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ARMAMENT INSTRUMENTS

Introduction

1. This group contains the description and
operation of the aircraft armaments in-
struments, together with information on the
servicing required to maintain the installation
in an efficient condition. Routeing and
theoretical diagrams are included. A general
description of the aircraft instrument installa-
tion, including removal of panels and means
of access, is given in Group | of this chapter.
Detailed information on the standard items
of equipment used will be found in Air
Publications listed in Table |.

2. The aircraft installation incorporates a
gunsight fitted on a fixed mounting above
the centre instrument panel in the cabin. A
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camera recorder may be mounted on the
gunsight, when required, or otherwise stowed
away in the cabin.

DESCRIPTION

Gunsight mounting
3. The fixed mounting for the gyro gunsight

consists of a large machined casting, pro--

jecting aft on the centre line of the aircraft
above the centre instrument panel. The
casting is bolted at its forward end to the
cross beam of frame 8 and is anchored at its
centre 1o the instrument panel mounting tube
extending across the (op of frame 8. A light
alloy packing piece is interposed between the
scating face and the gunsight for initial
alignment.
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Power supply

4. The power supply is obtained from the
gyro gunsight 10 amp circuit breaker in the
leg panel and which feeds the gunsight
on/off switch.- To ensure that a constant
voltage, on which the performance of the
whole computing system depends, is supplied
to the sight and control units, this main
supply is fed through two voltage regulators.
These regulators are mounted, one above the
other, on a mounting structure attached to
the port side of the cabin floor behind the
pilot’s seat. One regulator is provided with
a preset voltage control 1o ensure that a
constant voltage is supplied to the gyro
motor and the lamps, while the output of
the other is set by a control in the ballistics
unit to supply the ranging and gravity




RESTRICTED

MASTER SW. s
AP LOG
L . __Jvm} POT.
22 saze " RECORDER CAM.MY.3ozd g::“, &
D & o 2 g
1 = e2 zsm.::;'z = ® MANUAL Lni.poT sl
\TOR — RANGE Q00vo!
3ems | acnes TYRR. 22 = fs i ConteoL g ot
—1 aw §5°° 500 )
° RELKY sensmymy | SEECCT =
NTY REGULATOR g za'8 oF '& %0 a0
TYPE 1D \/\/\3/'2/\/ » AN, ~os vou
SEE NOTEIS, © RADAR
? INPUY
ses cCT
es!
PART OF CAM
& CAGING RELAY
sep
Kem,
0 0
RADAR
LOCKED- 7
on'uGHT
masree | E (oK
eELAvE” 8L
W g
SAB. é 9,
(2] a 8 RANGE RELAY'X
Q\ ELEV‘ PELAY G Ho ORIvE -
P o con LAAAAA, O1MMER MoTOR,
a] &2 = |13 SwiteH -
AzaoTd 2 O\_.__ LAM;TBT
| con el SWITCH
‘ 2 |05 e ——
Bougs 25 9 o
At “AANAN] I RADAL INPUT :
X 00 100 P T " QEE CCT. RS’ - »  pgaoaq
or. 100 W~ 68 M T iwput
Az TH AEE Cf,Y,
Aoyust R.Er_.L.H ‘RS
50 COMPONENT. LOCATION COMPONENT LOCGATION
:::;Le ZANGE COWL RESISTORS ~ |
THERM, on et RANGE. i M- GRAVITY Con Sooums. VAR, (' ML'S')
con co con ELEVATION COIL. & BOUMS, L
i wOVNG | FIRED  AZIMUTH ColL G.GS. MK B8R 39 OuUMs, ToRVI 2 X
Tent | Lgur  THERM, colL ovRo L opnes. | ©B ONMS,
FIYED LUGHT oIt #100 OIME VAR, (AZim. ADJUST)
MOVING LIGHT 350 oMM, VAR, (ALT COMP) }cu.'rwe ar
-4 - v - - - - - MOTOR (GYRO) 120 OUMR.VAR  (ALT comP)
RANGE[GRAVITY POTS, Q2204M8 . CU, TyPE 2K
ANTI- TOPELE. SW, SQ0 OWMS, g
LOG. PoT. 2.2, 004g,
NOTES - |, CAMERA & CAGING RELAY 1S BNERGSED AND HBLD ON WHEN R.2 1S SELECTED AND CAMERA $W. DEPRESSED. LN, POT. GGS MK BR siion. oums, (pe.a.por)
OF-ENEREISED AND RELEABED WHEN 2.P's ARK FIRED |, | , RANGE. DRIVE MOTOR | ZANGE DEVE | MOK. oumS. CF.EM. POT)
2. SENSITIVITY SWITCH CROVIDBS 3 SECS. SENSITVITY Fot, 3 "eel. 12 SECS. FOR GEMM .05, LIMIT SWITCRES ua IS K. OUMS. O TYPE RN
4 ALTITUOE COMPENSATION RESISTOES ARE cAPsuL_g OPERATED FROM PITOT INSTALLATION STATIC LINE, RANGE. LIGUT u 1.8 OUMS.,
4. SUPPRESSORS TVPES F.24 .5 NOT SHOWN SEE "G ROUTEING . . RADAR “LOCKED -on’ \_\r.wr_}c“ S Heao 1d.oums,  (MRP PaT)
5. SUPPRESSION CIRCUITS ACROSS CONTACTS OF @BLAYS F [ x'NY| SLAVE. RELAYS 'A'L'®)MARTER RELAY C) . N B . OMME,  (SR.P.PoT)
AND ANTI: TOPPLE. SWITCH NOT SHOWN. RELAYS A'8¢/ D/AE" C.U.TYPE 'BL. 10K, OUMS.
6 LOG.POT, LIN.POT, B04BS5 PNT, RANGE/GRAVTY FOTS., AND LiMIT SWITCAES ARE OPERATED B THE RANGE DRVE MOToR CAM Y CAGING RELAY REFER TO CCTS.~| 50 ONMS.
7. RELAYS % &Y' AND MASTER RELAY'C’ ARE POLARIZED. o RECG WGE o8 oims, CU. TePE AT
£ MR.E £ RO PATS, ARE NOT USED. RELAYS X)¥'4'Z" CU.TYPE 'RM 15 olms, g
3K 2 FBM LFBR, POTS ARE PRESET YO DAMP OUT OBCILLATORY MOTIONS OF TAE RANGE ORIVE, (PRE MOD 1339 ARE 4.7K ) SUAVE RELATS ALS, }c,u,m'gx 22 ouws.
10. MANUAL RANGE CONTROL BETTING OF 200YDS. PUTS SIGHT INTO MANUAL RANGING CONTROL. UASTER 2ELav’C! L. | e oms
11, MANUAL RANGE CONTROL SETTING OF B00YOS PUTS SIGHT RANGING UNDER RADAR CONTROL. . RELAYSF 4G’ CU. TYPe AT.
17 ANTI- TOPPLE SWITCH IS OPERATED 8w GTYRQO ROTOR WHEN 13%2° OUT QF ALIGNMENT N ANY PLANE SELECTOR SWITCHES MISCEVLANEOUS - o
13, FOR COMPLETE INTERNAL DIAGRAM OF REGULATOR. TYPE HO REFER. TO AP 4348 3. DIMMER, BwiTeH . O WF, CAP C.U, TR AT
LAMP TEST Swied U TvrES ]
BoMBS PO,
Bomes caLil, POT.
MANUAL RANGE CONTROL - C.U.TYPE T.2
(TiReTTLE)
OTHER CIRCUITS REFERRED To'~ GF. GUN FIRING.
CG. GO CAMERA ,
‘RP° ARMAMENT SERVICES BOMBS 4R.Fs # RESISTANCE VALUE FOR UV, AMMUNITION . VALUE FOR LY. AMMUNITION |§ D) ONmS.
TRS. RADAR SUPPLIES & CONTROLS.
= (RS

