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Chapter 23 
BLUE STEEL INSTALLATIONS 
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Introdvetion 
1. This chapter contains descriptive 
and servicing information for the electrical 
equipment and controls installed in the 

craft to permit the carriage of the Blue 
Steel store. The circuits introduced 
consist of:- 
  

D.C. and A.C. distribution, 
Fin-gap doors control, 
Store hoisting controls, 
Hydraulic power system, 
Folding fin control. 
Store control system, switching and 
‘monitoring. 

Store alternator monitoring. 
A.P.U. switching and monitoring. 
Store propulsion system switching and 
monitoring, 
Aircraft starting of E.P.C.U. 
H.T.P. tanks, temperature warning. 

LIST OF ILLUSTRATIONS 
Heating system controloe. oss 
Refrigeration system components 
Refrigeration system wn. ww. 
Fuzing. orming and    

     

  

  

    

component ae a 21 
Fuzing ond arming cirevits ... 2 
Safety lock actuator and contro! 23 

234 
24 

25 
26 

Wiring diagram panel 97P 11... 27 
Routing ch 
D.C. and a.e. distribution 28 
Fin-gop deor indication 29 

  Fin-gop door controls... 30 (1) and (2) 
Emergency hydravlic power 
PACK ose ase wae ve 31 (I) ond (2) 
Hydroulic power unit on      

   
monitoring 1. wwe» 2 

Folding fin contral and 
Indication vse sae 33 
Control system switching and 
‘monitoring oo 

  

Store fire detection system. 
Store aad store heating system temper- 
ature indication, 

Store heating system, 
Store refrigeration system, 
Fuzing and arming, 
Release system and indication, 
Navigational system, aircraft portion, 
Telemetry switching and monitoring. 

2 The systems are described with 
regard to the aircraft, but where itis 
necessary to illustrate the operation of a 
circuit, Sections of the store installation 
are included. Theoretical circuit diagrams 
of the more complex circuits are provided, 
which should be read in conjunction with 
the text. Illustrations of controls and 
equipment peculiar to particular systems 

fe positioned close to the paragraphs 
concemed, equipment ot controls grouped 
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Fig. 
A.P.U. start ond monitoring... 35 
Propulsion system control... 36 
Propulsion system monitoring 0 
Starting of E.P.C.U. ae 
H.T.P. tonks temperature warning 39 
Fire detection system ... 40 
Heating system Indication a 
Heating system... a2 
Overheat control 2. a 
Refrigeration system a 
Fuzing arming and release 45 

6 (7) ond (2) 
ab 

Fuzing and arming... 
Releose unit safety lock 
Release system indication and 
slip heaters 

fe system 1. 
Sofety cirevite 1. 
Inertia navigator supplie 
Inertio navigator www 
No.d butt connector witing 

  

we 
49 (1) ond (2)          

     

      
  

ALR. 5951 
Flight det 
Telemetry switching 
ond monitoring sss 55 (1) ond (2) 
G.5.R, ond G.P.1, M6 cooling ww. 56 

together which affect more than one system 
are illustrated near the beginning of the 
text. Routing charts are included at the 
end of the text, 

  

3, Description is based on the assump- 
tion that the necessary operations for 
change of role detailed in Book1 are 
complete. The main structural alteration 
affecting the electrical installations is the 
removal of the bomb doors and the sub- 
Stitution of hinged fairings shaped to 
accommodate the upper part of the store, 
These fairings carry the connections be- 
tween the aircraft and the store, also a 
pair of small doors to accommodate the 
Upper fin of the store, 

  

4. Portions of the wiring used for the 
other bombing roles are used in the Blue 
Steel role, common wiring runs are des- 
cribed where used,
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Fig.4. Butt connector locking ond ejection 
4 (M0d.1536 incorporated) >   

Abbreviations 
5. To ease labelling of switches and 
indicators, the following abbreviations are 
used on the aircraft, in the text and on 
illustrations, diagrams and routing charts: 

  

A.P.U. = Auxiliary power unit 
E.P.C.U. - Electrical power control unit 
H.T, = High tension 
H.T.P. - High test peroxide 
K = Kerosene 

RESTRICTED A.P.1018-1902-18, Sect.6, Ch 
+69, Mi    

DESCRIPTION AND OPERATION 

STORE CONNECTIONS 

6, Electrical connections between the 
store and the aircraft are made by quick- 
release multi-pin Cannon type connectors. 
The mating halves are locked together by 
@ mechanism contained in the aircraft 
half of the connector, unlocking and 
ejection taking place as the store 
released, the mechanisms are tripped to 
unlock and eject by means of ring type D> 
lanyards. 

  

7, To conform with armament termin- 
ology the connectors are defined as 
butt-connectors, although in fact they are 
plugs and sockets, the plug portion being 
fitted to the aircraft. 

Mating of connectors 
8, When disconnected from its comes- 
ponding half the aircraft connector pins 
are retracted behind a barrier, to give 
mechanical protection. Correct mating 
to the store of test equipment is achieved 
in the following manner (refer to fig.4 for 
externals of a typical connector): 

(2) Rotate fully anti-clockwise the 
knurled handle at the rear of the 
connector. 

  

(2) Mate the two halves and apply 
slight pressure, when an audible 
“click” should’ signify the correct 
location of the locking mechanism. 

() Rotate fully clockwise the knurled 
handle, to draw the two halves 

| 
TESTING 

‘The complete Blue Steel instal- 
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lation is tested by use of the ‘testeset- 
aircraft missile installation” (T.S.A.M.I.), 
details of the connection and use of the 
test set are given in the appropriate 
publication. 

D.C. AND A.C, DISTRIBUTION 

General 
10, The majority of the store-control 
and services circuits are supplied by 
fuses situated either at the Nav/bomber's 
bombing control panel 9P (replacement 
panel, item 1/V,9783) or in the bomb bay 
fuse,’ relay and distribution panel 85P, 
both’ these panels being introduced during 
the conversion to the Blue Steel role. 
Other store circuits are supplied by fuses 
in permanent panels. 

11. A circuit diagram of the introduced 
supplies is provided in fig.5, the diagram 
including the supplies for the fuzing, 
arming and release circuits. The routing 
of the supplies for general circuits is 
given in fig.28, whilst the routing of 
fuzing, arming and release supplies will 
be found in fig.46. 

  

    12, As the aircraft is liable to conver: 
sion to and from the Blue Steel role, a 
complete index of fuses for the role is 
provided in tables 1, 2 and 3. Table 1 
lists details of 28-volt dic. fuses in 
permanent panels; where a fuse controls 
@ circuit both inside and outside the role 
the “outside” circuit is noted in brackets: 
where the function of the circuit chang 
due to the role the prior title is again 
noted in brackets. Table 2 lists the 
2Bwvolt dic. fuses introduced and table 3 
the 115-volt 3-phase a.c. fuses introduced 
and permanent. 

  

 



  

  

Fig.5 

      D.C. and a.c, distribution ond control 
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Distribution 
13, Reference to fig.5, will show the 
distribution scheme is simple, the follow- 
ing points shoald be noted:~ 

(1) Each bank of fuses at 9P is 
double-fed. 

2 All de, fuses at SP (apart from 
fuses’ i133, IM and 1135) are 
triple-fed, the three feeder lines 
being protected at each end, 

@) The wiring between 9P and panels 
15P and 16P, including fuse 504 
and C/B 102, is common to the 
integrated wiring system for 
special store roles. 

  

Supply isolation 
14." By operation of the D.C. SUPPLIES 
switch at 9P, supplies to the majority of 
the store circuits can be controlled. 
Supplies permanently connected serve 
fuzing, arming ond release circuits, 

ture waming and fire detection 
circuits, plus other circuits of minor 
importance, Reference to fig.S will 
illustrate the switching circuit, 

  

  

  

FIN-GAP DOORS CONTROL 

General 
15. The substitution of hinged fairings 
for the bomb doors, during the conversion, 
obviates the requirement for bomb doors 
operation, The fairings, however, carry 
@ pair of small doors designed to accon- 
modate the upper fin of the store, the 
controls which formerly operated the bomb 
door jacks now being used to operate the 
fin-gap door jacks. 

