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Cross references to Group 2 illustrations:—

Title - Fig.

Bomb aimer’s controls (common

fixed wiring) 20 or 21
Common, ﬁxed win'ng in bomb

bay .. .. 18 or 19
Oblique cameras and window

doors (Mod. 1882) .. . 14
Rear cameras junction box . 15
Note . . .

If an aircraft has previously been prepared
Jor night role operation (i.e. Mod. 2691 has
been incorporated) it cannot operate in the
day role again unless Mod. 2692 is incor-
porated on the Day Role Control Panel to
be fitted.

CAMERA INSTALLATION

1. The day role camera crate has eight
36-in. lens, or four 48-in. lens cameras for
the main fan and the centre camera of the
tri-installation. The port and starboard
oblique cameras of the tri-installation are
fixed through the bomb bay wall at the rear
end of the bomb bay. A survey camera is
fitted to the rear fairing which is between
the camera bay doors and the deflector.

Note . ..

Mod. 2722 makes provision for 48-in. lens
main cameras.

2. The tri-installation of three F49 Mk. 3
(6-in. lens) cameras or centre F49 Mk. 3
(6-in. lens) and oblique F52 (20-in. lens)
cameras makes a wide angle three picture
scan across the flight path of the aircraft
of the ground to be photographed in detail
by the main cameras. Two types of adaptor
are provided, with mating plugs at each end,
one to be used with the F49 oblique cameras
and the other for the F52 oblique cameras.
The main F52 (36-in. lens or 48-in. lens, with
motors Type B) make an eight or four film
scan across the flight path of the aircraft
according to which lens is fitted.

DESCRIPTION

3. The ftri-installation cameras can be set
individually to make 1 exposure to 1 expo-
sure of the main cameras, 1 to 4 of the main
cameras or 1 to 8 of the main cameras;
the ratio being set on the ratio selectors on
the control panel and controlled by a uni-
selector. Reset switches are provided to
enable the uniselector to be set up, a green
indicator lamp on the control panel indicates
when this is so. The lamp goes out when
the reset switch is released.

4. Each camera has a green indicator lamp
on the control panel, and at the bomb
aimer’s visual position. The lamps are
pulsed for every exposure, the pulses being
controlled by a contact cam in the cameras.
The lamps at the bomb aimer’s position,
post Mod. 2573, are on a detachable panel.
This panel is to be fitted when operating
as a day role P.R. or as a bomber (see
Group 1).

4A. All the cameras are controlled from one
of two Type 35, No. 16 controllers, one on
the control panel and the other on the bomb
aimer’s P.R. panel. The controller supplies
signals to the camera relays which in turn
control the supplies to the cameras and their
motors.

5. The F49 Mk. 3 (6-in. lens) survey camera
is fitted to a mounting Type 125 (Type 80A,
pre Mod. 2851) controlled by either one of
two Type 80 mounting controllers, one on
the control panel and the other on the visual
bomb aimer’s P.R. panel. This enables the
camera to be adjusted for aircraft tilt and
drift angles but not for bank. The camera is
controlled in parallel with the tri-installation
cameras and has, similarly, a ratio selector
operating with the uniselector,

6. In order that the aircraft attitude can be
corrected for bank when the survey camera
is being operated, a green indicator lamp is
fitted to the centre instrument panel (post
Mod. 2099) to give the pilot a warning
3 seconds before the camera is pulsed. The
lamp goes out as the camera is pulsed. »

7. A P.R. camera sighting head, Mk. 2,
may be fitted at the bomb aimer’s visual
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position, a mounting for its control panel
is provided on the bomb aimer’s P.R. panel.
The sight is gyro stabilized.

SEQUENCE OF OPERATION
8. Assuming that the camera sight is to
be used, the sequence of operation is as
follows :—
(1) Switch on the P.R. camera sight gyro.
(2) Using the sighting head and repeater
compass to obtain correct track, open the
camera window doors, using either switch,
on approaching the target area. This will
also close the camera master relay, and
supply circuit-breaker.
(3) Select the camera master switches, as
required, to ON. If 48-in. lens cameras are
fitted, only cameras 3, 4, 5 and 6 are required.

(4) Set up the uniselector, by holding either
reset push-switch depressed until the asso-
ciated green indicator lamp comes on. The
lamp will go out when the switch is re-
leased.

(5 Set the four ratio selector switches
according to the arrangement of the
cameras and lens being used.

(6) Set up the Type 35, No. 16 controller
counters to zero and set up the time interval
required.

(7) Adjust the survey camera mounting
from either one of the two Type 80 mounting
controllers to correct for aircraft drift angle
and tilt. The tilt angle is obtained from the
spirit level on the starboard side of the radio
crate, or the level at the bomb aimer’s visual
position.

(8) Place the mMAsTER switch of the Type 35,
No. 16 controller to be used, to ON.

(9) The cameras will now pulse steadily for
as long as is required, the number of expo-
sures being totalized on the counter in the
controller. All the camera lamps should
pulse together with the exception of the tri-
installation cameras and the survey camera.
These should pulse at the individual ratios
of 1:1,1:4 or 1:8 of the main cameras
as selected.
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(10) The aircraft has to be corrected for bank
each time the 3-second indicator lamp on
the instrument panel comes on.

(11) On completion of-the photography, the

MAIN CAMERAS (fig. 1)

9. None of the cameras can operate until
the camera window doors have been
opened. The cameras are controlled by
either one of the two controllers, Type 35,
No. 16, one on the control panel and the
other on the bomb aimer’s P.R. panel.