Fig. 1 Gyro gunsight and camera recorder (theoretical)

RESTRICTED

T.P.(E)11358




F3.j2

circuits. It is emphasized that the output
voltages of these two regulators is critical to
the performance of the whole system.

5. To eliminate radio interference, the
regulated voltage supply is taken through a
suppressor unit which is mounted on a
bracket attached to the port side of the flying
control casing, adjacent to the voltage
regulators.

Gyro gunsight installation (Code GS)

6. The installation is provided with manual
and radar ranging controls and contains
several control units, some of whica are
preset prior to combat, while the othe-s are
adjusted by the pilot during combat. The
radar ranging installation is described in
Sect. 6, Chap. 2. Provision is made on the
sight for the fitment of a camera recorder
(Group G.1). When not in use, the recorder
may be placed in a stowage compartment on
the starboard side of the cabin. The gunsight,
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camera recorder and control units are all
interconnected by suitable cables, to a junc-
tion box mounted on the port side of the
flying control casing.

Combat controls

7. The gyro gunsight on/off switch is
located at the starboard glare shield, ad-
jacent to the sight. A gyro gunsight control
unit (selector/dimmer) is mounted at the
forward end of the cabin port shelf. The unit
incorporates four switches. The dimmer
switch controls the degree of illumination on
the gunsight graticule. The lower push-switch
controls the intensity of the radar ‘locked on’
green lamp and the ‘preset range’ orange
lamp, secured to the right-hand side of the
gunsight, for day or night operations. The
upper push-switch is used to test the func-
tioning of these radar indicating lamp
circuits. The selector switch has three posi-
tions marked G, ¥ and G & F for operating

TABLE 1
Equipment type and Air Publication reference

Equipment Type

Air Publication

Gunsight, Mk. 8R (Pre Mod. 1285)
Gunsight, Mk. 8S (Post Mod. 1285)

Junction box, Type B, Mk, 14S (Mk. 14 Pre Mod. 1285)

« Radar/manual unit, Type R.M., Mk. 3A (Post Mod. 1339) >

Throttle twist grip, Type T.2, Mk. 2
Terminal block unit, Type T.B., Mk. 1

Ballistic unit, Type B.L., Mk. 2S (Mk. 2 Pre Mod. 1285)

Altitude unit, Type A.L., Mk. 1
Relay amplifier, Type R.A., Mk. 2

Voltage regulators, Type 22 and 119 (or Type 22 and 22A

Pre Mod. 1247)
Suppressors, Type F.2 and F.5

Anti-topple unit, Type A.T., Mk. 1S (Mk. 1 Pre Mod 1285)
Selector/dimmer unit, Type S, Mk. 13S (Mk. 13 Pre Mod.

1285)
Lamp filament 22V, 12 watt, Type G.5

Camera recorder, Mk. 3
Circuit breaker, Type A.2

S A.P.112E-0001-1
Formerly A.P.1275E, Vol. 1

J
A.P.1355D, Vol. 1
... A.P4343B, Vol. 1, Book 1, Sect. 10
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A.P.101B~1307~1,5ect.5, Chap.2,Group 4.
A.L.183 May 70

the sight with guns and two positions markec
M.R.P. and S.R.P. selected to operate the sigh:
with rocket projectiles.