  

  

16, Operation of the doors is effected 
by electrically-operated selector valves 
in the hydraulic system, which control 
the operation of the jacks. Together 
with the selector valves, the system 
uses the majority of the wiring installed
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TABLE 1 

28-VOLT D.C. SUPPLY 

DISTRIBUTION FUSES EXISTING 

  

    
  

   

  

Fuse No. | Rating Service Location | Type | Cotegory 

302 5 Lighting E.Q. control unit 4P s v 
504 20 D.C. supplies control, 9P fuses 1085 to 1110, 85P fuses 1133 to 1135 4P s v 602 25 Normal fin-gap doors selection 3P 8 E 

616 7s Release safety lock 3P s E 
620 5 H.T.P. tank temp. warning test. (Brake parachute control) 3P s E 
627 5 Normal fin-folding control and A.S.L. warning. (A lighting gear actuation). 3P 8 E 
638 5 Emergency fin-gap doors selection 3P s NE 639 5 Emergency hydraulic power pack, pilot's control switch 3P s NE 645 5 Emergency fin-folding control 3P s NE 
749 75 Emergency hydraulic power pack, control for aircraft services 15P s NE 
787 20 Supply to 85P, via C/B 103 15P s E 
788 20 Supply to 85P, via C/B 104 Triple feeders 15P s E 
759 20 Supply to 85P, via C/B 105 1sP s E 
852 7.5, Emergency hydraulic power pack, control for store hoisting 19P s Vv 
866 a Supply to 85P, fuses 1133 to 1135 15P s NE 
937 25 Fire detector system test 3P s E 
938 5 Autopilot H.T. switch, hydraulic pressure selection 3P s E 
70 5 Bomb fuzing and release 3P s E 

1041 60 Supply to 9P fuses 1051 to 1062 16P H3 NE 
1042 60 Supply to 9P, fuses 1063 to 1074 16P. H3 NE 

1167 75 Release safety lock 4P s E                 

RESTRICTED



TABLE 2 

28-VOLT D.C. SUPPLY 

DISTRIBUTION FUSES INTRODUCED 

  

  

  

      
  

      

Retin er \ Retin Servi Locoti Tye | Cotesory 

Yost Spare 9p. s NE 
1052 10 | Type E.Q. control unit, Nout supply 9p s NE 
1053 5 | E.P. power control, pitot pressure switch protection oP s NE 

1054 Spare 9p s NE 
| 1055 5 | Protective relay unit 9p s NE 
1056 5 | Bomb release switch supply 9p s NE 
1057 5 | Reset switch - store heating oP s NE 
1058 Spare oP s NE 
1059 10 _| Store release, pneumatic release valve 9p s NE 
1060 5 _ | Store release, powered release push switch (dual supply, with fuse 1070) 9P s NE 
1061 5 | Store release, master switch (dual supply with fuse 1071) 9p s NE 
1052 Spare 9p s NE 

1063 2:5 | Bomb-gone and release-pressure indicators, lamp test 9p s NE 
1064 5 | E.P. power control, nose wheel doors up protection 9p s NE 

1065 10 | Store release, itk.14 release unit adaptor box heaters oP. s NE 
1066 Spare 9p s NE 
1067, Spare 9p 8 NE 
1068 10 | Type £.9. contro! unit, No.2 supply 9p. s NE 

1059 5 | Protective relay unit 9p 8 NE 
1070 5 | Store release, powered release push switch (dual supply with fuse 1060) oP s NE 

1071 5 _| Store release, master switch (dual supply with fuse 1061) 9p 8 NE 
1072 Spare oP s NE 
1073 10 _| Store release, pneumatic release valve 9p s NE 
1074 Spare 9p 8 NE 

1075 Spare oP s NE 
1076 Spare 9p s NE 
1077 Spare oP s NE 
1078 Spare oP s NE 
1079 Spare oP s NE 
1080 Spare 9p s NE 
1081 5 | Fuel vent valves control and indication op s NE 
1082 10 | Inertia navigator and optical link control op 8 NE 
1083 5 Fuel system nitrogen switch 9p s NE 
1084 2:5 | Fuel system, iP. nitrogen pressure indicator 9p s NE 

J 
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TABLE 2 (Continued) 
28-VOLT D.C. SUPPLY 

DISTRIBUTION FUSES INTRODUCED 

  

     
  

   
      

  

  

     

  

  

   
   

Service Lecotion | Type | Cotegory 

1085 2:5. | Starter system, I1.P. nitrogen pressure indicator oP. s NE 
1085 25 | Fuel system H.T-P. temperature in forward top 9p 8 NE 
1087 2:5 | Fuel system l1.T.P. temperature indicator, aft top oP. s NE 

1088, 2.5 | Fuel system H.T.P. temperature 9p. s NE 
1089 25 | Fuel system 1i.T-P. temperature indicator, aft bottom 9p 8 NE 
1090 2:5 | Auto pilot HIT. switch oP. s NE 
1091 25 | Fore-plane unlock switch 9p. s NE 
1092 S| A.P.U. start, I1.T.P, and nitrogen controls, hyd. power stop oP. s NE 

1093 25 U,/I1.T.P. tank temperature indicator 9p s NE 
1094 25 | steam and nitrogen pressure indication 9p s NE 
1095 25 ty circuits, indicator test op s NE 
1095, 5 | Hydraulic power unit start and stop 9p s NE 
1097 25 | Hydraulic monitoring, pressure indicator 9p. s NE 
1098, 5 | Store heating, master switch 9p s NE 
1099 2.5 | Exchanger outlet temperature indication 9p 8 NE 
100 25 | Engine bay temperature indication oP s NE 
101 25 | Store bay temperature indication P s NE 
102 5 _| Refrigeration system control A-E.0. 9p s NE 
1103 5 | Refrigeration system control Navigator oP. 8 NE 
1104 2:5 | A.P.U. steam and nitrogen pressure indication oP s NE 
1105 25 | Telemetry monitoring, M.T.S. switch 9p. s NE 

1106 2:5 | Telemetry monitoring, telemetry switch oP. s NE 
1107 25 | E.P.C.U. start control 9p s NE 
1108 20 | Telemetry monitoring, AW.R.E. switch oP s NE 
1109 25 | llydraulic temperature indicator 9p. s NE 
nto 5 | Refrigerant pack heaters 9p s NE 
1121 25 | 1.T.P. tank forward, temperature wamin; : &P s & 
1122 25 | H-T:P. tank aft, temperature waming i asp s E 
ZB 25 | AP.U.-1.7.P. tank, temperature warming indicator 85P s E 

1124 5 | Safety circuits indication &sP 8 E 
1125 2:5. | Fire detection relay unit No.523 85P. s E 
1126 Spare 85P s E 
1127 25 | Release system - pressure switch 85P s E 
1128 5 | Store heating, overheat shut-off valve BoP s E                 
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TABLE 2 (Continued) 
28-VOLT D.C. SUPPLY 

DISTRIBUTION FUSES INTRODUCED 

  

  

  

    

  

Fuse No. Service Location | Type | Cetegory 

1129 2:5 | Store heating, overheat control SP s € 
1130 25 | Fin folding indicator =P s E 
1131 2:5 | Pressure selector valve, hydraulic power SP 8 E 
1132 25 | Bomb gone indicator asp 8 E 
1133 2-5 | Fin gap doors indicator 85P 8 NE 
1134 5 8sP s NE 
1135 SP s NE 
1136 SP 8 E 
137 &P s E 
1138 SP 8 E 
1139 &sP 8 E 
1140 8sP s E M41 85P 8 E 
42 &P s E 1143 8 85P 8 E 
1144 7 SP 8 E 
157 5 Telemetry monitoring, relay switching unit 85P s E 
158 5 Telemetry monitoring, relay switching unit SP s E 
1159 5 Telemetry monitoring, relay switching unit 8sP s E 
1160 5 Telemetry monitoring, relay switching unit &P 8 E 
161 Spare SP 8 E 