10. When either camera window doors
control switch is selected OPEN, its supply
from panel G is connected via contact R2/1
of relay C to energize the camera master
relay (Ref. 5D/1397) in the radio crate.
This closes its two contacts; R1/1 to con-
nect the switch supply to the coil R2 of
relay C behind the control panel and R1/2
to connect a supply from an H.R.C. fuse
on panel Z to the control panel bus-bar,

11. Relay C opens its contact R2/1 to
introduce an economy resistance into the
coil circuit of the camera master relay RI,
and closes its contact R2/2 to connect a
supply from fuse No. 11 on the control
panel to the coil R3 of the camera supply
150-amp circuit-breaker Type D in the
battery bay.

Note . . .

Post Mod. 2691, the supply from panel Z
will be deleted and will be obtained from the
main contacts of the camera supply contactor
in the battery bay. Fuse No. 11 on the control
panel will then be fed from fuse No. 18 on
panel G (the fuse used for the window door
switches) instead of from the control panel
bus-bar (Mod. 2692).

12. This circuit-breaker opens its contact
R_3)'l to introduce an economy coil in series
with its pull-in coil, and closes its contact

controller switch is placed to OFF.

(12) In case of an individual camera run-
away, its MASTER switch on the control panel
should be selected OFF.

OPERATION

R3/2 to connect a supply from the 24-volt
battery contactor to the change-of-role bus-
bar in the battery bay.

Note . . .

(1) Although the camera window door
switches are spring-returned to the OFF
position, the above circuits are kept
energized via contacts of the door master
relay (closed when the doors are opened)
and relay E. See Group 2, Camera
window doors control—open.

(2) The circuit-breaker Type D provides
thermal overload protection by its main
contact.

13. All the main supply circuits are now
made, so that, when the camera master
switches are selected ON, the individual
camera relays R6 are energized to complete
the circuits to their respective camera
motors and the cameras can start operating
when the controller switch is selected ON.
When the controller ON/OFF switch is
selected ON, the negative return -circuit
from the controller motor is completed and
the motor starts running. The positive
supply to the motor is from a circuit-
breaker on the control panel; the supply to
this circuit-breaker is connected when the
camera master relay is energized.

14. The motor drives a cam system
operating three sets of contacts (see A.P.
1355C, Vol. 1) of which one set supplies
pulses to the camera control relays A (R4),
B (R5) and D, mounted behind the control
panel (relay D is for the rear cameras, see
para. 20). The contacts of relays A and B
close (R4/1-4, R5/1-4) to connect separate
supplies from fuses on the control panel
via the camera switches at ON to their
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(13) It is important that the camera window
doors are closed after the photographic
operation; this ensures that all camera
supplies are isolated.

respective camera shutter solenoids (ter-
minal 4).

15. Supplies to the camera film wind
motors are obtained from circuit-breakers
on the change-of-role bus-bar, via normally
open contacts R6/1 of the individual
camera supply relays in the camera crate
junction box. The contacts of these relays
are closed when the camera MASTER switches
are selected ON and the camera window
doors are open. There is a cam switch in
each F52 camera in the negative line from
the motor so that the motor will only run
whilst the cam switch is made (see A.P.
1355C, Vol. 1). In case of a camera motor
runaway, the respective MASTER switch must
be selected OFF. This will disconnect the
supply to the camera supply relay which
opens its contacts to break the motor

supply.

16. The camera cam switches also control
the camera pulsing indicator lamps on the
control panel and at the bomb aimer’s visual
position. The lamps on the control panel
are supplied from a single fuse, No. 10, on
the control panel, and the lamps at the
bomb- aimer’s position are fed from a single
fuse, No. 9, on the control panel; the cam
switch is in the negative return. Each lamp
pulses once for each exposure of its asso-
ciated camera.

17. The controllers have a single exposure
push-switch, which, when depressed, ener-
gizes relays A, B and D so that all the
cameras make one exposure. When the
switch is released the relays drop out.

18. There is a solenoid-operated counter
mechanism in each controller. The solenoid
is pulsed simultaneously with the relays A,
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B and D, and counts up one for each expo-
sure. Whichever controller is used, both
counters operate.

TRI-INSTALLATION AND SURVEY
CAMERAS (fig. 2 and 3)

19. None of the cameras can operate until
the camera window doors have been opened
and selections have been made on the ratio
selectors. The individual tri-camera RATIO
SELECTOR switches each have an OFF posi-
tion and the survey camera has a separate
ISOLATE switch so that when any of these
switches is selected OFF, a supply, from a
circuit-breaker on the control panel, is con-

nected to the coils (R4 on fig. 2, R8, R9 »

and R10 on fig. 3) of the associated camera
supply relays, Type Q3. The relays for the
side oblique and survey cameras are in the
rear cameras junction box, and the relay for
the centre tri-camera is in the camera crate
junction box. When any relay is energized,
its contacts are opened and the supply to
the relative camera motor is broken. The
cameras are controlled by either one of the
two Type 35, No. 16 controllers; the cir-
cuits for connecting all the power supplies
are described in para. 9 to 13.

< 20. When relay D (R5) is pulsed by the
controller, it closes its two contacts. Con-
tact R5/2 connects a supply, from a circuit-
breaker on the control panel, through the
two ratio selector reset switches (terminals
2-1) and the closed contact R13/5 of the
uniselector, to the uniselector coil R13.
Contact R5/1 connects the same supply to
the four ratio selector switch 1:1 ratio
terminals, and through bank B (R13/2) and
bank A (R13/1) of the uniselector to the 1: 4
and 1 :8 ratio terminals of the four ratio
selector switches. »

21. According to the ratio selected, the
supply will be connected every pulse, every
fourth pulse or every eighth pulse to the
tri-installation and survey camera shutter
solenoids.

