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LEADING PARTICULARS

Purpose of equipment Homing equipment. Used in conjunction with aerials aircraft Type 7502,
the aircraft single or twin 10-channel v.h. f. transmitter-recejver installa-
tions, and suitable relay and switching units to provide homing indications
on an electrical indicator Type 7.

Frequency range 100 0 156 Mc/s. Operates on spot frequencies within the range as selected
by the transmitter-receiver. Will operate on either c.w., m.cw. or R/T
transmission.

Operational range Approximately 100 nautical miles air-to-ground and 200 miles air-to-air

at 10,000 ft. Satisfactory operation up to 40,000 ft.

Facilities Switching facilities provided by the control unit enable the transmitter-
receiver installation to be used either with the homing equipment or for
normal communication purposes.  Provision is also made for coupling
the homing equipment to an alternative transmitter-recewer where this is
provided and, in certain installations, for switehing the equipment from
azimuth to elevation indications.

Power supplies Power supplies for the equipment are taken from the AUX socket of the
associated transmitter-receiver. The power requirements are as follows:—
HT. +270V 40 mA
L.T. +27V 0.754
G.B. —50V 15 m4d
Installations The following installations are in use:—
ARI.18044-twin 10-channel v.h.f, Indications both in azimuth and
elevation,

ARI.18048-10-channel v.h.f. Azimuth only. Limited control of the
meter sensitivity.

ARI18049-twin 10-channel v.h.f. airborne relay. Azimuth only.
Limited control of the meter sensitivity.

ARI.18085-twin 10-channel v.h.f. Indications both in azimuth and
elevation. Limited control of the meter sensitivity.

ARI.18093-twin 10-channel v.h.f. Azimuth only. Limited control of
meter sensitivity.

ARI.18142-twin 10-channel v.h.f. airborne relay. Azimuth only.
Limited control of the meter sensitivity. Remote control by toggle
switches on pilot’s control panel.

ARI.18155-twin 10-channel v.h.f. Azimuth only. Limited control of
meter sensitivity. Used-in conjunction with ARI.18157.

Main items of installation

Dimensipns (in.)

Item Stores Ref. Weight

1b. oz. Height Width Depth

Modulator unit Type 7087 10D/19221 4 13 6} 61 7%
4 Modulator unit Type 7747 10D/19783 4 13 6% 64 i

Mounting Type 1034 10A/215 13 3 61 9
Control unit Type 7086 101/289 11% 3 43 3
Control unit (remote) Type 7117 10L/290 1 4% 4 43 2
Control unit (remote) Type 7746  10L/16309 1 43 44 43 2
Control unit (remote) Type 9959 10L/16342 1 3 41 4 2
Box junction (aerial) Type 7089 ~ 10D/19223 3 13 64 51 4%
Box junction Type 169 10D/17999 63 33 3% 2
Box junction Type 7372 10D/19276 6% 23 3% 2
Relay magnetic Type 1254 10F/16979 10 4 3 13
Indicator electrical Type 7 10Q/61 1 7 31 3% 44
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Chapter 1

INTRODUCTION AND GENERAL DESCRIPTION
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INTRODUCTION

1. The installations are used in conjunction with
the standard 10-channel VHF transmitter-receiver
installations to provide homing indications on an
indicator electrical Type 7. Indications can be
obtained from any CW, MCW or R/T signal in the
100 to 156 Mc/s band to which the transmitter-
receiver is tuned. In some applications, indications
are provided both in azimuth and elevation, but
not simultaneously; in others, only the azimuth
indication facility is available.

2. The homing indication is derived from the
phase difference between the signals produced in
two separate aerials by the selected transmission.
The signals from the aerials, mounted on the
upper surface of the aircraft fuselage and spaced
approximately 12 in. apart, are used for indications
in azimuth. For indications in elevation, one of
these aerials is used in conjunction with an aerial
mounted on the underside of the fuselage.

F.S./1

Paya.
Aerials and aerial conmnectors ... .. 27
Control units ... .. 28
Indications .. 29
Test equipment ... R
Test oscillator Type 7049 ... ... 33
Test set Type 7144 ... .. 34
Test set Type 7748 ... .. 35
Fig.
RF stage vector diagram .. 5
Signal and switching waveforms .. 8
Indicator full-scale deﬂectwn ;blotted agamst
Sreguency 7

8. TFacilities are provided to enable the aircraft
VHF transmitter-receiver to be used either with
the homing equipment or as a normal VHF
communication installation. Where installations
include two transmitter-receivers, either one may
be selected for use with the homing equipment.
Normal communications signals can still be
received by the transmitter-receiver used with the
homing equipment. In installations where indi-
cation both in azimuth and elevation are required,
switching facilities are provided to enable the
operator to select the appropriate service.

General

4. A view of the units comprising the homing
equipment other than the aerials and connecting

(A4.L.18, Aug. 58)
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Fig. 1. Main items of the homing equipment
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cables is shown in fig. 1. It consists of the following
items :—

Item Stores Ref.
Modulator unit Type 7087 10D/19221
or
4 Modulator unit Type 7747 10D/19783 )
Mounting Type 1034 10A)/215
Control unit Type 7086 10L/289

or
Control unit (remote) Type 7117 10L/290
or

Control unit (remote) Type 7746 10L/16309
Control unit (remote) Type 9959 10L/16342
Box junction (aerial) Type 7089 10D/19223

Box junction Type 169 10D/17999
Box junction Type 7372 10D/19276
Relay magnetic Type 1234 10F/16979
Aerials aircraft Type 7052 10B/16762

Indicator electrical Type 7 10Q/61
Suitable connector set —

5. The transmitter-receivers with which the
homing equipment may be used include the
following:—

Item Stores Ref.
TR.1934 10D/17693
TR.1935 10D/17694
TR.1936 10D/17695
TR.1985 10Dy/17937
TR.1986 10D/17938
TR.1987 10D/17939
TR.1997 10D/17978
TR.1998 10D/17980

Note .. . .

Before they can be used with the homing equip-
ment, certain of these transmitter-receivers must
be modified:—

(1) TR.1934, TR.1935 and TR.1936 to incor-
porate Modification No. 2640/1 and 2641/1
(Research Establishment Ref. No. R/4 1824
and R/A 1834).

(2) TR.1985, TR.1986 and TR.1987 to incor-
porate Modification No. 2640/1 (Research
Establishment Ref. No. R/A 1824).

Modification

6. Some of the units to be described may have
been supplied by the manufacturers in various
stages of modification. Brief details of the modi-
fications will be included in the text.

Operational range

7. The equipment will give satisfactory homing
indications up to approximately 100 nautical miles
air-to-ground at 10,000 ft. and up to 200 nautical
miles air-to-air at this altitude.

Power Supplies

8. The power supplies are derived from the
associated v.h.f. transmitter-receiver. The total
power requirements are as follows :—

H.T. +270V  40mA
L.T. +27V  075A
G.B. —50V 15mA
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Airborne radio installations
9. Five types of airborne radio installations have
been developed, namely —

(1) ARI.18044 for use with twin 10-channel,
v.h.f. equipment. Indications both in azimuth
and elevation.

(2) ARI.18048 for use with 10-channel v.h.f,
equipment.  Indications in azimuth only.
Facilities for limited control of the meter
sensitivity.

(3) ARI.18049 for use with twin 10-channel
v.h.f. airborne relay equipment. Indications in
azimuth only. Facilities for limited control of
the meter sensitivity.

(4) ARI.1808S similar to ARI.18044 but with
facilities for limited control of meter sensi-
tivity.

(5) ARI.18093 for use with twin 10-channel
v.h.f. equipment. Indications in azimuth only.
Facilities for limited control of meter sensi-
tivity.

(6) ARI.18142 for use with twin 10-channel
v.h.f. airborne relay equipment. Indications
in azimuth only. Facilities for limited control
of the meter sensitivity. Remote control.by
toggle switches on the pilot’s control panel.

(7) ARI.18155 for use with twin 10-channel
v.h.f. equipment. Indications in azimuth only.
Facilities for limited control of the meter
sensitivity. Used in conjunction with ARI.
18157.

STBO  PORT VHF SET

VA%

VHF
TRANSMITTER
RECEIVER

AER|AL
CHANGE
OVER
RELAY

] MODULATED
A CARRIER

g
DEMODULATED
OUTPYT

CONTROL
UNIT
INDICATOR

Fig. 2 Block diagram of typical installatiou

MODULATOR
UNIT

10. The function of a simple installation giving
indications in azimuth only is shown in the block
diagram fig. 2. With a selector switch in the
control unit set to HOMING, the power supplies
from the v.h.f. transmitter-receiver are applied
to the modulator unit; at the same time the aerial
changeover relay is energized thus disconnecting
the normal v.h.f. transmitter-receiver aerial and
connecting the modulated output from the modu-
lator unit to the v.h.f. transmitter-receiver.
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11. The modulator unit is a phase-measuring
unit which converts the phase difference between
the signals from the PORT and STBD aerials into an
amplitude modulation of the carrier. The modu-
lated carrier is then selected, amplified and de-
modulated in the v.h.f. receiver. The demodulated
signal is fed back into the modulator unit where it
is converted into a form suitable to operate the
indicator pointer in the indicator electrical Type 7.

12. In .installations which provide indications
both in azimuth and elevation, an additional aerial
relay is arranged to connect either the port or
elevation aerial to the modulator unit. The phase
difference between the port and starboard aerials
is used for indications in azimuth and for elevation
indications the starboard and elevation aerials are
used.

Modulator unit Type 7087 and modulator unit
Type 7747

13. The two modulator units only differ in very

4 minor respects, the Type 7747 being a modified p

version of the Type 7087. The modifications will
be described in the appropriate part of the text.

14. A block diagram of the modulator unit is
given in fig. 3. The unit is wideband, designed to
operate over the frequency range 100 to 156 Mc/s.
A simplified circuit of the r.f. stage is shown in

fig. 4. The vector diagram (fig. 5) illustrates the
signals appearing at A and B of fig. 4.

15. The phase-shift network connected between
the anodes of valves V1 and V2 (fig.4) is arranged
to introduce a signal phase-shift -of approximately
90 deg. When the aircraft is on course, the signals
in the two aerials will be in phase and of equal
amplitude. With switch S in position 1, the
voltage at A will consist of the output of V1 (Ep)
plus the output of V2 (Es) after a phase change of
approximately 90 deg. Similarly, with the switch
S in position 2, the voltage at B will consist of the
output of Es plus Ep after a phase change of 90
deg. In both cases the resultant amplitudes E,
and E, will be the same.

16. 1In the case of off-course signals, the amplitude
of the signals in the aerials wal be the same but
there will be a phase difference between them; the
amount of phase difference will depend on the
distance apart of the aerials and the actual bearing
of the signal relative to the on-course signal.

17. When the signal is coming from the port side
of the aircraft, the e.m.f. in the port aerial will lead
the e.m.f. in the starboard aerial. With switch S
in position 1 the voltage at A will consist of the
output of V1 (Ep) plus the output of V2 (Es)
which is already out of phase with Ep and which
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Fig. 3 Block diagram of modulator unit Type 7087
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now undergoes a phase change of 90 deg. The
resultant amplitude E, in (b) of fig. 5 will be less
than E, in (a) of fig. 5. With switch S in position 2
the voltage at B will consist of Es plus Ep which is
leading Es and which now undergoes a phase
change of 90 deg. The resultant amplitude E, in
(b) of fig. 5 will be greater than E; in (a) of fig. 5.
The resultant amplitudes of E, and E, for a signal
from the starboard side of the aircraft are shown in
(c) of fig. 5. The amplitudes of E, and E, are
therefore, dependent on the normal amplitude of
the signals (substantially independent ofp azimuth)

and the phase difference between them.

18. The actual switching in the modulator unit is
electronically actuated by a multivibrator at
approximately 4-5 kc/s. The multivibrator is
designed to give the very square waveform and the
low impedance output required for this particular
application.

SECRET

(c) STARBOARD
RF stage vector diagram
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19. The switching and signal waveforms are shown
in fig. 6. The output voltages E, and E, from V1
and V2 are connected to the modulator valves V3
and V4 whose grids are switched by the electronic
switch in such a manner that when one valve is
conducting the other is completely cut off. On
course, E, and E, will be equal and the output
voltages at V3 and V4 anodes will also be equal;
these will combine to give an unmodulated carrier
as shown. When E, and E, are unequal, due to a
signal from port or starboard, the output carrier
will be modulated at the switching frequency. The
depth of modulation will depend upon the difference
in amplitudes of E, and E,,

20. The modulated carrier is fed into the v.h.f.
receiver where it is selected, amplified, and
demodulated. The demodulated signal is then fed

SWITCHED
GRID TT=——T—
VOLTAGE | I I
B MODULATOR
(re.5) v3

<421,

EARTH

back into the modulator unit where, after removal
of the d.c. component, it is amplified in the Lf.
amplifier V10a (fig, 3) and applied to the grids of
the discriminator valves V9a and V9b. The anode
voltages of these valves are controlled by the
multivibrator switch. The modulator and dis-
criminator switching voltages are taken from the
same source and are in phase.

In the modulator unit Type 7747 the cathode- ™
bias resistor in the L.f. amplifier is increased in
value. This resistor is shunted by a resistor in the
control unit when the meter sensitivity switch is
set to MAX. In this position the sensitivity of the
Lf. amplifier is the same as the Lf. amplifier in the
modulator unit Type 7087. By removing the
shunt resistor, i.e. setting the switch to MIN, the
gain of the amplifier is reduced.
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Fig. 6. Signal and switching waveforms
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22. Fig. 6 also illustrates the operation of the dis-
criminator. Because the on-course signal results
in an unmodulated output carrier there will be no
signal to apply to the grids of V9a and V9b. The
average current taken by these valves will be the
same and the indicator, a centre reading micro-
ammeter connected between the two cathodes,
will give a zero or on-course reading.

23. The incoming waveform from a port signal
applied to the grids of V9a and V9b will be in
phase with the switched h.t. supply of V9a and out
of phase with the h.t. supply of V9b, resulting in a
decrease in current through V9b. The indicator
will be deflected to port, the amount of deflection
being controlled by the amplitude of the incoming
waveform. Similarly with a starboard signal,
Vb will pass more current than V9a and the meter
will deflect to starboard.

24. The discriminator acts as an extremely
narrow band filter. Any signal not in phase with
the switching signal will affect both valves by an
equal amount and will balance out as far as the
indicator reading is- concerned. As a result the
system is equally effective on c.w., m.c.w. and R/T
signals.

25. The d.g. voltage developed across the diode
load of the v.h.f. receiver is applied to the d.c.
amplifier (fig. 3) and is used to operate an indicator
flag in indicator electrical Type 7. The flag will
disappear when the magnitude of the incoming
signal is strong enough to operate the homing
equipment satisfactorily.

26. If the modulator units incorporate Modifi-
cation No. 3279/1, the flag circuit will have been
modified; in this case the flag will disappear as
soon as the equipment is set to homing, i.e., is it not
dependent on the incoming signal.

Aerials and aerial connectors

27. Vertical whip aerials (aerials aircraft Type:
7052) are used with the equipment. Two aerials
mounted on the top of the fuselage spaced approxi-
mately 12 in. apart on a line at right angles to the
longitudinal axis of the fuselage, are used for
indications in azimuth. In installations where
indications in elevation are required, the starboard
aerial is used in conjunction with another aerial
mounted on the underside of the fuselage. As it
is not possible to align accurately the latter two
aerials, phase correction is introduced by the
connector from the lower aerials. The length of the
aerial connectors is extremely critical and it is
important to use matched connectors for each
installation.

Control units

28. The type of control unit required is dependent
upon the particular installation.  Switching
F.S5./4
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facilities are provided to enable the v.h.f.
transmitter-receiver installations to be used either
with the homing equipment or for normal
communication purposes. Provision is also made
for coupling the homing equipment to alternative
transmitter-receivers where such are provided and,
in certain installations, for switching the equipment
from azimuth to elevation indications. In instal-
lations where space is restricted, alternative control
units are provided which are remotely operated by
toggle switches on the pilot’s control panel.

Indications

29. The indicator electrical Type 7 is a crossed
pointer instrument. The vertical pointer pivots
from the top and is used for indications in azimuth;
the horizontal pointer pivots from the left-hand
side and is used for indication in elevation. The
zero positions of both pointers are along the lines of
two rows of ten dots originating from the circle at
the centre of the indicator.

30. Two flag movements incorporated in the
indicator identify the service in use. One located
at the bottom of the indicator is used for the
azimuth and the other at the right-hand side is
used for elevation. The flags in their normal
position cover the tip of the associated indicator
pointer. In the operate position the appropriate
flag should disappear.

31. Fig. 7 is a graph of the indicator full-scale
deflection plotted against the frequency of the
incoming signal for both azimuth and elevation
when the preset controls in the modulator unit are
set to their normal positions and, in the installations
using modulator unit Type 7747, with the meter
sensitivity switch on the control unit set to the
maximum position. The scaling of the indicator is
linear, i.e. if full scale deflection is 5 deg. then each
dot is 1 deg.

Note . . .

The sensitivity of the indicator can be adjusted to
suit particular requirements, i.e., if the equipment is
going to be used over a narrow band of the frequency
range, but this adjustment must be made at second
line workshops using the correct test equipment.

Test equipment

32. Special test equipment has been developed
for servicing the homing equipment:—

(1) Test. oscillator Type 7049 (10S/16757)
(2) Test set Type 7144 (10S/16468)
(3) Test set Type 7748 (10S/16772)
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Fig. 7. Indicator full-scale deflection plotted against frequency

Test oscillator Type 7049

33. This oscillator is used for testing the airborne
installations. The oscillator radiates a modulated
crystal-control carrier at any one frequency
channel in the v.h.f. band. The r.f. power output
is sufficient to operate the equipment under test
at distances not exceeding 40 ft from the aircraft
aerials. The modulated carrier also enables the
audio operation of the associated v.h.f. transmitter-
receiver to be tested. Power for the test oscillator
is provided by self-contained h.t. and Lt. batteries.

Test set Type 7144

34. For second and third lines of servicing of
modulator unit Type 7087 test set Type 7144 is
used. In addition, facilities are provided for
testing the indicator electrical Type 7. Power
supplies for the test set are derived from the
associated v.h.f. transmitter-receiver.

Test set Type 7748

35. This test set is a modified version of test set
Type 7144 and it is provided for testing the
< modulator unit Type 7747. »
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Chapter 2
INSTALLATION AND CONSTRUCTION
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INSTALLATION

Introduction

I. There are seven types of wide-band homing
installation for use in conjunction with the aircraft
standard 10-channel VHF transmitter-receiver
installations to provide homing indications in
azimuth and, in some installations, aglmuth or
elevation.

Installation Used with Indications

ARI.18044 Twin 10-channel  Azimuth and
VHF elevation

ARI.18048 Single 10-channel  Azimuth only
VHF

ARI.18049 Twin 10-channel  Azimuth only
VHF airborne
relay

ARI.18085 Twin 10-channel  Azimuth and
VHF elevation

ARI.18093 Twin 10-channel  Azimuth only
VHF

ARI.18142 Twin 10-channel  Azimuth only

VHF airborne
relay

Para.
Junction box (aerial) Type 7089 ... e 22
Relay magnetic Type 1254 e 23
Indlcator ... e 24
Aerlals °
Azimuth facllity ... -... e 25
Elevation facllity... w30
Construction
Modulator units Type 7087 and Type 7747 e 32
Junctlon box (aerial) Type 7089 ... . 45
Junctlon box Type 169 and Type 7372 o 49
Control ynits v . 50
Relay magnetic Type | 254 .. 52
Table
Connectors ARI. 18093 ... 6
Connectors ARL.18142 7
<« Connectors AR 18155 <8 »
Phasing connectors ... 9
ILLUSTRATIONS
Flg.
LF assembly top view (covers removed) .., . 8
LF assembly undersite view (covers removed) ... 9
RF unit we 10
Junction box (aerlal) Type 7089 e M
Control units w12
<« ARl 18142 lnterconnectlon e 13
ARI.18155 interconnection ... 14 ),
ARI.18155 Twin 10-channel  Azimuth only
VHF used in
conjunction with
ARI.18157

2. When two VHF transmitter-receivers are used
they are referred to in the following description
and illustrations as VHF TR1 and VHF TR2 and
may include two of the following:—

Item Stores Ref.
TR 1934 10D/17693
TR 1935 10D/17694
TR 1936 10D/17695
TR 1985 10D/17937
TR 1997 10D/17978
TR 1998 10D/17980

Equipment

3. The following items comprise the homing
equipment and the numbers off are tabulated for
each ARI. They are normally supplied to the
aircraft manufacturer for installation at the works.
The items listed are required in addition to the
existing VHF equipment.

