 10 022-3081
Rr24 112 6cé 150k 1/k composition 10 022-3059
R25 1143 6C7 1M 1/h composition 10 022-3164
R25 1ML 5C% 90k 1/h composition 10 022-3038
R27 3E3 606 15 1/2 composition 10 022-1012
R28 3C2 6D7 1 1/2 wire wound 5 900-1551
R29 105 6R7 220k 1/h. composition 10 022-39281
R30 3F7 6E6 L7 1/ composition 10 022-1068
31 106 637 152k 1/ composition 10 022-3059
32 335 6D6 10 1/l wire wound 5 932-2850
RESISTORS VARIABLE
RV1 1M3 5C6 2M 1/2 comp linear 20 900-1542
Page 1010 Issue 1, 15 Jan 62




ELECTRICAL AND KECHANICAL RESTRICTED TELZCOMMUNICATIONS
ENGINEEIING  REGULATIONS F 192
Part 2

Table 2501 - (cont)

Cet. | lzin Unit Value | Reting T . ., O -
- ype and limit A Pert No
ref, | cct. leyout uF v 24 /59 0-59
C4P4CITORS

C1 Tal €D3 0.01 75 paper sleeved 20 110-2994
c2 4 6C5 J. 100 paper sleeved 20 241-55995
C3 145 6D6 0.01 75 paper sleeved 20 143-2990
ch 1 E£D6 560p 5090 cerzmic 20 C1.0-83283
C5 155 £D5 75p 500 ceramic 20 110-2956
cé 187 6D3 75p 520 ceramic 20 193-2996
C7 175 £D5 1002p 500 ceramic 20 140-2998
ca 137 €92 10p 750 ceranic 5 711-8297
CcS 127 6oL 0,003 399 paper sleeved 20 SC5-1LT7h
Cc10 147 5D3 1000p 5090 ceramic 20 140-2998
C11 147 5D3 1000p 520 ceramic 20 115-2998
c12 137 £D2 5-100p variable air 523-1510
C13 137 502 5-100p variable air 833-1510
CiL 137 52 5-10Jp variable eir $30-1510
€15 1C7 6D2 5-100p variable air 33-1510
c16 107 5C2 5-100p variable eir 03-1510
Ci7 127 5C2 5-100p variable air 500-1510
18 133 5E 0.1 75 paper sleeved 20 S00-1490
€19 12 603 1000p 530 ceramic 20 110-2998
c20 1C 6832 5-100p variable air 122-1510
c21 1C5 582 5-100p varieble eir 123-1510
c22 1C5 5E2 5-100p rariable air 1303-1510
C23 105 6c2 5-100p variable air 133-1510
c2L 125 5E2 5-1230p variable eir 103-1510
Cc25 105 5E2 5-130p variable air 103-1510
c26 104 623 56Jp 520 ceramic 20 $.3-38283
ca7 102 652 7.0 75 peper sleeved 20 112-299,
c23 1X6 607 2.003 329 peper sleeved 20 ! S22-1474
29 124 €C3 51p 7530 ceranic 2 311 =831k
C30 | 416 6Cc7 J.1 100 peper sleeved 20 344-5599
C31 123 6C3 20p 759 ceramic 5 14 -3304
£32 123 £C3 20p 752 ceramic 5 214-3304
C33 136 €27 2.003 320 paper sleeved 20 303-1L7L
C34 1E2 6C3 1200p 539 ceramic 20 523-2998
€35 1 633 D1 75 paper sleeved 20 33-1490
C36 132 6C2 300p 590 ceramic 20 3031502
c37 1 ECL D1 75 pzper sleeved 20 J3-1490
C38 152 €34 2.01 75 paper sleeved 20 113-2994
C39 162 6CL4 0.01 75 peper sleeved 20 115-259%,
“CLO 172 635 0.01 75 paper sleeved 20 115-299%4
CL 152 | 6C5 2.01 5 peper sleeved 20 140-2994
CL2 113 EC7 75p 520 ceramic 20 113-2996
CL3 i €36 23p 532 ceramic 5 211-3304
Cllk 12 6C6 J 75 paper sleeved 20 322-1490
CL5 103 €37 0.01 75 paper sleeved 20 118-2994
cué oty AC7 2500p 5230 ceramic +4.03-20 S32=1505
C47 1173 £37 1p 522 ceramic 50 $23-1535
Ccu8 135 €37 75 533 ceramic 20 112-299%
c49 155 £37 75 539 ceramic 20 112-2956

Issue 1, 15 Jan £2 Page 1011
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=5 I

