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TABLE 1

Equipment type and Air Publication reference

Equipment

Air Publication

Armament safety plug, Thotn Conn, Type PT 05 SE
Circuit breakers, Type LGA.12-B1, LGA.18-B1 and A
Gun firing and ventilation

€ Control column handgrip, Type A.C.63682 (post Mod.1295) or A. C.64618 (Mod.1350)..

Compression switches, Dowty, Type C.18317 Mk.2 .
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Control panel switches, Honeywell, Type 1TL1 and 2TL1

Inverter, Type 300 ... ... .
Ventilation actuator, Type CZ. 72257
Control box relays, Type S3, 9B and SMSA-M4
Circuit breaker, Type Al .o cee cie v one
Bomb release, fuzing and jettison
Ejector release units, No.1, Mk.2
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Control panel switches, Honeywell, Type 1TL/3F and 2T Ll/ 10F

Jettison push-switches, Type B
Fuzing selector rotary switch, Type B

Practice/normal switches, three-pole, change-over, Type N.S.F.7614/K.2

Practice bomb carriers ...
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Introduction

1. This group contains the description and
operation of the armament supply and
control circuits, together with information
on the servicing required to maintain the
installations in an efficient condition. Route-
ing and theoretical circuit diagrams are
included. The aircraft’s electrical system is
described in Groups A.l1, A2 and A3 of
this chapter. Additional information on the
camera recorder is given in Chap. 2, Group
4A. Detailed information on the standard
items of equipment used in the circuits will
be found in the Air Publications listed in
Table 1.

DESCRIPTION

Armament electrical supplies

2. The armament electrical main supply is
taken from the 45 amp armament services
circuit-breaker located in the aircraft supply
panel in the radio bay. This supply is
routed direct through the armament safety
plug, prominently mounted on the starboard
glare shield in the cabin, to the armament
services circuit-breaker panel on the cabin
port side. The panel comprises five circuit-
breakers each supplying its respective arm-
aments service—bombs (12 amp)—iettison 1
(12 amp)—jettison 2 (12 amp)—R.P. (18
amp)—guns (12 amp). When the safety plug
is disconnected all armament circuits are
isolated from the supply.

3. The positive supply to the armament
switches in the control column handgrip is
routed from the 10 amp fuse 19 in the
supply panel via two alighting gear compres-
sion switches, one in each undercarriage leg.
This arrangement prevents the guns or R.P.
being fired, the camera operated or the
bombs being released while the aircraft is on
the ground. For the purpose of firing the
guns at the butts, however, the undercarriage
leg switches can be by-passed by the use of
the ground test switch (butt swirch) which is
mounted at the cabin starboard arch panel.

Gun firing and ventilation

4. The 30 mm. Aden guns are controlled
and fired electrically via a junction box on
each gun and are provided with a selective
firing system which enables all four guns to
be fired together or the inboard or outboard
guns to be fired separately. A gun firing
control panel, incorporating the guns master
switch (GUNS/OFF), the guns selector switch
(INBD/OUTBD/ALL) and the butt test switch, is
mounted at the cabin starboard arch panel.
The gun firing operation is initiated by a
trigger operated switch on the forward face
of the control column handgrip. The hand-
grip also incorporates two push-switches and
a tailplane switch. The push-switches are at
the top of the handgrip, under two spring
loaded flaps. One of the switches is used for
independent operation of the camera and
the other for bomb release or R.P. firing.
The flap over the camera switch forms a gun
safety catch and must be lifted before the
switch can be operated. The flap is, however,
cut away locally to enable the camera switch
to be pressed without lifting the flap.

5. Gun firing current is provided by an
inverter mounted on the rear face of frame
12, at the starboard side. The d.c. supply to
the inverter is fed from the guns circuit
breaker in the cabin, through a § amp
circuit breaker and the safety relay E.l on
the gun firing panel, thence to the inverter.
Relay E.1 is controlled by the guns master
switch and the safety calch switch (para. 4)
and its contacts, besides connecting d.c. to
the inverter, also connects the inverter a.c.
output to the guns circuits via gun firing relay
F.1. Each gun circuit is fused and the
circuits to the outboard guns include the
closed contacts of the de-energized relay A
and the circuits to the inboard guns include
the closed contacts of the de-energized relay
B. Guns selection relays A and B are con-
trolled by the gun selector switch (para. 4).
All relays and fuses are contained in the gun
firing panel in the radio bay.
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6. The gun package is automatically vep-
tilated whenever the guns are fired, by the
opening of a small shutter incorporated in a
gun access door located in the under-surfaces
of the front fuselage between frames 11 and
12. This shutter is opened and closed by an
actuator also mounted on the access door.
The supply to the actuator is taken through
the contacts of relay C.1 which is controlled
by relay F.1. The ventilation shutter must be
fully open in 3:5 seconds after the com-
mencement of the guns firing and close in 35
seconds after the end of the guns firing.

7. As the aircraft becomes airborne the
weight is taken off its alighting gear, thus
allowing the compression switches on each
undercarriage leg to make contact and feed
the positive supply to the swiiches in the
control column handgrip. With the guns
master switch selected to GUNs, it is necessary
then to raise the safety catch flap when it is
required to fire the guns. This action com-
pletes the circuit to the gun firing trigger
switch and energizes the safety relay E.1.
Relay E.1 controls the input and output of
the gun firing inverter positive supply from
the circuit breaker to supply the inverter via
its contacts 3-4. As the firing trigger is
pressed it closes the firing switch to energize
the firing relay F.1, the contacts 3-3a of
which complete the supply from the inverter
through contacts 5-6 of the energized relay
E.l and the closed contacts of the de-
energized relays A and B, to the gun fuses,
and the guns fire. As the guns fire, the
ventilation shutter commences to open (para.
9) and the cameras operate to photograph
the target (para. 42 and 51). When the firing
trigger is released, relay F.I is de-energized,
thus isolating the supply from the gun firing
inverter and the guns cease firing. As the
safety catch is replaced over the camera gun
switch, the safety switch will open and
de-energize relay E.1. With relay E.l de-
energized the supply to the gun firing inverter
is broken and the inverter ceases operation.
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8. The coils of the guns selection relays A
and B are energized from the guns main
supply, through the guns selector switch.
When the switch is selected to INBD guns,
relay A is energized and its contacts open (O
break the circuits to the outboard guns,
leaving only the inboard guns, supplied
through the closed contacts of the de-
energized relay B, available for firing.
Moving the guns selector switch Lo ouTBD
guns, breaks the circuit to the coil of relay
A, which de-energizes thus allowing ils
contacts to close to make a firing supply
available to the outboard guns. At the sume
time relay B is energized and ils contacts
open to break the supply to the inboard
guns. With the guns selector swilch in the
ALL guns position the circuits to the coils of
both relays, A and B, are broken and
they remain de-energized with their contacts
closed to supply current to all guns.

9. When the guns are fired, the relay F.l
is energized, breaking its contacts 6-6a
supplying contacts 6-6a of the gun ventila-
tion relay C.I which feed the ‘close’ field
coil of the ventilation shutter actuator. Al
the same time contacts 5-5a of relay F 1
close to complete the circuit to the actuator
‘open’ field coil. The actuator will, therefore,
start to open the shutter and contacts 5-5a
and 7-7a in relay F.1 complete the supply to
relay C.1, via the ‘open’ limit switch of the
actuator. Should the firing trigger be released
and relay F.I be de-energized before the
actuator completes its full travel, relay C.1
will be maintained in its energized state by
a hold-on circuit fed direct from the circuit
fuse, through itls own contacts 3-3a, the
actuator ‘open’ limit switch and its contacts
I -la.

10. When the actuator completes its full
travel, the “open’ limit switch will be broken,
thus stopping the actuator and de-energizing
relay C.1. If, however, relay F.I is still
energized, the actuator will remain station-
ary, thus keeping the shutter open. When
relay F.1 is de-energized the circuit to the

‘close’ field coil of the actuator will be
completed via contacts 6-6a of relays F.l
and C.l. The actuator will now close the
shutter until switched off by the “close” limit
switch.