(AL.15, Nov. 57)
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Phasing connectors

5. The homing equipment is dependent on the
phase difference between the EMF picked up by the
aerial being transferred accurately to the modulator
unit by the radio frequency connectors. This means
that the connectors from the aerials to the modu-
lator unit must have the same electrical length.
The electrical length of a cable, is by definition, the
physical length of an identical cable with an air
dielectric. For uniradio cable 67 and uniradio 81
the electrical length at VHF is between 148 and
1-52 times the physical length. Due to this spread
in the velocity ratio it is not sufficient to match
feeders by their physical lengths. The phasing
connectors are therefore manufactured to an
electrical length. The electrical lengths are cal-
culated making due allowance for any socket,
changeover relay, bulkhead adapter, etc. that may
be connected in circuit.

6. To avoid differential effects due to temperature
and stress, it is important to run the two con-
nectors from the azimuth aerials together where-
ever possible.

7. In installations providing elevation indications
allowance must be made for the fore and aft
displacement (if any) of the -elevation aerial
(para. 13, sub-para. (4) ).

8. To obtain the correct electrical length to
maintain the phase difference at the modulation
unit, the physical length of the connectors may, of
necessity, be longer than required for a direct run.
The excess cable should be carefully stowed.

9. Under no circumstances must the phasing
connectors be altered in length or their termina-
tions changed. Care should be taken in handling,
and bends of radius less than 6 inches should be
avoided.

10. The following example is used to illustrate
the calculations and importance of phasing con-
nector matching. It is based on an aircraft using
ARI.18044 (fig. 2). Four phasing connectors arc
required and an allowance must be made for the
displacement of the elevation aerial. The physical
dimensions shown in Table 9 are those which could
have been submitted by an aircraft manufacturer
for a cable run and they are used as a basis to
calculate the correct lengths to be supplied. The
elevation aerial is 168 cm. forward of the azimuth
aerials.

TABLE 9
Phasing connectors

Physical length
n cm,

ltam Description

1 Starboard aerial to modulator 5080
unit

2 Relay magnetic 1254 to modu- 46-0
lator unit

3 Port aerial to relay magnetic 442-0
1254

4 Elevation aerial to modulator 206-0
unit

™

1. For correct operation of the equipment two
sets of conditions must be met. Firstly, the
electrical length ofitem 1 must be equal to the sum
of the electrical lengths of items 2 and 3, secondly,
the electrical length of item 1 must equal the sum
of items 2 and 4. In both cases allowances must be
made for the electrical lengths of the socket
Type 703 and of the relay magnetic Type 1254.

12, Assuming that items 1 and 2 are supplied to
the physical lengths required then items 3 and 4
can be calculated to fulfil the conditions of para. 11.
The minimum calculated physical length of the
connectors must be equal to or exceed that specified
in Table 9.

13. Since the phasing connectors have to be
accurately measured for correct electrical length,
the calculated length must allow for the largest
error due to variation in the velocity ratio of the
cable and the factor 1-52 is used in the following
calculations. The electrical length of the socket
Type 703 is assumed to be 6:5 cm. and that of the
relay magnetic 11 cm.

(1) Maximum electrical length of itern 1 is 508-0 x
1:52 cm., plus 6-5 cm. (allowance for one
socket 703) giving total 778:6 cm.

(2) Maximum electrical length of item 2 is
460 X 152 cm., plus 130 (two sockets
703) giving total 82:9 cm.

(3) Hence item 3 should have an electrical
length of 7786 cm. minus 82:9 c¢m., minus
11 em. (the electrical length of the relay
maguetic) giving total of 6847 cm. The
minimum physical length of item 3 should be
6847 minus 6-5 cm. (socket 703) divided by
1-52 giving total 446-2 cm. This is 4-2 cm.
longer than asked for (Table 9) and is therefore
satisfactory.

(4) The connector to the elevation aerial, item 4,
must include the 168 cm. allowance due to the
aerial displacement; hence from para. 11 the
electrical length of item 4 should be 168 cm.
plus 778:6 cm. minus 82:9 cm. minus 11 cm.
(due to relay magnetic) giving a total of 852-7
cm. The minimum physical length of item 4
should be 852-7 cm. minus 65 (socket 703)
divided by 1:52 giving total of 556:6 cm. This
is much larger than asked for, mainly due to
the allowance for the aerial displacement,
and the excess length must be carefully
stowed, preferably in the radio bay of the
aircraft.

Note . . .

The displacement allowance for the elevation
aerial is positive for the forward displacement
and negative for aft. The electrical length is
the same as the physical length.

14. In the preceding calculations items 1 and 2
were fixed to the required length (para. 12) and
the calculated items 3 and 4 are longer than asked
for, if however items 2 and 3, or 2 and 4 had been
fixed the lengths of the remaining items would
haye been too short and therefore useless.
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Modulator units Type 7087 and Type 7747

I15. The modulator units must be mounted up-
right. They may either rest in the mounting
Type 1034 or be suspended from it; appropriate
clips and spigot holes being provided on the
modulator units for both forms of mounting.
The unit should be installed preferably in the
aircraft radio bay, close to the VHF transmitter-
receivers for ease of cabling. Sufficient clearance
must be left to enable the unit to be withdrawn
from the mounting and for it to move freely on the
shock absorbers. Provision must be made for the
cable run to the front of the unit.

Mounting Type 1034

16. The mounting for the modulator unit is fitted
with cup-type shock absorbers which are secured
to the airframe by bolts, The earthing strap on
the mounting should be connected to the airframe
or the bonding system.

Junction box Type 169 and Type 7372

17. The boxes may be fitted in any convenient
position and attitude; shock absorbers are not
required. Adequate clearance must be allowed for
the connector terminations.

Control units (remote) Type 7117, Type 7746, Type 9959 and
assoclated toggle switches

I18. The remote units are provided for installations

where space on the pilot’s control panel is

restricted. They may be fitted in any attitude

without shock mounting.

19. Two toggle switches, one two-pole and one
single-pole are required for use with the 7117 unit
and one two-pole and two single-pole for use with
each of the 7746 and 9959 units. The switches must
be fitted within easy access of the operator and
must carry identification labels. The labels should
be marked as follows:—

Conltrol Switch Label marking in
unit switch position
Open Closed
7717 Two-way NORMAL  HOMING
Single way AZIMUTH ELEVATION
Two-way NORMAL HOMING
7746 Single way AZIMUTH ELEVATION
Single way* MIN. MAX.
Two-way NORMAL HOMING
9959 Single way TR1' TR2
Single way* MIN. MAX.

* Min-Max switch to have word DEFLECTION
adjacent to switch. »-

Control unit, Type 7086

20. The control units should be installed in such a
position as to give the operator access to the
controls without moving from his station. They
are normally provided- suitably assembled for
bulkhead mounting. They can be adapted for the
standard Air Ministry console system by inter-
changing the fixing brackets. No form of shock
absorber is necessary.

2l. Sufficient clearance must be left for con-
nector entry, the amount being dependent on the
type of connector termination either angle or
straight.

A.P.2898D, Vol. |, Part |, Chap. 2 (A.L.15)

Junction box (aerial) Type 7089

22. This box is used as a radio frequencies and
power supply junction box between the VHF
transmitter-receiver and the modulator unit and
should be positioned as close as possible to those
units. It may be installed in any attitude. Shock
absorbers are provided on brackets fitted to the
box. The earthing strap should be connected to
the airframe or bonding system.

Relay magnetic, Type 1254

23, The relay is used to switch the aerial from the
VHF transmitter-receiver to the modulator unit
or to switch in the elevation aerial and should be
installed in the radio bay or cable run. It does not
require shock mounting and may be fitted in any
attitude. The relay may be mounted on the
junction box (aerial)-Type 7089; hank bushes for
fixing are provided on the top cover.

Indicator

24, The indicator should be fitted in the pilot’s
cockpit and must be shock mounted. It should be
positioned so that ‘the ‘set zero’ adjusting screws
are at 9 o’clock and 12 ¢’clock.

Aerials
Azimuth facility

25, Two whip aerials Type 7052 are required
for the azimuth facility. Details of the aerial
installations are shown in fig. 6. They must be
mounted athwartships (fig. 6) symmetrically space
about the fore and aft centre line on the aircraft.
The rods must be parallel, spaced 12 in. plus or
minus 1 in. apart and should be in a vertical
plane parallel to the fore and aft centre line of the
aircraft. The aerials may be raked back in the
fore and aft plane at an angle not greater than
20 deg. to the vertical.

26. It may be found that the best position for the
aerials in order to fulfil the requirements of the
installation is on the underside of the aircraft
slightly forward of the mid section, so that they are
clearly visible from the ground at all azimuths
when the aircraft is in flight.

27. Other positions on the aircraft, for example on
the top of the fuselage or above or below the wings
may satisfy the requirements. The location should
be clear of blisters and no other aerial either
protruding or suppressed should be within 3 feet
of the aerials in the fore and aft direction.

28. The correct mounting and bonding of the
aerials are of the greatest importance. A whip
aerial installation is a two terminal network, one
terminal is the thread of the aerial rod and the
other the skin of the aircraft in the immediate
vicinity of the hole through which the rod projects.
The braid of the phasing connector should be
electrically connected to the aricraft skin by the
shortest path which should not exceed 24 in. The
point of connection to the skin should be as near as

(AL.15, Nov. 57)
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AERIAL CONNECTOR CONTACT.

BRAIDING CARTHED
BY CABLE CLAMP

MOUNTING TUBK - ALUM ALLOY DY.0.834 x N2IG
S G. (084) SHAPED TO SUIT AIRCRAFT.

AIRCRAFT SKIN

BONDING OF AERIAL CONNECTOR BRAIDING
MUST BE MADE TO THE AIRCRAFT SKIN B8Y THE
SHORTEST POSSIBLE ROUTE THIS IS OBTAINED
VIA THE MOUNTING TUBE AS DETAILED
CONTACT SURFACES BEING CLEAN, AND NOT
ANODISED TO ENSURE QOOD ELECTRICAL

CLAMP SCREWS USED TO SECURE
INSULATOR TO MOUNTING TUBK
USE EXISTING SCREWS.

OF AIRCRAFT

VIEW LOOKING FORWARD

NOTE - SYMMETRY I8 OF THE UTMOST
IMPORTANCE TO THIS INSTALLATION.

GROMMET TYPEO7RESNOIOALIST

OR
GROMMET TYPE 123 REF NWOALI290
CLAMP RING.

Fig. 6. Installation of aerial Type 7052

practicable to the centre of the hole. The termina-
tions to the two aerials should be symmetrical.

29. The length of the aerial projecting inside the
aircraft should be kept as small as possible and
should not exceed 2% in. To meet this require-
ment a special aerial mounting may have to be
engineered.

Elevation facility

30. A third aerial Type 7052 is required for the
elevation facility. It is used in conjunction with
the starboard azimuth aerial. It should be mounted
above or below the azimuth aerials depending on
whether they are in turn mounted below or above
the fuselage or wing. Preferably it should be in
the vertical plane mid-way between the azimuth
aerials but may be offset athwartships so as to lie
in the vertical plane of the starboard aerial.

31. The elevation aerial may be positioned fore
or aft of the azimuth aerials but its longitudinal
displacement from the azimuth aerial should not
exceed 6 feet.

CONSTRUCTION
Modulator units Type 7087 and Type 7747
32. The modulator units only differ in very minor
respects, the Type 7747 being a modified version of
the Type 7087. The description which follows is

applicable to both units. The overall dimensions
of the units are height 64 in. width 6} in., depth
7% in.

33. The components which comprise the modulator
unit are housed in a light alloy case (Chap. 1, fig. 1).
The case is provided with ventilating louvres on
the back and two sides, and has removable top and
bottom covers each secured by Dzus fasteners.
The bottom cover is perforated to admit cooling
air and the top cover is provided with a ventilator
which also serves to house the spare fuses. Access
to the fuses is by removing the complete top cover.

34. The modulator unit when installed in the
mounting Type 1034 (fig. 7) is secured by two
locating spigots at the rear and two knurled nuts at
the front which clamp on two brackets. Additional
spigot holes and brackets are provided so that the
unit may be fitted in an inverted mounting.

35, The modulator unit is constructed as two
separate sub-units which are interconnected with a
miniature eight-pin Jones plug and socket.

36. The larger of the sub-units referred herein
as the LF assembly has not been referenced as a
separate item in the modulator unit Type 7087;
in the modulator unit 'I%pe 7747 it is known as
the multivibrator unit Type 7755, Stores Ref.
10V/675. The smaller unit is the RF unit Type
7088 Stores Ref. 10D/19222,

RESTRICTED



Fig. 7. Mounting Type 1034

87. The Lf, assembly (fig. 8 and 9) is the main
body of the unit and includes the valves and
components of the electronic switch, discriminator,

A.P.2898D, Vol. 1, Part |, Chap. 2
A.L.19, Feb. 60

Li. amplifier and d.c. amplifier. These items are
assembled partly on the main chassis which is spot
welded to the case at approximately one third
of its height and partly on another small chassis.

88. The small chassis is secured by two screws
and lock-nuts to the sides of the case; the rear of
the chassis is fixed by two captive screws to two

"pillars supported on the main chassis. This con-

struction allows the small chassis to pivot on the
side screws for ease of servicing when the two
captive fixing screws are released. The two preset
controls METER GAIN and METER BALANCE are fitted
on the small chassis and are arranged so that they
can be adjusted when the top cover is removed.

39, A narrow panel fitted to the front of the L{.
assembly carries two Mk. 4 sockets and one Mk. 4
plug for interconnection to other items of the
homing equipment. .. This panel is secured to the
assembly by four screws and lock-nuts and it is
not normally detached from it.

40. Three cartridge type fuse holders are fitted in
the lower flanges of the case. Two on the left for
L.t. and h.t. fuses and one on the right for the g.b.
fuse.

41, The r.f. unit shown in fig. 10 consists of a
small chassis fitted to a panel which is secured to

Fig. 8. L.F. assembly top view (covers removed)
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Fig. 9. L.F. assembly underside view (covers removed)
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Fig. 10. R.F. unit
RESTRICTED



L 3dAL
IVIIYLO3I2
YOLVIIANI

1L 3AdAL
(1OW3Y)
LINR
I0Y¥INOD
3 e \

d31diy¥1Ls3y

() Y26 49 41D AO01 19/ 156¥/B1LEIS  TTMRAD

SUOIID2UU0D 123Ul Y O8) 1YV ~ SUOND||DISUI buiwoy pubq-2pim  4H A

oL 3dAL Lo

WOLIINNOD BRISYHZ

g

m WOLO3NNGD “ONISYHd J

o
o)
4

oNILNnOn—1E-0
C L80L 3IdAl
PI®
Q0 "ol —im

wﬁﬂﬂ[/ e

y q

i A3 WON WOM

(1INVd TOHINOD S107id NO)

S3IHOLIMS 319904

LELE]) R

ol

r3

R
a RN

NIW 3.C 9

WY2TVIC My

A

1 by

(011v)2 doyd y1s0d ¥ 194 ‘Q8682IY

7" Josiieea

Joz/ue

521 3dAL JILANOVA AVIR

om\&.zjj

J02/u8

Ve

AVYIH3IV 2YL dHA

%D fog/L8

HOIDINNOD HIVI OL

IN3IVEQY QINYYM 3uY ‘SO 3dAL HOLI3INNOD

031100 NAOKS

JYY NOLIYITVISNE 3JHL 40 SWILI 3AILYNYILTY

NOLLYIIVISNI JHA 1dvdi¥ly OKILSIXI 3HL 4O

JYY4 3¥Y 3INIT MIHL M NAONS 8V HOIHA SHW3ILl

AIVIBAY L dL dHA

o=

I S3ION

2$0L AdAL |idveodilv SIVINIY]
mnw Vis
)
—
xo.Gut:Ou/.vz.m(zm
—1 1 [ =/~ : {08792
2 = o~ ) |
5"m< Ty < \
:-%da: .: = YOLJIINNQD INISYHJ
6804 3IdAL M
NOLLONNF (ML 4HA
e ) =




(5. 33 or1v) D u 1 U_m._-w u m G V16 9D 19D 0001 10T 1Ses BILE9S SI04s _"Eéinl,zwl.n,sﬁﬂ.,ﬂ.

2 by UoII>2UuodJ2W!I BHO8) TH Y NIW /4L0

uonp|ipisul butwoy pupq-a2pim JHA

WOLIINNOD
HOV3I 0L IN3JVFQY A3INYWW 3YY  SON 3dAL HOID3INNOD ¢
031100
19s/4920 NMOHS 3YY NOILYIIVISN 3HL 40 SW3ll 3AILYNYILW 2
C Lﬂ — - NOILY 1IVISNI  JHA L4YHO¥IY ONILSIX3
ML 40 LHYd MY 3NT NIHL NI RAMOLS 3WY MO HA Sn o 3

250¢ 3dAl
14VHOHIV SIvid3Vv

#£01 3dAL Hﬂ\ ( w
ONILNNOW LylL 3dAL e————>

1IN0
HOLYINGOW

o

¥l dHA

Q,Q 0 @90
¢ 3dAL L | J/ ﬂ i&wm
N

IVIIELOIN3
HOLVIIGNI

[0§/u8

| \on\NONQ | — ¥
11874923
2LEL 3dAL [f —
%08 i 4 ]

CEERD NOLLONAS i ferl}? B
TR r 4 = L
",..% --w»-\.‘.“ ™ NG u."i i o

[ {3 ’I \\
m.wumm mm\.u \ 4 .E_e._ zsww.L. @ @ TIYNNY3IL D018 /0871920

\, ] ]

Op 4

/il\«lu&/// _r_w.“L_ #6521 3dAL DILINOVN AVIIH IVIYIAY H1 4HA
SN ——otme 980, 3dAL

LINA TOHLNOD :

©/TY)2 "doyd 1390 | 19N 'TRERZ Y I

T
|

| WYHOVIa ¥V
— -

1



a0/ . _
(ss220°0077) a3loidls3ay e awD oo on vswialess s Cmmeeren ] pen]
€ by uondauuodiul 6408l |4V uonpjbisut bulwoy pubq-apm  JHA | NIW/oLO19 |
’ WYYOVIQ ¥V _
zohuuzzou u:.m«zm
192/48 mw n —{ oguvis . :S uu
{ | ] YOLIINNGD M.:mﬁi L
ant U LR n“ w '
L 3dAL ® O LYLL 3dAL
1vV2IEL93T3 LINA @ @ @ _”EU
HOLVDIaGNI HOLVINAOW 4o v
9807 3aAL . e .
1INt TOYLNOD @ @ @ \ i

2'dl JHA

@H 1z )

or1v)2 9oyd t 14od 1 19A ‘G892 Y

B\.N:_. H//
\lll

"

T O Tee
\N\S w-
[( %‘ fos/L920

\&\_;

N

— — 0§/4920

105/1920

ﬂ“ “ Jogjevza H_”—”_

IMIKON

691 IdAL
NOILONNr x08

foz/ue

£zi
LINA  AVI3Y

000 o

3dAL

HOLJINNGD HIVIE OL

IN3JVFaY GINUVW 3HY TO% 3dAL HOLOINNOD
NOLIVTIVISNE JHA LJVHOMIV ONILSIX3 FHL 20 1uVd
34V 3INIT NIHL NI NAOHS 3¥vV HOtHA SW3ll

z

}~.S310N

680¢
3dAL (VI¥3Y
NOLLONAF X04 (7 "
74 // C—————
\owav:o

oo
9/

o
Q¢

LHL dHA

Yo @m0

jos/192¢

jozfme J

iz



(¥) 656 83 dw> 0001 BS | 9908//497ST 10€Bdd
S 031014153y o ot , .«j
SUOI1D2UU0D123UN GBOBI 1YV —uonpjpisur bulwoy puby-2pim §HA NIW/ L0019 _1

T -
WYYOVIA ¥V
« 3oAl X
T Die. 237 W YOLIINNGD ONSYRS )/J
IIEeIN — —
m’ WOLIINNOD “INISYHS //
o~y
,\irig/ ¥£0) 3dAl
~N
SN ONILNOW (YLL 3IdAL
N | LiNn
g d0OlvINAQON
e G .
9vL({ JaAl
(310N 1Y
L ofug
! LINA V 77N
| JOHAINOD
- .. 250L 3dAl |HivdOuiv SIVIMI
= — BUVT
.ﬂl( v ¢ B - ~
T ) rqﬁ_L
_ J 162/ud
A — N\o{.m
/&
| n3wdng—"7] as/l52q
HOLIINNOD | INISYHY
T 5 A ; — b (/= \cm\a.&o
. - 3 kﬂ L 3 N m m N
H B i
b R I R
o u\y \ciu_ _ == k
) VSRR | X
m ° 91_ _ ! 1 Mo YO12INNOD ONISYHd
N A T oA WOM  HOK —
aAr~ Tt SO0 S 0T NO i 108/1924 680L un;,._.
ol | CECE g a3
o T . ﬁ HHB NOILONNT X089 tul dHA
— Xny Wi any
ZWl LikA 00K 13}
¥$Zl 3dAL DJILINOVYAN AV

o+ — _ .
—— 0~ , T 2\&3)/
- _ 102/H8 m jo2/u8
2 YL 4k ! ﬁ ? e
IVIEIV ZHL dHA IVIHIAV L 31l dHA
e S~ A -

J
~ 1
_ . &
3 o atniatetuudetniete S fog /19 e iviriee S
K 1 _ rl_.ll‘ﬂL L (S -
s N T s
VLQ@@uﬁ@_ ~ i ¥OL2INNGD HIY3 Ol :
T ) v | IN3IVFQY Q3X¥VW 3HY  SON 3dAL HOLIINNOD € !
= i 031100 NAOHS !
- /J[!& ¢ J¥Y NOILYIIVISNI JHL 40 SWILI 3JALLYNWILY 2 |
I NOILYITYISNI JHA 14VHIUIV ONLISIXI 3HL 40 I
1}

/r||& d 1¥Vd JWY INIT NIXOSE N NMOKS WY HDIHM SWILI | S3ILON

S TY 7 Io8D Jiied [ [0 GRESCT ¥



(68693 405 s 950 ooTsssics remeas
(ss Mg or1v)

d310191s3yd

s by UOI352uU02423Ul €6081 1H V - UOHID||DISUI

e b oy

AR T _Sn_,
butwoy pupq-2pm JHA ‘ﬁz\s\\vﬁo_o w
| z<¢u<5 Wiy |

HYO1J3INNOD ONISYHI
L e /
jozfur . { asuvis ) “vou
{ 3dAL ~\
IYOIdL D313

[ 1 HOLIINNGD ONISYHd
HOLYDIQN!