L}

22. The uni-selector coil is energized by
every pulse from the controller and at each
pulse it pulls its banks A, B, D and E round
one step. In order to prevent the wuni-
selector notching round more than one step
for each pulse from the controller, a hold-in
economy resistance circuit is connected in
series with its coil R13 as soon as the inter-
rupter contacts R13/5 open. The coil is de-
energized when contact R5/2 of relay D
opens at the end of the pulse duration.
Every fourth step of bank B is connected
to the 1 : 4 terminals of the ratio switches;
every eighth step of bank A is connected
to the 1 : 8 terminals of the ratio switches.

23. As the uniselector has 30 steps on each
bank and the selections are required in
multiples of 4 (1:4 and 1:8) the uni-
selector is made to skip from step 10A to
step 1 when the moving contacts reach
step 10A. (The steps are numbered 1-15
then la-15a.) This is achieved by con-
necting together steps 10a-15a on bank E
(R13/4). When the moving contact reaches
step 10a on bank E the supply from the
ratio selector circuit-breaker on the control
panel is connected to the coil Ré of relay F.
This closes its contact R6/2 to connect the
same supply through the interrupter contact
R13/5 of the uniselector to the uniselector
coil R13. At the same time contact R6/1 of
relay F breaks the hold-in economy resist-
ance circuit to the uniselector coil so that
when the interrupter contacts R13/5 open
the uniselector will not lock home. »

24, The uniselector will notch round steps
10A, 11A, 12A, 13A, 14A and 15A to
step 1 when it will stop as there is no supply
on step 1 to keep it going. The time taken
to notch round from step 10A to step 1 is
so short that step 10A can be considered
to be the same as step 1 and by the time
the contact has reached step 1 the pulse
from the Type 35 controller onto banks A

and B via contact R5/1 of relay D will have »

finished so that there will not be two pulses
in quick sequence (one from step 10A and
one from step 1).
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25. Supplies to the camera film wind
motors and control relays are obtained
from circuit-breakers 2, 1, 6 and 3 on the
change-of-role bus-bar, rear cameras group
Nos. 2, 1 and 3 and main group No. 6
for the survey, starboard-tri, port-tri and
centre-tri cameras respectively; the supplies
being fed via the contacts of the individual
camera supply relays provided that the ratio
and ISOLATE switches are not at OFF (see
para. 19).»

26. There is a relay in the F49 camera with
the delay switch in the negative return cir-
cuit for its coil, this delay switch is operated
by the camera drive (see A.P.1355C, Vol 1).
The relay contacts are in the negative return
from the motor so that the motor operates
only whilst the relay contacts are made.

Note . . .

If F52 cameras are used in the oblique posi-
tions the F52 adaptors will have to be used
between the rear cameras junction box and
the cameras instead of those for the F49
cameras. The control of the F52 camera is
described briefly in para. 14.

27. A micro switch in the camera magazine
in series with the contacts of the relay in
the camera controls the camera pulsing
indicator lamps on the control panel and
at the bomb aimer’s visual position. The
lamps on the control panel are supplied
from a single fuse, No. 10, on the control
panel and the bomb aimer’s lamps are fed
from a single fuse, No. 9, on the control
panel; the micro switch and camera relay
contacts being in the negative return. Each
lamp pulses once for each exposure of its
associated camera.

28. The single exposure switch on the
controller will pulse these cameras as well
as the main cameras, provided that the uni-
selector is at an operating step but the
counters record the number of main camera
exposures only.
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SURVEY CAMERA PRE-PULSE
-WARNING (fig. 2)

29, Mods. 2099 (fixed equipment), 2122 and
2906 (removable equipment) introduce a pre-
pulse warning to the pilot for the survey
camera. This brings on a green lamp on
the centre instrument panel between 3 and
5 seconds before the survey camera is pulsed,
the lamp remains on until the camera is
pulsed. The circuit provides this pre-pulse
signal whatever the controller timing is or
whatever ratio selection is made, the only
exception being when the controller is set
to operate at intervals of 3-5 seconds or
less, depending on the characteristics of the
<« actual controller. Relays G, H, K, L and M,
mounted behind the control panel, have been
added, together with additional wiring on the
uniselector and a two bank ratio selector
switch for the survey camera.

< Note . . .

(1) The Type 35, No. 16 controllers have a
3 to 5 second tolerance on the pre-pulse
contacts. It is therefore possible to have
a controller on the panel providing a
signal 3 seconds before the main pulse
whilst the controller at the bomb aimer’s
station provides a signal 5 seconds before
the main pulse. The controllers should
not both be operating simultaneously.

(2) The pre-pulse contact cams are so shaped
that the duration of the pulse is from
3 to 5 seconds before the main pulse and
can last up to 2 seconds after the main
pulse has finished., The aircraft circuitry
is designed to overcome this and ensures
that the pre-pulse indicator lamp always
goes out when the main pulse is made.

(3) Because of the complexity of this circuit
a number of crystal diode rectifiers have
been connected in various parts of the
circuitry to eliminate possible feedbacks
which could otherwise occur under certain
conditions.

(4) The function of this circuitry depends upon
the timing between and during the various
pulses from the controllers and uniselector.
This must be borne in mind when inter-
preting the wiring diagrams.

1 : 1 ratio (fig. 2)

30. The pre-pulse signal from the Type 35
controller, made 3 to 5 seconds prior to every
camera pulse, operates relay L or M (R11 or
R12) according to which controller is in
use ; these relays close (R11/1 or R12/1) to
connect a supply via contact R1/2 of relay
K to energize relay G (R2) via a-rectifier
and the ratio selector switch S2 at position
1:1. Relay G operates:—

(1) To close R2/2 as a hold-in supply via
contact R3/2 of relay H.