11. Provision is made in the circuits 0
operate the G.90 cine-camera whenever the
guns are fired. When the firing trigger is
pressed, the firing relay will energize o pass
a supply through contacts |- la and contacts
2-2a of the de-energized bomb/R.P. release
relay to operate the coil of the camera relay.
contacts 3 -3a ol which close to connect @
supply from the camera master switch 1o
operate the camera, When the firing trigger
is released, the liring relay will de-encrgize
to open its contacts | lu to break the supply
to the camera relay. The relay will de-
energize and open its contacts 3 3 10
disconnect the supply o the camera. Addi-
tionally, the camera recorder, when mounted
on the gyro gunsight, is also brought into
circuit. When the guns fire and the camera
relay is energized its contacts 5-5a close 10
supply the recorder which will photograph
the gunsight graticule until its supply s
disconnected on release ol the firing trigger.

Inboard pylons

12. The inboard pylons are fitted with
ejector release units (E.R.Us) and the pylon
equipment makes provision for cither drop
fuel tanks, bombs, practice bomb Carriers,
target containers or rocket launchers 1o be
carried. In each pylon, two relays, C und D,
are wired to 4-pin butt connectors on the
E.R.U.s via double plocket type sulety
breaks. The C and D relays function 1o pass
supplies to detonate the ejector cartridge
and thus jettison the store carried. Each
pvlon also contuins a practice /normal swilch.
This switch is sclected 1o the  NoRAAL
position when drop tunks, rocket hatteries
or bombs arc being carriecd or o the
PRACTICE position when target containers or
practice  bomb carriers arc fitted. The
practice/ngrmal switch is connected o the
equipment being carried by a two-pin plocket
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connector. When drop lanks are fitted this
plocket connects the tank fuel high level
switch with the pressure refuelling circuit
(Group C.5), for target streaming it connects
with the stream microswitch in the target
container (Group G.2), while for practice
bombing it connects to the Type Q.1 relay
on the carrier. A second two-pin plocket
connector from the pylon connects the rocket
carrier 10 its firing circuit and also provides
an earth returmn connection for the stream
microswitches when target containers are
fitted.

13. Provision is made for the selection of
the pylon to be operated by switches
mounted on the bomb control panel at the
cabin port arch. The switches are connected
to pylon selector relays, C (starbouard out-
hoard), D (starboard inboard), E (port out-
hoard) and F (port inboard), mounted in the
bomb/R.P. selector J.B. located in the
fairing aft of the hood. The stores release
circuit lines from the practice/normal
swilches are routed through the appropriate
pyvlon selection relay 1o contacts on i bomb/
R.P. firing relay, contained in the bomb/R.P.
release and camera J.B., located at the cabin
port side between frames 1213, The release
circuit is connected to the supply, via the
master switches, when the bomb/R.P. firing
reluy is energized by the operation of the
bomb/R.P. release switch on the control
column.

14. Modification 1270 incorporates elec-
trical fuzing 1o the stores on the inboard
pylons in addition to the existing mechanical
fuzing. A three position fuzing selector
switeh (OFF /1AL /NOSE and TalL) is included
on the cabin bomb control pancl. Two
fuzing relays, A (outhoard) and B (inhourd)
are mounted in the bomb/R.P. selection
1.B., together with a 5 amp nosc and S5 amp
tail fuzing fuse and the four pylon selector
relays (para. 13). Operation of the fuzing
selector switch energizes the fuzing relays to
pass a current, in the selected fuzing mode,
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to a T.B. in the pylon and thence to the
tuzing units via two-pin connectors and
S.S.D. (supplementary safety device) sockets.

15. For practice bombing, a practice bomb
carrier is crutched up to the aircraft pylon.
Two streamlined pylons on the carriers hold
the practice bombs. The electrical release
mechanism is housed in the streamlined
container of the carrier and incorporates a
relay Q.1 and an auto-selector switch. The
bomb release mechanism is connected to the
aircraft bomb release circuits via the drop
tank fuel high level plocket in the pylon.
When the relay Q.1 is energized its contacts
close and pass the supply to the bomb
carrier auto-selection circuit.

Outboard pylons

16. The outboard pylons are fitted with
ejector release units (E.R.U.s) and are
equipped for the carriage of a drop fuel
tank, bombs, Matra launcher, rocket launch-
er rail B, or a practice bomb carrier. Each
pylon contains a practice/normal switch
which must be in the PrRACTICE position for
the operation of practice bomb carriers and
in the NORMAL position for the operation of
the other cleared armament services. Relays
C and D in the pylons connect a supply from
the store jettison circuits, via a pylon safety
break connector, 10 a four-pin butt connector
on the E.R.U. to fire the ejector.

17. Sclection of the pylon to be operated is
as for the inboard pylons and described in
para. 13 above. Modification 1245 provides
lor nose and tail fuzing units in the outboard
pylons. The function of the fuzing equipment
is as for the inboard pylons described in
para. 14 above. Provision is also made on
the outhbourd pylons for S.N.E.B./Matra
rocket pod launchers to be carried. A relay
RE mounted on the pylon, when energized
by a supply routed through the R.P. master
switch, the energized R.P. firing relay, the
rocket selector switch and the selected pylon
relay (Cor F), will pass o firing current 1o
the rocket pod through a 4-pin plocket

type connector. Rocket launcher rails A, B,
C and D are mounted on the underside of
the outer wings. Ruils A, C und D are
attached to pairs of mounting posts altached
to the wing structure, while rail B is secured
to an adapter on the outboard pylons. The
rockets are fed with a firing current through
4-pin plocket type connectors in the wings
from supplies obtained via the R.P. firing
and distribution box located at frame 19.
When practice bomb carriers are fitted (o
the outer pylons, connection is made to the
bombs release circuil, lor operation of the
carrier, through the drop tank fuel high level
plocket connector attuched 1o a T.B. in the
pylon.

Practice bomb fuzing and release

18. The release ol practice bombs s
initiated by operating the bomb/R.P. release
push-switch in the control column handarip
alter the requisite preliminary switch selec-
tions have been made. Practice bombs ure
manually fuzed prior to take-off but, to
ensure that the correct bombing drill s
carried out, a fuzing selection must be made
belore the practice carriers can operute. The
supply to effect the bomb selection is tuken
from the 12 amp bomb circuil-breaker
through the bomb and R.P. master switches.
With the bomb master switch on the bomb
control panel selected o, it is necessary that
the R.P. master switch on the R.P. control
panel be in the orr position o muke
supplies availuble at contacts Lo, 2a and Sa
of the bomb/R.P. firing relay, at the pylon
selection switches on the bomb control panel
and at terminals 2 5 of the fuzing sclector
swilch.

19. When the fuzing sclector is switched to
TAll, a supply energizes the coil of the fuzing
relay, which closes to provide u circuit from
the selector switch, through a 5 amp tail fuse
and relay contacts 1 la, to werminal 7 on
the practice/normul  switch,  For practice
bombing the practice/normal switch s in
the praCTICr position. The switch provides
a circuit thirough terminals 7 & 1o pin 2 of
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the carrier plocket connector, to tlake a
supply to relay Q.1 on the carrier, which
closes its contact arm to put the auto-selector
switch and release solenoids in circuit to
await a release current.

20. With the aircraft airborne and the leg
swilches of the undercarriage closed (para.
3), when the release push-switch on the
control column is pressed, the bomb/R.P.
firing relay is energized and its contacts 1-1a
(inhoard pylons) and 3--3& (outboard pylons)
close to provide a release current at terminal
| of cuch of the pylon selection relays.
Selection of the required pylon is made by
switching on the appropriate pylon selector
on the cabin bomb control panel, which will
provide & supply from the bomb 12 amp
circuit breaker to energize the coil of corres-
ponding pylon selection relay. The selected
relay closes its contacts 1 la to bring the
current to terminal 2 of the practice/normal
switch. The switch being in the PRACTICE
position, provides a vircuit through the
contacts of the carrier relay Q.1, already
energized by the fuzing action (para. 18), 10
the auto-selector  to  operate  the  release
solenoid and the bomb is released.

Store release, fuzing and pylon selection

21. Stores mounted on the inboard and
outhoard pylons and attached to the ejector
release units (FE.R.U.'s) are released, after
the . requisite necessary swilching selections,
by operating the bomb/R.P. release push-
switch in the control column handgrip.