1162 Spare SSP s E 
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TABLE 3 
1I5-VOLT, 3 PHASE, 400 C/S SUPPLY 

DISTRIBUTION FUSES 

Fore Mo. Service Lecetion | Type | Cotegory 

Ql xs Spare $.T.1./Vulean/302 24P 8 E 2st 75 | Supply to &5P fuses 1145 to 1156 2p 8 E 341 5 Inertia navigator and optical link supplies ip 8 NE 

14s 5 Store heating, No.1 mag, amplifier red phase, No.2 mag. amplifier blue phase SP s E 1146 2:5 | Fire detection, relay unit 523 red phase, relay unit 518 blue phase &P s E a7, Spare SP s E 1148 Spare SP 8 E 1149 Spare 8sP s E 1150 Spare asp 8 E 151 5 Telemetry monitoring, relay switching unit SP 8 E 1152 Spare 85P s E 1153 Spare SP 8 E 1154 Spare SP s E 1155 Spare 85P s E 1156 Spare SP s E           

  

‘ation, Control of the 
circuit is transferred from the first pilot 
to the air electronics officer (A.E.0.). 

  17. _ In normal flight conditions, or when 
hydraulic pressure is available from a 
ground servicing trolley, control of the 
fin-gap doors is achieved by two selector 
valves in the main hydraulic system. For 
‘emergency flight conditions and occasional 
ground use, control is obtained by a third 
selector valve employed in a separate 
hydraulic system pressurised by the 
emergency hydraulic power pack, This 
power pack is described electrically in 

Chap.19 and is not to be confused with the 

  

  

hydraulic power unit described in succeed- 
ing paragraphs, 

Indication 
18, One 3-position magnetic indicator, 
Dowty type CS17Y Mk.15, gives indi- 
cation of doors closed and doors open and 
can indicate failure of the doors to reach 
either final position, The indicator is 
situated at the A.E.0. station (fig.2) and 
presents a black face with doors closed, a 
white face with doors open and a striped 
face during door travel, The indicator 
is controlled by four standari Type 1A 
micro switches operated by the action of 
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the fin-gep doors, two switches being 
wired in series for both closed and open 
indications so that the indicator is not 
energised until both doors are fully 
operated. 

Controls 
19, The doors are controlled by switch- 
es installed adjacent to the indicator, 
‘The switches are: 

  

(1) Normal fin doors control switch. A 
single-pole change-nver switch 
labelled OPEN - CLOSE.
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Fig 6. Fin-gap door controls and equipment. 
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(2) Emergency fin doors control switch. 
A double-pole, 3position ohange- 
overswitch, labelled OPEN-CLOSE. 

“420. Connected in the circuit between 
the supply fuses and the foregoing con- 
trol switches are two micro switches, 
Ref.No.SCW/4742, entitled STORE HEAT- 
ING and STORE GONE respectively. The 
micro switches are normally held pressed 
(tore not fitted ) by a plate attached to a 
spring-loaded plunger. When the store is 
fitted, the plunger is pressed upwards to 
release the micro switches, which, be- 
sides their titled function (para.180 and 
258) break the supply to the control 
Switches, so preventing the fin-gap doors 
being operated against the upper fin of the 
store. A hole through the plunger near 
the top enables a 2BA bolt to be inserted 
to act as a stop against the plunger hous- 
ing, thus protecting the micro switches 
from excessive override should the plunger 
see trodden on at any time while the store 
is not fitted. The plate must be pulled 
upwards to reveal the plunger hole in 
order to insert the bolt. 

    

Circuit operation 
21, The following sequence of o 
ations should be read in conjunction with 
fig.7. For normal control it is assumed 
that the emergency fin doors control 
switch is in the centre (off) position. 
For both normal and emergency control 
it is assumed that the store is not fitted, 
in which case the micro switches will be 
pressed to connect the supply from fuses 
602 and 638. 

  

22, The circuit in fig,7 is duplicated in 
fig.9 for store hoisting control as parts of 
the circuit fulfil a dual role. This ex- 
pedient will lessen the number of cross 
references and show the interconnection 

of the two systems. 

  

Normal selection 
23, ‘The fin-gap doors circuit (fig.7) is 
shown with the fin-gap doors closed, and 
it will be seen that: 

(2) Terminal 1 of the fin-gap doors in- 
dicator is fed from fuse 1333 via 
contacts A-C of the doors closed 
micro switches connected in 
series. The indicator is thus en- 
ergised to show a black face. 

(Q The close solenoids of the normal 
door valves are energised from fuse 
602 via contacts 5-6 of the store 
heating micro switch, contacts 
2-3 of the normal fin-gap doors 
control switch and normally closed 
contacts 257/1. The solenoids 
are earthed via normally closed 
contacts 257/5. 

24, When the normal fin-gap doors con- 
trol switch is placed to OPEN, the open 
solenoids of the normal door valves will 
be energised from fuse 602 via contacts 
5-6 of the store heating micro switch, 
contacts 2-1 of the control switch and 
normally closed contacts 257/4. The 
fin-gap doors will then begin to open. 
25. As the doors begin to open, the 

fin-gap doors indicator will bede-energised 
by operation of the doors closed micro 
switches, and will show a striped face. 

26. When the fin-gap doors are fully 
‘open, the doors open micro switches will 
be operated and a supply will be made 
from fuse 1133, via contacts A-C of the 
micro switches’ to terminal 2 of the in- 
dicator, which will be energised to show a 
white face. 

  

Emergency selection 
27. For emergency operation of the fin- 
gap doors, the emergency hydraulic power 
pack is used. This circuit incorporates 
a time delay unit, which operates in con- 
junction with a by-pass valve connected 
in the hydraulic circuit, and allows the 
power pack motor to attain running speed 
off load (para.31). Reference to fig.7 
will show that the supply to energise the 
time delay unit (via pin L) is connected 
through normally open contacts B2-B1 of 
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relay 760 and normally closed contacts 
SCM-SNO of relay 14 (G.P.U.) and 13 
(A.A.P.P.). This ensures that the hy- 
draulic circuit will not function until 
either: 

(1) The pitot head is switched on 
(relay 760 energised) or, 

@ A 200-volt ground supply is con 
nected (G.P.U. relay energised) or, 

(3) The A.A.P.P. supply is connected 
(AA lay energised).    

28. The power pack motor contactor 
(relay 259) is double-acting, the two 
sections being separately ‘energised. 
For descriptive purposes only, the sec- 
tions will be referred to as:- 

(1) 259A where the relay obtains a 
200-volt, 3-phase supply from the 
aircraft busbars. 

(2) 259G where the relay obtains a 
similar supply via the bomb bay 
ground supply plug, 

It should be noted that the bomb bay 
ground supply plug is used only for store 
hoisting and lowering, this system being 
described in subsequent paragraphs. A 
full description of the power pack and 
associated controls is given in Chap.19. 

29, Referring to fig.7, when the emer- 
gency fin-gap doors “control switch is 
Placed to CLOSE, the following circuit 
action will result:- 

  

(1) The close solenoid of the emer- 
gency doors valve will be ener 
gised by a supply from fuse 638 
via contacts 2-3 of the store gone 
micro switch, contacts 5-4 of the 
control switch and normally closed 
contacts 254/4. 

(2) Relay 257 will be energised from 
fuse 638 via the store gone micro D>



  

  

  
  

  

  
      

  
            Fig 7 Fin-gap doors and associated controls, 

(4 oes 1363 ond 1552 >) 
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switch, contacts 2-1 of the con- 
trol switch and normally closed 
contacts 254/3, 

(3) Relay 259A will be energised via 
contacts 254/3, 255/3, 574/S and 
interlock contact X1- 

  

  

(4) The by-pass valve will be ener- 
gised via contacts 254/3, 255/2, 
the normally closed contacts of 
the time delay unit (pins D-B), 
and normally closed contacts 
3574/7. 