(2) To close R2/l1 to connect the supply,
obtained via contact R1/2 of relay K, to the
indicator lamp which now shows GREEN.

31. Three to 5seconds later the main camera
operating pulse is made, relay D (R5) is
energized to operate as follows :(—

(1) Contact R5/2 notches the uniselector
round one step (para. 22).

(2) Contact R5/1 closes to feed a supply via
the ratio switch S1 to energize relay H (R3).
This operates in turn to open its contact
R3/2, thus de-energizing relay G (R2) which
switches off the indicator lamp (R2/1) and
opens its coil circuit (R2/2), and to close its
contact R3/1 to energize relay K. Relay K
overrides the continued period of the pre-
pulse signal when the main pulse has ended
by opening its contact R1/2 in both relay G
(R2) and the indicator lamp circuits.

32. At the end of the pre-pulse signal
(up to 2 seconds -after the camera pulse is
made) the contacts R11/1 or R12/1 of relay
L or M open and relay K (R1) is de-energized.
The complete system is thereby restored to
a state of rest ready for the commencement
of the next cycle.
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1 :4o0r1 : 8 ratio (fig. 2)

33. Every contact immediately preceding
a camera operating contact on uniselector
bank A (1 : 8) or bank B (1 : 4) is connected
via a rectifier to the 1:8 or 1: 4 terminal
respectively of the ratio selector switch pole
S2. This connection is used to pre-set the
pre-pulse indicator circuits so that the lamp
will light 3 seconds prior to the camera being
pulsed. The intermediate contacts of the
uniselector banks A and B are not connected,
thus ensuring that relay G (R2) remains
un-energized and the lamp cannot be
operated although the relays L or M (R11
or R12) are operated 3 to 5 seconds before
every main camera opetating pulse from the
controller (these pulses also notch the
uniselector round, para. 22).

33A. The following description assumes
that a 1:4 ratio selection has been made
(the operation of the 1: 8 ratio is similar).
When the uniselector bank B (R13/2) reaches
a contact (4, 8, 12, 1A, 5A, 9A) immediately
preceding a camera pulsing contact (5, 9, 13,
2A, 6A, 10A), the supply via contact R5/1
of relay D, energized by the controller pulse,
is connected via bank S2 of the ratio selector
switch at 1:4 to energized relay G (R2).
Relay G operates:—

(1) To close R2/2 as a hold-in supply to its
coil via contact R3/2 of relay H.

(2) To close R2/1 in the circuit to the indicator
lamp. However, although the pre-pulse
relay contacts R11/1 or R12/1 are closed,
the lamp will not light since the circuit will
be broken simultaneously by contact R1/2
of relay K (para. 33B).

33B. Simultaneously with relay G (R2)
being energized, the supply from the uni-
selector is connected via a rectifier to energize
relay K (R1) which operates as follows :—

(1) To close contact R1/1 to connect a
hold-in supply to its coil for the duration
of the pre-pulse signal (not required at this
step of the uniselector), i.e. until relay
contacts R11/1 or R12/1 open.



(2) To open contact R1/2 to isolate the
indicator lamp, thus preventing premature
indication on the third (1:4) or seventh
(1:8) step of the uniselector in lieu of
3 seconds before the fourth or eighth step.

33C. At the end of this pre-pulse signal
from the controller, relays R11 and RI12
will be de—energlzed consequently relay K
(R1) will be de-energized. Relay G (R2),
however, will remain energized via its
hold-in contact R2/2 until the end of the
camera operating pulse from the next step
of the wuniselector. Thus, the indicator
circuits are pre-set ready for the pre-pulse
signal associated with, and 3 seconds before,
the camera operating pulse.

33D. Three to 5 seconds before the controller
pulses the uniselector to the camera operating
contact, the pre-pulse relay R11 or R12
will be energized. Contacts R11/1 or R12/1
will be closed to connect a supply via contact
R1/2 of relay K and contact R2/1 of relay G
(energized via the previous step of the
uniselector (para. 33A)) to the indicator lamp
which now shows GREEN. (Relay K will
not be energized.)

33E. As the controller pulses the uniselector
to the camera operating step, the supply via
relay D (R5/1) is connected by uniselector
bank B (R13/2) through the 1:4 terminal
of the ratio selector switch pole S1 to
energize relay H (R3) for the duration of
the pulse. Relay H operates:—

(1) To open R3/2 to break the hold-in supply
to relay G (R2) which is thus de-energized
to switch off the indicator lamp.

(2) To close R3/1 to energize relay K (R1).
This closes R1/1 to connect a hold-in supply
to its coil for the remainder of the pre-pulse
signal (i.e. until R11/1 or R12/1 are opened)
and opens R1/2 to ensure that the indicator
lamp remains isolated for this period.

33F. Two seconds approx. after the camera
pulse, the pre-pulse relay R11 or RI12 is
de-energized, contacts R11/1 and R12/1 will
be open and relay K (R1) thus de-energized.
The complete system is thereby restored to
a state of rest ready for commencement of
the next cycle.