Note .....

Mod. 1339 alters the feed back resistor
in the radar/manual control unit from 4.7
kilohms to 10 kilohms. This makes the
radar/manual control unit Type R.M..a
Mk, 3A.

8. A twist grip control at the top of the
throttle lever, in conjunction with the radar/
manual control unit located on a platform
at the cabin port side, adjacent to the flying
control casing, automatically controls change
over from manual to radar ranging operation
of the sight. With the radar ranging on/off
switch, at the forward end of the .port cabin
shelf, switched oN and its associated in-
dicator (Group H.I) showing a radar supply
is available, turning the twist grip to its fully
wrist down position, the sight will operate
in the manual ranging condition. Forward
rotation of the twist grip increases the
manual range until it just exceeds the radar
range when the radar ranging circuits will
take over to operate the sight.

9. When operating with the selector dimmer
unit set to operate with guns, turning the
throttle twist grip to its fully down minimum
position, provides for a maximum current to
be passed through the range coil to cage the
gyro and thus prevent gyro topple during the
initial attack maneouvres. As the twist grip
is rotated forward to engage the target, the
restraining current in the range coil is reduced
to normal. When making R.P. attacks,
caging of the gyro is effected as explained in
Group G.1.

Preset controls

10. To compensate for the effect of changes
in altitude at which the installation is
operated and to cover the aiming allowances




i ) CABLE |CON| PORT fcON| CABLE JCON] {epmmation
CABIN. : TYPE[CCT |PIN[COCKPIT |PINJCCTITYPE] PiN
S'ZEJCODE[REF] SHELE | REr{copelsizelner CABIN
"~ EARTH REAR STBD_TOP PANEL
: FRAME 7 RADAR RANGE # (O pomr wis -
To ég_g_ 3 g JUNCTION ROX - Po GUNSIGHT SW
- 6 2 TYPL 4407 T . g
& gt P ¢ J6o N/ ; ; MINAC, -
T DAY -
MIN. 3¢ 6.G.S. EEW wre =1
AR A R | CONTROL | F IBK| 'O CCTRS g
B B} BEB] UNIT G LBREY CABLE F 36
7 PO ST v
f c g cfonl mre's g QIO $10) CABIN_PORT
i PART OF GUNSIGHT f GF’L SUPPRESSOR FIKIGS 2|u/p 6 7; £36.2.
' 83 :
| L g6 TYPE £ 5 SAMP, T OlEs6
141 & ~
I g ,%D LEG PANEL.
RANGE £ 9y L¥
ORIVE NI IR G54 MINIzC. 665,
G 28R CIRCUIT
oy > 0/p6 BREAKER
‘ ]1——- — G MIN3C. A uPs [cs Ile2aRd (53 10 AMP
. | (K &P B sMajupirmv]| ™
! ! 1 GYRO ® cu. \ e cu g L > 6% i
I TR YPF, o s §
4 | ormics T Q@G FJ ces [ed ® g® R T a
i ] i ! @ & CONTROL ['¢ 28K _ €& @1 || vourace 2
" , I uaiT LG gBRK : M) [REGULATOR o
i b — TYPE NO2 2l 2
| i i BL. g S 10
N LS AR A G R A gR PR ot
: BgB 1398 T (0
‘\ '—s:f ¢ 56D C obD [ < 500 - U/P 6 |6 S.4 {F24s]
/ l D Y1 MINI2¢. [DgY DG Y
A 4 EQW EEW| GGS EaW
e / ,)\ 98K 95| controL [+ ge
P8I G GBRR: 6519 %6 gBR| UMT G ORIT €S 18 MiN.iat,
PART OF HM Hght tyee 3w VOLTAGE
- = REGULATOR
GUNSIGHT J 50 J 50 AT ¢ No Y
_L}p_ K SP | | A &R i B
L 360 L g6l [ L3561 8 o8]
HEN] 540 W3R ¢ 3 |
camera  HROE pof | ces [E :%w
RECORDER  [C€ JHOF- L gt0 SSHIN, 3¢ COUNJIHIOL EQS;“T:‘%‘ ol
49 A s R WeE [H ’%M B K ® 284 Mo
CONTROL |5 93 aM 1020 656 ro
MIN.3C. UNIT -EA}GD 3 M e (@) - pCCT.
ALR TYPEAL 9% FL '}GE MIN3C GSiof|= c6
B LB (0 F
b Sl
66 @) SUPPRESSOR
conTROL LO.BY TYPE F.2
UNIT L 6501, MINIZC. - i
TYPE F oK ‘ ﬁ:
A o3 G .
7951 NOTE — WITHIN JUNCTIGh BOX, WIRES ARE MIN3B. N
D CONNECTED TO TERMINALS OF LIKE H
COLOUR IN APPRCPRIATE GROUP 665 CONTROL UNIT o«
WITH THE EXCEPTION OF THE NATURAL TYPE 8 : 2
WIRE WHICH IS CONNECTED T0 THE (JUNCTION B0X) ' 3
SLATE TERMINAL. ®
Fig. 2. Gyro gunsight ond camera recorder (routeing)
- T.P.(E)11360

RESTRICTED




F.5./3

required by the different types of ammuni-
tion used, the gunsight is provided with an
altitude unit and a ballistic unit. The altitude
unit is mounted on a bracket attached to the
port side of frame 14 and is connected to
the static side of the pressure head installa-
tion. The ballistics unit is mounted on the
flying control casing, below and forward of,
the radar/manual control unit. The altitude
and ballistics units are both preset before
flight according to the type of ammunition
carried.