(S) The time delay unit will be ener- 
gised to start the timing sequence 

contacts 254/3, 255/2, G.P.U. 
relay contacts (para.27, sub para.2) and pin L of the time delay unit. 
This operation is described in 
para. 38, 

30. Opening of relay contacts 257/1, 
257/4 and 257/5 will completely isolate 
the normal door valves from the circuit 
and earth, thereby isolating any fault in 
the normal hydraulic system. Contacts 
257/2 and 257/3 are used for bomb doors 
seal operation not required in this role, 
and are shown to continue the sequence of 
contact numbering only. 
31, Closing of relay 259A contacts A2- 
B2-C2 will connect the 200-volt, 3-phase 
supply from fuses 206R, Y, B to the hy- 
draulic power pack motor via relay terminals 
AL-BI-Cl, "Opening of the interlock 
contact X3 prevents inadvertent operation 
of relay 2596. 
32. The by-pass valve, when energised, connects the hydraulic pressure and return 
lines, therefore pressure build-up on 
starting is low and the motor will quickly 
attain running speed. After 2 seconds, 
the delay unit's intemal relay will be 
energised causing the supply to be re- 
moved from pin B, and thus de-energising the by-pass valve. Pressure will then be 
built up in the hydraulic system and the 
fin-gap doors will begin to close. 

  

   

  

33. As the doors begin to close, the 
indicator will be de-energised by oper- 
ation of the doors open micro switches, 
and will show a striped face. When the 
doors are fully closed, the doors closed 
micro switches will be operated and a 
supply from fuse 1133 will energise the 
indicator at terminal 1 via contacts A-C 
of the micro switches. The indicator 

{will show a black face. 
losed, the   34, With the doors. fully 

hydraulic pressure will increase, and on 
reaching a nominal 4,000 p.s.i. will cause 
the pressure switch to close and energise 
relay 255. The following action will 
result:~ 

   

(1) Contacts 255/1 will close to hold 
in relay 255. 

(2 Contacts 255/2 will open to de- 
energise the time delay unit, which 
will be ready for subsequent oper- 
ation on selection of doors open. 

() Contacts 255/3_will open to de- 
energise relay 259A thereby break- 
ing the supply to the power pack 
motor. 

(A) Contacts 255/4 will open to isolate 
the wheel brakes accumulator shut- 
off valve (Chap.19) 

35. The correct control action at this 
stage would be the selection of the con- 
trol switch to the centre (off) position. 
This cancels the circuit operation des- 
cribed in the preceding paragraph, thus 
leaving the circuit prepared for starting 
the power pack from other sources. 

36. Placing the emergency fin-gap 
doors control switch to OPEN causes 
similar circuit operation to that des- 
cribed for CLOSE selection, except that 
the open solenoid of the emergency 
doors valve is energised from fuse 638 
via contacts 5-6 of the control switch 
and noinially closed contacts 254/5. 
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Operation of the fin-gap doors micro 
switches and indicator is as described in 

para. 25-26. 
Operation of time delay unit 
37. Reference to fig.7 will show that 
pins H, M and N are at earth potential 
and that pins D and L are at 28 volts po- 
tential when the associated circuit is oper- 
ated. The supply at pin D will be con- 
nected across the normally closed con- 
tacts of the internal relay to pin B. The 
supply at pin L is applied to the relay coil 
and at a lower potential to the capacitor 
through the fixed and variable resistors. 
Initially, little current will flow through 
the relay coil and transistor C-E to earth 
due to the low potential at transistor B. 

38. As the capacitor becomes charged, 
the potential at transistor B will increase 

at a time dependent on the value of 
the variable resistor, sufficient current 
will flow to energise the relay coil. 
Operation of the relay contacts will 

  

  

  

  

   

(2) Provide a full earth for the relay 
coil via pins E-O, the relay con- 
tacts and pin H, to lock in the re- 
lay. 

(2) Short-cireuit the capacitor, thus 
discharging and preparing it for 
subsequent operation, 

(3) Open the path between pins D and 
B. 

38, _ The renator between pin Mand he relay coll provides « parallel path for a Bese te cal Deceit The two diodes between pin Ml and the resistor bank serve to direct induced coil- Collapse voltage sway from the transistor, 

STORE HOISTING SYSTEM 

General 
40. The carrier beam, _ installed



     CONTROL — 
PANEL 

SIDE VIEW OF RAM 

  

                

    

  

    
  

isting equipment. 
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is the bomb bay during change of role 
operations, carries the single suspension 
point for the store. The suspension point 
consists of a pneumatically operated 
release unit which, along with a release 
control unit, is attached to the ram of a 
hydraulic jack. This arrangement pro- 
vides the means for loading or unloading 
the store, the jack being lowered for 
attachment of the store to the release 
unit, and then raised to hoist the store to 
the cmutching position. Connections to 
the release unit and release control unit 
(para.268 - 269) are made by a pneumatic 
hose ‘and two electrical cables. These 
must first be disconnected at the release 
control unit mounting before the jack is 
retracted. With the introduction of 
Mod.1626, however, the hose and cables 

ye lengthened to follow the travel of the 
ick, their movement being guided by 

rollers on a guide bracket around the 
jack during extension and retraction 
operations (fig.8). 

   

41. A wedge assembly fitted to the 
jock housing is inserted under a boss on 
the jack when the store is fully hoisted 
and crutched. The weight of the store is 
then removed from the jack to the wedge. 
Crutching operations are described in 
Book 1, Sect.5, Chap.5. 

42. The release unit is fitted with a 
safety lock pin to prevent inadvertent 
release, movement of the lock pin to free 
the release unit for operation being 
controlled either electrically or manually 
(para.250-252). In addition, an overriding 
safety precaution is provided by a ground 
lock safety pin, which is inserted in the 
control mechanism of the release unit 
ig8). 
Jocking controls 
43, ‘The hydraulic jack is operated by 
@ ‘two-way, blindneutral, selector valve 
which is connected to the hydraulic 
system pressurised by the emergency 

hydraulic power pack. The selector valve 
is controlled from the ground by means of 
@ hand-held ancillary control panel, which 
connects to a plug fitted to a bracket on 
the port side of the bomb bay (bomb arch 
151.9194). When not in use, the control 
panel is caried in a special stowage 
provided on the upper face of the port 
bomb bay fairing door (near to bomb arch 
201.367A). 
44. As a safety precaution during 
hoisting and lowering opemtions, the 
emergency hydraulic power pack motor is 
driven by a separate 200-volt ground 
supply plug installed in the bomb bay roof 
starboard (between bomb arches 151.919A 
and 171.824A) no other supplies being 
connected to the aircraft, except the 
intemal 28-volt battery feeding the vital 
busbar. The aircraft circuit is auto- 
matically prepared for the 200-volt ground 
supply upon connection of the ancillary 
control panel to the aircraft. 

  

   

45, The ancillary control panel carries 
the following switches and indicators: 

(2) Ground supply trip switch and 
indicator. A combined push-switch 
and red waming lamp, giving 
indication of the readiness of the 
system for hoisting operations, and 
providing the means of tripping the 
ground supply input. 

(2) Wedge home indicator. A green 
waming lamp with press-to-test 
facility, controlled by a micro 
switch operated by the hydraulic 
jack wedge. 

(B) Safety lock indicator. A green 
waming lamp with press-to-test 
facility, controlled by No.2 lock 
micro Switch within the release 

control unit. 

  

(4) Crutching pressure indicator, A 
dial indicator, connected to a 
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pressure transmitter on the carrier 
beam, which registers pressure in 
the jack for crutching purposes. 

(5) Up and down push-switches which 
control the hydraulic jack. 

46. When the store is correctly crutched 
and the wedge is inserted, the wedge 
home indicator will be lit by a supply 
from the vital busbar fuse 852 (para.58). 
The safety lock indicator, however, will 
not be lit until the 28-volt ground supply 
switch is switched on. A supply to the 
safety lock indicator will then be made 
from fuse 616 via the safety lock switch 
fon the port console and the No.2 lock 
mic switch in the release control unit 
(para.268). 