. . L¥iL 3AdAL
1INN
e oo oIvIS  Nod . HOL1VYINAON

o © @E%
Z
el san ® () Q ®

= ~ Igia % —
o — f\l“ﬂ 7 )

fos/292a
[ I

|

N

Tl WA

B2 E

10¢/1920

a

xhy Lwa
2%l dow Wi |

680¢
3dAL (IVI¥3Y

NOULONAF x09 ﬂ

jozine

-

801JINNO) HIYI QL
IN3IYFrOY Q1MUYW MY PN 34AL BOLIINNOD T
NOLLYTIVASNE  JHA  LIVEINIY OMIISIND 3HL 30

19V4 WY INT WL M NAOHS WY HIHA SWIL 1 STLON

YY) 2 oy Yy iiog 't 19A°TERETY



(P} 686 °0D 41D 000U 85/1 ¥H08/L68TST 10V

§ “o, A/
(25 #on 517 @312oiy¥1s3y B E )

SUO8 IO ML N A8 Clreatus

U
€151 SUOID2UUODJ23Ul (2181 1YV uonpjpisul buuoy pupg-apm  JHA NIW/XLO19 i
! WYYOVIa Yiv
L - - == - -
xR T2 ’ HOLIINNOD SHiseis
mwio | { aguvis ) [ 1¥oq u—w
] LI

HOLI3INNOD Mz.m(:m [
Lyl 3dAL
LINN
¥OLvINaON

5 A —
\L _ m Jos/te

f
0z/us /
0z/ne M fozf /
” jog/L920
_ _ Jo2/ue
SNIMOK 1 m fosjL92a

M.ﬁa u&wb
fo s ETCLET)
£ 3dAL wvon ! T LINN
TYOIHLD33 rT.L ) TOWLINOD
HOLY21ANI i

1

o — 691 3dAL
108/4920 ﬁm M e 108/1920 NOILINNT X089
coM
691 3dAL ///
NOILIONNG XOd __wxu _wuw_

D UL L xhy
A 6802 281 .Wox. 1ML
N 3dAL (IVIYY e

NOILDNNT X049
S

n
!

A
|
|
i
|
[ Joz/ue
|
r
_ _
_ !
[ _ €21 3dAL
1 - rl/r i LINN AVI3d
——
L ) oty s S R
== T I
i1 !

YOLJIINNOD HIV3 0L
INJIYEQY OINYYW MV ION 3dAL HOLIINNOD

MY INIT NINONE NMOHS “INY HOIHM SWAU  I-ISALON

(SrTv)2 doyd 1 1i0d Y 19A°G8682I Y



P 656 ¢D 48> 0007 8¢ 9908 6FIST  10fRdd

(25 *oN 517y d3LolyLs3y e
#1614 SUOI22UU0D J2}Ul

41447 40 APLSINIG AR OFwyaivs

‘NIWALOIS
WYYOVIQ ¥Y

ISS181 1YV -uonpjpisu; bulwoy pubq-2pim JHA

¥O1JINNOD \oz_quk
7

~ =7 1
m m% - { agvvis ) 1804 C_
i Y0173NM00 Disvhg
| o 7
{vil 3dAL
|
| D) @O “g
|
_ N
|
!
t
|
|
3
I
J
I
L

T T TS

Q aRHvlS 104 HOLVYINQOW

[ S Y

—
f \m_:w W @H ﬂ
I

jo§/L9z0
\ —7
| 102/119
| —1 1
| 7a =l m N\
| :
| : = =y
“ 10514920 ﬁm Lm0 bl 108/1920
EL LT \|
! aon
| 4 \
24l Wy
! 1§ ]
! g Y L iy
] 680¢ vl GO I
3dAL (1viy3vy
NOWUDNNF X049
2 —

jozjie

\I j02/itg

|\

IN3OVraY 03NYYW 34y SR 3IdAL HOLIINNGD §
NOLLVTIVISN  4HA 14vHIBIY ONIISIXI 3HL 46
Idvé 38Y 3N K3INOWE NI NAGHS 3¥Y HIIHA SW3Ll 1 SFION

T

I

i

BO1J3INNOD HIYI Of _,
i

|

1

f

(517%) 2 Ioy> ‘t 1i0d Y 10A°TRERES Y



A.P.2898D, Vol. I, Part | (AL.11)

Chapter 3
SETTING-UP AND OPERATION
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SETTING-UP

I. The modulator units Type 7087 and Type 7747
should be Set-up on the test bench to the instruc-
tions given in Part 2, Chapter 4 and 5, prior to
installation in the aircraft.

2. The aircraft homing installation should be
checked with a test oscillator Type 7049. Where
two transmitter-receivers are installed the homing
equipment should be checked in both the HOMING 1
and HOMING 2 positions.

Setting-up the test oscillator Type 7049

3. The test oscillator may be set-up in the
workshops using a VHF transmitter-receiver on
the bench, or near to the aircraft using the aircraft
VHF transmitter-receiver, The procedure is as
follows:—

(1) Slacken-off the two Dzus fasteners and remove

the cover.
(2) Insert a crystal unit Type 10X/ — — — or
Type 10XJ/ — — — of 1/18th of the selected

test frequency.

(8) Observing the correct polarity, connect a
testmeter Type F (or similar meter), set to 0 to
2 mA DC range, to the TEST points adjacent
to the tuning dials.

(4) Extend the oscillator aerial.

(5) Set the knob marked CRYSTAL to the selected
test frequency and press the oN/OFF button.
Adjust the dial for maximum meter reading.
(This should be between 0-2 and 0-45mA
dependent on the frequency and activity of
the crystal).

Note . . .

As it ts possible to tune to the incorrect crystal
harmonic it is most important that the dial
calibration is corvectly adhered to.

(6) Using the VHF receiver tuned to the selected
test frequency (i.e. 18 times the test oscillator
crystal frequency) adjust the knob marked
OoUTPUT for maximum modulated signal in the
headphones.

Para.
Homlng in elevation w13
MINIMAX switch ... I5
Dual VHF transmitter-receiver installations we 16
Transmitter-receiver over-riding ... w17
Press-to-mute w18

(7) Lock the dials, replace the dust cover and
tighten up the Dzus fasteners.

Checking azimuth indications

4, There are two methods of using the test
oscillator for checking the azimuth indications in
the homing installations. The first requires an
olgerator for the test oscillator and an observer in
the aircraft. For this the procedure is as follows:—

(1) Set the aircraft VHF receiver to’ the channel
to which the test oscillator has already been
adjusted.

(2) Set the control unit to AZIMUTH and HOMING 1
or HOMING 2 as appropriate.

(8) With the telescopic aerial fully extended the
test oscillator should be positioned between
6 to 8 ft. to the port of the port aerial and to
the starboard of the starboard aerial, in turn.
Note . . .

It is extremely important that the oscillator is
held with the aerial in the vertical position.

(4) The observer in the cockpit should note that
when the test oscillator switch is depressed:—

(@) The lower flag on the indicator electrical
Type 7 disappears.

() The L/R pointer moves to the left when
the oscillator is on the port side of the
aircraft and conversely to the right with
the oscillator on the starboard side.

(¢) The 1,000 c/s modulation note is present in
the headphones.

5. The second, and more favoured method is
that in which the observer in the cockpit holds the
test oscillator at arm’s length on the port and
starboard sides of the aircraft in turn, at the same
time noting the meter pointer deflections and
audio signal in his headphones.

Note . .

If modification No, 3279/1 has been tncorporated in
the modulator wnits the flag will disappear as soon as
the equipment is switched to HOMING.

(A.L.11, June 56)
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6. Incorrect bearing indications may be obtained
if the aircraft is in a hangar or on an aircraft
carrier or near large masses of metal. In view of
this, the first method outlined should be used
only when the aircraft is in a flying attitude and
in an open space.

Checking elevation Indications

7. The elevation indications cannot be checked
satisfactorily on the ground and should be tested
for correct indication in the air by homing onto
an airborne VHF transmitter.

OPERATION

8. All switching of the homing installation is
carried out at a point remote from the modulation
unit with the aid of a control unit. The facilities
available depend on the particular installation and
may include the following:—

(1} Homing in azimuth.

(2) Homing in elevation.

(8) Selection of the appropriate transmitter-
receiver in a dual installation,

(4) Limited control of the meter sensitivity.

Homing In azimuth

9. Set the control unit to AZIMUTH and -HOMING 1
or HOMING 2 as appropriate, check that the azimuth
flag disappears and turn the aircraft to give an
ON COURSE reading on the indicator electrical
Type 7.

10. Ahead and astern indications are indisting-
uishable oN COURSE but can easily be resolved by
turning the aircraft a few degrees, which is sufficient
to produce a needle deflection which, when followed,
turns the aircraft towards the homing transmitter.

Il. When homing on two stations transmitting
on the same frequency, the strongest received
signal takes over control.

12. ““On top” indications are clearly indicated by
a gentle oscillation of the needle from side to side.

Homing in elevation

13. Having set the aircraft to the correct own
COURSE in azimuth the elevation can be checked by
setting the control unit switch to ELEVATION and

noting the position of the horizontal needle. The
elevation reading will not be ambiguous if the
aircraft has already been tuned to the correct on
COURSE position in azimuth.

14, When switching from the AzmiMuTH to the
ELEVATION positions the azimuth flag should
re-appear and the elevation flag should disappear.

MIN/MAX switch

15. Limited control of the meter deflection can be
obtained by setting the meter deflection switch to
the appropriate position.

Duel VHF transmitter-receiver installations

16. In some installations the two VHF trans-
mitter-receivers are switched on simnltaneously to
avoid delay, due to the warm-up period when
switching from one transmitter-receiver to the
other. When control units Type 7085 and 7086 are
used with these installations, the modulator unit
is connected to the appropriate transmitter-
receiver by the operation of the HOMING 1-HOMING
2 switch. If control units Type 7117 and 7746 are
used, however, the modulator unit is normally
connected to No. 2 transmitter-receiver, and if No.
1 is required No. 2 must be switched off. The
modulator unit will then be automatically con-
nected to No. 1 transmitter-receiver.

Transmitter-recelver over-riding

17. When the VHF transmitter is switched on by
the PRESS-TO—TRANSMIT button the homing equip-
ment is rendered inoperative and the indicator
flag will re-appear.

Press-to-mute

I8. If the PRESS-TO-MUTE switch associated with
the VHF transmitter-receiver installation is oper-
ated when the equipment is set to HOMING, no
AGC signal will be applied to the modulator unit
and the flag in the indicator will re-appear indicating
that the homing equipment is inoperative.

Note . . .

If modification No. 3279[1 has been incorporated in
the modulator umit the flag circuit will be emergized
from the HT line and the flag will not re-appear when
the PRESS-TO-MUTE swilch is operated.

RESTRICTED
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Chapter 4

DETAILED CIRCUIT DESCRIPTION
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Modulator units
General ... 5
RF unit

RF stage ... 8

Modulator stage ... w13
LF unit

Electronic switch T ¥

Discriminator ... e 26

LF amplifier e e .. 28

DC amplifier ... .. 30
Heater supplies ... e 3
ARI.18044
General ... e 32
Normal ... .. 34
Homing in azimuth . e 36
Homing In elevatlon e .. 38
Transmitter over-riding conditions w39
Press-to-mute . 40

LIST OF
Fig.

Modulator unit Type 7087—clrcuit |
Modulator unit Type 7747 —clircuit 2
RF stage, equivalent clrcult 3
Modulator stage, simplified circuit 4
Normal muitivibrator circuit 5
improved multivibrator circuit 6
Electronic switch, waveforms 7

INTRODUCTION

I. It isassumed in this chapter that the reader is
familiar with the operatmg prmc1p1e of the homing
equipment described in detail in Chapter 1 of this
publication.

2. A separate circuit description is given of the
modulator unit. Circuit detail of other items of
equipment are dealt with in the functional circuit

Para.
ARI.18048
General ... w4l
Normal ... e 45
Homing in azimuth.. vee e 46
Transmitter over-rldlng condltions e 47
ARI.18049
General ... . 48
Normal ... we 52
Homing in azimuth.,. .. 53
ARI. 18085
General ... . 55
Control units we 56
ARI. 18093
General ... e e e 57
< ARL18142
General ... . 63
ARL.18155
General ... .. 64
ILLUSTRATIONS
Fig.
ARL.18044, functional dlagram ... 8
ARI. 18048, functional diagram ... .. 9
ARI.18049, functional diagram ... w10
ARI. 18085, functional diagram ... ]
ARI.18093, functional diagram ... e 12
<« ARL18142, functional diagram ... . 13
ARL 18155, functional diagram ... e 14 )

descriptions of the installations in which they
occur.

3. Power supplies for the equipment are derived
from the associated VHF transmitter-receivers.

4. Some of the units may have been supplied by
the manufacturers in various stages of modification.
Brief details of the modifications will be included
in the text.

(A.L.15, Nov. 57)
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MODULATOR UNITS
General

5. Modulator unit Type 7087 and modulator unit
Type 7747 only differ in very minor respects, the
Type 7747 being a modified version of the Type
7087. The circuit description which follows is
applicable to both units,

6. A block diagram of the modulator unit is given
in fig. 3 of Chapter 1. Reference should be made
to this as necessary in addition to the figure
numbers quoted in the following paragraphs. The
domplete circuit diagrams of the modulator units
are shown in fig. 1 and 2 (at the end of the chapter).

7. The modulator unit consists of two parts
namely:—

(1} REF unit Type 7086 (Stores Ref. 10D[19222)
which houses the RF and modulator stages.

(2) The main chassis assembly, which houses
the electronic switch, phase discriminator,
LF amplifier and DC amplifier. For the
purpose of this description this assembly
will be called the LF unit. -

The two units are interconnected by an eight-pole
Jones plug PL5 and socket SK1 (fig. 1 and 2).

Note

The LF assembly in the modulator unit Type 7087
has not been given a separate Type and Ref. No. In
the modulator unit Type 7747 this assembly is called
the multivibrator unit Type 7755 Stores Ref. 10V [675.

RF UNIT
RF Stage

8. This stage is wideband covering the frequency
range 100-156 Mc/s. The EMF’s induced into the
two aerials are isolated by means of two grounded-
grid amplifiers V1 and V2, so that any subsequent
interconnection bétween them has no retroactive
effect.

9. The signals are fed from the aerials by coaxial
feeders of 52-ohm characteristic impedance., The
feeders are matched to the cathode impedance of
V1 and V2 by capacitors C31, C32 and the tertiary
windings of RF transformers TR3 and TR4. The
primary and secondary windings of these trans-
formers maintain the associated valve heaters at
the same RF potential as their cathodes.

10. Connected between the anodes of V1 and V2,
from an RF point of view, is a & network con-
sisting of inductor L5 and the input and output
capacitances of the two valves. This can be seen
more clearly in the equivalent circuit shown in
fig. 3. The » network is terminated with resistors
R1 and R2 (anode loads of V1 and V2) which are
equal to the nominal characteristic impedance of
the network (150 ohms at 125 Mc/s).

LS
0000/
[ 4
R1 R2
INPUT AND OUTPUT l
CAPACITANCES OF VI AND v2 "o
Vi Ve

-
v
Fig: 3. RF stage, equivalent circuit

1. Ideally the network should introduce a phase
shift of 90 deg. in the signal output from V2 that
appears at the anode of V1 and vice versa. In
practice, however, the amount of phase shift varies
with the frequency of the incoming signal:—

Frequency Mc|s Phase shift deg.
100 70
113 80
125 90
138 100
156 110

12. Two varjable preset controls are provided
in the RF stage:—

(1) Potentiometer RV1 (fig. 1 and 2) which-
enables V1 and V2 to be balanced.

(2) An ddjustable core in the inductor L5
whiclt allows the & network to be adjusted
to the gorrect setting-up frequency.

Modulator Stage

13. The signal outputs from the RF stage are
applied to the cathode of V3 and V4 via capacitors
C5 and C6. Transformers TR1 and TR2 provide
the necessary RF loads and maintain the heaters
at the same RF potential as their associated
cathodes, The circuit around V3and V4 is arranged
so that they work at full gain with their grids at
negative 5 wolts. Their control grids are connected
to the electronic switch via the feed-through
decoupling capacitors C11 and C12. The switching
voltages are arranged so that when one valve is
conducting the other is cut-off,

14. A simplified circuit of the modulator stage
is shown in fig. 4. Inductors L1, L2 and variable
capacitor C14, together with the anode-grid
capacitances of V3 and V4, form a tuned circuit.
This circuit has a very flat response and, when
tuned to 12F5 Mc/s, will accept signals in the
range 100-156 Mc/s.

15. The combined signal output from V8 and V4
is matched itito a short length of 43-ohm coaxial
feeder by capacitor C15 (fig. 1 and 2). This feeder
is terminated with a socket SK4 which is connected
to plug P14 fitted to the front panel of the RF
unit. The signals are fed into the VHF receiver
;avhe(rle they are selected, amplified and demodu-
ated.

RESTRICTED
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SWITCHING
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(- . 2
el
SVITCe
WAVEFORN

Fig. 4. Modulater stage, simplified circuit

16. The DC voltages at the anodes of V3 and V4
are isolated from each other by C13. RV2 (Mopu-
LATION BALANCE) adjusts these voltages; it
compensates for slight differences in the valve
characteristics.

LF Unit
Electronic Switch

17. The electronic switching requirements are as
follows :—

(1) Extremely square: symmetrical waveform
with the minimum delay between the
positive-going and negative-going pulses.