1. The installation incorporates a relay
amplifier which controls the range drive
motor according to the range system selected
by the control unit. It is located on a mount-
ing platform attached to the port side of the
cabin floor behind the pilot’s seat. An anti-
topple unit, which automatically re-erects
the gyro should it topple due to aircraft
manoeuvres, is situated on a mounting
bracket attached to the cabin floor on the
port side behind the pilot’s seat.

Camera recorder

12. The camera recorder is controlled by
the camera relay, located in the bomb/R.P.
release and camera junction box (Group
G.I) and when energized this relay will, if
the recorder is mounted in position, complete
a supply through its contacts 5-5a, to the
solenoids of the camera recorder claw
mechanism, via the suppressor. The claw
mechanism will then draw the film across the
lens, thus recording the target and graticule
display in the gunsight reflector.

Operation
13. - A full description of the operation of

PR30S
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the circuits of the gunsight and its associated
equipment is given in the Air Publications
listed in Table 1.

SERVICING
General
14.  The servicing required to maintain the
gunsight and control units in an efficient
condition and the serviceability tests which
should be applied, together with the equip-
ment to be used and the method of con-
ducting the tests, is contained in Appendix 1
to this chapter. Before servicing or removing
any of these components, the aircraft must
be rendered electrically safe, as described in
Sect. 5, Chap. 1, Group Al.

REMOVYAL AND ASSEMBLY
Camera recorder
15. The procedure for removing the camera
recorder from the gunsight is as follows :—

(1) Unplug the supply cable from the re-
corder body and stow in the stowage
provided. o

(2) Disengage the spring loaded lugs on the
recorder base from the corresponding
attachments on the gunsight. The re-
corder can then be lifted free.

16. The procedure for installing the re-
corder on the gunsight is as follows :—

(1) Re-engage the spring loaded lugs on the
recorder with the corresponding attach-
ments on the gunsight.

(2) Slide the recorder firmly and gently
forward until it is heard and felt to lock
home.
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A.P.101B~1307-1,Sect.5,Chap.2, Group 44
A.L.183 May 70

(3) Reconnect the supply cable with the
recorder plug.

Gunsight
17. To remove the gunsight from its mouiz(-
ing proceed as follows :—

(1) Disconnect and remove the camera re-
corder (para. 15).

(2) Dirconnect the range control plug (red)
from its socket on the mounting plate.

(3) Disconnect the gyro and optics plug
(green) from its socket on the mounting
plate.

(4) Disconnect the radar warning lamps
supply plug from its socket on the
mounting plate,

(5) Give the gunsight locking pin a quarter
turn and pull out. -

(6) Unscrew the nut holding the gunsight
to the mounting and remove the sight
taking care to retain the light alloy
alignment packing piece,

18. The gunsight is replaced on its mount-
ing by reversing the procedure given for
removal. The procedure for harmonisation
of the gunsight is given in Appendix 1.
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Appendix 1
SERVICING, TESTING AND HARMONIZATION OF GYRO GUN SIGHT
LIST OF CONTENTS
Para, Para, Para.

Servicing Setting-up the type 224 or 119 Radar range ... ... .. .. 27
General ... ... i wee wee wer owee 1 voltage regulator ... ... ... 14 Checking and setting. feedback
Clean glass surfaces ... ... ... .. 2 To check range drive circuits ... 15 controls ... .. .. .. .. 2B
Lubrication ... ... .. e see oen 3 To check gyro range circuit ... ... 16 Check on “take over® ... ... ... 34
Drying cells Y To check gyro gravity circuit ... 17
System testing Sighting head (gyro and optics) ... 18
Test equipment ... ... ... e e 9 Sighting head (range drive) ... ... 19 Harmonization
Tests to be carried out with the test set, General ... ... ... .. o ene 36

Type 1
Preparation ... ... ... v ... 10
Resistance tests ... ... .o ... 11
Performance tests ... ... ... . 12
Setting-up the type 22 voltage
regulator ... .. eee wee wee 13

LIST OF ILLUSTRATIONS

Tests to be carried out with the test set,
Type 3
Range drive check ... ... ... ...
Preparation ... ... .. eee ees
Manual range ... .. vee e .. 25

Collimator, Type A fixed to

sighting head ...

SERVICING

General
1. This section describes the first line
servicing which can be carried out on the
G.G.S. Mk.8S installation, Servicing should
be carried out in the sequence detailed
below,

Clean glass surfaces (sighting head)

2. Ensure that the reflector, the sun-
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sbe

screen, and the exposed surfaces of the
lenses are clean. Great care must be taken
to avoid scratching the lenses during clean-
ing and for this operation a soft lint-free
cloth is recommended.

Lubrication

3. Lubricate sparingly the pivot points
and bearing .surfaces of the sunscreen
operating mechanism with oil, 0X14 (D.T.D.
822A) (Ref, No.34B/9100589).

NrECTMRNE ™" r e,

Checking or chenging the R.P.
harmonization at First Line ... ... 37

9 Checking delay unit (post Mod.1331)

Preparation ... ... ... ... ... ... 38
Procedure cme she see aee sasess 39
On Completion ... ... ... ... ... 40 P

LIST OF TABLES

Table

G.G.S. range resistances ... ... ... 1

Drying cells
4. Ascertain whether the silica gel is due
for renewal in the drying cells of the sight-
ing head and control units, Types R.A. Mk.2
and R.M.Mk.3A. The crystals visible be-
“hind the inspection window will be pink in
colour when the drying agent is saturated. .
Also inspect the condition of the desiccator
(8B/3759) of the A.T.Mk.1S and replace if
necessary.