Off selection (fig. 2)

33G. If the survey camera ratio selector
switch is selected OFF, under a condition
whereby relay G (R2) is held-in, the hold-in
supply via relay H (R3/2) is fed back through
the OFF position of the switch (S2) to
energize relay K (R1), thereby ensuring that
the lamp circuit is isolated (R1/2). If this
connection were not made, the lamp would
pulse for every pre-pulse signal of the
controller, since when selected OFF the
camera pulsing signal cannot energize relay H
(R3) to break (R3/2) the hold-in circuit to
relay G as happens when the camera is
required to be operated. »

UNISELECTOR RESET CIRCUIT
(fig- 2)

34. Uniselector reset switches are provided
on the control panel and on the bomb
aimer’s P.R. panel in order to set up the
uniselector so that the first pulse from the
controller pulses main, tri- and survey
cameras and subsequent pulses pulse the
tri- and survey cameras at the required
ratios to the main cameras. For this pur-
pose uniselector bank D (R13/3) is used. »

35. Every step of R13/3, except 1, 9, 2a and
102, is connected via the normally open
contact R7/1 relay J to the coil R6 of
relay F and also, when relay F is energized,
via contact R6/2 of relay F, through the
interrupter contact R13/5 to the coil R13 of
the uniselector. Every eighth step (1, 9, 2a

and 10a) of RI13/3 is connected via the p

normally open contact R7/2 of relay J to
the reset indicator lamps on the control
panel and on the bomb aimer’s P.R. panel.

36. Assume that the supply is connected
to the control panel bus-bar (para. 9-13).
When a reset push-switch is depressed, its
contact 4-3 is broken and its contact 1-2 is
made to connect a supply from the ratio
selector circuit-breaker on the panel to
energize relay J (R7). The supply from the
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ratio selector circuit-breaker on the panel

via one of the steps other than 1, 9, 2a or
10a of R13/3 is then conmected by contact
R7/1 of relay J to the coil R6 of relay F.
Contact R6/2 of relay F connects the
supply from the uniselector bank R13/3

through the uniselector interrupter contact

R13/5 to the uniselector coil R13. Contact
R6/1 of relay F breaks the economy resist-
ance hold-in circuit for the coil R13 so that
when the interrupter contacts R13/5 open »
the uniselector will not lock home.

37. The uniselector coil operates and moves
its banks round one step. At the same time
it breaks and makes its interrupter contact

<« R13/5 so that if bank D is not at step 1, 9,

2a or 10a its coil will be re-energized and
its banks will be moved round another step.
A 1 pF. capacitor suppressor is fitted
across its interrupter contact RI13/5 to »
minimize interference.

38. The uniselector notches round until it
reaches step 1, 9, 2a or 10a, when the supply
will be connected via contact R7/2 of relay J
to the green reset indicator lamps, instead
of to the uniselector coil via contact R7/1
of relay J. The uniselector is now reset and
the reset switch can be released; the lamps
will then go out. There is a lamp for each
reset switch; both lamps will operate when
either switch is used.

SURVEY CAMERA MOUNTING
(fig- 4)

4 39. The survey camera is mounted on a

Type 125 (Type 80A pre Mod. 2851)
mounting which is adjustable to correct »
for aircraft drift and tilt. Two controllers
are provided, operating in parallel, one on
the control panel and one on the bomb
aimer’s P.R. panel. Both controllers are
supplied at 28 volts from a circuit-breaker
on the control panel and the camera window
doors must be open before the supply to
the bus-bars is connected (para. 9-13).
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40. Each controller has an ON/OFF switch
which connects the supply to the drift and
tilt switches. The tilt and drift switches
each have two positions and when selected,
in the required sense, cofinect their supplies
to the corresponding sense fields of their
respective actuators in the mounting.

41. There are desynn transmitters in the
mounting for the correction angles, both
tilt and drift, which record on respective

INTRODUCTION

43, Reference should be made to the
General Information Group at the front of
this Section (see Book 2) for the general
principles of servicing and fault finding, for
information on the care of equipment and
for precautionary measures.

44, The following notes are intended to
assist in the servicing of equipment and are
not intended to provide a complete fault
finding analysis. If a circuit goes unservice-
able, the routine fault finding procedures
should be adopted to locate the fault.

Note . . .

Whenever the camera master relay (circuit-
breaker Type B) has to be replaced, it is
necessary to remove the link between ter-
minals 3 and 5 of the replacement item before
fitting it to the aircraft or control panel.

CAMERA CIRCUITS
45, A test rig will be provided to enable
the camera system to be tested before loading
the camera crate (complete with cameras)
on to the aircraft. All cameras are then
easily accessible for adjustments or fault
location.

Note . . .

Mod. 2721 introduces a 100-amp. terminal to
the camera crate as an earthing point for the
test rig.

indicators on the controllers. When the
correction angle is equal and opposite to
the aircraft deviation angle the control
switches can be returned to OFF.

42. The negative return for the equipment
in the mounting is carried back to the
controllers where it is connected to earth
locally. A stowage is provided for the
supply plug when the bomb aimer’s con-
troller is not fitted.

SERVICING

46. Once the camera crate and cameras are
fitted to the aircraft, the complete system
may be operated as follows:—

(1) Before closing the P.R. role bomb doors,
check all camera connections to the plug-
and-socket panel in the bomb bay roof.
Check that all the camera motor flexible
drives are connected up. Check that plug
and socket connections on all main and
oblique cameras are made and secure.
Check that all the removable equipment in
the cabin is fitted and connected up.

(2) Check that all the circuit-breakers on
the P.R. panel at the front end of the bomb
bay are reset.

(3) Connect up both 112-volt and 28-volt
external supplies.

(4) With all personnel clear of the bomb bay,
close and lock the bomb doors.

(5) Select either camera window doors
switch to OPEN and release the switch
when the DOORS SELECTED OPEN and POWER
ON indicators show white.

(6) » « Check all DOOR OPEN indicators
show white,

(7) Set both Type 35 controller counters to
Zero.

(8) Set the time interval on both Type 35
controllers to any time not less than 5
seconds.