(2) The fundamental switching frequency to be
high enough to enable the equipment to be
used simultaneously for homing and com-
munication purposes, ie., the switching
fre;;g«}néy will be superimposed on the
normal audio frequencies.

(3) Low impedance output to switch the
modulator and discriminator stages. This
is necessary because the grids of V3 and V4
are decoupled to earth by C11 and C12 and
they will present a low impedance path to
the high ga.rmonics of the switching fre-
quency.

These requirements are fulfilled by the use of an
anode-grid coupled muiltivibrator incorporating
cathode-followers in the coupling. The funda-
mental frequency of the circuit is approximately
4-5 kcfs.

18. To obtain the extremely square waveform at
the frequency required, the circuit must be capable
of generating frequencies at ‘least up to the 10th
harmonic, i.e., up to 45 kc/s. In the case of the
normal multivibrator shown in fig. 5, the higher
harmonics are suppressed by the stray capacitances
and the ““Miller effect” (represented in fig. 5 by
C3 and C4). As a result the waveform becomes

v

EARTN e e - -
vi

(1]

Fig. 5. Normal multivibrator circuit

(AL. 8, June, 55)
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distorted as shown. Further, since the multi-
vibrator is required to switch the modulator and
discriminator stages, the added load imposed
would increase this distortion.

19. The improved circuit shown in fig. 6 eliminates
these drawbacks. Cathode followers V6a and V6b
are connected in series with the coupling capacitors
C21 and C22. The advantages of the cathode
followers are:—

(1) High input resistance
(2) Low input capacitance
{3) Low output resistance

(1) and (2) enable the square waveform to be
obtained and (3) provides the output required.

+NT

resistor R12. The -50V supply is connected when
a switch in the appropriate control is set to
HOMING. Resistor R15 connected across pins
E and G of socket SK3 provides a high resistance
DC path betweéen cathode and grid in the non-
operate position. The frequency of oscillation of
the circuit is controlled by the time constants of
C21-R10 and C22-R9 together with the inter-
electrode and stray capacitances.

21, The anodes of the cathode-followers V6a and
V6b are connected to the +HT supply via the
energizing coil of relay HOA/2. The cathodes of
these valves go to the -50 volt rail via separate
load resistors R13 and R14. When R15 (fig. 1 and
2) is shorted out (By a switch in the control unit),
V6a and V6b conduct and relay HOA/2 is ener-

n_g_L

c23

R4

ri2

R3S

=50V RAIL

Fig. 6. Improved multlvibrator circult

Since this output resistance is small the time-

constants formed by it, the stray capacitances and

the ‘Miller effect” (Ca and Cb) now become

negligible. The waveforms that appear at various
ints of the electronic switch are illustrated in
g. 7.

20. The circuit (fig. 6) is designed to multivibrate
approximately 2V above earth and 15V below
earth. The anodes of V5a and V5b are connected
to earth via load resistors R8 and R11; their
cathodes are taken to the -50V rail (pin E of
socket SK3 fig. 1 and 2) via a common bias

gized. Contacts HOA1 connect the +HT supply
to V1, V2, V3, V4, V8a, V8b, V9a, V10a and V10b.
Contacts HOA2 connect the 28V supply to pin B
of socket SK2.

22. For the correct operation of the modulator
stage, V3 and V4 grids require to be switched
between zero and negative 5V. This is effected by
connecting the diodes V7a and V7b (triodes
strapped as diodes) between the cathode followers
and V3 and V4. The diodes will only conduct when
their cathodes are at a lower potential than their
anodes. The waveforms at the cathodes of V7a

RESTRICTED



A.P.2898D, Yol. |, Port |, Chap. 4 (AL. 8)

vSa GRID
VSa ANODE 0
_________________ 1"
Véa CATHODE ————J —————pm————-—-—-- ——— L
V3 GRID
(v7a ANoODE)
Véa GRID
Véa ANODE
AND
Voa ANODE
VSt GRID
VSb ANOOE o
---------- -17
VOb CATHODE ———— i i o=-= i §- == === o +2
-------- ~-13
UT-0FF
V4 R0 oo -F-=T—TF=C r oy TPy A 0
(v7o ANooE) I, 1 r_----T_-,,
UT-OFF
veb GRID gy e P (o S T
_____ T T,
VOb ANODE =~ T T TTTTTTTTTT oo oo oesm oo s o +NT
AND
V90 ANODE

NOTE:- WAVEFORMS ARE FOR EXPLANATION ONLY - THEY ARE 'lDlAl.lSlD'

AND NOT ORAWN TO SCALE

Fig. 7. Electronic switch, waveforms

and V7b and across the diode loads R19 and R20
are shown in fig, 7.

23. At the same time as the modulator valves are
being switched it is n to switch the dis-
criminator valves V9a and V9b. This is achieved
b{ connecting the switching voltages to the grids
of the two intermediate valves V8a and V8b and
taking the HT supply for V9a and V9b via the

same anode loads as V8a and V8b, i.e.,, R23 and
R24.

24. The waveforms appearing at the grids and
anodes of V8a and Vsll:are shown in fig. 7. The
switching voltages are applied to V8a and V8b via
the limiting resistors R16 and R17. The cathodes
of these valves are taken directly to earth. During
the positive-going pulses grid current flows,

(AL. 8, June, 55)
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limited by R16 and R17, and the anode potentials
drops to approximately -+20V. During the
negative-going pulses V8a and V8D are completely
cut-off.

25. When V8a is conducting the anode sutgpohy to
V9a is reduced to 420V and, since its cathode is
connected to the 424V supply, via bias resistor
R39 and potentiometer RV4, it will be completely
inoperative during the period the paositive-going
pulse is applied to V8a. Similarly V9b is in-
operative when V8a is conducting.

Discriminator

26. The demodulated from the VHF
receiver via the LF amplfier is applied simul-
"taneously to the control grids of V9a and V9b via
stopper resistor R28. e pointer movement of
. the indicator is connected between the two
cathodes. When the aircraft is “on course” there
will be no input signal to V9a and V9b; the
average current taken by the two valves will be
the same and the indicator will read zero. When
the input waveform is in with the switched
HT supply to V9a there will be an increase in
current through V9a and a decrease in current
through V9b, and vice versa when the input wave-
form is in phase with V9b HT supply. ‘Fhe meter
will deflect to the right or left accordingly, the
amount of deflection varying with the amplitude
of the signal applied.

27. Damping of thé indicator movement is
provided by capacitors C29 and C30 in conjunction
with the cathode bias resistors R30, k31 and
potentiometer RV4 (METER BALANCE), This

tentiometer is used to balance the two valves,
Le., zero the indicator, when pin C of plug PL3 is
shorted to earth.

LF Amplifier

28. The output of the VHF receiver is fed into
the modulator unit via pin C of plug PL3. This
output consists of the demodulated signal and the
DC component from the receiver AVC network.
The DC component is isolated from the LF amplifier
V10a by C26. Negative feedback is provided by
omitting the capacitor across the bias resistor R27.
The output from the anode load potentiometer
RV3 (METER GAIN) is fed into the discriminator
valves V9a and V9b.

29. In the modulator unit Type 7747 the cathode-
bias resistor in the LF amplifier is increased in
value. This resistor is shunted by a resistor in the
control unit when the meter sensitivity switch is
set to Max. In this position the gain of the LF
amplifier is the same as the LF amplifier in the
modulator unit Type 7087. By removing the
shunt resistor i.e., setting the switch to miN. the
gain of the amplifier is reduced.

DC Amplifier
30. The VHF receiver output is also fed into a
directly-coupled amplifier V10b. The LF com-
nent is removed by the low-pass filter R22-C25.
1e DC component, which will vary between -+ 70V
under no signal conditions to —15V under full
AVC conditions, is applied to the grid of V10b.
The cathode of this vafve is connected to the 24V
tap on the valve heater chain. The indicator flag
movement is connected to the anode and cathode
of 'V10b via R18 and pins C and D of socket SK3.
The circuit values are arranged so that the flag
will disa] when the voltage applied to the grid
is approximately 2V less than the nominal 24V LT

supply.

Note

Modification No. 32791 which applies to both
Types of modslator unit modifies the flag indicator
osrcwst. The grid of V105 is connected to earth and
since the cathode is at +24V the valve is biased
beyond oud-off. As soom as the HT supply is
switched on the will operate, s.e., it is not
dopendent on the incoming signal.

Heater Supplies

3l. Connections to the valve heaters are shown in
fig. 1 and 2. Supplies to the valves in the RF unit
are via feed-through decoupling capacitors. The
heater circuit is completed only when the LF and
RF units are interconnected.

ARL. 10044

General

32. This installation is used in certain R.A.F.
aircraft which are fitted with twin 10-channel
VHF transmitters. It provides indications both
in azimuth and elevation.

33, A functional block interconnection diagram of
ARIL.18044 is given in fig. 8. The facilities pro-
vided, selected by the remote switches are as
follows:—

(1) Normal—the two VHF transmitter-re-
ceivers are used for their normal communi-
cation functions.

(2) Homing in azimuth, using the appropriate
VHF transmitter-receiver.

(3) Homing in elevation using the appropriate
VHF transmitter-receiver.

Normal

34, With the remote control switch set to NOKMAL
and No. 1 VHF transmitter-receiver switched oN
circuit conditions are as follows:—

(1) Relay TRC/4 in the junction box (aerial)
Type 7089 is de-energized. The power
supplies and the LF signal output from
No. 1 transmitter-receiver are connected to
the modulator unit via relay contacts
TRC1; TRC2; TRC3 and TRCA4.
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(2) Relay HOA/2 in the modulator units is
de-energized. Contacts HOA2 disconnect
the 24V supply to relays HOB/1 and HOC/1.

(3) The. communication aerials are connected
via relay contacts HOB1 and HOCI to the
transmitter-receivers.

85. When No. 2 transmitter-receiver is switched
oN relay TRC/4 is energized; the power supplies
and the LF signal output from No. 2 transmitter-
receiver are connected to the modulator unit.
Conditions detailed in sub-para. 31(2) and (3)
apply.

Note . . .

In some aircraft the VHEF transmitter-receivers are
switched on simultaneously to avoid delay due to the
warm-up period when switching from one transmitter-
receiver to the other. In these installations relay
TRC|4 will be energized and the modulator unit will
be conmected to No. 2 transmitter-receiver.

Homing in azimuth
86. With the remote switches set to HOMING and
AZIMUTH and with No. 1 transmitter-receiver

switched ON the following circuit changes are
made:—

(1) The —50V supply is connected to the
cathode-followers in the modulator unit and
relay HOA/2 is energized. Contacts HOA1
connect the +HT supply to the other
stages in the modulator unit; contacts
HOA2 connect the 24V supply to relays
HOB/1 and HOC/1 in the junction box
(aerial) Type 7089.

(2) Relay HO/2 in the control unit, is de-
energized. Contacts HO1 complete the
24V supply to relay HOB/1, contacts HOB1
connect the VHF output from the modu-
lator unit (PL4) to No. 1 transmitter-
receiver. Contacts HOZ2 are not used.

(3) Relay ELV/4, in the control unit, is
de-energized. The vertical pointer and the
associated flag in the indicator electrical
Type 7 are connected to the modulator unit
by contacts ELV3 and ELV4.

(4) The aerial changeover relay Type 1254 is
de-energized and the port aerial is connected
to the modulator unit.

87. When No. 2 transmitter-receiver is switched
ON, the circuit changes are as follows:—

(1) Relay TRC/4 is energized; the power
supplies and the LF signal output from
No. 2 transmitter-receiver are connected to
the modulator unit.

(2) Relay HOA/2 is energized and relay HOC/1
is operated via contact HO1l. Contacts
HOC1 connect the VHF output from the
modulator unit to No. 2 transmitter-
receiver.

FS. 4
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Note . . .

In installations where the two transmitier-receivers
are switched on simultancously the modulator wnit
will be commected to No. 2 transmitter-receiver. If
No. 1 transmitter-receiver is required No. 2 must be
switched off. The modulator uwit will then be
commected auwtomatically to No. 1 transmitier-
recetver.

Homing in elevation

88. The circuit for this facility is similar to that
for homing in azimuth described in para. 36 and
37 with the exception of sub-para. 33 (3) and (4).
The circuit differences are:—

(1) Relay ELV/4 is energized. The horizontal
pointer and the associated flag in the
indicator electrical Type 7 are connected
to the modulator unit by contacts ELV3
and ELV4,

(2) The aerial changeover relay Type 1254 is
energized via contact ELV1 and the
elevation aerial is connected to the modu-
lator unit.

Transmitter over-riding conditions
89. When either of the transmitters is switched

on by the press-to-transmit button the following
circuit changes are made:—

(1) The +HT supply to the modulator unit is
disconnected.

(2) Relay HOA/2 in the modulator unit is
de-energized. Contact HOA2 disconnects
the 424V supply to relays HOB/1 and
HOV/1.

(8) Contacts HOB1 and HOC1 re-connect the
communication aerials to the transmitter-
receiver.

Press-to-mute

40. If the press-to-mute switch associated with
the VHF transmitter-receiver is operated when the
equipment is set to HOMING, no AGC signal will be
applied to the modulator unit. The flag in the
indicator will re-appear, indicating that the
equipment is inoperative.

ARI.18048
General

41. This installation is used in certain R.A.F. and
Naval aircraft which are fitted with a single
10-channel VHF transmitter-receiver.

43. A functional block interconnection diagram of
ARI.18048 is given in fig. 9. The facilities provided,
selected by control unit Type 7086, are as follows:—

(1) Normal—the transmitter-receiver is used
for its normal communication function.
(2) Homing in azimuth.

In addition limited control of the meter sensitivity
is provided by a toggle switch which can be set to
MAX and MIN positions (para. 29).

(4.L 18, Aug. 58)
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Note . . .

The control unit Type 7086 must incorporaie
modification No. 3179|1 before 1t can be used with
this installation. This modification provides for the
additional switch SWB and associated resisior R2
required to control the meter semsitivity.

43. Control unit Type 7086 is also used in
ARI.18049 and facilities are provided for two
transmitter-receivers. When used with ARI.18048
the homing facility is operative when the control
unit is set either to HOMING 1 or HOMING 2.

44, The press-to-mute conditions are the same as
for ARI.18044 in para. 40.

Normal

45. With the control unit set to NORMAL and the
transmitter-receiver switched o, circuit conditions
are as follows:—

(1) Power supplies and the LF signal ouput
from the transmitter-receiver are connected
to the modulator unit. ~

(2) Relay HOA/2 in the modulator unit, is
de-energized and contacts HOA2 disconnect
the +24V supply to the aerial changeover
relay Type 1254.

(8) The VHF communication aerial is connected
directly to the transmitter-receiver.

Homing in azimuth
48. With the contrel unit set to HOMING 1 or
HOMING 2 and with the transmitter-receiver

switched oN, the following circuit changes are
made:—

(1) The 50V supply is connected to the
cathode-followers in the modulator unit
and relay HOA/2 is energized. Contacts
HOA1 connect the +HT supply to the
other stages in the modulator unit; contacts
HOAZ2 connect the +24V supply to the
aerial change-over relay.

(2) The VHF output from the modulator unit
(PL4) is connected to the transmitter-
receiver.

Transmitter over-riding conditions

47. When the transmitter is switched on by the
press-to-transmit button the following -circuit
changes are made:—

(1) The +HT supply to the modulator unit is
disconnected.

(2) Relay HOA/2 is de-energized. Contacts
HOAZ2 disconnect the 424V supply to the
aerial changeover relay and the communi-
cation aerial is reconnected to the trans-
mitter-receiver.

ARI1.18049
General

48. This installation is used in certain Naval
aircraft which are fitted with twin 10-channel
VHEF airborne relay equipment (ARI.5491).

49. A functional block interconnection diagram
of ARI.18049 is given in fig. 10. The facilities
provided, selected by control unit Type 7086, are
as follows:—

(1) Normal—the airborne relay equipment
functions normally.

(2) Homing in azimuth, using either No. 1 or
No. 2 transmitter-receiver.

In addition limited control of the meter sensitivity
is provided by a toggle switch which can be set to
MAX and MIN positions (para. 29).

Note . . .

(1) The control unit Tyge 7086 must incorporate
modification No. 3179(1 before it can be used with
this tnstallation. This modification provides for the
additional switch SWB and associated resistor RZ
required to control the meter sensitivity.

Q) Modification No. 4021/2 to the comtrol umit
Type 7086 has been wntroduced to enable the homing
aerials to be automatically retracted when the control
untt switch is <et to NORMAL. The spare contact on
switch SWA(b) is connected to pin L of PL1. The
modification is applicable to RN only.

50. The homing facility can only be used when
the control unit Type 383 in ARI.5491 is set to
RT1, RT2 or DUAL with the control unit Type 7086
set to HOMING 1 or HOMING 2 as appropriate.

Bl. The transmitter over-riding and the press-to-
mute conditions are the same as for ARI.18044
described in para. 39 and 40.

Normal

52, With control unit Type 7086 set to NORMAL
and control unit Type 383 set to RT1, RT2, DUAL or
REL, the circuit conditions are as follows:—

(1) Relay TRC/4 is energized. The power
supplies and the LF signal output from No.
2 transmitter-receiver are applied to the
modulator unit via relay contacts TRCI,
TRC2, TRC3 and TRC4.

(2) Relay HOA/2 is de-emergized, contacts
HOA2 disconnect the +24V supply to
relay HOB/1 and HOC/1.

(38) The communication aerials are connected
via contacts HOB1 and HOCI1 to the trans-
mitter-receivers.

Note . . .

The homing equipment is on stand-by when
control unit Type 383 is set to REL but the
homing facility cannot be used in this position.

RESTRICTED



Homing in azimuth

53. With control unit Type 7086 set to HOMING 1

and with control unit Type 383 set to RT1 or DUAL,

the following circuit changes are made:—

(1) The +24V supply to relay TRC/4 is dis-

connected and the relay is de-energized.
The power supplies and LF signal output
from No. 1 transmitter-receiver are applied
to the modulator unit.

(2) The —50V supply is connected to the
cathode-followers in the modulator unit via
switch SWAc and relay HOA/2 is energized.
Contacts HOA1 connect the 4+ HT supply
to the other stages of the modulator unit;
contacts HOA2 connect the 424V supply
to relay HOB/1 and HOC/1.

(8) The 424V supply to relay HOB/1 is
completed by switch SWAb. Contacts
HOB/1 connect the VHF output from the
modulator unit to No. 1 transmitter-
receiver.

B54. With control unit Type 7086 set to HOMING 2,
and with control unit Type set 383 to rT2 the
following circuit changes are made:—
(1) Relay TRC/4 is energized; the power
supplies and the LF signal output from
No. 2 transmitter-receiver are connected to
the modulator unit.

(20 Relay HOA/2 in the modulator unit is
energized. The 424V supply is connected
to relay HOC/1 via contacts HOAl and
switch SWAC.

(3) Contacts HOC1 connect the VHF output
from the modulator unit to No. 2 trans-
mitter-receiver.

ARI.18085
General

8§56. This installation is similar to ARI.18044
except that it provides for limited control of the
meter sensitivity. A functional block inter-
connection diagram is given in fig. 11. The circuit
description of ARI.18044 para. 33 to 39 is applic-
able to this installation.

Note . . .

To enable the warm-up facilsty to be used with No. 2
transmitter-receiver, modification No. 4240/2 fo
Junction box Type 7089 has been introduced. The
wiring to relay TRC|4 is re-routed and brought out
to an additional terminal block which is conmected
to the selector switch in the VHE control unit. When
this modification is incorporated it is not necessary
to switch off No. 24ransmatter when No. 1 is required
(para. 37).

Control units

56. Control unit (remote) Type 7746 is a modified
version of control unit (remote) Type 7117. The
modification provides for resistor R1 and minor
wiring changes so that the pilot can have control
of the meter sensitivity.

F.S./5
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ARI. 18093
General

57. ARI.18093 is used in conjunction with a twin
10-channel VHF installation. A functional block
interconnection diagram is given in fig. 12.

§8. The facilities provided, selected by control
unit Type 7086 are as follows:—

(1) Normal—the two VHF transmitter-receivers
are used for their normal communication
functions.

(2) Homing in azimuth using the appropriate
transmitter-receiver.