22. ‘The three position fuzing selector switch
on the caubin bomb control panel provides
for ‘tail” or ‘nose and tail’ fuzing. With the
bomb master switch ON, it is necessary that
the R.P. master switch be in the 0¥ position
in order that a supply from the bomb 12
amp circuit breaker be applied o terminals
2 5 of the fuzing selector switch, Selecting
the fuzing switch to Tan. energizes the coils
of bhoth the inboard and outboard fuzing
relays which are located in the bomb/R.P.
selection junction box. Their contacts close

*
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to provide a circuit, through the 5 amp tail
fuzing fuse and contacts [-la, to a T.B. in
the pylon. From the terminal block, con-
nectors Type 5D/1986 complete the tail
fuzing circuit to the tail fuzing units and
S.S.D. sockets.

23. Further selection of the fuzing selector
to the NOSE and TAIL position leaves the
coils of the selection relays energized and
provides an additional circuit, through con-
tacts 3-3a and the nose fuzing fuse, to
terminal blocks in the pylons where connec-
tion is made to the nose fuzing unit and the
S.8.D. socket by Type 5D/1986 connectors.
Current is therefore available at the fuzing
units to operate the fuzing devices as the
store falls away from the aircraft,

24. With the aircraft airborne and the leg
switches of the undercarriage closed (para.
3), when the bomb/R.P. release push-switch
1s pressed, the bomb/R.P. firing relay is
energized and its contacts 1-la (inboard
pylons) 3-3a (outboard pylons) close to
provide a release current at terminal 1 of
each of the pylon selection relays. Selection
of the pylon to be operated is made by
switching on the appropriate selection switch
on the cabin bomb control panel which will
provide a supply from the bomb 12 amp
circuit-breaker to energize the coil of its
corresponding selection relay. The relay will
close its contacts and the firing current is
fed, through contacts 3-3a of the firing relay
and contacts 1-1a of the selection relay, to
terminal 2 of the practice/normal switch. At
the same time a duplicate circuit is made
through contacts 5-5a of the firing relay and
contacts 3-3a of the selection relay to
terminal 5 of the practice/normal switch
The practice/normal switch, selected to the
NORMAL position, continues the duplicated
release circuit to energize the coils of two
relays, C' and D, mounted in the pylon.
Switch terminals 2-3 are circuited to relay
C and terminals 5-6 to relay D. The
energized relays C and D each close their
contacts 2-3 and 22-23, thus providing a
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dual circuit through cach relay. The relays
then separately feed the duplicated firing
current, through a salety break, to the
E.R.U. 4-pin butt connector. The firing
current supplied through cither or both of
the duplicated firing circuits will then fire
the cartridge to operate the ejector and so
release the store.

Store and drop tank jettison

25. The E.R.U.'s on the inboard and out-
board pylons may be actuated by the use of
the inboard and outboard pylon stores
jettison push-switches mounted on the cabin
bomb control panel, pressed separately or
operated simultaneously by the use of the
clear aircraft bar which mechanically de-
presses both switches. The jettison circuits
are arranged so that the bomb fuzing selector
switch must be in the or) position before
supplies can be fed to the E.R.U.s 1o fire
the ejector and release the store, thus
ensuring that the stores are jettisoned in the
safe, unfuzed state. A pylon selection cancel
relay is incorporated in the circuit to over-
ride any pylon selection already made and so
ensure that a jettison release supply is fed
to the E.R.U.'s when the jettison switches
are pressed.

26. The jettison circuits, outboard and in-
board, are each arranged in duplicate. One
release circuit originates at the 12 amp
jettison 1 circuit breaker, which feeds one
pair of contacts in each jettison push-switch.
Operation of the push-switch takes the
supply to contacts 6-6a of the de-energized
fuzing relay. Should the fuzing relays be
energized by a selection of the fuzing switch,
contacts 6-6a and 8-8a will be open and no
circuit available for jettison release. Contacts
6-6a take the supply to terminals 4-4a of
the pylon selection relays. The coils of any
selected pylon relays  de-energize  when
operution of a jettison push-swilch energizes
the pylon selection cancel relay, whose
contucts open o break the supply to all
pylon selection relays. The supply now passes
through contacts 4-4a of the de-energized
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selection relays to the coils of relays D in
the pylons, which energize to close their
contacts 2-3 and 22-23 1o take the jettison
release current through the safety breaks
and butt connectors to fire the E.R.U.
ejectors.

27. The duplicate jettison release circuit
originates at the 12 amp jettison 2 circuit
breaker which feeds a second pair of con-
tacts in each of the jettison push-switches.
Operation of the push-switch takes the
supply to terminals 8-8a of the de-energized
fuzing relay and thence to the coils of the
relays C in the pylons, which energize to
take the current through their contacts 2-3
and 22-23 to the safety breaks and butt
connectors to fire the ejectors.

28. A system of blocking diodes is in-
corporated in the circuits between the
inboard and outboard jettison push-switches
and the coil of the pylon selection cancella-
tion relay. The diodes, D1-D3, are mounted
on a bracket behind the bomb control panel
in the cabin, They are inserted to prevent
the inboard jettison circuits being activated
when the outboard release push-switch is
pressed and vice versa.

29. Additionally, blocking diodes D5-DS8,
are mounted in the bomb/R.P. selector J.B.
and inserted, one in each jettison circuit to
relays C in the pylons. Their function is to
oppose the release current which would flow
to the companion pylon (inboard or out-
hoard) when a store is selected and released
by the control column release switch in the
normal manner (paru. 24).

Target banner towing

30. Provision is made, by utilizing arma-
ment services circuits, for the streaming and
release of lowed banner targets. Targets
are carried and streamed from containers
mounted on the inboard pylons. They are
streamed by the operation of the stream
switches (incorporated with the stream in-
dicators), mounted as a group above the gyro
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sunsight in the cabin, after certain other
switching selections and cable connections
have been made. A target towing ccntrol
box is mounted at frame 17, adjacent to the
supply panel, and contains the launch
selector switch, relays and fuses and instruc-
tions for transferring certain cable connec-
tions to effect the target towing role. The
target towing cables are attached to two
target towing release slips mounted on the
underside of the centre fuselage. The targets,
when streamed, remain attached to the
release slips until released by operating
either the bomb/R.P, release push-switch in
the control column handgrip, the target
standby release push-switch or the inboard
jettison switch,

31. Targets are also launched by the drag
launch method in which the stream wing
launch containers are not used. In this
method the towing cable is attached to
the release slip while the aircraft is on
the ground and the target is dragged off the
runway. -

32. Interconnection with the air brake con-
trol circuit (Group D.7) is arranged to ensure
that the air-brake is retracted when the
target banners are streamed and remains
inoperative until the cables have been
released.

33. A full description of the target towing
circuits and their operation is contained in
Group G.2.

R.P. firing

34. To operate the aircraft in its ground
attack role provision is made for two
methods of rocket projectile firing. In one
system, 3 in. rockets are launched from
rails under the outer wings and in the other,
68 mm. SNEB projectiles, in a Matra pod
launcher holding 19 rockets, are launched
from the outer pylons (para. /7). Modifica-
tions 1260 and 1258 retain the rocket battery
release circuits to the inner pylons, available
for future requirements. Its plocket connector

is used Lo provide an earth return circuit for
the stream indicator lamps, when in the
target towing role. Each installation is
operated by electrical power from the I3
amp R.P. circuit-breaker (para. 2) and the
firing sequence is initiated by the use of
the bomb/R.P. push-switch on the control
column handgrip, after certain other switch-
ing selections have been made. The circuits
are arranged to allow the target to be
photographed by the G.90 camera and for
a record to be taken from the gunsight
graticule (para. 42 and 51 up 1o the moment
of firing, at which instant a further circuit is
introduced to cage the gyro gunsight to
prevent wander of the graticule during the
R.P. attack manoeuvre (paru. 54).