  

  

WARNING 
Prior to ony lowering or hoisting 
operation, the electrical and mechanical 

  

safety lock operating rods and the 
monval release operating rod must be 
fully retracted. Pre mod.1626, the two 
electrical sockets ond the pneumatic 
hose at the release control unit must be 
disconnected and secured clear of the 
jocking system. Suitable blonks are to 
be fitted fo the points disconnected, ond 
examination for ingress of foreign motter 
should be made prior to reconnection. 
Post mod.1626 mo disconnection 
necessary. 

  

  

  

  

Hydraulic power pack controls 
47, The emergency hydraulic power 
pack is also used for systems other than 
store hoisting, The associated controls 
are as follows:- 

(1) Hydraulic powerpack START-STOP 
switch adjacent to 16P on the 
starboar! aft side of the nose 
wheel bay. This switch is used 
to start the power pack for store 
hoisting or for charging the wheel 
brake accumulators. 

(2) Hydraulic powerpack START-STOP 
switch on the first pilot’s port 
console 6P. pre mod.1139. 
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(ca the pilots’ centre instrument 
panel post MOD.1139. This 
switch is used only when charging 
the wheel brake accumulators, 

@) Emergency fin gap doors switch 
at the A.E.O. station. The function 
of this switch is described ia the 
FIN-GAP DOORS CONTROL para- 
eraph 

  

  

48. ‘The power pack motor is driven 
either from the aircraft 200-volt, 3-phase 
ac. supply of @ separate ground supply 
Geferred to inp: 
acting contactor (designated relay 259) mounted forward of the pack. The two 
sections of the contactor are separately 
energised. For descriptive purposes only, 
the ‘sections will be referred to as:- 

  

   

(1) 2596 where the contactor obtains @ 
200-volt, 3-phase supply from the 
Separate ground supply plug. 

(2) 259A where the contactor obtains 
@ similar supply from the aircraft 
busbars, 

It should be noted that the aircraft supply 
is used only for fin-gap door operation 
and charging the wheel brake accumulators, 

  

Circuit operation 
49, The following sequence of oper 
ations should be read in conjunction with 
the theoretical circuit diagram, fig.9, 
The following assumptions are’ made:- 

  

(1) The ground supply trolley referred 
to in para.44 is connected to the 
aircraft, and is running, 

@) The ancillary control panel is 
connected to the aircraft. 

@) No other supplies are connected 
to the aircraft, 

‘The diagram is duplicated in the fin-gap   

doot control paragraphs, as parts of the circuit fall & dial role, It'is intended that this expedient will lessen the number af cross, foferences and. illustrate. the Heap between the two aystens   

Automatic action 
50,""Referting to fig.9, it will be seen 
that comnection of the ‘ancillary control 
panel has energised relay $74, from fuse 
852 via the control panel pins A-C (it 
should be noted that fuse 854 1s supplied 
by the Vital busbar, which in tum is 
supplied direct from the aircraft battery). 
Operation of relay 574 causes. the 
following:- 

  

(1) Closing of contacts 574/1, which 
direct a supply from fuse 852 to 
pin F of the ground supply plug 
(ee para.44) via the control panel 
pin K, nonnally closed contacts of 
the ground supply trip switch and 
pin J; the trip switch lanp is lit 
by this supply. The supplying of 
ground supply’ plug pin F allows 
the trolley circuit breaker to be 

engaged, giving a 200-volt, 3-phase 
400c/s Supply to the ground supply 
plug (pins A, B, C and N), 

  

   

(2) Opening of contacts 574/3, which 
takes the power pack control circuit 
away from fuse 749, The none 
essential busbar is’ ‘dead’, (sub. 
para.) of previous para.). 

3) Closing of contacts 574/2, which 
places the power pack ‘control 
Grcuit under the control of fare 

(4) Opening of contacts 574/5, which 
prevents the connection ‘of the 
power pack motor to fuses 237. 

G) Closing of contacts 574/4, which 
prepares the circuit for the ener- 
gising of relay 2596. 

(6) Opening of contacts 574/7, which 
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  isolates the by-pass valve fr 
the time delay uni 

  

Closing of contacts 574/6, which 
energises the by-pass valve from 
fuse 852 via the control panel pin 
A, nomally closed contacts 4-3 
amd 3-4 of the DOWN md UP 
push switches and pin B of the 
control panel. ‘This action enables 
the power pack to nin under light 
pressure as the by-pass. valve, 
when energised, couples the hyd 
raulic circuit pressure and retum 
lines; under this condition the 
only restriction will be in compo- 
nents amd the pressure build-up 
will be relatively low. 

  

Fuse 852 also supplies the pressure 
indication system, the lock-pin indicator 
press-to-test facility, the wedge home 
Indication and the nomally oper contacts 
of the UP and DOWN push switches, 

Power pack starting 52," Holding the nosewhee! bay hydeau- 
lic power START/STOP switch moment- 
arily to START will energise relay 254 
from fuse 852, via the now closed contacts 
54/2 ‘and contacts 2-3 of the switch, 
Operation of relay 254 will cause the 
following:- 

(1) Closing of contacts 254/1, which 

@) 

forms a hold-in circuit for relay 
254, fed from fuse 852 via the now 
closed contacts 574/2 and nomally 
closed contacts 255/4. This 
supply also opens the hydraulic 
accumulator shut-off valve, which 
hhas no function in this application 
of the power pack. 

Closing of contacts 254/2, which 
energises relay 257, supplies 
contact 1 of the pressure switch 
and contacts 255/2 and 255/3. 
The supply is taken from fuse 852 
via contacts 574/2.



@) Normally closed contacts 255/2 
direct the supply described in sub- 
para.(2) to the by-pass valve time 
delay unit, this supply has no 
effect on the valve (see sub.para, 
(©) of para.S0). 

4) Normally closed contacts 255/3 
direct the supply described in 
sub.para,2) to energise relay 
259G, via the now closed contacts, 
574/4 and relay 259 interlock 

contact X3. 

     

) Opening of contacts 254/4 ond 
254/5, which isolate the emergency 
fin-gap door valve. 

53. Operation of relay 257 causes the 
opening of contacts 257/1, 257/4 and 
257/S, which Isolate the normal fin-gap 
joor valves. 

S4. Operation of relay 259G closes 
contacts A3, B3 and C3 which connect 
the ground ‘supply to the power pack 
motor via terminals Al, BL and Cl. "As 
there is relatively little pressure build-up 
due to the energising of the by-pass 
valve (sub.para.(7) of para.50) the motor 
will attain running speed almost instan- 
taneously and continue to run under this 
low pressure condition. 
55. The isolation of the nonmal and 
emergency fin-gap door valves ensures 
that all pressure is delivered to the 
hoisting system, and the doors remain in 
the position originally selected, 

Hoisting 
56. Referring to fig.9, it will be seen 
that an UP selection ‘at the ancillary 
control panel will:- 

(1) Energise the UP solenoid of the 
hoisting selectorvalve, via terminal 
1.2 of the push switch and pin D 
of the control panel. 

   
  

@) Break the supply to the by-pass 

  

valve described in para.s0, sub, para.(7), de-energising the valve, 
57. The hydraulic system will now 
revert to pressure conditions giving pressure to the jack, and hoisting will commence, Release of the UP push 
switch during hoisting operations will: 

  

(1) De-energise the UP solenoid of 
the hoisting valve, the valve is 
self-centring and the jack will 
remain in the operated position. 

Q) Energise the by-pass valve, allow- 
ing the system to run under low 
pressure conditions. 

58, When the store is in the correctly cmutched position, the pre-determined 
correct pressure will be indicated at the 
cemutching pressure indicator. The wedge 
assembly should now be manually wound 
in, and when fully home will operate the 
wedge home micro switch, giving indie 
cation at the mcillary contro! panel, 

Lowering 
59. Prior to lowering from the crutched 
position an UP selection has to be made 
at the control panel to take the weight of 
the store off the wedge, which can then 
be removed. 
60. A DOWN selection at the control 

panel will: 

() Energise the DOWN solenoid of 
the hoisting selector valve, via 
terminal 1-2 of the push-switch 
ad pin E of the control parel, 

@) Break the supply to the by-pass 
valve described in para.s0, sub. 
para,(7), de-energising the valve. 