5, It is necessary to remove the drying
cell from the sighting head when the silica
.gel is due for removal. To do this, remove
the four screws holding the drying cell, un-
screw the inspection window (do not lose
the rubber washer) and shake out the silica
gel.

6. While the drying cell is detached,
examine the gauze filters at the back of the
cell and ensure that they have been making
good contact with the rubber grommets on
the sighting head body.

7. Re-charge the cell with fresh silica
gel, screw home the inspection window
(8B/3514) to make an air-tight seal on the
rubber washer (88/3515) and refit the dry-
ing cell to the sight body,

8. In the control units, Types R.A.Mk.2
and R.M.Mk.3A, the drying cell is secured
to the mounting plate by four screws and
the silica gel crystals are contained in a
cellophane tube which is placed in a gauze
tube. To re-charge the drying cell with
fresh silica gel, unscrew the inspection
window (8B/3514), temove the saturated
crystals and refill with a cellophane tube
(8B/3729 and 8B/3730 respectively) con-
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(1) G.G.S. test set, Mk.5, Type 1
(Ref. No.8B/3324)

(2) .Collimator, Type A (Ref.Na.8B/
5215).
(3) Testmeter, Type D.

4) G.G.S. test set, Mk.5, Type 3
(Ref. No.8B/3326).

Tests to be carried out with the test set,
Type 1
Preparation
10. (1) Disconnect the two sight plugs
from the supply sockets in the aircraft,

(2) Connect the test set, Type 1,
plugs to the installation sockets, and
test set sockets to the corresponding
sight plugs, using the appropriate con-

necting cables supplied with the test
set, The test set plugs and sockets
are marked GYRO AND OPTICS and
RANGE DRIVE respectively,

Note...

When using the test set, Type 1
with the G.G.S. Mk.8R, the special
Mk.8 cable adapters must be used for
the GYRO AND OPTICS connections,
since the plug orientation of the
G.G.S. Mk.8R differs from that of
other marks of gunsights. This is due
to the incorporation of the aati-topple
device in the G.G.S. Mk.8R.

Resistance tests

11. With the testmeter, Type D, perform
resistance tests for the various ranges in
Table 1,

TABLE 1

G.G.S. range resistances

Range

Gravi ty

Range control
setting
(yards)

Resistance in ohms
between sockets
H and J on
Gyro and optics

Resistance in ohms
between sockets
H and M on
Gyro and optics

taining fresh silica gel, Screw home the

inspection window to make an air-tight seal. Zeto to 1.4

11.46 to 17.08
22.02 to 26.95
30.34 to 34.86
33.39 to 37.6
33.39 to 37.6
33.39 to 37.6

200 ... . .o wh e . Zero to 1.3 L. ...

300 o e w74 10 1206 L

SYSTEM TESTING 400 ... s e w167 1o 219 L. Ll L
500 o e ae e eer wee 263 to 315 L. .

600 ... .. .o o e . 3644 to 416 ... ..

700 .. s e e w494 o 546 o . el

800 ... ... 63.0 to 65.6 ... .. .. ..

Test equipment
9. The following test equipment is re-
guited:—

TP.(E)11363
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Performance tests

12.  With the test set, Type 1 connected
in the circuit as detailed in para.10, switch
ON the G.G.S. installation and allow to
operate for a period of approximately ten
minutes. This warm-up périod is to allow
the output of the voltage regulators to be-
come stable in operation.

Setting-up the Type 22 voltage regulator
13. (1) Check the aircraft d.c. supply
voltage, this should be 28V + 1V.

(2) Set the dimmer control RV1 on
the G.G.S. control unit S Mk.13S to

fully bright and check that the fixed

and moving graticules on the sighting
head are ‘illuminated.

(3) Connect the test set, Type 1
wander plugs to the GYRO AND OP-
TICS sockets A (red, positive) and B
(blue, negative).

(4) Adjust the output of the regulator
to read 22V on the test set meter,

Setting-up the Type 224 or 119 voltage
regulator
14. (1) Ensure the aircraft d.c. supply
voltage is 28V + 1V,

(2) Select G1 on the S Mk.13S.
(3) Set range to 550 yd.

(4) Connect the test set, Type 1
wander plugs to GYRO AND OPTICS
sockets H (red, positive) and B (blue
negative).

(5) Remove the blanking cap from
RV1 on the B Mk.14S and adjust RV1
to read 17.6V on the test set meter.
Replace the blanking cap.

Note...
If a voltage regulator, Type 119

is fitted, adjust the regulator to read

17.6V on the test set meter. On air-
craft fittpd with a Type 119 voltage
regulator, the potentiometer RV1 on
the B Mk.14S is disconnected and the
flying leads insulatedto prevent short-
ing.

(6) Select G2 on the S Mk.13S.

(7) Remove the blanking cap from

‘RV2 on the S Mk.13S and adjust RV2

to read 18.5V on the test set meter.
Replace the blanking cap.

To check range drive circuits

15.

(1) Connect test set, Type 1, wander
plugs to RANGE DRIVE sockets A
(red, positive) and B (blue, negative).
Test set meter should read aircraft
supply vol.age.

(2) Connect wander plugs to sockets
C positive and B negative. As the
range is varied from 200 yd to 800 yd
in all modes the test set meter should
read aircraft supply voltage at 200 yd
decreasing smoothly to zero at 800 yd.