35. The 3 in. projectiles are carried on
four sets of Mk. 12, Type 3 launchers located
beneath each outer wing. The firing system
employed is the Type 2 uniselector system,
which is designed to fire up to 24 projectiles
in salvoes of 2, 4, 6 qr 8. The size of the
salvoes is selected by use of the R.P. selector
switch located on the R.P. control panel on
the cabin port coaming. The selector is a
four position rotary switch, marked 2, 4, 6
and 8. The installation employs a firing
distribution box and has two modes of
operation, normal and ripple firing. These
are selected by a rocket mode switch marked
RIPPLE-SALVO-PODS, also mounted on the
R.P. control panel together with the R.P.
master switch.,

36. The R.P. firing distribution box is
mounted adjacent to the R.P, J.B. on the
starboard fuel tank access door on frame 19.
The control circuit connections are made via
an unmarked plug. Two other plugs on the
box are used for connecting the firing circuits
and are marked pPairs and sinGrrs. On
Hunter aircraft, only the singles plug is used,
the other is covered by a protective cap and
should not be connccted, since in certain
circumstances ils use can result in an in-
correct firing sequence, with the possibility
of damage to the aircraft. A reset push-
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switch, used for resetting the distribution
box, and a magnetic indicalor are contained
in the R.P. J.B.

37. In order that the system may be
activated when the firing release switch is
pressed, it is necessary that the R.P. master
switch be in the ON position and the
bomb master switch be in the OFF position
to make a supply available from the 18 amp
R.P. circuit breaker. With the aircraft air-
borne power supplies are available at the
bomb/R.P. release push-switch and at the
camera swilch n the control column hand-
grip. When the release switch is pressed, the
bomb/R.P. firing relay is energized and
closes its contacts 7-7a o take the operating
supply from the master switch to the rocket
mode switch. With this switch selected to
siRvo, supplies will pass to the distribution
box. The size of the salvoes, 2, 4, 6 or 8
projectiles, is selected by the R.P. selection
switch which routes a supply through the
selected circuits to the distributor box, which
operates to fire the projectiles.

38. When the firing push-switch_is pressed,
with the rocket mode switch in ®he RIPPLE
position, the supply passes to the firing
distribution box via contacts on the rippling
relay in the R.P. J.B. The uniselector and
relay then operate together, as described in
A.P4343X, Vol. 1, Sect. 16, so that pro-
jectiles are fired continuously in salvoes, in
accordance with the selection made on the
selection switch, ie. 2, 4, 6 or 8 at a time,
until the armament is expended or the firing
switch released.

39. The reset switch is used to reset the
uniselector in the firing distribution box
prior to re-arming. The indicator will operate
when resetting is complete and will be de-
energized when the reset switch is released.

40. The 68 mm. SNEB projectiles are fired
from Matra launcher pods holding 19
rockets, attached to the outboard pylons.
The circuits to the pods form the alternative




OUTBOARD fh (O
JETTISCNqﬁ | l
{— 4 o, 9L
_ swirek 10 1
i 2 5 FUTING |
: {SELECTOR
! LSWITCH
Yidp e 84
ofF =715 T T Ta & oS E =
s Pami ,,,,CC[. 62
o |wtrs.1,..
s g gler - S 2
L
TO ARMAMENT | TO ARMAMENT

SERVICES ~FULING

. FRACTICE

.

PRACTICE/
NORMAL
SWITCH

o o o o o e

|
prm———n
T

= PCWFER SUPPLIES

. TO ARMAMENT SERVICES

JETTISCN |

3 |OUTBOARD

FUZING
RE_AY

TQ ARMAMENT

SERVDCE‘S— FUZING

JETTISON 2
T

-
(;IQ AMP
z

I
( 3\ |NBOARD
> {E T;I’ICSPC‘}N
Swi
2y

SERVICES -STORE
| RELEASE & PYLCN
| SELECTION

1

| TO ARMAMENT
| SERVICES-STORE _ | ...
| RELEASE 8PYLON 2" )

SELECTION

]

:
g

=Ry T

ot

-

-1

== o
SELECTION [

PRACTICE

r

RELAY'E'

TO ARMAMENT v
sanwce?-ruzws Ly : t
! el
=i s o | PRACTICE/ TO STARBOARD
! : | NORMAL INBOARD PYLON
et o8 1 SWITCH
[ R
- 1RGE
y 1 : : :
1O - ki i
CCT. | Ao |
PRT i

3

L
SELECTION
RELAY C

| |

TO STARBOARD
OUTBOARD PYLON

! DOTTED LINESSHOW CCT. CONTINUATION
FOR REFERENCE PURPOSES ONLY,
! DORT & STARBOARD PYLONS ARE SIMILAR.

' OTHER CCTS REFERRED TO. ..
i PR.. PRESSURE REFUELLING.

DIODES DI-DS INC, IN CANCEL RELAY
ot CCT. ARE TYPE 1578_(FERRANTI)

DIODES D5-DBINC, IN JETTISON LINES

TN SAFETY | | ! ] ARE TYPE |2F80(INT. RECTS.)
) -t i)
FUEL HICH LEVEL BREAK 7 (777 FUEL HIGH LEVEL
R A OR
PRACTICE CARRIER CATTITTTY PRACTICE CARRIER
DR RN | OR
TARGET CONTAINER VA GE e g P TARGET CONTAINER
PLOCKET { ) e g pEA EPLOCKEI :
< 3 i
12 Sl PYLONS
. SR )
PORT OUTBOARD —# N PORT INBOARD /
Fig.5. Store jettison (theoretical)

RESTRICTED

T.P.(E) 9246



B.S./T

system of R.P. firing on the aircraft. Selec-
tion of the pylon to be operated is made by
the appropriate pylon selection switch which
energizes its corresponding relay (para. 24).
With the bomb master switch orF and the
R.P. master switch ON, a supply is taken
through contacts 5-5a of the selected pylon
relay to the 4-way pod plocket connector.
When the aircraft is airborne and the bomb/
R.P. release push-switch pressed, the coil of
the firing relay is energized (paru. 37). lIts
contacts 7-7a close to pass current from the
R.P. master switch, through the rocket mode
switch, which is selected to pons, to contacts
7 of the pylon selection relays. The selected
relay has closed its contacts 7-7a and the
supply passes to energize the rocket firing
relay R.F. which operates to take the firing
current to the 4-pin pod connector plocket.
The electrical circuit of the Matra rocket
pod launcher will appear in the appropriate
Air Publication when issued.

41. Circuits are incorporated in the R.P.
system to control the operation of the G.90
camera and the gyro gunsight recorder
camera, during an R.P. attack, through the
camera relay circuits (para. 42 and 53).
Additionally, the camera relay circuit pro-
vides for the gunsight moving graticule to
be caged on operation of the R.P. firing
push-switch and to become uncaged on the
operation of the camera push-switch on the
control column handgrip (paru. 54).

G.90 camera

42. The 16 mm. cine camera Type G.90,
incorporating an internal overrun control
unit, is located on a mounting platform
inside the fuselage nose structure at the top
just forward of the frame 3 and is focused
through a vision tube riveted around an
orifice in the skin. The camera is normally
controlled by the gun firing relay (para. 7),
being operated whenever the gun firing
trigger is pressed to fire the guns or, in-
dependently of the guns, by the operation of
the camera push-switch at the top of the
control column handgrip. During an R.P.
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attack the camera is also used to photograph
the target up to the moment that the pro-
jectiles are released.

43. The camera body heater, which is
thermostatically controlled, is supplied via
the camera master switch located on the leg
panel. An iris selection switch, marked
BRIGHT and DuLL, used to select the correct
iris opening according to bright or dull
weather conditions is located on the star-
board instrument panel.

44. To enable the camera 10 be tested and
serviced before flight, a switch marked
NORMAL and TEST, together with a camera
run indicator lamp, is provided in a test box
situated in the fuselauge nose. When placed
in the TEST position the test switch supplies
the camera direct from the camera master
switch. The camera run indicator lamp is
controlled by contacts in the camera and
will flash on and off as the film passes
through the magazine to indicate that the
camera is operating correctly.

45. The camera body healer is supplied
from the 10 amp fuse 6 on the leg panel
when the camera master switch is closed, the
heater being thermostatically controlled to
maintain the camera at its correct operating
temperature. A supply is also made from the
camera master switch, through the closed
contacts of the de-energized iris relay to the
iris coil in the camera. The supply to the
camera push-switch on the control column
handgrip is taken from the gun firing fuse
19 on the supply panel, via the alighting
gear compression switches (para. 3).

46. The camera may be operated in-
dependently of gun firing. When the aircraft
is airborne, the compression switches make
contact to bring a supply to the camera
push-switch. Thus, when the switch is pressed
to operate the camera independently of the
guns, the supply is fed to the coil of the
camera relay via contucts 224 of the de-
energized firing relay. With the camera relay
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encrgized, contacts 3-3a will complete the
supply from the camera master switch to
pin C of the camera.