61, The hydraulic system will now 
revert to’ pressure conditions giving 
pressure to the jack, and lowering will 
commence, Release of the DOWN push- 
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switch during lowering operations wil 

(2) De-energise the DOWN solenoid of 
the hoisting valve, the valve is 
self-centring and the jack will 
remain in the operated position, 

@) Energise the by-pass valve, allow- 
ing the system to run under light 
loading conditions, 

62 Should a condition arise where the 
pressure at the power pack is sufficient 
to close the pressure switch (3,900 £20 p.sui.) relay 255 will be energised, 
(Supply detailed in sub.para.@) of para, 52) causing the following: 

  

  

(1) Closing of contacts 255/1, provi- 
ding a hold-in circuit for relay 
255, fed from fuse 852 via the 
now closed contacts 574/2 and 
254/2, 

@) Opening of contacts 255/3, which 
de-energise relay 259G, and break 
the supply to the power pack motor. 

@) Opening of contacts 25/4, which 
break the hold-in circuit for relay 
254. 

63. The consequent closing of contacts 
254/4 md 254/5 puts the emergency 
doors valve back in the circuit, whilst 
the opening of contacts 254/2 causes the 
de-energising of relay 257, putting the 
nomal door valves back in the circuit, 
The opening of contacts 254/2 also 
breaks the hold-in supply for relay 255 (Gub.para.(1) of previous paragraph); the 
system is now isolated, 

64. The system is switched off by 
holding the nosewheel bay START/STOP 
switch momentarily to the STOP position. 
This action causes a positive supply to 
be applied to the ‘earthy’ side of the 
coil of relay 254 from fuse 82, the 
consequent de-energising of the relay coil 
will cause the following:- 
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(1) Opening of contacts 254/1, which 
break the hold-in supply for relay 
254, ensuring that’ the rel 
Temaing de-metgised on release of 
the switch.   

(2) Closing of contacts 254/4, and 254 
75, which pat the emergency doors 
valve back in the circuit. 

G) Opening of contacts 254/2, which 
de-energise relays 259G and 257 
stopping the hydraulic pack and 

tting the normal door valves 
kin the circuit, 

65. The separate 200-volt a,c, ground 
supply is dispensed with by pressing 
the supply trip switch and indicator 
the ancillary control pel, when the 
supply described in para.50, ‘sub.para.(1) 
is interrupted causing the trolley circuit 
breaker to be opened. 

    

66. Disconnection of the acillary 
control panel will deenergise relay 
574, causing a reversion of the events 
described in para.20, the power pack now 
being controlled from fuses 749 and 539 
and supplied from the sircraft busbars 
should charging of the wheel brake accu- 
mulators or fin-gap door operation be 
required. 

    

HYDRAULIC POWER SYSTEM 
General 
67. A self-contained hydraulic system 
is provided in the aircraft to supply 
the store with the necessary hydraulic 
pressure for various store systems. Prior 
to being launched the store provides its 
own pressure, and the system in the 

shut down. ‘The following 
deal solely with the aircraft 

  

Hydraulic power unit 
68. Situated just aft of the front spar 
in the bomb bay starboard, the power unit 
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consists of a high pressure pump driven 
by a continucusly-rated 200-volt 3-phase 
motor, B.T.H. Type L.K.i818, and various 
control valves, three of which are elec- 
trically operated. The valves are an 
off-loading by-pass valve, 
selector valve and an isolating valve, 
All the foregoing are contained in ame 
pack, together with other equipment 

  

  

  

described in Sect.5, Chap.5. The associ- 
ated electrical control devices are fitted 
‘on a panel (92P) attached to the pack, > 

Motor protection 
69, Motor circuit protection is provided 
by @ motor overload protection unit, H.S.A. 
Part No. 32/V.11313, inserted between D> 
the motor and ‘a main contactor. The 
contactor is tripped by the protection 
tunit in the event of overload conditions. 
Additional protection is provided by 
high-rupturing-capacity fuses. 
70, The motor is cooled by air from 
two sources. In flight by ram air, on 
ground by exhaust cooling air from’ the 
condenser of the refrigeration system 
described in the relevant chapter of 
Sect.5, The control of the changeover 
of air supply is described in the REFRIG- 
ERATION SYSTEM paragraphs. 

   

Off-looding the system 
7. The off-loading by-pass valve is 
provided in the hydraulic circuit for two 
functions; on starting, the valve is ener- 
tised to de-restrict the hydraulic circuit 
until the motor has reached runing speed; 
on stopping, the valve is again energised 
to relieve pressure which would other- 
wise be trapped in part of the circuit, 
The timing of the period for the starting 
function is achieved by mems of a tran- 

torised time delay unit, H.S.A, Part 
No.18/V.9303, giving 2 seconds delay. 

    

  

  

  

    

Pressure selection 
72, The pressure selector valve is 
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provided to alter the pressure of the fluid 
being delivered to the store, accordi tothe store system in use at the particular 
period. Low pressure is required during 
light and in standby periods and high 
pressure in the following circumstances:- 

  

(1) At the initial take-over from ground 
hydraulic supply. 

@) During fin folding operations. 
G) Upon selection of the store aito- 

pilot system, 
7. ‘The requirement described in sub. 
para.(1) of the preceding paragraph is of 
‘short duration. The timing of the require- 
ment is achieved by a transistorised time 
delay unit, H.S.A. Part No,1/V10783 
giving 8 seconds delay. 

Fluid isolation 
74, The isolating valve is provided for 
two functions: in the first instance to 
ensure that no hydraulic fluid is delivered 
to the store until pressure has built up; 
secondly, on the stopping of the unit, to 
isolate the delivery pressure line from 
the umbilical coupling and discharge the 
pressure from the coupling into the return 
line. The second function is required to 
assist the easy disengagement of the pull- 
off couplings as the store leaves the 

reraft. The timing of the first function 
is achieved by the unit referred to in 
para,73, 

  

  

    

Fluid worm up 
75. Should the temperature of the hyd- 
raulic fluid be below 19°C. at take-over the power unit motor will be overloaded. The fluid is wamed by circulation at low pressure through the aircraft system only, 
the restriction due to components being sufficient to raise the temperature of the fluid. On starting, the ON push switch 
should be manually held in, this causes 
the isolating valve to remain closed and 
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low pressure to be selected. When the 
required temperature is attained, the ON 
push switch may be released’ and the 
system will operate at high pressure 
until take-over from ground hydraulic 
supply. 

trol s The power unit is stated and 
stopped by meas of suitably labelled 
push switches installed at the A.E.0, 
Station, The unit is also stopped by the 
sequential operation of the. following 
switches at the navigator plotter’s panel 
PL 

(Q) A.P.U, start and H.T.P. switch, 
A 2-position, double-pole, double- 
throw switch, labelled ON. 

  

Q) Inertia navigator switch, A 2 
position, double-pole, double-throw 
switch, jabelled FREE/MIX. 

  

77. Pressure delivery to the store is 
increased due to the operation of the 
following switches:~ 

(1) Autopilot H.T. switch, on the 
navigator plotter’s panel MP. A 
2-position, double-pole switch, 
labelled ON, 

(2) Fin control switch, on the first 
pilot's port console 5P. 

G) Alighting gear selector switch, on 
the pilots’ centre instrument panel. 

Indication 
78 One blue waming light gives indi- 
cation that the power unit is minning, and 
is installed at 92, 

Monitoring 
79, Indication of hydraulic pressure 
obtaining inside the store, and the temper- 
ature of the fluid in the system is given 

by a combined pressure and temperature 
gauge, Type S216/1/27, installed at the 
navigator plotter’s panel MP, The 
associated temperature sensitive bulb is 
fitted in the pressure line from the hyd- 
raulic pump, at the power unit. 