Note...
Range is varied in the ‘Bombs’

mode by the Bombs potentiometer RV 3
on the S Mk.13S.
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(3) Connect wander plugs to sockets
J positive and B negative. As the
range is varied from 800 yd to 200 yd
in all modes, the test set meter should
read aircraft supply voltage except
when range is hard over on 200 yd
when meter should read zero.

(4) Connect wander plugs to sockets
K positive and B negative. As the
range is varied from 200 yd to 800 yd
in all modes, the test set meter should
read aircraft supply voltage except
when range is hard over on 800 yd
when meter should read zero.

(5) Connect wander p.lugs to sockets
H positive and G negative. As the
range is varied from 200 yd to 800 yd
in all modes, the test set meter should
read an approximately constant voltage
over the range till 800 yd when the
meter will read zero. The voltage will
depend on the rate of change of range.

(6) Connect wander plugs to sockets
G positive and H negative. As the
range is varied from 800 yd to 200 yd
in all modes, the test set meter should
read an approximately constant voltage
over the range till 200 yd when the
meter should read zero.

To check gyro range circuit

(1) Check that rotation of the dimmer
control RV1 on the S Mk.13S, on both
displays in all modes, gives smooth
reduction in brightness.

(a) Connect test set, Type 1,
wander plugs to GYRO AND OP-
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TICS sockets G positivé and B
‘negative.

(a) Select G1.

(b) Check voltage varies smoothly
from 6.7V + 1.3V at 200 yd, to
2.64V * 0.5V at 800 yd.

(&) Select G2.

(b) Check voltage varies smoothly
from 7.07V % 1.4V at 200 yd, to
2.78V £ 0.5V at 800 yd.

(a) Select B.

(b) Check voltmeter reads 8V z
1.6V and that voltage does not
vary with range. '

(a) Select RP1.

() Check voltmeter reads 6.0V

1.5V and that voltage does not
vary with range.

(a) Select RP2.

(b) Check voltmeter reads 6.0V *
1.5V and that voltage does not
vary with range.

(a) Select RP1.

(b) Uncage the sight by operation
of the camera-button on the control
column,

Note...

Check with atmament person-
nel for the operation of the nec-
essary armament switches and
safety breaks.

17.
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(c) Check voltmeter reads 2.42V
+ 0,5V with 1} sec selected on
the BL, Mk.2S and 1.58V + 0.3V
with 3 sec selected on the BL
Mk.2S.
vary with range. -

(8) (a) Select RP2,

(b) -Check voltmeter reads 1,58V
+ 0.3V and does not vary with
range,

To check gyro gravity circuit.

Note...

The volts across the gravity coil
is in the order of 0.3V. Because of
the build-up in tolerances in resistors,
lead resistance and meter accuracy,
it is impractical to measure this volt-
age. The following functional check
will, however, adequately check the
system.

(1) Fit the collimator, Type A to the

camera recorder brackets (fig.l1).

(2) (a) Select G1.

(b) Set the range to 200 yd and
zero the collimator graticule to
the centre spot.

(c) Slowly tange from 200 yd to
800 yd. The centre spot should
move up approximately 1.5 milli-
radians pass back through zero
at 600 yd and then depress

approximately 3 milliradians.
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Note...
The centre spot is approxim-
ately 3 milliradians in diameter.

@) (a) Select G2.
(b) Repeat (2) (b) and (2) (c).
(4) (a) Select B.

(b) Connect test set,™Type 1,
wander plugs to GYRO AND OP-
TICS sockets K positive and B
negative,

{c) Voltmeter should read zero
volts.

(5) (a) Select RP1.

(b) Voltmeter should read zero
volts,

(6) (a) Select RP2,

(b) Voltmeter should read zero
volts.

Note...

A small voltage may be ob-
tained in tests (4), (5) and (6);
this is due to the load in the
common negative lead and is
acceptable.

Sighting head (gyro and optics)

18. Using the Type D testmeter, check
that the following interconnections exist
between the pins:—

(1) Pin Bto pin Athrough the gyro motor.

Pin B to pin D through the “fixed”
lamp.




Pin B to pin D through the “gyro” ‘

lamp.

(2) Pin B to pin G‘through 13.5 ohms *.

0.5 ohms (range coil).
Pin B to pin K through 0.76 ohms
0.07 ohms (gravity coil);

Pin B to pin L through 15 ohms
0.14 ohms (thermometer coil).

H+

4+

4

(3) Pin E to pin C.through 1.54 ohms
0.15 ohms (azimuth coil),

(4) Pin E to pin J through 1.54 ohms
0.15 ohms (elevation coil),

i+

(5) Pin H to pin M through a resistance
not exceeding 35.5 ohms (gravity
resistor).

(6) Pin H to pin J through a resistance

not exceeding 64.3 ohms (range re-

sistor).

Sighting head (range drive)
19. Check that the following interconnec-
tions exist between the pins:—

(1) Pin A is connected to pin ] and to
K. (When the range dial reads less than
200 yd, pin ] is isclated.” When the range
dial reads more than 800 yd, pin K is
isolated). ’

(2) Pin A to pin B through approximately
500 ohms and pin A to pin C through a re-
sistance not exceeding that across pins
A and B. .

(3) Pin D is connected to pin F through a
. resistance of 10,000 ohms + 1 per cent
and to pin E through a resistance not ex-

ceeding that across pins D and F,

(4) Pin H to pin G through the servo-
motor.