47. Pin C of the camera is in internal con-
nection with the overrun indicator solenoid,
overrun clutch solenoid and the camera
motor, via the overrun selector when in
the non-overrun position. The camera will,
therefore, run with the overrun mechanism
inoperative, i.e. clutch disengaged and over-
run indicator retracted until switched off
when the camera push-switch is released to
de-energize the camera relay.

48. When the overrun selector is in the
overrun position, pin C of the camera feeds
the overrun indicator solenoid and the over-
run clutch solenoid as before, but the feed
to the camera motor is taken from pin D of
the camera, via the overrun microswitch and
overrun selector. When the camera push-
switch is released to de-energize the camera
relay, the overrun indicator and overrun
clutch solenoids will be de-energized, but
the camera motor will continue to run until
the overrun microswitch is operated. The
overrun microswitch is operated by a cam,
driven via the clutch from the camera lay-
shaft. When de-energized, the clutch is
allowed to engage with the layshaft and
rotate the cam to operate the microswitch.
The operation of this switch will cut off the
supply to the camera motor and the camera
will stop, having overrun for approximately
two seconds after the camera push-switch
was released. When the overrun indicator
solenoid is de-energized it will allow the
overrun indicator pointer to appear in the
film gate aperture so that it will be visible
in that section of the film exposed during
the overrun period.

49. To operate the camera with gun firing,
when the firing switch is pressed and the
firing relay is energized, a supply is fed
through its contacts 1-la and contacts 2-2a
of the de-energized bomb/R.P. release relay
to energize the camera relay, With the
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camera relay energized a supply is fed to
the camera in the manner as described in
para. 46—48. The camera will therefore
operate to photograph the target as the guns
are fired. As the firing trigger is released,
the relays will de-energize to break the
supply to the camera.

50. When making an R.P, attack, the
tactics employed are to photograph the target
up to the moment that the projectiles are
released and thus it is necessary tostart the
camera before firing the projectiles and keep
it operating until the projectiles are fired.
This is accomplished by a hold-on circuit
through the bomb/R.P. release relay. Opera-
tion of the camera push-switch will energize
the camera relay via contacts 2—-2a of the
de-energized bomb/R.P. relay, With the R.P.
master switch selected ON a hold-on supply
is made to the camera relay through contacts
2—2a and 4-4a of the de-energized bomb/
R.P. relay and contacts 1—1a of the energized
camera relay. The camera will thus continue
to operate after the camera push-switch is
released. On firing the rocket projectiles, by
pressing the bomb/R.P, release push-switch
in the control column handgrip, the bomb/
R.P. relay is energized to break the hold-on
supply to the camera relay and its contacts
3—3a open to break the supply to stop the
camera. To start the camera in preparation
for a further attack, the camera push-switch
must be operated again.

Camera recorder
51. The camera recorder is an electrically

T.P.(E)11339
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driven cine camera used in conjunction with
the pilot’s gyro gunsight to photograph a
target as reflected in the gunsight graticule,
The camera is mounted on the gunsight and
used during gun firing and R.P, attacks.

52. 'In a gun firing attack, as the trigger is
pressed, the gun firing relay is energized to
close contacts 1—-1a to complete a supply via
contacts 2—2a of the de-energized bomb/R.P.
relay to operate the camera relay. Contacts
5-5a of the camera relay then close to
complete a circuit from fuse 14 in the leg
panel ta supply the recorder and the camera
will operate as described in Chap. 2. Group
4A. On release of the trigger, the relays are

de-energized to break the supply to the
recorder,

53. In an R.P. attack, on pressing the
camera push-switch, as described in para.50
above, the camera recorder, when fitted, will
operate co-incidentally with the G.90 cine
camera, being supplied through contacts
5-—5a of the camera relay,

Gyro gunsight caging

54, During the initial stages of an R.P.
attack a restricting influence is placed on the
gyro gunsight moving graticule to prevent
wander., This is known as caging and is
achieved by feeding into the range coils of
the sight, an electrical current strong enough
to elimihate the wander when the caging
circuit is made, At the commencement of
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the attack the gunsight control unit selector
switch is set to an R.P. setting, When the
camera push-switch is pressed the camera
relay hold-on circuit will operate as described
in para.50. Its caging contacts 2—2a are held
open and as the caging current is passed
through a resistance, the sight is in the
uncaged condition. When the bomb/R.P.
push-switch on the control column handgrip
is pressed to release the projectiles, the
camera relay will de-energize and close its
caging contacts 2—2a, to complete a supply
to relay E in the sight unit, Relay E will
energize and close its contacts 22—-23 to route
a strong positive supply, cutting out the
resistance, to the range coils to cage the
sight. The gunsight will uncage on further
pressing the camera push-switch, Further
information onthe gyro gunsight is contained
in Group 4A and in Air Publication 1275E,
Vol. 1, Sect. 5.

SERVICING

General

55, For general servicing of the electrical
system reference should be made to Group
A.1 of this chapter, All the components
should be kept clean and examined period-
ically for signs of damage and to ensure that
they are securely mounted. Apart from the
standard routine serviceability and bench
testing of the components as described in
the appropriate Air Publications quoted in
Table 1, no further servicing should be
necessary,

R
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The Bomb/R.P. push switch, Part
No. ACM 22556/6, (initial fitting to control
handle Part No."AC63682), is subject to
failure by jamming. When necessary,
switch Part No. 24484/7 (Mod.1335) is
fitted, Mod. 1350, by conversion, re-
places the above control handle with Part
No. A.C.64618 to overcome instances of
brake lever restriction due to loosening of
the screws securing the lever assembly to
the control handle.

Mod.1288

56. Mod.1288 introduces new firing relays
with improved earthing facilities for inboard
pylons of the following Part Numbers

Port inboard pylon Stbd. inboard pylon

D 243127 D 243128
D 250720 D 250721
D 267584 D 267585
E 263811 E 263812
E 263850 E 263851 >

Testing ejector release circuits

57. The procedure for testing the ejector
release circuits is given inthe following para-
graph:-

(1) Condition

With the aircraft on the ground and no

external stores fitted, check that the

following items are disconnected,

(a) Armament safety plug.

(b) Gun package.

(c) Safety plockets in both inboard and
outboard pylons,

(d) Butt connectors from inboard and

' outboard E,R.U,’s.

(e) External supply,

(2) Preparation
{a) In the cockpit select the following

T.P.(E)11341

HESIRICIED

switches as shown:-
3attery master )
Bomb master
R.P. master
Gun master ;’ OFF
Pylon selector
Fuzing selector

Butt test J
Rocket selector SALVO
R.P. salvo selector 2

(b) Ensure that all armament circuit
breakers are ‘out’,

(c) Ensure the practice /normal switches
in all pylons are set to NORMAL.

(d) Connect the pylon safety plockets,

(3) Pre-arming tests
Using a Voltage Detector Unit of suit-
able sensitivity connected at each E.R.U,
butt connector, check for ‘no volts’ or
‘supply volts’ at these points when the
bomb release and jettison circuits are

selected in sequence (7 to 17), as shown
in Table 2.

(4) On completion
Disconnect the safety plockets in the
inboard and outboard pylons.

Arming ejector release unit
58. The procedure for arming the ejector
release units is as follows:-
(1) Condition
As in para, 56, sub-para. (1).

(2) Prepe;ration
As in para, 56, sub-para, (2) but leave

RESTRICTED
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the safety plockets in the pylons dis-
connected,

(3) E.R.U. arming procedure

Using a Bridge Megger in the ‘bridge’
condition and ensuring that slip speed
is maintained, with the earth terminal
connected to pin D of the armament
safety socket and the line terminal
connected to earth, check for the correct
position of the E.R.U. firing circuit
relay contacts as detailed below.

(a) Depress and hold outhoard jettison
switch. Reading obtained should be

between 140 and 155 ohms,

(b) Trip jettison 2 circuit breaker.
Reading obtained should be be-
tween 225 and 250 ohms.

(c) Releasethe outboard jettison switch
and depress the inboard jettison
switch, Reading obtained should be
between 225 and 250 ohms,

(d) Reset jettison 2 circuit breaker,
Reading obtained should be be-
tween 140 and 155 ohms. Release
the inboard jettison switch,

(e) At the outboard pylons, using a
low voltage ohmeter between the
poles of safety plockets C and D
(free ends), check for closed back
contacts of E.R.U. firing relays.
Reading obtained should be zero.