(9) Set up the ratio uniselector by depressing
either ratio selector reset switch until the
associated green lamp comes on, then release
the switch.
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< Note . ..

The mounting is not adjustable for bank or
roll, therefore, the aircraft attitude has to be
adjusted to level flight (athwartships) whilst
the camera is pulsed. A green indicator lamp
is provided for the pilots which comes on
3 to 5 seconds before the camera is pulsed
to warn the pilots that an exposure is imminent
and that a correction should be made if and
as necessary. The lamp goes out as the
camera is operated, »

(10) Select 1:1 on the four ratio selector
switches. Select the survey camera isolate
switch to ON.

(11) Switch the Type 35 controller at the
bomb aimer’s position to ON,

(12) Check that all the selected camera pulsing »
indicators on the control panel and at the
bomb aimer’s position start pulsing together
and continue to pulse steadily at the time
interval set on the controller. The red lamp
on the controller should light up between
3 and 5 seconds before each exposure is
made and go out as each exposure is
made, ie. as the camera pulsing lamps >
light up. Check that the controller counter
is counting correctly.

(13) Check that the pilot’s pre-pulse green
warning lamp on the instrument panel lights
up between 3 and 5 seconds before the
cameras are pulsed, and goes out as the
cameras are pulsed. The lamp lights up
and goes out simultaneously with the red
lamp on the controller (provided that the
survey camera ratio selector is set 1 : 1).

(14) Select each main camera master switch
to OFF in turn and check that as each
camera is switched off its pulsing indicator
lamps stop pulsing.

(15) Select each tri-camera switch and
survey camera ratio and isolate switch to
OFF in turn and check that as each camera
is switched off, its pulsing indicator lamps
stop pulsing,

(16) Switch the Type 35 controller OFF.
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(17) Re-select the main camera master
switches to ON, set the ratio selector
switches to "1 : 1 and the survey camera
isolate switch to ON.

(18) Select the Type 35 controller on the
control panel to ON.

(19) Check that both sets of camera pulsing
indicators pulse steadily at the time interval
set on the controller. Check the pulsing
of the red lamp and the counter on the
controller (see item 12). Check the pulsing
of the pilot’s pre-pulse warning lamp (see
item 13).

(20) Select each ratio selector switch in turn
to 1:4. Check that as each switch is
selected, the associated camera pulsing
indicator lamps pulse once at every fourth
pulse of the main camera indicators. When
the survey camera ratio switch is selected,
check that the pilot’s pre-pulse warning lamp
lights up between 3 and 5 seconds before
the survey camera is pulsed, i.e. the lamp
lights up and goes out simultaneously with
the red lamp on the controller for that pulse.

(21) Switch the Type 35 controller OFF at
the first or second pulse after the tri and
survey cameras have pulsed.

(22) Depress the ratio selector reset switch

A4167. Wt 47890/7724. 625, 11/60. M°0. 999-225

on the control panel, when the reset green
indicator lamp lights up, release the switch,
the green lamp should go out.

(23) Re-select the Type 35 controller to ON
and check that all pulsing indicator lamps
(for the main, tri and survey cameras) light
up together at the first pulse and then con-
tinue pulsing in ratio.

(24) Repeat items 21 to 23, but use the ratio
selector switch at the bomb aimer’s position.
(25) Repeat item 20 but with the ratio
selector switches selected in turn to 1 :8;
the cameras should then pulse once at every
eighth pulse of the main cameras.

(26) Switch the Type 35 controller OFF.,
(27) Return all control switches to OFF and
remove the external supplies.

SURVEY CAMERA MOUNTING

47. With the P.R. role bomb bay doors
closed and locked, select the door control
switch to OPEN to raise the deflector only.
Select either camera window doors switch
to OPEN, release the switch when the
DOORS SELECTED OPEN and POWER ON
indicators show white. Check that the
Type 80 mounting controller circuit-breaker
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on the control panel is reset, then proceed
as follows:—

(1) Switch the controller on the control
panel to ON.

(2) Operate the TILT switch in alternate
directions and check that the » 4 mount-
ing moves in the correct sense, ie. if
the switch is moved to correct for aircraft
nose down trim, the forward edge of the
mounting should lift and vice versa. Check.
that the position indicator moves in the
correct sense. Check the angular displace-
ment of the mounting against the indication
given on the position indicator.
(3) Operate the pRIFT- switch in alternate
directions and check that the Type 80
mounting moves in the correct sense, i.e. if
the switch is moved to correct for port drift
aircraft nose to starboard of the line of
ight), the forward edge of the mounting
should swing to port and vice versa. Check
that the position indicator moves in the
correct sense. Check the angular displace-
ment of the mounting against the indication
given on the position indicator.

(4) Switch the controller OFF.,

(5) Repeat items 1-4 for the Type 80 con-
troller at the bomb aimer’s position.
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4 3 JRESET PUSH — e 8 |
]
| SWITCH G % 25 PIN RED
= i
RES | STANCE L —BF4 [E] post, SETAT
— ——Fs [F] SEE GROUP 2
L I [G] FIXED WIRING
8 — [H] 1N 80 BAY
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o — C
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9 [ ] [ B ) i f I |
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D u.Ddl)OuEISu (? (? %ﬁv 8t 8 BeBsa ' ISOLATE | 6 PIN SOCKET
o
w_-sn.ecw!l SEE_FIG. 10 ! i SET AT POS.I
1 21 SEE_GROUP 2
! | T 1 FIXED WIRING
i SURVEY CAMERA | 0] % somMB BAY
- |

ISOLATE SWITCH

Fig 6 (22 Control panel (post Mods. 2098,{2122, 2692 & 2906)

RESTRICTED

Q

L]