20. Disconnect the test set, Type 1 and
remove the collimator.

21. Reconnect the sighting head to the air-
craft installation.

Tests to be carried out with the test set,
Type 3

Range drive check =

22. ' For this check, the test set, Type 3 is
required for testing the range drive circuit
on the ground, with the radar equipment
switched off, '

Note...

A long adapter lead is required to con-
nect the test set into the circuit as detailed
in para.24 so that the test set can be used
in the cockpit.

23. The test set gives a check on the
functioning and accuracy of the G.G.S. range
drive system, and the simulated radar signal
supplied by the test set enables adjustment
to be made to the feedback pre-set resist-
ance,

Prenaration
24. (1) Connect the test set into the radar
ranging circuit at the output connec-
tions of the radar ranging unit,
Note...
The test set supply replaces the
normal radar supply.

(2) Ensure that the test set switch is
OFF

(3) Connect the appropriate 2-core
supply cable between the test set and
the G.G.S. recorder supply connector,

(4) Switch on the G.G.S.

Manual range

25. With the test set OFF and the control
unit, Type S, Mk.13S set at RP2, RP1, G1
or G2 check for manual operation by rota-
ting the twist-grip throttle control. When
the control is against its mechanical stop
in the “wrist down” position, the reading on
the G.G.S. range dial must be below 200 yd.
Rotate the control smoothly in a clockwise
direction (as viewed from the end of the
control); the range dial should show a
smooth increase in range with a value of
over 800 yd when the end of the traverse is
reached.

26. Set the feedback manual resistance to
instructions given in para.29 sub-para.(1).

Radar range
27. To check the radar range:—

(1) Set the throttle control to give 800 yd
on the range dial. Switch the test set to
MANUAL and select the appropriate sen-
sitivity (A).

(2) Note the output reading given by the
voltmeter. If this differs appreciably from
75 volts, adjust the VOLTAGE adjusting
screw on the panel until 75 volts output
is obtained.
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(3) Rotate the manual indicator knob
slowly from 200 to 800 yd and check
that this causes a contraction of the
moving graticule display, This rough
check proves that there is no dis-
continuity in the range drive circuit
under test.

(4) Set the manual indicator knob to
750 yd and note the reading on the
milliammeter, To obtain a meter
‘reading, press the PRESS TO READ
M/A switch. The meter reading should
not exceed * 0.2mA. The meter
pointer will be seen to vibrate and the
mean position of the pointer is to be
taken for all readings.

(5) Set the feedback radar resistance
according to the instructions given
under para.28 sub-para.(2).

Checking and setting feedback controls
28. A compromise value of feedback re-
‘sistance is required which gives maximum
servo response without appreciable grati-
cule huat,

29. The feedback pre-sets for both manual
and radar marked F.B,M. and F.B.R. res-
pectively, are housed in the R.M. Mk.3A
control unit, and access to them is obtained
by removing the respective cover plates on
the front of the unit. Clockwise rotation of
the screw adjuster increases damping and
reduces the servo response.

(1) Feedback, manual — Set the test
switch to OFF. Adjust the F.B.M.

T.P.(E)11364
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control until the G.G.S. range dial
follows the throttle control smoothly
and when moved rapidly stops with one
overshoot only,

(2) Feedback, radar — Set the G.G.S.
throttle control in the 800 yd position.
Re-set the test switch to MANUAL
and check that the output voltage is
still' 75 volts., Adjust if necessary.
The servo response can be gauged by
rotating the manual control knob at a
uniform rate while viewing the grati-
cule,

3i. AdJust the F.B.R. control until the
G.G.S. range dial smoothly follows a rapid
movement of the test set manual indicator
between 700 yd and 800 yd assuming its
correct position with one overshoot only.

31.  Set the selector switch to AUTO. The
moving graticule should open from 800 to
200 vd range in approximately 12.4 sec.,
pause at the 200 ydv setting and then close
again to 800 yd in approximately 2.5 sec.
The cycle is then repeated.

Note. .. _
' When the milliammeter is in circuit, the
reading indicates the current passing through
the control coil of the polarized relay in the
Type R.A. Mk.2 control unit, Due to the
transient 'times'o,f the relay contacts, there
may be a kick of the needle at the change-
over at 200 yd.

32. Check that the graticule presentation
and response’ are satisfactory. The res-
ponse should be such that the velocity lag,
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as measured by the meter, does not give a
reading variation of more than 0.3mA from
that noted in para.26, sub-para.(4) when
that range closes from 800 to 600 yd, If
necessary, re-adjust the feedback resist-
ance to bring the meter reading within the
specified limit.

- 33. Refit the coverplate on the Type R.M.

Mk.3A control unit.

Check on “take-over” .
34, Set the test set selector to MANUAL
and the MANUAL INDICATOR to 700 yd.

(1) Using the throttle control, slowly
increase the range indicated on the
G.G.S. range dial from 200 yd. The
G.G.S. range dial reading should
follow the throttle control movement
smoothly with one overshoot only at
700 yd and any further movement of
the throttle control in the same direc-
tion should not move the G.G.S. range
dial.

(2) Using the throttle control, reduce the
range to minimum; at first there should
be no movement of the G.G.S. range dial,
but below approximately 700 yd the
throttle should control the G.G.S. range
dial.

(3) Repeat (1) and (2) above for manual
indicator settings of 550 and 400 yd. The
results should be as ahove with, of
course, 550-400 yd respectively replacing
700 yd.




35.
the

Disconnect the test set, Type 3 from
installation and reconnect the radar

supply connections which were disconnected
when connecting the test set.

HARMONIZATION

General

36.