In addition limited control of the meter sensitivity
is provided by a toggle switch which can be set to
MIN and MAX positions.

B9. The transmitter over-riding and the press-to-
mute conditions are the same as for ARI.18044
described in para. 39 and 40.

Normal

60. With control unit set to NORMAL, circuit
conditions are as follows:—

(1) Relay TRC/4 in the junction box (aerial) Type
7089 is energized. The power supplies and the
LF signal output from No. 2 transmitter-
receiver are applied to the modulator unit via
the relay contacts TRC1, TRC2, TRC3 and
TRCA4.

(2) Relay HOA/2 in the modulator unit is de-
energized, contacts HOAZ2 disconnect the 4-24V
supply to relays HOB/1 and HOC/1.

(8) The communication aerials are connected via
relay contacts HOB1 and HOCI1 to the trans-
mitter receivers,

Homing in azimuth
61. With control unit Type 7086 set to HOMING 1
the following circuit changes are made:—

(1) Relay TRC/4 is de-energized; the power
supplies and the LF signal output from No. 1
transmitter-receiver are connected to the mod-
ulator unit.

(2) The —50V supply is connected to the cathode
of the cathode followers in the modulator unit
via switch SWAc in the control unit and relay
HOA/2 is energized. Contacts HOA1 connect
the 4+ HT supply to the other stages in the
modulator unit; contacts HOA2 connect the
+24V supply to relays HOB/1 and HOC/1 in
the junction box (aerial) Type 7089.

(8) The +24V to relay HOB/1, is completed by
switch SWAD in the control unit. Contacts
HOB1 connect the VHF output from the
modulator (PL4) to No, 1 transmitter-receiver.

62. With control set to HOMING 2, the following
circuit changes are made:—

(4.L.18, Aug. 58)
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(1) Relay TRC/4 is energized; the power supplies
and the LF signal output from No. 2 trans-
mitter-receiver are connected to the modulator
unit.

(2) Relay HOA/2 in the modulator unit is
energized. The +24V supply is connected to
relay HOC/1 via contacts HOA1 and switch
SWAc.

(8) Contacts HOC1 connect the VHF output from

the modulator unit to No. 2 transmitter-
receiver.

ARI.18142
General
68. ARI.18142 is used in conjunction with twin
10-channel VHF airborne relay equipment. A
functional block interconnection diagram is given

in fig. 13. This installation is used in aircraft where
space on the pilot’s control panel is restricted and
the control unit Type 7086 (ARI.18093) cannot be
used. Control unit (remote) Type 9959, in con-
junction with toggle switches on the pilot’s control
panel, provides the same function as the control
unit Type 7086. The circuit description of ARI.
18093 (para. 57 to 62), relating the function of the
control unit Type 7086 to those of the toggle
switches, can be applied to this installation.

ARI.181566
General

64. A functional block interconnection diagram of
ARI.18155 is given in fig. 14. This installation
is similar to ARI.18093 except that an indicator
electrical Type 7 is not supplied; it uses instead the
indicator in ARI.18157.
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GENERAL SERVICING INFORMATION
LIST OF CONTENTS
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LIST OF ILLUSTRATIONS

Fig.
Dismantling junction box (aerial) Type 7089 ... H

DISMANTLING AND RE-ASSEMBLY
Introduction
I. Before attempting to dis-
mantle any unit, reference should
be made to the description and
illustrations in Part 1, Chap. 2.

Modulator units Type 7087 and

« Type T747 )

2. The modulator units differ
only in very minor respects,
« the Type 7747 being amodified »
version of the Type 7087. The
dismantling instructions which
follow are applicable to both units.

To remove the RF unit Type 7088

3.

(1) Slacken off the Dzus fasteners
on the modulator unit and
remove the top and bottom
covers,.

{2) Disconnect the 8-pole Jones
plug,

{3) Disengage the red-painted
spring-loaded captive screw
Iocated in front of the 8-pole
Jones socket. Ensure that
this screw is completely dis-
engaged from the r.f, chassis.

(4) Disengage the four, red-

REMOVE SCREWS
MARKED X

painted, mushroom-head
screws adjacent to the fuse-
holders. Fig. |. Dismantling junction box (aerial) Type 7089

F.S.1 RESTRICTED



(6) Carefully withdraw the r.f. unit ensuring that
the small cable-form is not caught up on the
Lf. unit chassis.

4. The components in the underside of the r.f.
unit are protected by a perforated cover plate
which can be removed after disengaging the four
captive screws.

Junction box (aerial) Type 7089

5. For ease of servicing, the junction box has been
designed so that it can be dismantled in two parts;
the parts being interconnected by a cable-form.

The procedure is as follows:—

(1) Disengage the red-painted captive screws and
remove the top cover.

(2) Remove the ten 4 B.A. cheese-head screws
identified in fig. 1.

(3) Remove the two cheese-head screws adjacent
to the flexible mounting on the underside of
the box.

(4) Gently disengage the two-parts of the box.

All components are now accessible for repair or
replacement as required.

Control units

6. The components in the control units are
readily accessible when the covers are removed.

Re-assembling

7. The re-assembly of the units is the reverse of
the routine outlined for dismantling. When re-
placing the RF unit Type 7088, ensure that the
cableform on the top-side of the unit is not trapped
between the fixing flange and the Lf. unit chassis.

MINOR SERVICING
Renewing valves .
8. The valves on the r.f. unit can be renewed
after the unit has been removed from the L{. unit.
Matched pairs of valves should be used in positions
V1, V2 and V3, V4.

9. To renew the valves in the 1.f. unit proceed as

follows:—

(1) Remove the top cover from the modulator
unit,

(2) Disengage the two red-painted captive screws
located on either side of the METER BALANCE
control.

(8) The small sub-chassis, on which the preset
controls are mounted, is now free to pivot on
the side fixing bolts and can be moved out of
the way to provide access to the valves.

Coaxial plugs

10. To repair or renew the coaxial plugs on the

front panel of the r.f. unit, the following procedure

should be adopted:—

(1) Disconnect the flying lead from the back of
the AE out plug.

(2) Unsolder capacitors C31 and C32 and disengage
them from the pins of PL1 and PL2.

(8) Remove the cheese-head screws adjacent to
the PORT and STBD aerial plugs.

(4) Withdraw the front panel complete with co-
axial plugs.

Defective relay H02/2
Il. To renew defective relay HO2/2:—

(1) Remove the.top and bottom covers of the
modulator unit.

(2) Remove the RF unit Type 7088.

Remove the three cheese-head screws on the
left-hand side of the modulator unit.

Unsolder the leads to the relay tag-board.

(5) Remove the two screws securing the fixing
bracket to the main chassis.

(6) The relay complete with tagboard and fixing

bracket can now be removed.

— =
ro=®

12. The relay tagboard connections are as
follows:—

Pin  Colowr
a Red

Destination

H.T. fuse and relay HOA
pin 3
b  Black Capacitor C23
2{} Black  Plug PL3 pin B and Earth
2
3

Orange Socket SK1 pole 5
Red Capacitor C20 and relay

HOA pin a
22  Brown Socket 2 pole B
23 Brown L.T. fuse and resistor RV4

centre pin

Defective relay TRC/4

I13. Dismantle the junction box (aerial) Type
7089 using the procedure detailed in para. 5.
Details of the wiring to the tag panel are as
follows:—

Destination

Plug 7 Pin E and relay
TRC/4 pin 26
b Yellow Plug 8 pin D
1 Green Plug 6 pin 1
2 Green Socket 1 pole 6
3 Green
4
5
6

Pin  Colour
a Black

Plug 7 pin L
Red Plug 6 pin J
Red Socket 1 pole A
Red Plug 7 pin ]
21 White Plug 6 pin G
22 White Socket 1 pole D
23 White Plug 7 pin G
24 Brown Plug 6 pin E
25 Brown Sacket 1 pole E
26  Black Relay TRC/4 pin a

Relay tag board

14. The tagboards for relays HO2/2 and TRC/4
are tagboards Z.560011 which have been specially
modified for this equipment. The modified boards
are not available from stores.

I5. The procedure for replacing the tagboards is
as follows:—

(1) Dismantle the relays in the modulator unit or
junction box (aerial) as detailed in para. 12
and 13.

Unsolder the leads to the relay tagboard.
Remove the tagboard. Retain the special
fixing screws and washers.

Obtain a tagboard Z.560011 and enlarge the

existing fixing holes to } in. diameter.

8

—
~

—_
N
=
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A.P.2898D, Vol. 1, Part 2, Chap. 1 (A4.L.18)

Fuses
(5) Cut back the spills on the tagboard to § in. 16. Ensure that the spare and active fuses are
(6) Fit modified tagboard to relay bracket and serviceable and of the correct rating. Details of
secure with special screws and washers. the fuses are as follows:—
Nomenclature Stores Ref. Rating Colour code
LT Fuse Type 173 10H/19881 2:5A Yellow and Purple
<« HT and GB Fuse links 5920-99-059-0136 250mA Brown >
F.S./2 (A.L.18, Aug. 58)

RESTRICTED
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Chapter 2
\
(Completely revised)
TEST SET TYPE 7144
AND
TEST SET TYPE 7748
LIST OF CONTENTS
Para. Para.
Introduction 1 Circuit description
General descrinti Introduction . . .. .. o021
ener' escription Testing LF assembly of modulator unit Type
Function .. 5 7087 ce e e e 22
Connectors 16 Testing complete modulator unit .. .. 29
Constructional details 17 Testing indicator electrical Type 1 .. .. 33
LIST OF TABLES
Table
List of connectors . . . R |
LIST OF APPENDICES
App.
Test set Type 7748 o1
LIST OF ILLUSTRATIONS
Fig.

Test set Type 7144—front view |
Test set Type 7144—rear view .. .. o2
Test set Type T144—circuit 3

INTRODUCTION

1. Test set Type 7144 (Ref. No. 10S/16468) is
provided for testing and aligning modulator unit
Type 7087. In addition, facilities are provided for
checking the operation of the indicator electrical
Type 7. Views of the test set are shown in fig, 1
and 2. The test set Type 7748 is a modified version
of test set Type 7144 and it is provided for testing
modulator unit Type 7747. Details of the modifica-
tions are given in Appendix 1.

2. All the necessary connecters to make the
required tests are provided with the test set,
suitable provision being made for their stowage
when not in use.

3. Power supplies for both the test set and the
modulator unit are derived from the associated
VHEF transmitter-receiver.

4. The operation of the test set is described in
Part 2, Chap. 4.

GENERAL DESCRIPTION
Function
5. The test is designed to check the correct
operation of:—

(1) The LF assembly of modulator unit Type
7087.

(2) The complete modulator unit.

(3) Functional tests of indicator electrical
Type 7.

6. Three monitoring sockets are provided to
enable the switching waveforms to be examined
with an oscilloscope. These are the two output
waveforms from the multi-vibrator SWITCHING
WAVEFORM 1 (SK2) (fig. 1), SWITCHING WAVEFORM 2
(SK 1) and the input waveform to the LF amplifier
stage INPUT WAVEFORM (SK 3).

7. A three-position switch SELECT INPUT (SWA)
provides the following alternative inputs to the LF
amplifier stage:—

Position 1 EARTH—LF amplifier earthed (used to
check the METER BALANCE control in
the LF assembly of the modulator unit).

Position 2 LocaL—internal input from the modu-
lator unit multivibrator (used to check
the GAIN control in the LF assembly of
the modulator unit).

Position 3 TR—output from the VHF receiver
(used to check the MODULATION BAL-
ANCE and the RF BALANCE controls in
the RF, unit).

RESTRICTED



NEON
RV2 RV1 SWA INDICATOR h\1 JKi LP1

N

\ sw‘c
x @ @ TEST SET |TYPE 7144 g;

Swg RV3

/
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\
RF DIFFERENTIAL \\PLS
PHASE CHANGER

CONNECTOR
SET—

FRONT
COVER

L-RETAINING

O COVER
O

Fig. 1. Test set Type 7144—front view

RESTRICTED



F.S./2

RF DIFFERENTIAL
PHASE CH\ANGER

A.P.2898D, Vol. 1, Part 2, Chap. 2
A.L23, May 64

©)

XL
~

PLS

V2]

RF
OSCILLATOR

RF UNIT UNDERSIDE

CRYSTALS

T g
o

L FOR USE

IN TEST

_ VHF TR
o o

CRYSTAL HOLDER
BRACKET

REMOVED FROM
SUPPORT TO SHOW
OMPONENT LOCATION

P0EO®®
@PE@®

Fig. 2. Test set Type 7144—rear view

Additional contacts are provided on this switch to
test the indicator electrical Type 7. The switch
functions applicable to the indicator tests are
marked in red.

8. The LocaL INPUT control (RV1) is used to vary
the signal applied to the LF amplifier when the
SELECT INPUT switch (SWA) is set to LOCAL.

9. A crystal controlled harmonic generator using
a crystal unit Type 10XJ/5670 is incorporated in
the test set to provide an RF signal at all the har-
monics within the band 100-156 Mc/s. The HT
supply to the generator is via the XTAL osC HT
ON/oFF switch (SWB).

10. The output from the harmonic generator is
fed into a RF differential phase changer. This
control introduces a phase difference in the signal
output applied to the RF SIGNAL output plugs PORT
(PL5) and stBD (PL6) as follows:—

Fully counter clockwise—Target azimuth 30
deg. port.

Centre position—Target on course.

Fully clockwise—Target azimuth 30 deg. star-
board.

11. Bearing indications are displayed on a centre-
zero microammeter 250-0-250 wA instead of the
pointer movements of an indicator electrical Type 7
used in the ARI’s. The operation of the AVC of
the associated VHF receiver is indicated by a small
neon lamp (V1).

12. The sensitivity of the meter circuit can be
adjusted by the METER SENSITIVITY control (RV3),
With the control fully counter-clockwise full-scale
deflection is obtained from a signal at 102.06 Mc/s
(18th harmonic of harmonic generator) 30 deg. to
port or starboard. With the control fully clockwise
full scale deflection is obtained from a signal at
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TABLE 1

List of connectors

Type of Functions (denoted by
Item Type No. Stores Ref, No. off Length Cable sleeve marking)
ft. in.
1 B8/20A/23 10HA /14845 4 6 Sexto vinmet small Test set AE RELAY to
2.5 Mod unit AE RELAY
2 B8/20A/24 10HA /14846 4 6 Sexto vinmet small Test set TR to Mod unit
2.5 TR
3 B12/20A/22 10HA/14843 4 0 Twelvevinmet small Test set CONT to Mod
2.5 unit CONT
4 B12/20A/21 10HA/14842 6 0 Twelvevinmet small Test set AUX to AUX
2.5 TR AUX
5 B12/20A/23 10HA /14844 20 Twelvevinmet small Test set TEST IND to
2.5 INDICATOR
6 10062 10HA /14068 3 6 Dupren 4 Test set HT CURRENT
to testmeter
7 10186 10HA/14847 1 6 Twelvevinmet small Test set LF UNIT to
2.5 Mod unit
8 D267/30A/1 10HA/14052 6 3 Uniradio 67 Test set RF SIGNALS
to Mod unit
9 D267/32C/2 10HA/14848 6 0 Uniradio 67 Mod unit AE OUT to
VHF TR AE
10 D267/21B/1 10HA/14850 0 6 Uniradio 67 Sig. gen to adaptor

153.09 Mc/s (27th harmonic) 30 deg. to port or
starboard.

13. The NORMAL/HOMING switch (SWC) and the
indicator lamp (LP1) are used to check the opera-
tion of the relay in the modulator unit.

14. The HT current break-jack (JK1) is provided
in order to measure the total HT current drawn
by the modulator unit.

15. The TEST IND socket (SKS5) is used in conjunc-
tion with the three-position switch TEST INDICATOR
to check the pomter and flag movement of the
indicator electrical Type 7.

Connectors

16. A list of connectors supplied with the test set
is shown in Table 1. The eléctrical length of the
RF connectors, item 8, is 290 mm. plus or minus
3 mm. (the physical length is approximately two-
thirds this figure). This length is carefully measured
by the manufacturers. If one of these connectors
s damaged in any way, it should be replaced with
a new one from Stores.

Constructional details

17. The general layout of the test set may be seen
in fig. 1 and 2. It is designed for mounting in a
standard 19 in. rack. The %ront view (fig. 1) shows
the controls on the front panel. A deep metal front
cover provides accommodation for the connectors
which are secured in position during transit by the
retaining cover. The front cover is secured to the
test set with four captive screws.

18. The rear view ( fig. 2) shows the disposition of
the components. The majority of the components

are mounted on the back of the front panel. A
small chassis houses the RF harmonic generator,
the components on the underside of this chassis
are screened and protected by a small plate.

19. The RF differential phase changer is a special
assembly which has been developed for the test set.
It consists of a 270 deg. segment of silver-plated
brass strip supported on a rigid base plate by means
of two insulating pillars and the pins of the two
RF plugs PL5 and PL6. The spacing between the
strip and the base plate is arranged so that the
characteristic impedance of the assembly is
50 ohms. The output of the harmonic generator is
applied to an insulating moving arm in contact
with the strip.

20. Crystal holders, fitted to a small panel
secured to two cross members at the rear of the
test set, are provided for stowage of the five crystals
required for use with the test VHF transmitter-
receiver. The crystals, which are supplied with the
test set, are:—

Frequency in kcfs Stores Ref.
5130 10X1J/5130
5760 10XJ/5760
6390 10XJ/6390
7020 10X3/7020
7650 10XJ/7650

CIRCUIT DESCRIPTION

Introduction

21. The complete circuit of the test set is shown
in fig. 3. The circuit is described under three main
headings each assuming that the test set is con-
nected up as it would be in use.
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Testing LF assembly of modulator unit Type 7087
22. Plugs PLI, PL3, PL4 and socket SK4 are
connected to the modulator unit under test with
the appropriate connectors. Plug PL2 is connected
to the v.h.f. transmitter-receiver.

23. The power supplies from the v.h.f. transmitter-
receiver are connected via plug PL2 and socket
SK4 to the modulator unit. The h.t. current drawn
by the modulator unit can be measured with a
meter (test set Type F) connected into the break
jack JK1.

24, To enable the L.f. section to be tested without
the r.f. unit, the heater supply is completed via
pins 7 and 8 of plug PL1 and a load resistor RI,
equivalent to the r.f. unit heater load.

25. The output from the electronic switch is
applied via pins 1 and 2 of plug PL1 to the poten-
tiometer chain R2, RV1 (LocAL INPUT), RV2 (BAL)
and R3. The test sockets SK1 and SK2 enable the
switching waveforms to be monitored with an
oscilloscope.

26. When switch SWA is set to LOCAL the output
waveform from the traveller of RV1 is applied via
pole C of socket SK4 to the 1.f. amplifier in the
modulator unit. This waveform can be monitored
at SK3.

27. The meter output from the modulator unit is
applied via pins A and B of plug PL3 and the
variable resistor RV3 (METER SENSITIVITY) to the
microammeter M1. The neon indicator V1 (FLAG)
is connected via pins C and D of plug PL3 to the
modulator unit to check the operation of the flag
circuit.

28. If, when switch SWC is set to HOMING, the
relay in the modulator unit operates, the 24V
supply is connected via a relay contact, pin B of
plug PL4, and limiting resistor R11 to the indicator
lamp LP1. The other side of LP1 is connected via
pin A of plug PL4 through the modulatorunit back
to pin F of plug PL3 and switch SWC to earth,

A.P.2898D, Vol. 1, Part 2, Chap. 2
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Testing complete modulator unit

29. Plug PL1 is disconnected from the Llf.
assembly and the test set. The modulator unit is
reassembled and the coaxial plugs PL5 (PORT)
and PL6 (STBD) on the test set are connected to
the modulator unit with the special r.f. connectors
provided.

30. The harmonic generator required for these
tests cansists of a crystal-controlled valve oscillator
the anode circuit of the valve being approximately
tuned to the centre of the v.h.f. band (125 Mc/s).
The control grid, screen grid and cathode of valve
V2 function as a triode oscillator; inductance L1
together with stray capacities form the tuned anode
load. The output from the anode of V2 is connected
via capacitor C6 to the moving arm of the differen-
tial phase changer.