(f) At the inboard pylons, using a 250
volt Megger, check for open relay

contacts between the red and blue
pins of plockets C and D (free




PRE-ARMING TESTS ON E.R.U. CIRCUITS

TABLE 2

o (=] = . .
r % CIRCUIT BREAKERS % o b el BExgl 2. x % o B = PYLOM SELECTOR SWS. E.R.U. BUTT. CONNS.
W w
lwg e @ zh w33 rl| 2% | 2l s
S| <2122 luaster| sowa | 577 | BT aep ciiis | 2% No| w2 | 8d| o] 58| 32 | 55| £ & | Port | PORT | sTBD sTBD | PORT | PORT | sTBD | 5TBD
1 2 o o R © X ® A P e il s 24| Z 3% |outep.| nep | e |ouTeD.|oOuTBD.| INBD. | INBD. | OUTBD.
NO N NO NO
1 |connp.| oM ouTt ouT ouT out | out | out | oFF OFF OFF |saLvo 2 ofFf | OFF off | ofFf | off | OFF off | oFf g
voLTs|voLTs | voLTS| vOLTS
2 " ' IN IN " " IN IN ON ON 0" " " " " " " 0" " " 1 " " "
3 " 1 " Nl " " DUY DUT i " UFF " " " ON " " " " " " " "n " "
4 " " " " " " " " " " n " ON 3 " " " " " il " " n n
L o No |suppLY
[ t " " " " " " " " " " " " " H " 0" " 0" " "
$ OFF ON voLTs | voLTS
i NO  |suPPLY]
7 " i 1 | " " " N i " i3 " " " " " OFF ON " " voLTS | voLTS "
" i : . no |suppLY
8 i 0 i " " . i P i ii i " " i " i OFF ON voLTs | voLTs
s | " o . " i i B . " " . i W | oFF | on | ow | " " no | oer | v " v ] vares
10 n . R out i i " " SFF i i i i ofFF | OFF " " i " i " ?;LP;‘: et I
1 " " " " " " " " ' " " " ' SUPPLY O NG [SUEELY
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12 i i it ji it - o o " W % i it " b i " i " i " i " " "
" " NO |SUPPLY|suppLY] NO
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NOTE :

Operations 10 and 11, supply volts should appear on one contact only of each butt connector
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Fig.13. Store release (routeing - wings and outboard pylons)
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(g)

(k)

(1)

ends). Reading obtained should be
between 20 megohms and infinity.

Fit a cartridge in each E.R.U.
Ensure that the top cap of the
cartridge, top and bottom contact
pins of the breech cap and contacts
of the butt connections are clean
and free from grease.

Assemble the breech cap and butt
connector to the E.R.U.

Using a suitable safety ohmeter
(0—500 ohms scale) between the

. RESTRICTED

poles of safety plockets C and D
(fixed ends), check the resistance
of the cartridge fuze circuits. The
reading obtained should be between
15 to 500 ohms.

(k) Reconnect plockets C and D prior
to flight.

Note . . .

The arming of E.R.U.’s must be carried
out in accordance with local orders which
concern the safety of aircraft and personnel.
The armament safety plug must only be re-
connected just prior to butt test or flight.

RESTRICTED

REMOYAL AND ASSEMBLY

General

59. Once access has been obtained, the
removal and assembly of the components
forming the armament services should
present no difficulties. The removal of the
gun firing panel and ARM junction boxes,
which carry the majority of the components
is fully described in Group A.2. The loca-
tion of and access to all the components is
indicated in Group A.3. The removal of the
guns is covered in Sect.7, Chap.3 and the
removal of the pylons in Sect.3, Chap.2.

T.P.(E)11345
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Appendix 1 — MODI FICATION 1331
(Camera Delay Unit)
LIST OF CONTENTS LIST OF ILLUSTRATIONS
Para. Fig.
Introduction 1 Gun firing and ventilation (theoretical) 1
Equipment employed 2 Store release and pylon selection (theoretical) 2
R.P. services (theoretical) 3
Description G890 camera and associated circuits
Mod. 1331 3 (theoretical) ... 4
General 4 Store release (routeing- fuselage) 5
(G90 camera 5 Rocket battery and 3 inch R.P.
/ndependent camera operation G routeing-fuselage) . s 6
Camera operation with gun firing i GO0 cumwera frouteing; . . P - 7
5.P. photographic tactics 3
Lelners and bomb mode 11
.mers récorder . 12
ST
Introduction

This appendix coatuins e description
and operation of components associated with
tiie GY0 cumera circuits, which are affected by
the introduction of Mod.!331. Minor changes
in circuitry are shown in tigs.] to 6, and the
major changes, which are in the camera control

T.P(E)112347

and operation circuits, in g7 LESCRIPTION

Equipment employed

2 The addifional equipment introduced by Mod. 1331

this modification und all positioned i the 3 “his modification introduces I second -
Bomb/R.P. release and camera J.B. will be delay unit into the gyro gun sight and camera
tound in Table |. circuits, which, ir the R.P, mode, delays re-
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Fig. 2 Store release and pylon selection (theoretical)
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caging of the G.G.S. and allows the camera to
continue running for 1 second after the rocket
projectiles are released. This 1 second delay in
recaging the G.G.S. enables the pilot to follow
the target through the ripple firing sequence.
Mod.1331 also deletes the caging of the G.G.S.
in the bomb mode.

General

4.  The power supplies and control of the
main armament services remain as described in
paras.1-41 of ‘Group G1 in this A.P. Minor
changes in circuit routeing are shown in relevant
Figs. in this Appendix. Changes in the control-
ling of the gyro gunsight and G90 camera
brought about by the introduction of this
modification are described in the following
paragraphs.

G90 camera

5. The general description and internal opera-
tion of the G90 camera, in paras.42-48 of
Group G1 is unaltered, except that the camera
now operates for 1 second after the rocket pro-
jectiles are released and independent camera
operation is as in the following paragraph.

Independent camera operation
6. When the aircraft is airborne, the com-
pression switches make contact to bring a supply

TABLE 1

% B o B 0N 0 Y b b

to the camera push-switch. With this push-
switch depressed, a supply passes directly to the
coil of camera relay B, to energize it, and close
contacts 3-3a. When the camera master switch
is selected to ON, a supply will pass across these
contacts direct to pin C of the camera, causing
the camera to operate. Releasing the push
switch will de-energize relay B and stop the
camera.

Camera operation with gun firing

7. When the aircraft is airborne, the com-
pression switches make contact to bring a supply
to the gun safety catch on the control column.
With the safety catch closed and the gun firing
trigger pulled, gun firing relay F1 is energized
to fire the guns. When this relay is energized,
supply will also pass across its contucts 1-1a
from the oleo leg compression switches (o
energize the coil of camera relay B. Contuacts 3-
3a of relay B then supply pin C of the camera as
described in para.6. The camera will now
operate to photograph the target. Releasing
the gun firing trigger will de-energize relay F1,
stop the gun firing and break the supply to the
coil of relay B, which in turn will open its
contacts 3-3a and stop the camera.

R.P. photographic tactics

8. When making an R.P. attack, the tactics
employed are to start the camera photographing
the target during the run in, and keep it opera-

Equipment employed and Air Publication Reference

Equipment Type

Delay unit and T.B. assembly ...

Diodes, Ferranti Type ZS 78 (fitted to relays A and B)

Air Publication

«v e .. .. Hawker design

T.P.(E)11353

RESTRICTED

A.P.101B~1307~1,Sect.5,Chap. 1,Group G.1,App.1

A.L.183 May 70

ting until 1 second after the projectiles are
released. This is accomplished by a hold-on
circuit supplied through relay C and the delay
unit (D.U.), and controlled by the Bomb/R.P.
master switch and the delay network in the
D.U. With the R.P. master switch set to ON and
the bomb master switch OFF, a supply is
fed from the 12 amp circuit breaker to con-
tacts 3, and 6 and to the coil of camera change-
over relay C. Relay C is thus energized closing
contacts 3-2 and 6-5 and passing a supply to
contact | of camera relay B in readiness for the
hold-on circuit when the camera push switch is
pressed.