192 ENGINZERING  KEGULATIONS
Part 2
Table 2501 - (cont)
S,Z;.: lgiiun 12;3; V;%ue na;ilnb Type and limit 0/o Part No
CAIACITORS (cont)
€50 | 106 6C7 0.01 75 paper sleeved 21/5910-99~110-299L
¢51 | 3D5 c5 0.5 75 peper sleeved Z1/5910-99-900-1529
€52 | 3C5 6c8 2 350 electrolytic +50-20 | 21/5910-99-110-2596
€53 | 3C5 6C6 500 é electrolytic +100-20 21/5910-99-932-3872
c54 | 3F7 6D7 100 6 electrolytic +100-20 21/5920-99~900-1515
£55 | 1N5 6E 5-30p -~ variable air 21/5910-99-940-9289
c56 | 1L3 636 0.01 75 paper sleeved 20 24/5910-99-110-299.
C57 | 3B4 6B3 0.01 75 paper sleeved 20 z1/5910-99-110-2994
€58 | 1E5 5E2 20 750 ceramic 5 21/5910-99-011-830L
c59 | 1D5 5E2 25 750 cerzmic ' 5 21 /591 5-99-900-1536
C60 | 1k7 | 6C7 0.001] 500 ceramic 20 1 Z1/5910-99-110-2998
C61 {107 | 5D2 15p 750 ceramnic 5 24/5910-99-011-8301
ig;: gii? 1:§i§t Description Fart No
MISCELL.NEOUS
4 143 |EXTERNAT] ieriel tuning coil 74 /5950-99-941 -2025
L2 1C3 SE3 H.F. coil 24/5950-99-949-1 880
! 13 }41c3 | 5E3 E.F. coil 24/5950-99-949-2243
RFCA1 | 1J5 6D5 R.F. choke 21/5950-99-949-1 91,7
RFC2 | 1E4 632 R.F. choke 21/5950-99-949-1 946
HFC3 | 1F1 6B3 R.F. choke 24/55959-99-949-1947
i K5CL | 3D5 6B5 ®.F. choke 21/5950-99-949-1948
, RFC5 | 3D5 | 686 R.F. choke 21/5950-99-949-1948
P ®EC6 1 3Dh ) 6B7 R.F. choke 24/5950-59-949-1948
P oEc? p3cn | 6By | %.F. choke 21/5959-99-949-1948
oot 114 5D3 | E.F. trensformer 24/5950-59-9L49-224,2
P12 1B6 § 5D2 i E.7. tronsformer 24/5950-99-948-1876
T3 1X5 5C7 Modulation transformer Z4/5950-95-54.9-1877
T 1K7 6G7 ¥Microphcne transformer Z4/5852-95-911-L477
T5 1G4 63l I.F. transfzmmer 21/5950-95-9.49-1878
76 171 635 I.F. transformer 21/5950-99-949-1878
™7 {114 €86 I.F. transformer 21/5950-99-949-1878
T3 101 6C7 Cutput transformer 21/5950-95-911 L4477
T3 105 €B7 3.F.0. trensformer 21/5950-99-949-1879
~ | 2001} 6D3 Channel switch 21/5930-95-900-1542
S3 2003| €E6 System switch Z1/5930-99-900-1560
I 3D7 5C5 Meter Details to follow
| Rl | 343 €D6 Relay magnetic Z/5945-99-053-0451
Page 1012 Issue 1, 15 Jan 62




ELECTRIC.L AND MECHANICAL RESTRICTED TELECOMMUNICATIONS

ENGINEERING  REGUL.TIONS F 19z
Part 2
Table 2502 - Trensistoriscd power unit - compcrent schedule
Cct.] Kain | Unit | Value| Reting P o) =
ref.| cct. | layout Q t Type and limit /o Part No
RESISTORS
R 245 76 | 3.3k | /4 composition 10 | 2/5905-99-022-2068
R2 243 7D3 68 1/b composition 10 | 2/5%05-99-022-1089
R3 245 7C6 400 1/2 composition 10 | 2/5905-99~011-1111
Ry 2Dl 7E6 100k /b composition 10 | 2/5%05-95-011-3038
R5 276 708 |3 3 wire wound 10 | 21/5505-99-900-1543
26 2F6 7c8 1.8 1.5 wire wound 10 | 21/5%905-99-011-3198
RESISTORS V.EIABLE
RV1 | 2ah 7D2 500 1 wire wound 10 | 21/5905-99-940-895%
RV2 | 2k 7c2 10 1 wire wound 10 {24/5905-99-027-1101
Cctef ¥Main | Unit | Value ] Rating . ., © .
ref.| cot. | layout uF v Type and limit fo Pzrt No
CAPLCITORS
c1 2D4 | 7E8 | 0.0L | 250 paper sleeved 20 | 2/5910-99-012-0116
c2 2D5 7E6 1.5 32 tantalum 20 121/5910-50-900-1524;
C3 2D5 7E6 1.5 32 tantalum 20 }24/5%10-90-900-152L4
cy | 2p5 7c8 1.5 32 tantalunm 20 }21/5%10-50-900~152i;
C5 273 787 2 200 electrolytic  +50-20 |Z21/5510-99-900-1517
Cé6 | 273 7¢1 8 200 electrolytic  +50-20 |21/5910-99-900-1518
Cet.| ¥ain | Unit
ref, | cct. flayout Description Part No
MISCELLANEOUS
RFC1 | 2D6 7D8 E.F. choke Z1/5550-99-549-200L
LTCY | 273 7D7 L.F. choke 21/5550-39-94.9-2003
™ 2C3 7D3 4.F. transformer 24/5550-99-949-2002
RLC | 262 786 Relay magnetic 21/5545-95-053-0451
RLD | 262 788 Relay magre tic 24/5945-99-053-0451
FS1 | 286 7E2 Fuse link ¥2/5920-99-999-1295