31. The phase of the signal applied to the coaxial
plugs PLS5 (poRT) and PL6 ($TBD) can be adjusted
relative to each other by varying the position of
the phase changer control.

32. When switch SWA is set to tr. the de-
modulated output from the v.hf. receiver is
connected from pin L of plug PL2 to pin C of
socket SK4; the resulting output from the modula-
tor unit being displayed on microammeter M1.

Testing indicator electrical Type 7

33. The indicator is connected to socket SKS with
the special connector provided. The two pointer
movements are connected to points A, B, C and D.
Current is applied from 424V supply to the two
pointer movements connected in parallel via
resistor R8, switch wafers SWAc and SWAd and
R9 to earth. The direction of the current through
the movements is reversed when SWA is switched
from LEFT to RIGHT.

34. The two flag movements are also tested in
parallel through points J, K, L and M, resistors R4
and R5 and switch wafer SWAD,
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Appendix 1

TEST SET TYPE 7748

LIST OF CONTENTS

Conversion details

Para.
.o .. 1

LIST OF ILLUSTRATIONS

Fig.

Circuit changes required to comvert test set
Type 1144 to test set Type 7748 .. S |

Conversion details

1. Test set Type 7748, reference No. 10S/16772
is a modified version of test set Type 7144 and it is
used for testing modulator unit Type 7747. Details
of the circuit changes involved are given in fig. 1.

2. The meter circuitin the test set Type 7144 is
modifiéd by replacing the variable resistor RV3
(fig. 3) with a fixed resistor R12 in order to simulate
more closely the indicator circuit in the homing
installations. .

3. In the space vacated by RV3, a two-position
switch SWD (fig. 1) is fitted and is used, in con-
junction with the additional resistor R13, to

simulate the two-position control of indicator
deflection provided in ARI.18048, 18049, 18085
and 18093,

4. The wiring of plug PL3 is re-arranged to line
up with wiring of socket SK3 (conT.) of modula-
tion unit Type 7747.

5. The operation of the test set Type 7748 is
described in Part 2, Chap. 5.

Note . . .

Test set Type 7748 must not be used with modulator
unit Type T087.

TO MODULATOR UMIT TYPE 7747 -SK3
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Fig. 1. Circuit changes required to convert test set Type 7144 to test set Type 7748
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LEADING PARTICULARS

«10S/16757»

A crystal controlled MCW transmit-
ter of very small RF power desi ned
to check the operation of

navigational ald equipment hmalled

in alrcraft,

we e VHF 100-150 Mc/s, crystal con-
trolled using 10X|......... or 10X)/
......... crystals,

30-150 microwatts.
Il kefs 4 200 c/s amplitude

modulated.
Batteries:—
HT &7-5Y—DButtery, dry No. |
{Stores Ref. 5J/3239).
5V-—Battery, dry No.

(Joint-Service ch.No.éBS-lOl IOZ)

Cell, dry 1-5 volts (Stores Ref.
5J/2000).

Width S in, Helght5 in, Depth 3§ in.
3 Ib. 12 oz, (including batteries).
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RESTRICTED ALI Sep."39)



Introduction

J. The test oscillator Type 7049, shown in fig. 1,
is a crystal controlled MCW transmitter of very
small RF power designed to check the operation
of VHF navigational aid equipment.

2. It is a hand-held battery-operated unit
which provides an amplitude-modulated signal at
any frequency within the range 100 to 156 Mc/s.

General

3. Crystal units Type 10X/ ~ - — or 10X]/ - - -
{y% of the RF signal frequency required) are used
in the test oscillator. The total RF power output
is not less than 30 microwatts and not more than
150 microwatts dependent upon the frequency
and activity of the crystal.

4. The carrier is modulated t6 a depth of between
20 and 60 per cent. at approximately 1 kc/s.

5. Power is supplied from self-contained HT and
LT batteries as follows —

HT 67-5V—Battery, dry No. 1 (Ref. No. 5J/3739)
at 10mA.

LT 1-5V—Battery, dry No. 2 (Joins-Service Cat
No. 6135-101102) at 0-33A; OR

Cell, dry 15 volts (Ref. No. 5J/20uv).
The oscillator will function satisfactorily with the
HT down to 45 volts and the LT down to 125 volts.

6. Three controls are provided:—

(1) Two preset variable capacitors crysTAL
and oUTPUT which are used to set up the oscillator
to the required frequency.

(2) A spring-loaded on/off switch which is
connected in series with the LT supply.

Constructional detaiis

7. The main constructional features of the test
oscillator can be seen in the views shown in fig. 1,
2,3 and 4. It is housed in a metal case measuring
5 in. by 5 in. by 3} in. deep and weight, complete
with batteries, approximately 3 1b. 12 oz.

Fl'o 1.
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HT BATTERY

CRYSTAL

oOuTPUT

CRYSTAL

LT BATTERY

Fig. 2. Test oscillator Type 704%, rear view, cover remaved

T e

Fig. 3. Test ’osciilato‘r 4Ty'pe 7049, front .vliw, pﬁlal removed
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8. It is designed so that it
can be held in one hand
and operated with the thumb
on the spring-loaded on/off
switch (fig. 1). A four
section telescopic rod aeria
is incorporated. A handleon
the front panel is provided
for transportation.

9. The preset controls and
batteries (fig. 2) are accessi-
ble by removing the dust .
cover which is secured by
two Dzus fasteners. Two

test points, adjacent to the
controls, are provided for
use during the setting-up
and alignment of the test:
oscillator, ‘

——— ek

(A.L.3, Dec. 54)



HT BATTERY
CONNECTOR

A2 A | R3 | Re | ¢ir \ Th4
c2 cr  cis colcse o
R21 & A7

@®

Sle ¢ ¢
y

v

CRYSTAL HOLDER

Fig. 4. Test oscillator Type 7049, rear view batteries
removed

10. The majority of the components are mounted
in a small box chassis (fig. 3) which is secured to the
front panel with four screws. The crystal holder is
designed to accommodate 10X/
- — — or 10X]J/ - — ~ Type
crystal units. A slot in the
rear of the chassis (fig. 4)
provides access to the compon-
ents secured to the tag strip
fitted behind the variable
capacitors €6 and C9.

.
back of the chassis covers the
slot and accommodates the
two batteries which are locked
in position by a clamp.

A bracket fitted to the .

ol

s |

3]

%

12. Provision is made for
two alternative LT batteries
(fig. 5). The test oscillator will
normally be supplied to accom-
modate the rectangular batte

(cell, dry 1-5 volt). To fit the
cylindrical battery (battery,
dry No. 2) proceed as follows:—

(1)

e

PN

K2y
5

e

I
18000
— il

Remove the two counter-
sunk screws which secure
the insulating block hold-
ing the LT positive con-
nector,

Remove the connector -

o1

— CONNECTOR
c19

ey

AT
-,t;{a‘ e v op00] rd
S »

(g S iy

SRERRAAEIRY

/ .

3

il 5
[

s =g

Invert the block and refix the connector
using the lower fixing holes.

Refix the block (in the inverted position) to
the chassis.

Remove the two curved supports from their
stowage position inside the chassis (fig. 3)
and fit ope to the small cover plate and the
other to the chassis (fig. 5).

Insert the cylindrical battery and secure in
position with clamp. Anchor the solder tag
on the flying lead under the top clamp fixing
screw.

(3)
(4)
(5)

(6)

Circuit description

13. The circuit of the test oscillator is shown in
fig.'6. The pentode valve V1 is used as a combined
oscillator and trebler. The control-grid, screen-
grid and filament are used as a triode crystal
controlled Colpitts oscillator, self bias is provided
by resistor R1. The filament is maintained at the
required RF potential by means of the transformer
TR1 and capacitors C2 and C6. The anode load of
V1, comprising the primary winding of TR2 and
the, variable capacitor C6, is tuned to the third
harmonic of the crystal.

14. The voltage developed across the secondary
winding of TR2 is applied to the control-grid of
V2! Standing grid-bias for this valve is derived
from voltage drop across the resistor R8 connected
between the negative HT supply line and earth.
Additional bias is provided by the voltage derived
from the grid current passing through resistors
R3, R4 and R8.

INSULATING
BLOCK

+ CONNECTOR

sh mas

eeus
OO

Q

IR TR N

PER RN oA

LLELY
(1131 ]

140
b b
AU

CURVED
BRACKETS

Q .

) ©

- COJINECTOR_.‘.

from the block taking care
not to damage the capaci-
tor C19.

A RECTANGULAR

B CYLINDRICAL
Fig. 5. Fitting alternative LT batteries
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15, Since the amplitude of the bias is dependent
on the drive from V1, a meter connected to the
TEST POINTS (across R4) can be used tc indicate
the correct tuning position of C6.

16. The primary winding of TR3 and capacitor
C9 provide the anode load for V2. The load is
tuned to the 6th harmonic of the drive voltage
i.e. the 18th harmonic of the crystal. The secondary
winding of TR3, consisting of one turn of insulated
wire, is connected to the telescopic rod aerial.

17. In order to obtain the required minimum of
20 per cent modulation over the frequency band
100-156 Mc/s a combination of control-grid screen
grid and anode modulation is applied to V2.

18. A modulation frequency of approximately
1 kc/s is derived from V3. A Hartley oscillator
circuit is used, the frequency of which is controlled
by the inductance of the tapped L.f. choke TR4
and the capacity of C13, self bias is provided by R6.

19. The h.t. supply to the anode and screen of
V2 is fed through a winding on TR4 and is there-

A.P.2898D, Vol. 1, Part 2, Chap. 3
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decoupling is provided by the inductor L1 and
capacitors C10 and Cl1.

20. A modulation voltage opposite in phase to
that of the anode, is taken from the top end of
TR4 and applied to the control grid of V2 via
Cl18 and RI10. This resistor limits the modulation
voltage and in conjunction with C7, provides the
necessary r.f. decoupling.

Setting-up
21. The setting up procedure is as follows:—
(1) Slacken off the two Dzus fasteners and remove

the cover.

(2) Insert a crystal unit Type 10X/ - - — or
10XJ/ — — — of th of the selected test
frequency.

(3) Insert the Lt. and h.t. batteries in the spaces
provided, and fit the clamp and connectors.

(4) Connect a test meter Type F (or similar meter)
set to the 0 to 2 mA d.c. range, to the test
points adjacent to the tuning dials, observing
the correct polarity.

fore varying at the modulation frequency. R.F. (5) Extend the test oscillator aerial.
0SC TREBLE SEXTUPLER 1Ke/s 0SC
e g e I —
N Tete 67:5V
FIL: ‘ RS > "
- -
s __fiL \( 2% .
G'A ci8
INT (}) _
CoN j—
-005p - | R4 R9
£V2105 27K
1Kc/s | >
MODULATION
v3
L1 Lcv2105
10 L
S005u c17
=-0lp
-
v
_L SWA
A
XI;|_ [4)] = A"}'Z'A
00ty 18 LTt
FIL R2! 15V
AAAA c19
SUPPLY W ,m)‘wm‘
. AND LT-
-
v ¢15 RS
01, 560
NOTE: circuir incLunes »T W=

MOD. No. 3741/t

Fig. 6. Test oscillator Type 7049, circuit
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(6) Set the knob marked ‘‘CRYSTAL” to the
selected test frequency and press the Lit.
on/off switch. Adjust this dial for maximum
meter reading. (This should be between 0-2
and 045 mA dependent on the frequency and
activity of the crystal).

Note . . .

As it is possible to tune the trebler stage to the
incorrect crystal harmonic it is most important
that the dial calibration should be strictly
adhered to.

(7) Using a v.h.f. receiver tuned to the selected test
frequency (i.e. 18 times the test oscillator
crystal frequency) adjust the knob marked
“ourpur” for maximum modulated signal
in the headphones.

(8) Lock dials, replace the dust cover and tighten
the Dzus fasteners.

Operation

22. There are two proposed methods of use when
checking the azimuth-indications in the 10-channel
v.h.f. homing installations. The first requires an
operator for the test oscillator and an observer
in the aircraft cockpit. For this the procedure is
as follows:— -

(1) Set the aircraft v.h.f. receiver to the channel
to which the test oscillator has already been
adjusted. ’

(2) Set the control unit to AZIMUTH and HOMING 1
or HOMING 2 as appropriate,

(3) With the telescopic aerial fully extended the test
oscillator should be held in a vertical position

between 6 and 8 feet to the port of the port
aerial and to the starboard of the starboard

aerial in turn. The observer in the cockpit
should note that when the test oscillator
switch is depressed:—

(a) the lower flag on the indicator, electri-
cal Type 7 disappears.

(b) the L/R pointer moves to the left when
the oscillator is in the port side of the
aircraft and conversely to the right with the
oscillator on the starboard side.

(¢) the 1000 c/s modulation note is present
in the headphones.

23. The second, and more favoured, method is
that in which the observer in the cockpit holds the
test oscillator at arm’s length on the port and
starboard sides of the aircraft in turn, at the same
time noting the meter pointer deflections and
audio signal in his headphones.

24, Incorrect bearing indications may be obtained
if the aircraft is in a hanger or on an aircraft
carrier or near large masses of metal. In view of
this, the first method outlined should be used only
when the aircraft is in a flying attitude and in an
open space.

Seryvicing
25. To assist in servicing the test oscillator a list
of typical voltages and currents is provided:—

Voltage across the Lt. battery on load = 1-5V

« Voltage across the filaments on load = 1-15V-1-35V

Total Lt. current = 0-30A-0-36A
Voltage across h.t. battery on load = 63V-65V

Total h.t. current, crystal inserted and C6 tuned =
ImA-11-5SmA
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Chapter 4

INSTRUCTIONS FOR TESTING AND ALIGNING MODULATOR UNIT
TYPE 7087 USING TEST SET TYPE 7144

LIST OF CONTENTS
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Test equipment ... e 1 Testing the complete modulator unit ... W 15
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Initial preparation U R.F. unit preset controls .. 19
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Electronic switch waveforms ... R | Overall performance ... e 22
Meter gain control _ ... e 12 Testing indicator electrical Type 7 .. .. 24
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TEST EQUIPMENT

1. In addition to the test set Type 7144, which is described in Chapter 2 of this Part, the following items
of Service equipment will be required:—

Nomenclature No. off Stores Ref. Remarks
Signal generator 'Iype 61 1 10S/16315 Part of test kit Type 7
Signal generator 'Iype 62 1 10S/16318
Oscilloscope Type 13A 1 10S/831
or
Oscilloscope Type 13 1 10S/825
or
Oscilloscope Type 10 1 10SB/110
Test meter Type Y 1 10S/16379
or
0—100 microammeter 1 — Internal resistance to
be approximately 250
ohms
Test meter Type F 1 108/1 Used on 0—10 and
or 0—100 mA d.c. ranges
similar only
VHF transmitter-receiver Type TR 1997 1 10D/17978
or
VHEF transmitter-receiver Type 1998 1 10D/17980
Mounting assembly Type 873/2 1 10AJ/82

FS./1
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Nomenclature

No. off. Stores Ref. Remarks
Control unit Type 382 1 10L/246
Connector Type B12/30/B1 1 10HA /9005 Part of
Connector Type 2981/1 1 10HA/4919 test rig Type 35"
Crystal unit Type 10XJ/ 1 10XJ/6210 For use in the v.h.f.
TR in addition to those
supplied with test set
Type 7144
Connectors required, other than those listed above, 5. The v.hf. transmitter-receivers should be

are supplied with the test set Type 7144 or with
the relevant test equipment.

2. To cover the frequency range 100-156 Mc/s
in the event of TR.1997 or TR.1998 being un-
obtainable, a combination of two of the v.h.f.
transmitter-receivers listed below may be used.

Nomenclature  Freq. range Mc/s Stores Ref.
TR.1934 100-125 - 10D/17693
TR.1935 124-5-156 10D/17694
TR.1985 106-125 10D/17937
TR.1986 124-5-156 10D/17938
Note . . .

Before they can be used for these tests:—

(1) TR.1934 and TR.1935 must incorporate

Modification No. 2640/1 and 2641/1 (Research
Establishment Ref. No. R/A182A and R/A
183 4).

TR.1985 and TR.1986 must incorporate
Modification No. 2640/1 (Research Establish-
ment Ref. No. R/A182A).

@

General

3. Connect the 28V supply and the control unit
Type 382 to v.h.f. transmitter-receiver. Using the
crystal units provided with the test set Type 7144
and the additional crystal unit Type 10XJ/6210
(para. 1) tune the receiver section of the v.h.f.
transmitter-receiver as follows:—

Control unit Receiver Crystal
Type 382 Jfrequency unit Type
position 10XJ/

A 102-06 5130
B 113-4 5760
< C 124-74 6390 »
D 136-08 7020
E 147-42 7650
F 121-5 6210

4. Where two v.hf. transmitter-receivers are
required it will be necessary to change over the
appropriate connectors during the tests.

checked periodically to ensure that they meet the
requirements for receiver sensitivity and the signal
to noise ratio specified in the relevant Air Publica-
tion.

6. Circuit references in the text refer to fig. 1,
Chap. 4, Part 1 of this volume.

TESTING THE LF ASSEMBLY OF THE
MODULATOR UNIT

Initial preparation

7. Remove the r.f. unit Type 7088 from the

modulator unit as follows:—

(1) Slacken off the eight Dzus fasteners and
remove the top and bottom covers.

Unscrew the four captive screws retaining
the front panel of the r.f. unit.

Upturn the modulator unit and unscrew"the
captive screw located in front of the Joffes
plug.
Remove the Jones plug and withdraw the r.f,
unit.

@
©)

Q)

8. Connect the 1.f. assembly to the test equipment
as shown in fig. 1.

H.T. current consumption and relay operation

9. The h.t. current used by the Lf. assembly
can be measured with the test meter Type F
when it is connected into the HT CURRENT break
jack. The operation of the relay in the L.f. assembly
can also be checked in this test. The procedure is
as follows:—

(1) Select channel D on the control unit Type
382,
)

With the NORMAL/HOMING switch on the test
set set in the NORMAL position and with the
XTAL OSC HT switched to OFF the current,
with the test meter Type F on the 10mA d.c.
range, should be less than 1 mA.

Set the test meter to the 100mA d.c. range.

With the NORMAL/HOMING switch to HOMING
the current should be between 16 and 21mA
and, if the relay in the assembly has operated,
the red indicator lamp on the test set should
light.

3
@
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fig, 1. Testing the L.F. assembly
Meter balance (3) With Al and A2 gain controls of the oscillo-

10. The discriminator is balanced with the
METER BALANCE control (RV4). To avoid errors
due to extraneous pick-up the control is adjusted
with the LF amplifier input earthed. Balance
conditions are indicated on the microammeter
in the test set. The procedure is as follows:—

(1)
@

Set the SELECT INPUT switch on the test set
to EARTH.

Adjust the METER BALANCE control in the LF
assembly for zero reading on the test set meter

Electronic switch waveform

1l. The waveforms from the electronic switch
which are normally applied to the RF unit can be
examined with an oscilloscope. The procedure
using the oscilloscope Type 134, is as follows:—

(1) Connect Al and A2 sockets of the oscilloscope
to the SWITCHING WAVEFORM 1 (SK2) and
SWITCHING WAVEFORM 2 (SK1) sockets on the
test set.

(2) Connect the EARTH socket of the oscilloscope
to the earth terminal on the test set.

F.S./2

scope set to maximum in turn each waveform
should cover at least 3-2 cm (i.e. greater than
4V peak-to-peak). The waveforms should be
square with a mark to space ratio not greater
that 1-2 to 1.

Meter gain control

12. The switching waveforms (para. 11) are fed
back into the LF amplifier and are used to set the
METER GAIN control (RV3) in the LF assembly to a
predetermined level. The waveforms are applied
to the LocAL INPUT control in the test set. The
output from this control can be varied to simulate
a signal from port or starboard or in the BAL
position to simulate an “‘on course” signal. The
signal output can be monitored with the
gslzilloscope at the INPUT WAVEFORM test socket

3.

13. To compensate for slight differences in
waveform shape and amplitude the BAL preset
control on the test set is adjusted for a zero reading
on the meter when the LOCAL INPUT control is
set to BAL.
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Fig. 2. Insertion loss test

The procedure for adjusting the METER GAIN

Adjust the METER SENSITIVITY control on the
test set to maximum (fully clockwise position).