9, With the camera push switch pressed,
relay B is energized as described in para.6 and
the camera will commence to operate.  The
hold-on circuit is now also completed ucross
contacts I-1a of reluy B, through terminal 2
and contacts 1-2 and 4-5 of relay A in the delay
unit, out through terminal 1 and back through
the coil of camera relay B, so forming a circuit
to keep relay B energized and the camera opera-
ting, when the camera push switch is released.

10. With conditions as in the previous para-
graph, when the R.P. release button is pressed,
supply is passed from the compression switches
to energize the coil of the Bomb/R.P. release
relay A to fire the projectiles. Supply is also fed
through terminal 3 of the delay unit to energize
relay B in the delay unit and start the 1 second
delay network. Relay B in the delay unit has a
hold-on circuit through contacts 1-1a of camera
relay B, terminal 2 of the delay unit and its own
contacts 5-6. This ensures the full delay time
if the R.P. release switch is released within 1
second of firing the projectiles. One second
after pressing the Bomb/R.P. release switch,
transistor T2 in the delay network will start to
conduct, energizing relay A in the delay unit
momentarily. This breaks the hold-on circuit
to camera relay B, which opens, so stopping
the camera and allowing the G.G.S. to re-cage.
The hold-on circuit to relay B in the delay unit
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is also broken. Relay A in the delay unit de-
energizes, and the circuit is set for a new cycle.

Camera and bomb mode

11.  With the bomb master switch selected
ON and R.P. master switch selected OFF, supply
is available from the 18 amp circuit breaker to
contact 5a of the Bomb/R.P. rclease relay.
Since 5a, 3a and la are linked, supply will pass
on across contacts 1-2 and 4-5 of camera change-
over relay C to contact | of camera relay B, to
form the hold-on circuit when the camera push
switch is pressed. If the camera switch is
pressed then the sequence of events and route-
ing of supply is as described in paras.9 and 10
above.

Camera recorder

12. Th_e camera recorder is an electrically
driven cine camera used in conjunction with

RESTRICTED

the pilot’s gyro gunsight to photograph the
target superimposed on the gunsight graticule.
The recorder is mounted on the gunsight and
used during gun firing, R.P. or bomb attacks.

13. In a gun firing attack, as the trigger is
pressed, the gun firing relay F1 is energized to
close contacts 1-1a and complete a circuit to
energize the coil of camera relay B. This will
close contacts 5-5a and make supply available
from fuse 14 in the leg-panel, through the F2
suppressor to the solenoids of the camera
recorder claw mechanism. This claw mechanism
will then draw the film across the lens, thus
recording the target and graticule display in the
gunsight reflector.

14.  With either the R.P. or bomb master
switch selector to ON, the camera recorder will
operate co-incidentally with the G90 camera

RESTRICTED

when the camera push switch is subsequently
pressed. The G90 camera additionally requires
the camera master switch to be selected to ON.

SERVICING

15. Servicing remains as described in para.55
of Group G.1. The serviceability of the delay
unit may be checked by the procedure laid
down in Sect.5, Chap.2, Group 4A, App.1 of
this A.P.

REMOVAL AND ASSEMBLY

General

16. Removal and assembly of components re-
mains as described in para.58 of Group G.1 in
this A.P.

T.P.(E)11356
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Relief valves e cee ooe sve ves wes 12
Introduction

1. This Appendix contains the descrip-
tion and operation of Modification 1219
when embodied on Hunter FGA Mk.9 on
a Special Order Only basis to four specified
aircraft. The aircraft specified to have
this Mod. embodied must be of pre Mod.
1260 standard as the control circuits
cable routeing for Mod,1219 does not
relate to aircraft post Mod.1260.

T.P.(E) 11694

Appendix 2 — Mod.1219

(Special store — pre. Mod.1260 aircraft only)
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DESCRIPTION

General

2. Modification 1219 equips the aircraft
for the carriage of a Special Store on each
inboard pylon. The store is non-jettison-
able and re-allocation of the outer pylon
jettison circuit also renders this circuit

RESTRICTED

.P.101B-1307-1, Sect.5, Chap.1, Group G.1, App.2
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Fig.
LIST OF ILLUSTRATIONS

Special store control (theoretical) ... 1
Special store control

(routeing sheet 1) see wve vee wee 2
Special store control

(routeing sheet 2)cee vov tes eve see 3
Special store delay unit and cut-off
relay wiring ... oo oo eee eee we 4
TABLE
Table

Equipment Type and Air Publication
reference ... .o . o sep wew wew wes

inoperable, In addition, the modification
requires the cartridges to be removed
from the E.R.U.’s and the butt connectors
to be stowed, This Appendix includes
theoretical and routeing diagrams of the
Special Store control circuits and on
Fig.3 will be found a list of the armament
cables in the inboard pylons which are
disconnected and stowed when Mod,1219
is embodied.
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Containers

3. The special store is a liquid cont-
ainer or spray tank similar in size and
shape to a 230 gallon drop tank. The
containers, one carried on each inboard
pylon, are self contained units, each
containing its own relief and emission
valves, indicator microswitch, pitot op-
erated pressure switch and air supply for
pressurizing,

Controls

4. The controls for the special store

installation comprise:-

(1) The BOMB/R.P. master switch.

(2) The BOMB/R.P. release switch.

(3) The PRESSURE RELIEF switch,
(This is the outhoard pylon jettison
switch re=- labelled).

(4) The PORT and STBD. SPRAY TANXS
EMISSN. indicator lamps mounted on
the starboard glare shield.

RESTRICTED

(5) A time delay unit which utilises the
mounting normally occupied by the
R.P. distribution box in the radio
bay. (The R.P. distribution box is

removed when this Mod. is embodied).

These controls provide the following
facilities:-

(1) BOMB/R.P. MASTER switch
When this switch is selected to BOMB
it provides the 28v supply for the
special store control system and
indicator lights.

(2) BOMB/R.P. release switch
When this control column switch is
depressed it initiates emission from
the tanks and also provides the shut-
down facility should one or both tanks
fail to emit.

(3) PRESS. RELIEF switch
When this switch is depressed it opens

TABLE 1

Equipment type and Air Publication reference

Equipment Type

Air Publication

Time delay unit ... ... ...
Cut-off relay (part of delay umt)

Clare, Type F .
Indicator lamps ‘Rotax, Type B aw maw e

H.S.A, design

ver see e wee e APL113F-0235-1

T.P.(E) 11696
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the relief valves in each tank and
completely depressurizes the system
in approximately 20 seconds.

(4) PORT and STBD, EMISSN. indicators
These two green indicator lamps when
illuminated show emission is taking
place from both tanks, or, if only one
is  illuminated for approximately
% sec, at the start of emission, that
one tank has failed and the system
has been shut down by the time delay
unit,

(5) Time Delay unit

This transistorised timing unit, set
to operate at 3 sec, after receiving
an error signal from the faulty tank,
operates a cut-off relay which closes
down the system so preventing the
assymetric loading condition which
would occur if only one tank was
completely discharged.

OPERATION

General
5. The special store emission control

circuits are shown theoretically in Fig.l.

Figs.2 and 3 show the routeing of the
control circuits and Fig.4 gives the wiring
of the time delay unit and cut-off relay.

Supply
6. With the Bomb/R.P. circuit breaker
in the supply panel closed and the BOMB/

R.P. MASTER switch selected to BOMB,

28v supply via the safety plug is available
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at the BOMB/R.P. firing relay S for op-
eration of the system. Supply from this
circuit breaker is also used to operate
the tank pressure relief valves to de-

pressurize the system when the PRESS,
RELIEF switch is pressed.

7. To start emission from the spray
tanks the BOMB/R.P. release switch on
the control column is pressed and 28v
supply from the gun firing fuse in the
supply panel (Fuse 19), via the oleo leg
switches, energizes the coil of relay S.
Supply can now pass across contacts
1 - la and 3 - 3a of this relay and con-
tacts 2 -~ 1 and 5 - 4 of the de-energized
cut-off relay, to the port and starboard
PRACTICE/NORMAL switches in the
pylons. The PRACTICE/NORMAL
switches are setto the PRACTICE position
when this Mod. is embodied; and supply
will pass across contacts 2 - 3 of each
switch to open the emission valve in

each spray tank via the tank pressure
switch.