B
i .o
f

71079 SHT. 108 -AL



"CRATE CORNECTIONS 70 CAMERA [ CAMERA [ CAMERA | CAMERA | CAMERA | CAMERA | CAMERA C:\HER&N CAMERA
FIXED WIRING BREAK CAMERA CRATE EQUIPMENT POSITION |POSITION | POSITION POSITION |POSITION [POSITION [POSITION [POSITION [POSITION
PANEL IN BOMB BAY No.2 No.3 | Nod4 | No.5 No.6 | No7 | No.8 | MNo.9 Ne. 10

]
Ble ],,|mo‘:§‘3‘§“.5”‘3“’§ ‘E“mﬁ.’“. ! | | ; : ! | !
& = 1
T gi: '—————-[ q ﬂ IN I : | | ! | ! I
. - | . n
T ot | £} 4 unieRen 6 . | ! . ! . _
= ] 4 i | | l ! I | !
F E; | i | 1 | 1 | | 1 |
] —Ble N | ! | | | : ! [

25 PIN L1 BT 1 2] 4 uniPReN 6 ! ; | i - | g |
PINK BiQ | ] ' i i ' i | I | !
pLUG SET [Hciy | Hi | r ! : : | | | gumith
ZERO 2l ' ( | ! |
SEE GROUPZ[N]  Cig | Z] 4 UNIPREN 6 ,‘ ! | ! I ! i

| FIXED wmuc:g: C4q | il : ! ; I | | ! !

IN BOMB BAY [i o] & ! ! | ! ! : ! |
Q ] 1 | | 1 1 1
R Tq | 21 4 UNIPREN 6 ) | i | | ' '
[ 5 ; T i 1
S ] ] 1 ] 1 1
T N:’ : | 4 I| : | | ! | : II I|
~ 1 1
(g - 4 UNIPREN' 6 '. : Iemcl i | I
W] ZI : U - I ] : : 1 ; E : : : [
& 4 |
vl 04y g : | i - | : !
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L | [T1e] 4 UNIPREN 6 | [ I ! , : |
| 3 i T T | ] | |
D5, | L ! | | ! ! | | : [
mn Ja | | 1 I i I
pE—% | e L 2 e A A B
B 7% T 4_UNIPREN 6 | I
e - 1 | A A

25 PIN (£ D9, | I e : sy ! I i I i
ORANGE  [F] . | 15 T | | ' I | !
oLUG SET | [6 Eleo - -2 L4 UNIPREN 6 ok i ' i | I !

SEE GROUP 2 [ ——Fie— | 34 i' | [ ! ; [ ] g
FIXED WIRING LLI—g4 9 | [ | | : i ! ! i !

L Sl |
Ih BOMB BAY Ee : BN I‘| T | i | ALL CABLES UNIPREN 6 UNLESS OTHERWISE STATED
- | -~ |11 ) [ 1 o
< '"N‘ 100 AP EARTH TEAMINAL EeX I ! : ——|i+ DENOTES LOCAL EARTH CONNECTION
= | FOR TEST SET ; : | i | | | - |
I .j_(ﬂw 2?20 (1 | 1 ] . — ] 1 ] J— -
e | =
5 T SEGIITEpLouTPUT ¢ CAMERA CRATE JUNCTION BOX _ ___ ___________ 1
5 |

14 PIN E : !
FREE SKT. 5% [F : |
SEE GROUP 2 , i
FIXED WIRING i , ,
IN BOMB BAY i i

X , . |
L | ' | l
1 ] !
| ! | |
i
\ r y :
| 1 ] O] I ] | [} I 1
|
! 3,496 34,56 3,4,562 3.4 562 3,4, si,az 3,4,5 62 3,4, 5 612 34, slooz |
! \_Ne.l / No. 2 \_No.3 J \_Ne.4 / \_Ne.5 / \_No.6 J \_No.7 J/ \ _No.8 / !
= = |
b INDIVIDUAL CAMERA SUPPLY RELAYS B

Fig. 7 Camera crate wiring
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AP43774, Vol I, Book 3, Sect.5, Chap.8, Group 3 \A-L-8)

COMNECTION TO BOMB BAY WALL

FAIRING EQUIPMENT

EXTERNAL LIMIT
MICRO -SWITCHES

] |
I 1 (SHOWN WITH DOOR CLOSED)
! 25-PIN l__I D E
[ PLUG FREE b Ag 0 O
! SET ZERD by BC ¢
i e —
! Hd
| l—q'l
' 1
I
25 PIN | TYPE 80 ,': 1 g0 FO-
FREE PLUG I MOUNTING - Y
SET ZERO | 12 PIN SKT SET ZERD ¢
SEE_GROUP 2 0BLIGUE CAMERAS i S Lt
A N : ..:_ DETAIL SHOWING c] B8] A
B WIRING CHANGE
— —— CAMERA
€| : | FOR MOD. 2602 WINDOW ACTUATOR
0| f 0 | 3-PIN SOCKET
[E ' E |
] I G
G t G |
W] . 0
7] ! 3 CAMERA WINDOW
I ! i ACTUATOR 5 PIN SKT.
o .* L]
g : o —
_2_ ] | g F49 CAMERA
B ; |5 PLUG 4 PIN FREE
q] ! | Lig \ A
R | - B
a ' 2y | ¢
B 3
T . D
U] 49
a 5,
V] ! ¢
LX) i
Y] : L
2] I
I
]
|
I
[
I
I
I
I
I
!
|
|
: ALL CABLES UNIPREN 6
i —{I DENOTES LOCAL EARTH CONNECTION
}
Fig. 8 Survey camera wiring fixed to rear fairing
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SEE GROUP 2
0BLIGUE
CAMERAS <
AND