  

  

   

Circuit operation 
80. The following sequence of oper 
ations should be read in conjunction with 
the theoretical circuit diagram contained 
in fig.12. The time delay units referred 
to in para.71 and 73 are basically similar, 
therefore the full intemal circuit is 
drawn once only. For further details 
see A.P.4343C, Vol.1, Book 2, Sect.3. > 
Starting 
81. Reference to fig.12 will show that the following hydraulic valves are 
energised:- 

(1) The pressure selector valve, by a 
supply from fuse 1131, via normally 
closed contacts $33/1. When 
energised the valve opens the 
pressure line to arelief valve which 
limits the delivery pressure at the 
store couplings to a nominal 1,650 p.s.i., this pressure being 
the normal running (low) pressure, 

(2) The off-loading by-pass valve, by @ supply from fuse 1143, via’the 
2second time delay unit (pin J - normally closed contacts - pin A) and normally closed contacts 
530/3, "When energised the valve Connects the pressure and return 
lines, thus the only restriction is 
in the lines and the pressure build- up on starting of the power unit is relatively low. 

82, Pressing the ON push switch will direct a supply from fuse 1096 to terminal X2 of relay 512, via terminals 1-2 of the Push switch. "’ This supply closes the relay (which’ is mechanically latched in) causing the closing of the contacts, with the following effects: 
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(1) The 200-volt a.c. 3-phase supply 
is directed from fuses 45 to the 
power unit motor, via the motor 
overload protection unit. The 
motor starts and quickly reaches 
running speed, due to the provision 
described in 'sub-para.(2) of the 
previous paragraph. 

(2) A supply is directed from fuse 1143 
to pin L of the 2-second time delay 
unit, via relay 512 terminals 2-1, 
‘This supply starts the timing 
sequence described in para.88. 

(3) The start indicator is illuminated 
and a supply is directed to terminal 
4 of the ON push switch, both from 
the source and path described in 
the preceding sub paragraph. 

  

83. After two seconds the time delay 
unit internal relay operating coil will be 
energised, causing the supply to be 
removed from pin A. With the consequent 
de-energising of the unloading by-pass 
valve the hydraulic circuit will revert to 
pressure conditions (1,650 p.s.i.). 
84. Release of the ON push switch will 
direct the supply obtained in para.82 (3) 
across terminals 4-3 of the push to pins 
L, D and J of the S-second time delay 
unit, then across the normally closed 
internal contacts and out at pin B to 
energise the coil of relay 533. The timing 
Sequence is started by the supply on 
pin L and is described in par 
85. Operation of relay 533 will open 
contacts 533/1, breaking the supply to the 
pressure selector valve. When de- 
energised, the selector valve closes the 
pressure line to the relief valve limiting 
the delivery pressure to 1,650 p.s.i., leav- 
ing another relief valve to control the 
delivery pressure at a nominal 2,200 p.s.i, 

   

    

    
86. After eight seconds the time delay 
unit intemal relay operating coil will be 
energised, causing the following:-
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(1) Opening of the contacts referred in 
para.84 causing the de-energising 
of relay 533. The consequent 
closing of contacts 533/1 will 
energise the pressure selector 
valve, 

2) Closing of internal contacts, which 
direct the supply from pin'J (see 
para.84) to pin K, to energise the 
isolating valve. 

  

By these means the pressure selector 
valve reverts the system to deliver pres- 
sure at 1,650 p.s.i., and the isolating 
valve opens to commence delivery to the 
store. 
87. The system though selected to 
1,650 p.s.i., will now have sufficient 
latent power above this figure to cope 
with the transient high flow demand 
imposed at the instant of change-over to 
aircraft from ground supply. 

  

Operation of time delay unite 
88, Reference to fig-12 will show that 
pins H,N and M are at earth potential, and 

that pins L and J (and D) are at 28 volts 
potential when the associated circuits are 
operated. The supply at pin J ( and D) 
will pass cross the normally closed 
contacts of the internal relay and out at 
pin A (or B). The 28 volt potential i 
applied via pin L to one end of the relay 
coil, and a certain lower potential to the 
capacitor through the fixed and variable 
resistors. Initially, little current will 
flow through the coil and transistor C-E to 
earth as this path of the transistor is 
non-conducting due to the small potential 
difference between transistor E and B. As 
the capacitor becomes charged this 
difference in potential will increase, 
causing the path C-E to become increas- 
ingly conductive until, at a time dependent 
on the value of the variable resistor, there 
is sufficient current flow to energise the 
relay coil. Operation of the relay contact 

  

  

  

(1) Provide a full earth for the relay 
coil via pin H, relay contacts, pin 
© and pin E, therefore locking in 
the relay. 

(2) Short out the capacitor, discharging 
it and preparing for @ subsequent 
operation, 

(3) Openthe circuit between pins J and 
A (pins D end B). 

(@) Close the circuit between pins J 
‘and K (pins D end C). 

89. The resistor between pin M and the 
relay coil provides a parallel path for a 
portion of the coil energising current. 
This is a current limiting device to protect 
the transistor. The two diodes between 
pin M and the resistor bank serve to direct 
inverse coil - collapse voltages away from 
the transistor. 

  

Fluid warm up 
90. Holding in the ON push switch will 
delay the events described in para.84 to 
87 until the fluid is sufficiently warm. See 
para.75, 

  

Prossure selection 
91. It will be seen, on reference to 
fig.12, that a supply ‘from fuse 938 is 
available at the normally open contacts of 
a relay in the adaptor box monitoring 
(BS.). (the adaptor box is described in 
the STORE CONTROL SYSTEM, SWITCH- 
ING AND MONITORING paragraphs). 
Selection of the autopilot H.T. switch to 
ON will energise the relay, causing the 
supply from fuse 938 to pass across the 
now closed contacts to energise the coil 
of relay 533 via a diode, which prevents 
unwanted feed-back from the store. The 
consequent circuit action and effect is 
described in para.85. 

  

   
  

‘Stopping during launching preparations 
92. Referring to fig.12, selection of the 
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A.P.U. start and H.T.P. switch to ON will 
provide a supply from fuse 1092 at the 
FREE position of the inertia navigator 
switch, via pins 16 and 60 of No.2 butt 
connector and an intemal link in the 
store. Selection of the inertia navigator 
switch to FREE will energise the coil of 

relay S30, operation of the relay will 
cause the following:~ 

  

(1) Closing of contacts 530/2, which 
direct a supply from fuse 1143 to 
energise the unloading by-pass 
valve (it should be noted that the 
supply across contacts 530/3 ws 
removed in para.83). In the 
energised condition the valve 
connects the pressure and return 
lines, consequently relieving the 
pressure between the pump and a 
non-retum valve in the pressure 
line. 

  

(2) Closing of contacts $30/1, which 
direct a supply from fuse 1143 to 
terminal X3 of relay 512. This 
supply lifts the mechanical latch 
(see para.82), the relay opens, 
interrupting the 200-volt a.c. supply 
to the motor ad the power unit 
stops. The opening of contacts 
2-1 interrupts the supply to the 
Start indicator, the coils of the 

second and §-second time delay 
‘units and the isolating valve. 

  

93. The isolating valve, when de- 
energised, closes the pressure line to the 
store umbilical coupling and opens the 
umbilical line to the return line, to dis- 
charge the remaining pressure from the 
store coupling. 

Menual stopping 
94, Consider the power unit motor to be 
started and running as described in para. 
82 to 87. Referring to fig.12, pressing 
the OFF push switch will direct a supply 
from fuse 1096,to terminal X3 of relay 512. 
This supply lifts the mechanical latch
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Fig.12 Hydraulic power
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Fig.13. Motor overload protecti 
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(04.2102 tncorporcted) be 
(see para.82), the relay opens, inter- 
rupting the 200-volt a.c. supply’ to the 
motor and the power unit stops. The opening of contacts 2-1 interrupts the Supply to the start indicator and the coils of the 2-second and 8-second time delay 
units. 