Issue 1, 15 Jan 62 Page 1013



TELECOMMUNICATIONS

RESTRICTED

ELECTRICAL AND MECHANICAL

F 192 ENGINEERING REGULATIONS
Part 2
Table 2503 -~ Valve voltage table
1
Position of | Transmit T or Valve Anode Screen ‘ Grid
system SW recelver R | porl mype | Pin ! Volts | Pin | Volts | Pin | volts

RT iy v2 | ov8or | 2,6 ¢ 150 | 3 65 | 4 | -16
RT T vy | Cveor | 2,6 ! 140 3 122 L -30
RT T vs | cv807 | 2,6 | 140 3 122 L -30
RT R Vé cv785 2 | 50 3 30 - -
RT iy V7 cv8or | 2,6 © 150 3 147 I -19
RT R v8 | cv2370| 2 | 50 | 3,5 | .50 - -
RT T V9 CVeo7 | 2,6 | 150 3 147 L -19
RT R V10| V785 2 . 48 3 18 - -
RT ) lvi1] CV185 | 2 18 3 L8 - -
RT R tvis) cvr8y | 5 i L8 5 50 - -
R R jvis| oovis |2 27 3 27 - -

The above readings are typical for a correctly
measurements are made with respect to chassis.

can be expected between individual sets.

zligned station, and all
Variation of up to *20%

Table 2504 - Supply currents and voltages

C.W.

R.T.

OFF

Send

Key upgKey down

Rec

Send.

TUNE

Carrier

Full mod

AFRIAL

Accummulator v
messured on f.
meter

Accummulator c
measured at fu

H.T. voltage measured
at RLi1 pin 22

H.T. current measured

at RLA1 pin 22

Bias volts mea
at joint T4 ta
and R13

Filament volta
measured at:-
V8 pin 7

V8 pin 1

VL4 pin 7

oltage L.O
p.

urrent
se link

sured
g 6

ges

0
o)
0]

| 680mi

51
7~10ma

=20

O = N
+ @

3.9

750m4

0]

W OO

o2

3.7 3.95

3.L4 680mA
155
L3 10

~-20

O =N
L]
+ 00

3.7

L.

-1

.9-3.1

3.7

149

70

64

8.5

All readings given above are for a typically correctly aligned equipment.
Variations of up to *10% may well be encountered between individual sets.
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ELECTRICLL AND MECHANICAL RESTRICTED TELECOMMUNICATIONS
ENGINEERING  REGULATIONS F 192

Part 2

Table 2505 - Summary of specification and rerformance tests

Test ecquipment required

Signal generator No 12 2L /7D 02674

Voltmeter, valve, No 3 21,/6625-99-9,9-0470
Signal gensrator, video No ¢ 74 /ZD 04247

MHultimeter, AVO, iodel 8S 21/6625-99-91,9-152,
Wattmeter, z.f. No 1 Z1, /6625-99-9,9-0510
Oscilloscoze, CT386 24/6625-99-9u3-7177
Test cable 21/5820-99-0,9-1291

oy

1. The conditions cf test are as specified in Tels tCL.,

\
I

2. The tests quotel below are those considered necesszry to prove the serviceabil-
ity of a set. They zre not to be used a2s a substitute for the Inspection Standard
Tels F 198, :

Transmitter

R.F. output (o.w.)

3. (a) Channel 1-3 1.2W
(b) Chammel L-% 1.,0W

Modulation

.  Input required = 100Cc/s for 100% modulation: ‘Less than L0OmV
Distortion less *han 10% when modulation deptr is Z5%.

Receiver

AP, sensitivity

5. Input of 500zV z3 1C00c/s (pin 6, V13): Outrut 2=% (1500)
I.P. sensitivity

6. Input to give O.°mW ocutput (1500)

pin 6 V8 1504V *64B
pin 6 V10 1.25mV *34B
pin 6 V14 72mV *14B

R.F. sensitivity (BT)

7. Input on any cktzrnel to achieve O.1mW (150N) wit: —cdulation depth 30% at
1000c/s: Not more thzn {2uV.

R.F. sensitivity (CW)

8. Difference betwesn maximum and minimum setting of <kze b,.f.o.: Shall be greater
than 20d4B.

Sealing test

9. Initial 10 1t/sg. in. After 12 hrs, 9 1b/sq in,

EME8c /2361 END _
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Assembly code

Designation

0001
0002
0003
0001,
0005
0006

Transmitte:/receiver, less power supply unit
Transistorized power supply unit

Headset essembly

Handset assembly

Antenna assembly

Ancillary assemblies, morse key, canvas bag etc

6-502 (Data Centre)
Issue 1, 28 Mar 67
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