WINDOW
DOORS

6 PIN MK. 4
.

6 PIN MK. 4
-

CABLE  CONNECTIONS
6 PIN A UP6 B 4 PIN
6 PIN B
6PIN C UPG6 c 4 PN
6 PIN D
6PIN E UP6 ) 4 PN
6 PIN F UP6 A 4 PIN
F49 CAMERA ADAPTOR
CABLE CONNECTIONS
6PIN A UPE 5 POLE 2
6 PIN B
6PIN C UP6 5 POLE 4
6 PN D
6PIN E UPG 5 POLE 5
6PIN F UP6 5 POLE 1

4 PIN MK 4

F52 CAMERA ADAPTOR

TO F49 CAMERA

W!
LD 2
=0 3
N9+

Nos

5 POLE SOCKET Neo.2
TO F52 CAMERA

Fig. 9  Oblique cameras F49 and F32 adaptors
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AP43774, Vol |, Book 3,Sect.5, Chap. &, Group 3 (4L s )

POSITIVE o la=15a

WIPER CONTACTS OMITTED FOR CLARITY

aaruan-———{
DETAIL A ..II,. Impgq_uﬂ.m_uﬁ...- SPRING
P :: T I ARMATURE
Dl POSITIVE I-15 .
bbby |
prhrratalrprg 1 =2
IR RERANEN I B-1 PULSE LINE
ABCDETFG H 8-1 PULSE SEE FIG.5 DETAIL A
PRE-SIGNAL LINE 2 49
SEE FlG 6 | |4-1 puLse pre-  4=! PULSE'LINE
D — [— ———— gmnm_ LINE SEE FIG. 5
000000d0000O0 OO 33cocoo0o0 s oE®8oo K
BANK A 'I-VEI_ 4 56 7T 8 910111213 1415 lleE‘.‘lh 5¢ 62 Ta Ba Do i0a lla 128 B l4a 150 . INTERRUPTER CONTACTS
i | — — o ~— - ; > . s - e l
BANK B b0006d000b00c00b0O00 booodbooodoooo0o0o0 SEE FIG. 6
| 23 4567 910112131415 la 20 3a 40 50 6a 7o Ba $o 10a Tl 12132 [4a 15e —Ay
see ey e ] . P - St | Frere) RESET WARNING LT.
Ji1g | Y 7y ' S
©000DO000O000O00O0 0O 0C000O0OO0DOODO0O0OOO ?IIIIJ':I. r oy
BANK C I 23 4 567 8 9100121511415 lo 26 Ja 4 Tu B 0a lla [2al3a M4alS
+ve | . fo, G o 4 30 S 7o Ba % Do lle * Dl RELAYY | _lhjmennumk cooan
° Y, . M SN TR e o I B a
BANK O 6 - 6 Q0 00 - i )
] i5678 112 ™ ada 52 64 7a 8o S I lin 12a15a e 130 N | | =il
seeFics  ,  +veEl . SVEs . - 3
J8 5 I|
000000000000 O0O0O 000000000 1 i
BANK E 1234 56789 10HI1ZI13KIS ta 20 3a 48 5 6o Ta Ba 92 10olle 12al3a HalSa 1 |
+vel . + VEe . ! i
L Rd ] e
I St ki B
| 3 4 RESET SWITCH RELAY E !
VO

REF. ONLY SEE FIG. 6

NOTE I. CABLE SIZE TO BE 20 SW.G. TINNED-COPPER WIRE PV.C.
COVERED, UNLESS OTHERWISE STATED.
WIRING SHOWN — - ———-
IS POST MOD. 2099 ONLY.

8333 350788 /59 831

CREAS L™ GFO24,

Fig. IO Uni-selector wiring
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BATTERY BAY BOMB BAY CAMERA ) REAR BOMB BAY

BATTERY BAY EQUIPMENT PLUG BREAK PLUG PANEL

| .'
! 1
! |
1
I 12PN PLUG 12 PIN MK.4 SKT. 12 PIN PLUG I|
i a1 (AR R[] I
1 — B [ Y re 1
+ B [
. L3 Y auiNPREN 6 Y i
I c C T c
; e 3 | 6 |- !
LA gy I w 12 !
- E| [efY ] a }
I E] F ! F] i
! o] [c ! a l
I ] n 1 0 |
i | 4 ! | J | i
: k] [ ! O |
| L] o ! L |
1 M| M 1 M !
| 1 |
i | !
! ! 1
1 | !
1 i I
I ! I
1 ! }
1 1 |
FUSE BOX H ! i
I i
| | |
i i | REAR CAMERAS
I 2PN PLUG 2 PIN MK.4 SKT. | |2 PINMK.4 SKT. JUNCTION 80X
] — |
. Al [A : - ! DUPREK 6 ! E
1 8] [p— :. | e [®
I |
! ! I FOR INTERNAL
! i ‘l CONNECTIONS &
I 4 PIN SOCKET 4 PIN PLUG ! 4 PIN SOCKET | JUNCTION BOX
— 1 GROU
T : | : 2 | SEE GROUP 2
| |8 QUINPREN 6 B !
| | | i Y 1 ¥ 1
| H 2 il G i e c |
L — o| (D ! [ !
i i !
1 H I
1 | |
UP 50 i ! !
SEE CHAP | TO ENGINE STARTER ! I |
BATTERY FUSE BLOCK.LIVE SIDE i : !
CONTROL ! | :
: | :
1 I
i i UNLESS OTHERWISE STATED ALL CABLES UNIPREN 6.
] |
| |
! L

Fig. Il Findl day role positive supplies (re£ only)
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