Set the LocAL INPUT control on the test set
to BAL and the SELECT INPUT switch to LOCAL.

Adjust the BAL control on the test set with a
screwdriver for a zero reading on the test set
meter.

Set the LocAL INPUT control to maximum in
the direction of “L” and set the METER
GAIN control (RV3) on the LF assembly for a
reading of 200 on the test set meter.

Note...

In some modular units it is possible to get an
incorrect setting of RV3 due to overloading the
discriminator stage. To emsure that the correct
reading is obtained RV3 should be turned fully
counter-clockwise and then readjusted.

Set the LOCAL INPUT control on tests set to
maximum in the direction of “R’’. The test
set meter should read between 180 and 220
microamps.

Switch off the VHF transmitter-receiver.

TESTING THE COMPLETE MODULATOR UNIT

I5. Remove the connector Type 10114 (fig. 1)
and reconnect the RF unit to the LF assembly
but do not reassemble the two units. This allows
the RF unit to be orientated in any position and
so provides easy access to the preset controls.

HT current consumption

16.
(1) Select channel D on the control unit Type 382.
(2) Set the test set controls as follows:—

(a) NORMAL/HOMING switch to HOMING
(b) SELECT INPUT switch to EARTH
(c) THE XTAL osc HT switch to OFF

(3) The current measured with the test meter
Type F should be between 40 and 50mA DC.

Insertion loss

17. To ascertain the decrease in signal strength
due to the insertion of the modulator unit in the
aircraft VHF receiver system the test set-up shown
in fig. 2 is used. Signal generator Type 61 may be
used in place of the Type 62. In this event the
special adaptor connector Type D267/21B/1 provi-
ded with the test set Type 7144 should be used in
conjunction with either connector Type D267/32C/2
or D267/30A/1 to make the necessary RF con-
nections. Full operations instructions for signal
generator Type 62 will be found in A.P.2563BN
ahd for signal geuerator Type 61 in A.P.2538]].
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Fig. 3. Testing the complete modulator unit

I8, The insertion loss test is checked at a (7) Connect the signal generator RF OUTPUT to
frequency of 121:5 Mc/s. The procedure is as the PORT aerial socket of the modulator unit
follows:— _ by means of connector Type D267/30A/1.
(1) Set the local tune switch situated on the (8) Adjust the signal generator ATTENUATOR for
extreme left of the VHF transmitter-receiver a reading of 20 on the test meter Type Y.
channel change mechanizing to REC (mid- (9) Adjust capac1tor C14 on the modulator unit
way position). for peak reading on the test meter Type Y '
(the slotted shaft of C14 is accessible with a
2) ;ﬁg?g:;gl:tgitt?fﬁ? nglz glg)gr ;%g%;‘tgg small screwdriver through a hole adjacent to
IF amplifier chassis of the VHF tra,nsmltter- V3 on the top side of RF unit chassis).
receiver. (10) Ensure that the signal generator SIG GEN TUNE
) control is tuned correctly and readjust the
(3) Connect the signal genergtor RF OUTPUT to ATTENUATOR for a reading of 40 on the test
theT VHF transmitter-receiver AERIAL socket meter Type Y. The ATTENUATOR reading
by means of the connector Type B267/32C/2. should be within —3 dB of the value obtained
(4) Select channel F (121-5 Mc/s) on the control in sub-para. (5).
unit Type 382 and set the NORMAL/HOMING (11) Transfer the connector Type D267/30A/1
switch on the test set to HOMING. . to the sTBD aerial socket of the modulator
(5) Set the signal generator to 121:5 Mc/s on CW unit and repeat sub-para. (10). .
operation and adjust the ATTENUATOR for a (12) Set the control unit Type 382 to oFF and
reading of 40 on the test meter Type Y. _.restore the VHF transmitter-receiver local
Ensure that the sIG GEN TUNE control is tune switch to oFF (fully in position).
adjusted for peak output readjusting the <Wote :
ATTENUATOR if necessary. Note the ATTENU- S
ATOR rea.dmg In;erﬁzzn fo;ses greater iZan tZ ‘”312% 30{ l;e
expected at frequencies other than cls
(6) Transfer the connector Type D267/32C/2 from these being greater at the extreme limits of the
the signal generator to the AE oUT socket on VHF band. This 55 acceptable provided that
the modulator unit,. , insertion loss tests detatls in para. 18 are met. »-
(A.L.15, Nov. 57)
FS.[3 RESTRICTED



RF unit preset controls

19. The preset controls in the RF unit are
adjusted under signal conditions using the harmonic
generator in the test set Type 7144 as a signal
source. The test equipment is connected up as
shown in fig. 3. The RF unit is connected to but
not re-assembled in the LF assembly.

Modulation balance

20. Variable inductor L5 and the MODULATION
BALANCE control (RV2) are used in conjunction
to balance the modulator . stage. The connector
Type D267/30A/1 connected to the STBD aerial
sockets on the test set and the modulator unit
must be removed. The test procedure is as
follows:—

(1) Connect the oscilloscope as follows:—

{(a) The s¥Nc socket to cathode of V6a on
the modulator unit

(b) Al socket to SK3 on the test set
() E socket to E terminal on the test set.

(2) Select channel D on the control unit Type 382.

(8) Set the XTAL osc HT switch on the test set to
ON, the NORMAL/HOMING switch to HOMING and
the SELECT INPUT switch to TR. ‘

(4) Adjust the METER GAIN -control (RV3) to
approximately 90 deg. from its fully counter-
clockwise position.

(5) Using the connector Type D267/30P/1 join the
PORT aerial socket on the test set to the PORT
aerial socket on the modulator unit.

(6) Adjust the controls on the oscilloscope until
two cycles of modulation waveform can be
seen. Note the amplitude of the waveform.

Note . . .

Amplitude modulation of the carrier is introduced
in this test resulting in ‘‘spikes”’ appearing on
the ts: ~ at a repetition frequency of twice the
switching frequ.ncy  The “spikes’” should be
ignored during the balancing adjustments.

(7) Remove the connector from the PORT aerial
socket on the modnlator unit and connect
it to the siuD socke:. The amplitude wave-
form shor’ : i~ the ser:e as that in para. 6.

(8) 1If the two waveforms are not equal adjust the
MODULATION BALANCE control. (RV2) and
again observe the trace on the oscilloscope
when the RF connector is connected to the
PORT and STBD aerial in turn. Repeat as
necessary until the amplitudes are equal.

(9) Having adjusted the MODULATION BALANCE
control, ‘adjust L5 (accessible through the
centre hole in the bottom over the RF unit)
until the horizontal lines between the spikes
are co-linear when the connection is connected
to both the PORT and STBD positions in turn.

RF balance
21

(I) Using both the RF connectors Type D267/
30A/1 connect the test set and modulator
unit aerial sockets PORT to PORT and STBD
to STBD.

(2) Select channel B on the control unit Type 382.

(8) Set the RF differential phase changer to the
ON COURSE position.

(4) Adjust the RF BALANCE control (RV1) on the
modulator unit for a zero reading on the test
set meter.

(5) It is possible for a slight error to be introduced
in this adjustment due to:small differences
in the electrical characteristics of the two
connectors Type D267/30A/1. This should be
checked as follows:—

(a) Interchange the connectors Type D267/
30A/1 .ensuring that PORT is connected to
PORT and STBD to STBD.

(b) If the meter does not read zero, note
the reading and adjust RV1 for half this
value.

(c) Restore the connectors to their original
positions. The meter should read the same
value in the opposite sense, e.g. Meter reading
(b) 16 microamps to PoRT, adjust RV1 until
meter reads 8 microamps to PORT. Meter (c)
should read 8 microamps to STBD.

Note . . .

If the reading in (b) is greater than 20 micro-
amps the commectors should be considered
suspect and should be replaced with new ones
Sfrom stores.

Overall performance

22. Reassemble the RF unit in the LF assembly
but do not replace the top and bottom covers.
With the modulator connected as in fig. 3, proceed
as follows:—

(1) Set the METER SENSITIVITY control on the
test set to mid-way position.

(2) Select channel A on the control unit Type 382.

(8) Set the RF differential phase-changer to the
fully PORT and fully STBD positions in turn
and observe the meter readings.

(4) Adjust the METER GAIN control (RV3) in the
modulator unit until the larger of the two
readings is 150 microamps.

(5) Set the RF differential phase-changer to the
ON coURSE fully porT and fully sTBD positions
in turn on channels A to E and record the
meter readings.
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The meter readings should conform to following
values:—

Fully porT and fully

Channel ON COURSE STARBOARD. Minimum
limits change from observed
Plus orminus  ON COURSE readings
A 40 120
B 20 130
C 120 *160
D 120 *190
E 150 *200

* The meter indications are non-linear above 200

due to the limiting action of the meter circuit
in the modulator unit and it is possible that these
requirements cannot be met when the ON COURSE
reading is not approximately zero. In these cases
provided that the reading in the opposite sense
to the ON COURSE reading meets the requirements,
the modulator unit can be considered satisfactory,
e.g. if the ON COURSE reading for channel D is 80
microamps to PORT the reading for the fully sTBD
position should be not less than 110 i.e. 80 + 110
equals 190 microamps.

Note ... .

Although the ON COURSE tolerances seem rather large
in actual bearing indications they represent an
error of approximately 8 degrees on each frequency
channel. 4

CONTROL UMY
TYPE 382

A.P.2898D, Vol. 1, Part 2, Chap. 4
A.L20, Mar. 60

23. Having completed all the adjustments to the
modulator unit:— '

(1) Lock the preset controls RV1, RV2, RV3
and RV4,

(2) Ensure that there is a full complemeﬁt of
- serviceable spare fuses stowed in top. cover.

©)

Replace the top and bottom covers.

TESTING INDICATOR ELECTRICAL
TYPE 7

24, The indicator to be tested is connected to
the TEST IND socket of the test set Type 7144 as
shown in fig. 4. The two indicators movements
and the two flag movements .are tested simul-
taneously as follows:—

(1) Select channel A on conttbl unit Type 382.

(2) Set the TEST INDICATOR switch on the test
set to L. The two flags should disappear and
the two indicator movements should deflect
between half and full scale to the left and

< downwards respectively. »-

(3) Set the TEST INDICATOR switch to R.- The
two flags should disappear "and the two
indicator movements should deflect between

< half and full scale to the right and upwards

respectively. »

MDICATOR
ELECTRICAL
TYPE 7

TEST SET T¥PE 7144

Q

O®®

=HOUNFING

ASSEMBLY °

GATZT
WPE 83272 812/20A/2

| G

Fig. 4. Testing the indicator electrical Type 7

F.S./4
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Chapter 5

INSTRUCTIONS FOR TESTING AND ALIGNING MODULATOR UNIT

TYPE 7747 USING TEST SET TYPE 7748
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Testing the complete modulator unit

Testing the indicator electrical Type T

TEST EQUIPMENT
1. In addition to the test set Type 7748, which is described in Chapter 2 of this Part, the following items

of Service equipment will be required: —

Para.
15
16
17
19
20
21
22
24

Fig,

Nomenclature No. off Stores Ref. Remarks

Signal generator Type 61 1 10S/16315 . Part of test kit Type 7

or
Signal generator Type 62 1 10S/16318
Oscilloscope Type 13A 1 10S/831
Oscilloscope Type 13 1 10S/825
Oscilloscope Type 10 1 10SB/110
Test meter Type Y 1 10S/16379

or
0—100 microammeter 1 — Internal resistance to be approx-

imately 250 ohms
Test meter Type F 1 108/1 Used on 0-10 and 0-100 mA d.c.
ranges only
or
similar

VHF transmitter-receiver 1 10D/17978
Type TR.1997

or
VHF transmitter-receiver 1 10D/17980
Type TR.1998
Mounting assembly Type -873/2 1 10AJ/82
Control unit Type 382 1 10L./246
Connector Type B12/30/B1 1 10HA /9005 Part of test rig
Connector Type 2981/1 1 10HA /4919 Type 35
Crystal unit Type 10XJ/ 1 10XJ/6210 For use in the VHF TR in addition

to those supplied with test set

Type 7748.

Connectors required, other than those listed above, are supplied with the test set Type 7748 or with the relevant

test equipment.
F.8./1
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2. To cover the frequency range 100-156 Mc/s
in the event of TR.1997 or TR.1998 being unob-
tainable a combination of two of the v.h.f. trans-
mitter-receivers listed below may be used:—

Nomenclature Freq. range Mc/s Stores Ref.
TR.1934 100-125 * 10D/17693
TR.1935 124-5-156 10D/17694
TR.1985 100-125 10D/17937
TR.1986 124-5-156 10D/17938
Note . . .

Before they can be used for these tests:—

(1) TR.1934 and TR.1935 must incorporate
Modification No. 2640/1 and 2641/1 ;Research
Establishment Ref. No. R/A 1824 and R/ A 183A4).

(2) TR.1985 and TR.1986 must incorporate
Modification No. 2640/1 (Research Establishment
Ref. No. R/A 1924).

General

3. Connect the 28V supply and the control unit
Type 382 to v.h.f. transmitter-receiver. Using the
crystal units provided with the test set Type 7748
and the additional crystal unit Type 10XJ/6210
(para. 1) tune the receiver section of the v.h.f.
transmitter-receiver as follows:—

CONTROL UNIT

Control unit Type Receiver Crystal unit
382 position Jfrequency Type 10XJ/
A 102-06 5130
B 113-4 5760
< C 124-74 6390 »
D 136-08 7020
E 147-42 7650
F 121-5 6210

4. Where two v.h.f. transmitter-receivers are
required it will be necessary to change over the
appropriate connectors during the tests.

5. The v.hf. transmitter-receivers should be
checked periodically to ensure that they meet the
requirements for receiver sensitivity and signal
to noise ratio specified in the relevant Air Publica-
tion.

6. Circuit references in the test refer to fig. 10,
Chapter 4, Part 1 of this Volume.

TESTING THE MULTIVIBRATOR UNIT
TYPE 7755

Initial preparation

7. Remove the r.f. unit Type 7088 from the

multivibrator unit as follows:—

(1) Slacken off the eight Dzus fasteners and remove
the top and bottom covers.

(2) Unscrew the four captive screws retaining the
front panel of the r.f. unit.

TYPE 13A
OSCILLOSCOPE { TYPE 13
TYPE 10

TYPE 382 7 S
O N S
gy 2 2

o Sz

D o 6%l ©

z Q

Q ©0000

0Z
®
gg

TEST SET
TYPE Ti144

™ CONT
| S )

AE RELAY

ya

MOUNTING
ASSEMBLY
TYPE 832/2

\

B12/20A/21

™

_) ] A
~ 86/20A/24
B12/20A/22

1014

Fig. 1. Testing the multivibrator unit Type 7755
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(8) Upturn the modulator unit and unscrew the
captive screw located in front of the Jones
plug.

(4) Remove the Jones plug and withdraw the r.f.
unit.

8. Connect the multivibrator unit to the test
equipment as shown in fig. 1.

H.T. current consumption and relay operation

9. The h.t. current used by the multivibrator unit
can be measured with the test meter Type F
when it is connected into the H.T. CURRENT break
jack. The operation of the relay can also be
checked in this test. The procedure is as follows:—
(1) Select channel D on the control unit Type 382.

(2) With the NORMAL/HBOMING switch on the test
set in the NORMAL position and with the
XTAL OSC H.T. switch to OFF, the current, with
the test meter Type F on the 10 mA d.c. range,
should be less than 1 mA.

(3) Set the test meter to the 100 mA d.c. range.

(4) Wiath the NORMAL/HOMING switch to HOMING the
current should be between 16 and 21 mA
and if the relay in the multivibrator unit has
operated, the red indicator lamp on the test
set should light.

Meter balance

10. The discriminator is balanced with the

METER BALANCE control (RV4). To avoid errors

due to extraneous pick-up, the control is adjusted

with the lf. amplifier input earthed. Balance

conditions are indicated on the microammeter in

the test set. The procedure is as follows:—

(1) Set the SELECT INPUT switch on the test set to
EARTH.

(2) Adjust the METER BALANCE control in the
multivibrator unit for zero reading on the test
set meter.

Electronic swltch waveforms

11, The waveforms from the electronic switch
which are normally applied to the r.f. unit can be
examined with an oscilloscope. The procedure
using the oscilloscope Type 134, is as follows:—

(1) Connect Al and A2 sockets of the oscilloscope
to the swITCHING WAVEFORM 1 (SK2) and
SWITCHING WAVEFORM 2 (SK1) sockets on the
test set.

(2) Connect the EARTH socket of the oscilloscope
to the earth terminal on the test set.

(3) With Al and A2 gain controls of the oscillo-
scope set to maximum in turn each waveform
should cover at least 3-2 cm (i.e., greater than
4V peak to peak), The waveforms should be
square with a mark-to-space ratio not greater
than 12 to 1.

Meter sense and amplitude test

12, The switching waveforms (para. 11) are fed
back into the Lf. amplifier and are used to check
that the meter readings are in the correct sense and
that the deflections to the right and left are approx-
imately equal. The waveforms are applied to the
LOCAL INPUT control in the test set. The output

A.P.2898D, Vol 1, Part 2, Chap. 5
A.L.21, Dec. 60

from this control can be varied to simulate a signal
from port or starboard, or in the BAL position, to
simulate an “on course” signal. The signal output
can be monitored with the oscilloscope at the INPUT
WAVEFORM test socket SK3.

13. To compensate for slight differences in
waveform shape and amplitude the BAL preset
control on the test set is adjusted for a zero
reading on the meter when the LOCAL INPUT
control is set to BAL.

14, The procedure for this test is as follows:—

(1) Set the METER SENSITIVITY switch on the test
set to MAX.

(2) Set the LocAL INPUT control on the test set to
BAL and the SELECT INPUT switch to LOCAL.

(8) Adjust the BAL control on the test set with a
screwdriver for a zero reading on the test
set meter.

(4) SettherLocAL INPUT control to maximum in the
direction of “L” and check that the meter
deflects to the left.

(5) Adjust the METER GAIN control (RV3) in the
multivibrator unit for a reading of 200 on the
test set meter.

Note . . .

In some modulator units it is possible to get an
tncorrect setting of RV 3 due fo overloading the
discriminator stage. To ensure that the correct
reading is obtained RV 3 should be turned fully
counter-clockwise and then readjusted.

(6) Set the LOCAL INPUT control on test set to
maximum in the direction of “R”. The test
set meter should deflect to the right and
should read between 180 and 220 microamps.

(7) Switch off the v.h.f. transmitter-receiver.

TESTING THE COMPLETE MODULATOR UNIT
I5. Remove the connector Type 10114 (fig. 1)
and reconnect the r.f. unit to the multivibrator
unit but do not re-assemble the two units. This
allows the r.f. unit to be orientated in any position
and so provides easy access to the preset controls.

H.T. current consumption
16,
(1) Select channel D on the control unit Type
382,
(2) Set the test set controls as follows:—
(a) NORMAL/HOMING switch to HOMING.
(b) SELECT INPUT switch to EARTH.
(c) The XTAL 0SC H.T. switch to OFF.

(8) The current measured with the test meter
Type F should be between 40 and 50 mA d.c.

Insertion loss

17. To ascertain the decrease on signal strength
due to the insertion of the modulator unit in the
aircraft v.h.f. receiver system the test set-up
shown in fig. 2 is used. Signal generator Type 61
may be used in place of the Type 62. In this event
the special adaptor connector Type D267/21B/1
provided with the test set Type 7748 should be
used in conjunction with either connector Type
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Fl_g. 2. Insertion loss test

D267/32C/[2 or D267/30A/1 to make the necessary
r.f. connections. Full operations instructions for
signal generator Type 62 will be found in A.P.
2563BN and for- signal generator Type 61 in
A.P.2538]].

Note

If the special adaptor conmector Type D267(21B/1 is
not available, an alternative connector can be made wp
using an adaptor bulkhead socket to socket (Z560047)
and a shortlength of cableunivadio Type 67 terminated
at one end with a socket Type 703 (10H|19608) and at
the other with a socket Type 523 (10H |3931).

The insertion loss is checked at a frequency of

121-5 Mcfs. The procedure is as follows:—

(1)

(2)

(3)

)

(5)

Set the local tune switch situated on the
extreme left of the v.h.f. transmitter-receiver
channel change mechanism to REC (mid-way
position).