(1) Before harmonizing is attempted
ensure that the sighting system is
switched on and allowed to frun for
10 min. This warm-up period is to
allow the output of the voltage regula-

tors to stabilize,

Note...

The harmonization board and the
sighting points are to be arranged
according to Command Technical Staff
Instructions.

(2) Select G1 on the selector dimmer
control unit,

(3) Set the range to 550 yd.

(4) Hermonize the moving graticule
centre spot to the appropriate point on
the harmonization board by adjusting
the reflector for errors in elevation
and by moving the sighting head on
the mounting for large errors in azi-
muth,

(5) Harmonize the fixed cross to the
appropriate point on the board by
means of the two flexible adjusters on
the backplate,
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(6) Select G2 on the selector dimmer
control unit,

(7) Check that the moving graticule
remains harmonized. '

(8) Select RP1.

(9) Set 1% or 3 sec, as instructed, on
the BL. Mk.2S control unit.

(10) Uncage the gyro by pressing the
camera button on the control column.
Check with the armament personnel
that the necessary armament switches
are selected and the safety break is
fitted.

(11) Depress the moving graticule
centre spot to the appropriate point on
the harmonization board by moving the
slider of resistor RV1 (M) in the BL.
Mk.2S.

(12) Remove any drift in azimuth by
adjusting RV3 in the BL.Mk.2S.

(13) Cage the gyro by switching off
the butt-test switch the centre spot
should depress a further 5-10 millira-
dians approx.

(14) Select RP2.

(15) Uncage the gyro (see operation
(10)).

(16) Depress "the moving graticule
centre spot to the appropriate point on
the harmonization-board by moving the
slider of resistor RV2 (S) in the BL.
Mk.2S.
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(17) Remove any drift in azimuth by
adjustment of RV4 in the BL.Mk.?S.

(18) Cage the gyro by switching off
the butt-test switch. The centre spot
should depress a further 5-10 millira-
dians,

Checking or changing the RP Harmonization

37.

at First Line

(1) Select G1 on the selector dimmer
control unit,

(2) Set range to 550 yd.

(3) Attach the collimator, Type A to
the camera recorder brackets.

(4) Zero the graticule of the colli-
mator to the moving graticule centre
spot.

6)) Carry out checks para.36,(8) to
(18), setting the centre spot to the
appropriate reading on the collimator,
Type A.

4 Checking delay unit (post Mod. 1331)

Note . . .

by

Before commencing this check, easure
liaison with armament personnel, that

the aircraft is in a safe condition for the
operation of the Bomb/R.P, release switch,
and the Bomb and R.P. Master Switches.

TP(E)11365 -




&4 Preparation

38. In the cabin check that the following

switches are selected as shown.
Battery master )
Bomb master
Camera master
R.P. master
G.G.S. master > OFF
Guns master
Pylons selectors
Fuzing selector
Butt test J
Rocket selector to Salvo
R.P. Salvo selector to 2
Guns selector to All
G.G.S. to G1 on C.U. Type S

Ensure that Jett 1, Jett 2 and Guns circuit
breakers are Uut and Bomb, G.G.S. and
R.P. breakers are In.

Ensure G.G.S. recorder and G90 (Without.

over-run setting) cameras are fitted.

Procedure

39.

(1) Connect armament safety plug. Con-
nect and switch ON an external supply.

(2) Select G.G.S, and G90 camera master

. switches ON. G.G.S. recorder camera

motor should run and gunsight illum-
inate,
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(3) Select Butt test switch to ON position. '

Depress camera switch on control
column. G90 camera should run and

recorder camera shutter operate whilst
switch is depressed.

(4) Select RP1 on G.G.S. C.U. Type S.
Depress and hold camera switch.
G.G.S. recorder and G90 cameras
should operate. G.G.S. moving grat-
icule should be seen to wander from
the aligned position with the fixed
graticule by approximately % deg, in
elevation,

(5) Release camera switch. £5.4G.S. and
G90 cameras should stop. (i.G.S. mov-
ing graticule should return to the align-
ed position with the fixed graticule.

(6) Select R.P. master switch ON.
Depress and release camera switch.
G.G.S. recorder and G90 camera should
operate and continue to do so after
switch is released. G.G.S. moving
graticule should be seen to wander
from the aligned position with the fixed
graticule by approximately ! deg. in
elevation,

(7) Depress and release Bomb/R.P. re-
lease iswitch. 1 second after depress-
ing switch, G.G.S. and G90 cameras
should stop and G.G.S. moving grati-
cule return to the aligned position with
the fixed graticule, Return R.P.
master switch to OFF,
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(8) Select B on G.G.S. C.U. Type S.
Depress and hold camera switch.
G.G.S.recorder and G90 cameras should
operate.

G.G.S. moving graticule should remain
in the aligned position with the fixed
graticule,

(9) Release camera switch. G.G.S. re-
corder and G90 cameras should stop
and G.G.S. moving graticule remain in
the aligned position,

(10) Select bomb master switch ON.
Depress and release camera switch,
G.G.S. recorder and G90 cameras should
operate and continue to do so after
switch is released, G.G.S. moving
graticule should remain in the aligned
position.

(11)Depress and release Bomb/R.P. re-
lease switch. 1 second after depress-
ing switch ‘G.G.S. and G90 cameras
should stop. G.G.S. moving graticule
should remain in the aligned position.

(12) Return bomb master, G.G.S., camera
and butt test switches to the OFF
position and' G.G.S. selector to GL.

On Completion

40.

Switch OFF and disconnect external supply.
Disconnect armament safety plug.

Re-set Jett 1, Jett 2 and Guns circuit
breakers.
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