Pressure switches
8. The pressure switch in each tank

circuit to the emission valve is a safety
feature to ensure emission cannot take
place accidentally while the aircraft is
stationary. The switch, operated by a
pitot head in the nose of each spray
tank, is held open to isolate the emission
valve until the forward speed of the air-
craft reaches 190 - 210 kts. when pitot

‘698
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pressure will close the switch and com-
plete the circuit to the emission valve,

Indicators

9. The two green indicator lamps, one
annotated PORT and the other STBD,, are
mounted on the starboard glare shield,
They are operated by individual micro-
switches, one in each tank, which close
when the emission valve in their related
tank opens, so illuminating the indicator
lamp to show emission is taking place.

Time delay unit

10, This 1is a transistorised timing
device whose object is to break the circuit
to both emission valves should a fault
occur in either valve, during, or at the
start of emission. It is mounted adjacent
to ARM. ]J.B.1 on the mounting normally
occupied by the R,P. distribution box,
The delay unit is set to operate 700 m.sec.
after the receipt of an error signal, and
this time delay must not be altered,

11. The error signal to initiate the action
of the delay unit is passed to it by the
closing of either valve microswitch while
the BOMB/R.P. RELEASE switch is
depressed, the most likely cause being
a faulty emission valve or pressure
switch., On completion of the pfe-set
delay period of the unit, transistors T1
and T2 will start to conduct, soener-
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gizing the coil of the cut-off relay, break-
ing its contacts 2 - 1 and 5 - 4 and cutting
off supply to the spray tanks. The cut-off
relay will remain energized so long as
the BOMB/R.P. RELEASE switch is
held depressed, by the hold-on circuit

through its coil via contacts 2 - 3 and
5-6.

Relief valves

12. To assist emission of the special
store, each tank is pressurized to 400 —
500 1lbs./in? during the operation, but
must be depressurized completely before
landing, Depressurization is accomplished
by having two solenoid operated valves
in each tank which open when the PRESS.
RELIEF switch in the cabin is pressed,
Completely exhausting the pressure in
the tanks takes approx. 20 sec. Of the
two valves in each tank, one is a normal
electrically operated relief valve and the
other called a snifter valve in addition to
operating electrically will open partially
under the influence of any excess press-
ure in the tank above the normal operating
pressure, and so prevent damage to the
tank.

Functional checks

General

13. The special store installation mav
be checked for correct operation on the
ground by the following series of tests:-
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F.5./4

WARNING. ..

Before commencing the functional
checks refer to the LETHAL WARNING
card at the beginning of this book and
observe all safety precautions and in-

structions laid down by C.D.E.E. PORTON.

Condition

14. Before starting the tests ensure
that Mod.1219 is fully and correctly em-
bodied, that the outboard drop tanks are
removed, gun package disconnected and
that the air systems for both special
store tanks are fully charged to between
400 and 500 lbs./in?

Preparation

15. Preparation for the tests is as

follows:-

(1) At T.B.1 in both port and starboard
inboard pylons connect a test lamp
between terminals 8 and 20.

(2) At T.B.1 in both port and starboard
inboard pylons disconnect special
store cable coded ‘A’ from terminal 7.

(3) Connect A.S.I. test sets to the pitot
pocket in the nose of each special
store tank by means of adaptor bungs,

(4) In the cabin select the BOMB/R.P.
MASTER switch to BOMB and all
other armament switches to OFF or
NORMAL.

(5) Connect armament safety plug.

(6) Conpect an external 28v d.c. supply
to the aircraft and select BATTERY
MASTER switch ON.

(7) Select BUTT switch to ON.

Tests

16. To test the installation, proceed
as foliows:-

T.P(E) 11700
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(1) Depress and hold BOMB/R.P. RE-
LEASE switch on control column.
PORT and STARBOARD EMISSN.
INDICATORS should not illuminate.

(2) At the port tank steadily apply and
hold pitot pressure. Note the I,A.S, on
test set at which the PORT INDICAT-
OR is illuminated. (This should be
between 190 and 210 kts. ).

(3) Repeat test (2) for the starboard tank.

(4) Release the BOMB/R.P. switch,
Release the A.S.I. pressure from the
port tank. Reconnect special store
cable coded ‘A’ to terminal 7 of
T.B.1 in both inboard pylons,

(5) Depress and hold the BOMB/R.P.
switch. Test lamps at both pylons
should be illuminated together with
starboard tank indicator for approx-
imately 3 sec. only. Release BOMB/
R.P. switch.

(6) Release the A.S.I. pressure from
the starboard tank. Re-apply and hold
A.S.I. pressure to port tank.

(7) Depress and hold BOMB/R.P. switch,
Test lamps at both pylons should be
illuminated together with port tank
indicator for % sec. only. Release
BOMB/R.P. switch.

(8) Re-apply and hold A.S.I. pressure
to starboard tank.

(9) Depress and hold BOMB/R.P. switch.
Test lamps at both pylons and both
EMISSION INDICATORS in the cabin
should be illuminated and remain so
unti] the BOMB/R.P. switch is re-
leased. The valves in thetanks should
be heard to shuttle over. Release
the A.S8.I. pressure from both tanks.

(10) Transfer the test lamps at T.B.1
in pylons from terminals 8 and 20
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to terminals 14 and 20.

(11)Depress PRESS. RELIEF switch in
the cabin, The test lamps at the
pylons should be illuminated and
remain so while the switch is de-
pressed. The valves in the tanks
should also be heard to shuttle over.

On completion
17. When the tests are completed:-

(1) Remove the test lamps from T.B.1

in both pylons and replace lid and
access panel.

(2) Remove A,S,I. test sets and adaptor
bungs from the nose of each tank.

(3) Return BOMB/R.P. MASTER, BAT-
TERY MASTER and BUTT TEST
switches to the OFF position.

(4) Disconnect armament safety plug.

(5) Disconnect external d.c. supply.

(6) Re-charge air bottles in both special
store tanks,

SERVICING

General

18. General servicing of the electrical
equipment remains as described in Group
G.1 but low voltage ohmeters only must
be used for continuity checks when the
time delay unit is fitted,

REMOYAL AND ASSEMBLY

General

19. Removal and assembly of the add-
itional electrical components incorporated
in the armament circuits by this modifica-
tion, namely the time delay unit and the
emission indicator, will be self evident
once access to them is gained and no
difficulty should be experienced.




. RESTRICTED

WIRING KEY
DIODES & CAPACITORS

RELAY TERMINAL Nos
POTENTIOMETER WIRED
COLLECTOR

TRANSISTGRS

ﬁo\zvmfﬂ
[ o sast
© COLLECTOR

TRED GR WHITE

INDICATED BY RED LINE
FOR REFERENCE PURPGSES GNLY AND DO NOT APPEAR QN THE RELAY
PROVIDE INCREASE IN RESISTANCE WHEN TURNED CLCCKWISE

INDICATED BY RED CR WHITE DOT

AT
551
s
o |
|
: . DELAY UNIT _,
o 15 = 16 1< e
= Gl q H® IZ@ I5® 14® 5® ® 1 “
2 1€ =P
z Gl2 g
£ Gl
= c14 —sle
g 613 7|
=2
AE1eA Ry eTH
E G6 ETH ﬁ
X
= Qo 0 12 B ILM
o — I
£
a @ & Lall W a — = wn o]
- - ek = =g - wd
g 2 gk = = = 2
S .
g2
&= =
=
NOTE
FIXED RESISTORS ARE STYLE RCAM 4w * 5% TOL 38
POTENTIOMETER,  STYLE RVCI-A
TRANSISTORS TI s T2 TYPE CC B4 <
0I0DES DI, D2, 03 & D4 TYPE Z5 74 (o) REO DOT
CAPACITOR 2MF STYLE CETI4-8 POT
CAPACITOR 4MF STYLE CETI14-E 25K
ALL WIRES, INCLUDING LINKS BETWEEN TERMINALS ON BCARD CUT-OFF
ARE DEF (ZA TYPE 2 14/0076 BLACK RELAY
WARNING ot
LOW VOLTAGE CHM-METERS ONLY TO BE USED FOR CONTINUITY & CIRCUIT CHECKS
OELAY TIME 1S SET TO 700M/SECS. AT 28V 00 NOT  ALTER POTENTIOMETER SETTING 2
B263940 (P)

Fig.4 Special store delay unit and cut-off relay wiring
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