Connect the test meter Type Y (or the 0-100
microammeter) to the 2-pin plug 1P2 on the
i.f. amplifier chassis of the v.h.f. transmitter-
receiver, N

Connect the signal generator r.F.ouTPUT tothe
v.h.f, transmitter-receiver AERIAL socket by
means of the connector Type B267/32C/2.

Select channel F (121'5 Mc/s) on the control
unit Type 382 and set the NORMAL/HOMING
switch on the test set to HOMING.

Set the signal generator to 121-5 Mcjs on c.w.
operation and adjust the ATTENUATOR for a
reading of 40 on the test meter Type Y.
Ensure that the siG. GEN. TUNE control is
adjusted for peak output, readjusting the
ATTENUATOR if necessary. Note the ATTENUA-~
TOR reading.

(6) Transfer the connector Type D267/32C/2 from
the signal generator to the AE oUT socket on
the modulator unit.

(7) Connectthesignal generator R.F. ouTPUT to the
PORT aerial socket of the modulator unit by
means of connector Type D267/30A/1.

(8) Adjust the signal generator ATTENUATOR for a
reading of 20 on the test meter Type Y.

(9) Adjust the capacitor Cl14 on the modulator
unit for peak reading on the test meter Type Y
(the slotted shaft of C14 is accessible with a
small screwdriver through a hole adjacent to
V3 on the top side of r.f. unit chassis).

(10) Ensure that the signal generator siG. GEN.
TUNE control is tuned correctly and readjust
the ATTENUATOR for a reading of 40 on the
test set Type Y. The ATTENUATOR reading

<« should be within—6 dB of the value obtained p
in sub-para. (5).

(11) Transfer the connector Type D267/30A/1 to
the sTBD aerial socket of the modulator unit
and repeat sub-para. (10).

(12) Set the control unit Type 382 to oFF and
restore the v.h.i. transmitter-receiver local
tune switch to oFF (fully in position).

Note . . .

Insertion losses greater than 3 dB are to be
expected at frequencies other than 121-5 Mcls,
these losses being greater at the extreme limits of
the v.n.f. band. This is acceptable provided that
insertion loss tests details in para. 18 are met,

R.F. unit preset controls
19. The preset controls on the r.f. unit are
adjusted under signal conditions using the harmonic

generator in the test set Type 7748 as a signal
source. The test equipment is connected up as
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shown in fig. 3. The r.f. unit is connected to but
not reassembled in the multivibrator unit.

Modulation balance

20,

Variable inductor L5 and the MODULATION

BALANCE control (RV2) are used 1n conjunction to
balance the modulator stage. The connector Type
D267/30A/1 connected to the STBD aerial sockets
on the test set and the r.f. unit must be removed.
The test procedure is as follows:—

M

Connect the oscilloscope as follows :—

Testing the complete modulator unit

two cycles of modulation waveform can be
seen. Note the amplitude of the waveform.

Note. . .

Amplitude modulation of the carrier is introduced
in this test resulting in “‘spikes” appearing on
the trace at a repetition frequency of twice the
switching frequency. The “spikes™ should be
ignored during the balancing adjustments.

(7) Remove the connector from the PORT aerial
(a4) The syNC socket to cathode of V64 on socket on the modulator umit and connect 1t to
the modulator unit the sTpB socket. The amplitude waveform
(b) Al socket to SK3 on the test set should be the same as that in para. 6.
(¢) E socket to E terminal on the test set.
(2) Select channel D on the control unit Type 382. (8) 1If the two waveforms are not equal, adjust the
. MODULATION BALANCE control (RV2) and
(3) Set the XTAL 0SC H.T. switch on the test set to again observe the trace on the oscilloscope
the SELECT INPUT switch to TR. PORT and STBD aerial m turn. Repeat as
(4 Adjust the METER GAIN control (RV3) to necessary until the arnplitudes are equal.
approximately 90° from its fully counter- )
clockwise position. (9) Having adjusted the MODULATION BALANCE
5) Using the connector Type D267/30P/1 ioin control, adjust L5 (accessible through the
e the PgORT aerial socket gg the tes{ set/tthhe centre hole 1n the bottom cover of the r.f. unit)
PORT aerial socket on the modulator unit. until the horizontal lines between ghe spikes
are co-linear when the connector 1s connected
(6) Adjust the controls on the oscilloscope until to both the PORT and STDB positions in turn.
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R.F. balance

21. (1) Using both the r.f. connectors Type
D267/30A/1 connect the test set and modulator
unit aerial sockets PORT to PORT and STBD to
STBD.

(2) Select channel B on the control unit Type 382.

(3) Set the r.f. differential phase changer to the
ON COURSE position.

(4) Adjust the R.F. BALANCE control (RV1) on the
modulator unit for a zero reading on the test
set meter.

(5) 1Itis possible for a slight error to be introduced
in this adjustment due to small differences in
the electrical characteristics of the two con-
nectors Type D267/30A/1. This should be
checked as follows:—

(a) Interchange the connectors Type D267/
30A/1 ensuring that PORT is connected to
PORT and STBD to STBD.

(b) If the meter does not read zero, note
the reading and adjust RV1 for half this
value.

(¢) Restore the connectofs to their original
positions, The meter should read the
same value in the opposite sense, e.g.,
meter reading (b) 16 microamps to PORT,
adjust RV1 until meter reads 8 micro-
amps to PORT, meter (¢) should read 8
microamps to STBD.

Note . . .

If the reading in (b) is greater than 20 micro-
amps the connectors should be considered
suspect and should be replaced with new ones
Jrom Stores.

Overall performance

22. Reassemble the r.f. unit in the multivibrator
unit but do not replace the top and bottom covers.
With the equipment connected as in fig. 3 proceed
as follows:—

(1) Set the METER SENSITIVITY switch on the test
set to MAX.

(2) Select channel A on the control unit Type 382.

(3) Set the r.f. differential phase-changer to the
fully porT and the fully sTBD positions in
turn and observe the meter readings.

(4) Adjust the METER GAIN control (RV3) in the
modulator unit until the larger of the two
readings is 150 microamps.

(5) Set the r.f. differential phase-changer to the
ON COURSE, fully PORT and fully STBD positions
in turn on channels A to E and record the
meter readings.

(6) Set the METER SENSITIVITY switch to MIN
and repeat test sub-para. (5) for channels D
and E only and check that the readings are
less than those recorded.

The meter readings (5) should conform to the
following values:—

Fully PorRT and fully

ON COURSE STARBOARD.  Minimum

Channel limits change from observed oN
Plus or minus COURSE readings

A 50 120
B 425 130
c 85 *160
D 135 *190
E 170 p *200

* The meter indications are non-linear above 200
due to the limiting action of the meter circuit in the
modulator unit and it is possible that these
requirements cannot be met when the ON COURSE
reading is not approximately zero. In these
cases, provided that the reading in the opposite
sense to the ON COURSE reading meets the require-
ments, the modulator unit. can be considered
satisfactory, e.g., if the ON COURSE reading for
channel D is 80 divisions to PORT the reading for
the fully sTBD position should be not less than
110, i.e. 80 + 110 equals 190 microamps.

Note . . .

Although the ON COURSE folerances seem rather
large, in actual bearing indications they represent
a channel error of approximately 8 degrees on each
Jrequency.

23. Having completed all the adjustments to the
modulator unit:—

(1) Ensure that there is a full complement of
serviceable spare fuses stowed in top cover.

(2) Replace the top and bottom covers.

TESTING THE INDICATOR
ELECTRICAL TYPE 7

24. The indicator to be tested is connected to the
TEST IND socket of the test set Type 7748 as shown
in fig. 4. The two indicator movements and the
two flag movements are tested simultaneouslv as
follows :—

(1) Select channel A on control unit' Type 382.

(2) Set the TEST INDICATOR switch on the test set
to L. The two flags should disappear and
the two indicator movements should deflect
between half and full scale to the left and
downwards respectively.

Set the TEST INDICATOR switch to R. The two
flags should disappear and the two indicator
movements should deflect between half and
full scale to the right and upwards respec-
tively.
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Chapter |

GENERAL FAULT-FINDING INFORMATION
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Introduction
I. The fault finding information given in this
chapter is divided into two main categories.

(1) The location of faulty units in a complete
installation.

(2) The location of faulty components in the
individual units.

2. The first category is intended for use in the
aircraft. A number of symptoms are listed in Tables
1, 2 and 3 together with certain tests which can be
applied so that the faulty unit can be rapidly
located.

3. Inorder toconduct the tests to locate the faulty
components satisfactorily, the test equipment
described in Part 2, Chapter 5 will be required.
Faults that can be diagnosed using the test
procedure are listed in Table 4.

Voltage tables

4. The figures given in Tables 5 and 6 are typical
voltages for the units concerned. All voltages are
relative to chassis potential under normal working
conditions. Supply voltages were LT 26V; HT
270V and GB —50V. The readings were taken with
a 20,000 ohms/volt meter (multimeter Type 1 is
suitable). Variations of up to 20 per cent are not
necessarily indicative of faults.

F.S./I RESTRICTED

OF TABLES

Para.
Valve selection
CV455 and CV4024 5
cv417 ... w7
Table
Fault diagnosis on test bench 4
Valve voltages multivibrator unit Type 7755 ... 5
Valve voltages RF unit Type 7088 ... 6

Valve selection
CV455 and CV4024

5. Valve CV455 is being replaced by CV4024, an
equivalent valve in the reliable series. The
characteristics of the two valves are not identical
in the working conditions of pesition V5 of the
multivibrator unit. Valves may have to be selected
to meet the mark-to-space ratio test requirement.

6. In production models of the equipment the
manufacturers were given a concession to increase
the limits of the mark-to-space ratio to 1-6 to 1
when using a CV4024 in position V5.

cv417

7. Matched pairs of valves CV417 should be used
in position V1 and V2 and also in positions V3 and
V4 of the RF unit Type 7088. The RF balance test
described in Part 2, Chap. 5, para. 21 can be used
to select the valves.

8. Insert the CV417 valves to be selected, in turn,
in position V1 of the RF unit. Allow time for the
valve to warm up and stabilize. Record the reading
on the test set meter. Valves which give readings
within 10 zA of each other can be used as matched
pairs.

(A.L.17, Mar. 58)



TABLE |

Fault diagnosis ARL 18044 and ARL.18085

Symptom

Possible cause

Test/Remedy

No signals received on No. 2 TR
in the HOMING position when
both TRs are switched on but
signals received on No. 1 TR.

No signals received on No. 1 TR
in the HOMING position when
both TRs are switched on.

Signals received in NORMAL
position but not in the HomING
position.

Signals received in the HOMING
position but no L/R indications
on the indicator electrical Type
7 (using the test oscillator Type
7049) 5 kcfs switching signal
cannot be heard in the phones.

Signals received in the HOMING
position but no L/R indications
on the indicator electrical Type
7 (using the test oscillator Type
7049). 5 kc/s switching signal
can be heard in the phones.

No change in deflection on the
indicator when the switch on the
cockpit control panel is changed
from MaX to MIN and vice-versa.

Defective relay TRC/4 in
aerial junction box Type
7049.

Defective relay in control
unit Type 7117 or Type 7748.

Defective wiring between
cockpit control switch and
the remote control unit
Type 7117 or Type 77486,

Normal operation.

Defective aerial change-over
relay in junction box Type
7089.

No. HT supply to the
modulator unit.

No. GB supply to the
modulator unit.

No LT supply to the modu-
lator unit.

Defective relay HOA/2 in
the modulator unit.

Defective modulator unit,

Defective indicator electrical
Type 7.

Defective connector between
the modulator unit and the
indicator.

Defective modulator unit.

Defective switch or defective
wiring between switch and
remote control unit.

Defective wiring in the
modulator unit.

Change the junction box.

Change the control unit.

Check wiring.

Switch off No. 2 TR.

Change the junction box.

(@) Check HT fuse.

(b) Test connector between
the modulator unit and the
aerial junction box,

Check GB fuse.
Check LT fuse.

Change the modulator unit.

Change the modulator unit.

Change the indicator.

Change the connector.

Change the modulator unit.

Check wiring and switch.

Change modulator unit.
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TABLE 2
Fault diagnosis ARL.18048

A.P.2898D, Vol. I, Part 3, Chap. I (A.L.I7)

Symptom

Possible cause

Test/Remedy

No signals received on the VHF
receiver when the switch on the
control unit Type 7088 is set to
HOMING 1 but signals received in
the NoRMAL and HOMING 2
positions. Similarly no signals
in the HOMING 2 but signals in
the HOMING 1 and NORMAL
positions.

No signals received on VHF
receiver when the switch in the
control unit is set to HOMING 1
or HOMING 2 but signals received
in the NORMAL position.

Signals received in the HoMING
1 and the HOMING 2 positions but
no L/R indications (using test
oscillator Type 7049) on the
indicator electrical Type 7. The
5 kcfs switching signal cannot
be heard in phones.

Signals received in HOMING 1
and HOMING 2. No L/R indica-
tions (using the test oscillator
Type 7049). The 5 kc/s note can
be heard in the phones.

No change in deflection on the
indicator when the switch on the
control unit is changed from
MAX to MIN and vice-versa.

Defective switch in the con-
trol unit Type 7086.

No HT supply to the
modulator unit.

No GB supply to the
modulator unit.

No LT supply to the
modulator unit.

Defective relay HOA/2 in
the modulator unit.

Defective aerial change-over
relay Type 1254.

Defective modulator unit.

Defective indicator electrical
Type 7.

Defective connector between
modulator unit and the
indicator.

Defective modulator unit

Defective switch in control
unit.

Defective connector between
the control unit and modu-
lation unit.

Defective wiring in the
modulator unit.

Change the control unit.

(a) Check HT fuse.

(b) Test connector be-
tween the modulator unit
and the TR.

Check GB fuse.

Check LT fuse.

Change the modulator unit.

Change the relay Type
1254.

Change the modulator unit.

Change the indicator.

Change the connector.

Change the modulator unit.

Test for 820 ohm resistance
between pin D and E of
PL1 on the control unit
when switch is set to MAX.

Change the connector.

Change the modulator unit.

F.S./2
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TABLE 3
Fauit diagnosis ARIL.18049 and ARL.18093

Symptom Possible cause Test/Remady
No signals received on the VHF 1. Defective switch in the 1. Change the control unit.
receiver when the switch on the control unit Type 7088.

control unit Type 7088 is set to
HOMING 1 but signals received in
the NorMAL and HoOMING 2
positions. Similarly no signals
in the HOMING 2 but signals in
the HoMING 1 and NORMAL

position.
Signals received in the HOMING 1 1. Defective relay TRC/4 in 1. Change the junction box.
and NORMAL position but not in the junction box Type 7089,
the HOMING 2 position,
2. Defective connector 2. Test the connectors,
between:— .

() Control unit and the
modulator unit.

() Modulator unit and the
junction box Type 7089.

(¢) Junction box Type 7089

to TR.
No signals received in the 1. No HT supply to the 1. (a) Check HT fuse,
HOMING 1 or HOMING 2 position - modulator unit, (b) Test connector between
but signals received in the the modulator unit and
NORMAL position. the TR.
2. No GB supply to the 2. Check LT fuse.
modulator unit.
3. No LT supply to the 3. Check LT fuse.
modulator unit.

4, Defective relay HOA/2 in 4. Change the modulator unit.
the modulator unit.

5. Defective aerial change-over 5. Change the junction box
relay in the junction box Type 7089.
Type 7089.
Signals received in HOMING 1 1. Defective modulator unit, 1. Change the modulator unit,
and HOMING 2 positions but no
L/R indications (using the test
oscillator Type 7049) on the
indicator electrical Type 7. The
5 kc/s switching signal cannot be
heard in the phones.
Signals received in HOMING 1 and 1. Defective indicator electrical 1. Change the indicator.
HOMING 2 positions but no L/R Type 7.
indications (using the test oscil-
lator Type 7049). The 5 kcfs 2. Defective connector between 2. Change the connector.
note can be heard in the phones. the indicator and the modu-
lator unit.
3. Defective wiring in the 3. Change the modulator unit.
modulator unit.
No change in deflection on the 1. Defective switch in the 1. Test for 820 ohm resistance
indicator when the switch on the control unit. betweenpinDand Eof PL 1
control unit is changed from on the control unit when
MaX to MIN and vice-versa. the switch is set to Max.
2. Defective connector between 2. Change the connector.
the control unit and the
modulator unit,
3. Defective wiring in the 3. Change the modulator unit.
modulator unit.

RESTRICTED



A.P.2898D, Vol. I, Part 3, Chap. 4 (A.L.I7)

TABLE 4
Fault diagnosis on test beach
(Paragraph references in the Test column are to the test procedure detalled in Chapter 5 of Part 2).

Test Symptom Possible cause Test/Remedy
HT current consumption HT current exceeding 1. Defective capacitor 1. Renew C24,
(para. 9), NORMAL/HOMING 1mA and/orredlampon C24
switch in the test set test set illuminated, 2. Defective resistor 2. Renew R15.
switched to NORMAL, R15.
3. Defective capacitor 3. Renew C23.

HT current consumption
NORMAL/HOMING switch set
to HOMING (para. 9).

Meter balance (para. 10).

Switch waveforms (para. 11).

Mark space ratio (para. 11),

Meter amplitude (para. 14).

Meter amplitude (para. 14).

Note

Current exceeding
21 mA.

Unable to obtain
balance.

Unable to obtain 4V
p top.

Ratio greater than 1-2
to 1.

The METER GAIN control
RV3cannot be adjusted
to obtain the required
200 pA.

L and R indications
differ by more than
specified limits,

C23.
Many.

1. V9or V8defective.

2. Capacitors C29 and
C30 leaking.

3. Defective balance
control RV4,

1. V5, V6 or V7
defective.

1. V5a faulty or in-
correct valve fitted.

1. V10 defective.

2. (28 defective.

1. METER BALANCE
control RV4 adjust-
ed incorrectly.

2. V10 defective.

Check valve voltages
listed in Table 5.

1. Renew V9or V8.

2. Check valve
voltages.

3. Test for resistance.

1. Check valve
voltages.

1. Valves may require
selection for this
position (refer to
para. 5).

1. Renew V10.

2. Check valve volt-
ages. Defective C28
indicated by low
anode voltage.

1. Adjust as detailed
in Part 2, Chap. 5,
para. 10.

2. Renew V10.

The following tests are applicable to the assembled modulator unit. It is assumed that the multivibrator unit Type

7755 has been tested satisfactorily and that the fault will be in the RF unit Type 7088.

HT current consumption

HT current exceeds

1. V1, V2, V3 or V5
defective.

1. Check valve volt-

(para. 16) specified limits. ages Or  Trenew

valves.

Insertion loss (para. 18). Loss exceeds specified 1. V1 or V2 defective. 1. Check valve volt-
limits. ages or renew

valves. (Refer to
para. 7).
Modulation balance Unable to obtain 1. V3 or V4 defective. 1. Check valve volt-
(para. 20). balance. ages or renew
valves. (Refer to
para. 7).

RF balance (para. 21). Unable to obtain 1. V1or V2 defective. 1. Check valve volt-
balance within the ages or renew
specified limits. valves, Refer to

para. 7).
(A.L.17, Mar. 55)
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TABLE 5
Valve voltages multivibrator unit Type 7755

Pin No, ] 2 3 4 5 6 7 8 9
Electrode Ab Gib Cb H H Aa Cla Ca Hct
V5 —9-5 —-35 —33 19-5 19-5 —95 —35 —33 13
V6 245 —9-5 —2-8 26 26 245 —9 —2:3 19-5
V7 —2-8 —2-8 —28 19-5 19-5 —26 —26 —23 13
V8 118 —2:5 0 26 26 118 —2-3 0 19-5
V9 118 138 28 26 13 118 13-8 28 19
V10 47 12:7 26 0 13 87 0 12 65
TABLE §
Valve voitages RF unit Type 7088
Pin No. 1 2 3 4 5 6 7
Electrode Gl c H H c Gl A
V1 0 0 13 65 0 0 72-104 varies with RV setting
V2 0 0 13 65 0 0 72-104 varies with RV1 setting
V3 —~2:5 0 65 0 0 —2:5 95-130 varies with RV2 setting
V4 —25 0 0 65 o 0 95-130 varies with RV2 setting
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