95. The time delay units revert to the 
unoperated position, causing the following:- 

(1) Energisingof the unloading by-pass 
valve from fuse 1143, via the now 
closed contacts of ‘the 2-second 
time delay unit and contacts 530/3, 

(2) De-energising of the isolating 
valve. 

By these means the power unit is put to 
the ‘no-pressure’ condition and isolated 
from the store coupling, 

  

Motor overload protection 
96. Should the motor be overloaded for 
‘any reason, the supply from fuse 1143 

standing at terminal 2 of the protection unit will be directed to terminal 1 and thence to terminal X3 of relay S12. Th supply has the same effect as described in para.94 and 95. The operation of the 
unit is described in the succeeding para- 
raphs in conjunction with fig. 13, 

  

  

97. Referring to fig.13. It will be seen 
that of the three motor Supply lines, two 
re taken through current transformers 
and therefore form the primaries of the 
transformers. Current flowing in the lines 
will be sensed, transformed and appeat 
as developed potentials across the two 
330 ohm resistors R3 and R7, 

  

98. These voltages are _ rectified, smoothed and applied to a fixed potentio- 
meter formed b- RI and R2. The smoothing 
is sufficient t. ensure that the voltage -at 
the potentiometer will follow the higher of the two voltages induced at R3 and R7. 
This causes the capacitor C1 to charge at 
4 voltage proportional to the higher of the two cutrents flowing in the a.c. lines 
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being monitored. 

99, The circuit is so arranged that the 
voltage at C1 will only exceed the break- 
down voltage of the 4-layer diode when the 
motor current is becoming dangerously 
high. 

100. When the 4-layer diode breaks down 
CI discharges through it into the resis: 
tance network R5, RO and R9 and triggers 
the silicon controlled rectifier SCR. 

  

101. The triggering of the SCR completes 
@ path from terminal 2 to terminal 1 and to 
terminal X3 of the contactor. This will 
energise the contactor trip coil and open 
circuit the supply lines to the motor, 

102. The unit gives protection against overloads when the motor is running, and 
unbalance and overload conditions on 
starting, 

   

FOLDING FIN CONTROL 
General 
103. The lower fin of the store is folded 
upwards at all times when the aircraft is 
fon the ground and on approach to land, 
being extended after take-off and during flight. The mechanism for fin folding is 
contained within the store, the controls for which are contained in the aircraft. 

Outline of system 
104, ‘The fin can be folded and extended using the hydraulic pressure supplied by the power unit described in the preceding Paragraphs. This system is normally used and concerns this book more than the emergency system which can only be used to fold the fin and provides its own Pressure. The complete fin folding system in the store is described in the relevant publication. 

  

  

  

>



105. Considering the normal system; 
higher pressure then the normal running 
Pressure of the hydraulic power unit is 
required for folding fin operations. The 
provision of this high pressure is auto- 
matic upon commencement of the particular 
movement selected and continues until the 
movement is complete. The duration of 
the high pressure condition is contolted 
rom the store. 
106. An additional short term selection 
of high pressure is made upon selection of 
fin down, prior to actual movement of the 
fin, enabling the power unit to build up 
sufficient pressure to cope with initial 
demand. The provision is timed by a 
transistorised time delay unit, AVRO 
Part No.25/V.9303, giving 4 seconds delay 
between fin down selection and fin 
movement, 

  

Controls 
107, Normal and emergency control of 
the fin is obtained by two switches 
installed on the first pilot’s console 
6P, the switches are::   

(1) Normal fin control switch. A 
2-position double-pole on/off 
switch, labelled DOWN-UP. 

(2) Emergency fin folding switch, A 
2-position —double-pole on/off 
switch, labelled UP. 

108. To facilitate testing of the system 
in conjunction with T.S.A.M.I. a single- 
pole 2-position switch is mounted outboard 
of 6P in line with the folding fin control 
panel. This switch is set below the 
general level of the switches on 6P, to 
avoid inadvertent operation. The switch 
is titled GROUND TEST SWITCH, the 
positions being labelled TEST” and 
and NORMAL with spring return to the 
NORMAL position. 

  

109. Interoosed in the circuit between 
the supply fuse and the ground test switch 
is the existing alighting gear selector. 

  

This forms a safety device to prevent the 
fin being unfolded on the ground, being 
also an overriding control should the pilot 
neglect to select the fin up prior to 
tanding. 
Indication 
110. Should the normal fin control switch 
bein the DOWN position when the alighting 
ett selector is selected DOWN, a warning 

lag will appear at the second pilot's 
‘airspeed indicator when the alighting gear 
is locked down. This condition neces- 
sarily applies when testing the system in 
conjunction with T.S.A.M.I. For details 
of the indicator and other circuits involved 
see Chap.11 of this Section and Book 3, 
Sect.7, Chap.2 of this publication. 

  

111. One Dowty 3:position C5175Y Mk. 154 
magnetic indicator gives indication of fin 
up and fin down, and can indicate a failure 
of the fin to reach either final position. 
The indicator is situated on the pilots’ 
ceatre instrument panel 1P, and presents 
‘UP’ with the fin up, ‘DOWN’ with the fin 
down and a striped face during fin travel, 
112. This indicator occupies a position 
formerly used by a 2-position magnetic 
indicator for the bomb doors system. Mod. 
748 (Blue Stee! fixed fittings) changed the 
indicator to a Dowty 3-position, Type 
CSI75Y Mk.15 and modified the circuit 
for either bomb door or fin folding indi- 
cation. — Mod.200 (change of role) intro- 
duced the present indicator for use with 
the fin folding systems only. 
Circuit operation 
113. The following sequence of oper- 
ations should be read in conjunction with 
the theoretical circuit diagram contained 
in fig.12. 
Hormal selection 
114, The circuit is shown with the 
aircraft on ground and fin folded and it 
will be seen that relay 110 is energised 
from fuse 1130 via pins 34-32 of No.1 and 
No.2 butting connectors (wired in parallel). 
Operation of relay 110 causes the 
following:- 

RESTRICTED 

  

  

  

(2) Isolation of the magnetic indicator 
from the wiring associated with 
‘bomb doors indication. 

(2) The application of a positive 
supply to the normally earthed 
terminal 3 of the magnetic indi- 
cator, from fuse 1130 via contacts 
BI-B2 of relay 110. This prepares 
the indicator for ‘earth’ signals 
from the store. 

115. As the fin is folded terminal 1 of 
the indicator is earthed, via contacts 
A2-A1 of relay 110 and pins 31 of No.1 
and No.2 batting connectors. The indi 
ator will be energised to give the “UP” 

116. After take-off and lighting gear 
UP selection, a supply is available at 
terminal Lof the normal fin control switch, 
from fuse 627 via terminals 1-2 of the 
lighting gear selector and terminals 3-2 
of the ground test switch. On placing the 
control switch to the DOWN position this 
supply is directed to pins L, D and J of 
the 4-second time delay unit, then acioss 
the normally closed internal ‘contacts and 
‘out at pin A to energise the coil of relay 
533 via a diode, which prevents unwanted 
feed-back from ‘the store (see para.121). 
The timing sequence of the delay unit will 
be started by the supply on pin L, and is 
described in para.88 and 89. 
117. Operation of relay 533 will cause 
the opening of contacts 53/1, with 
consequent increase in pressure as 
described in para.85. 
118. After four seconds the time delay 
unit internal relay operating coil will be 
energised, causing:~ 

  

  

  

(@) The supply to be removed from 
pin A, which temporarily de- 
energises relay 533, 

(2) A supply to be directed from pin D 
to pin C and thence to pins 29 of 
No.1 and No.2 butting connectors,
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119. The fin now commences to unfold, 
the earth is removed from pins 31 of the 
butting connectors and therefore terminal 1 
of the magnetic indicator, which, now it is 
de-energised shows a striped face. A 
supply (fed from fuse 1130) appears at 
pins 33 of the butting connectors to 
energise relay 533, causing a regaining of 
the high pressure referred to in para.117. 
‘as described in para.85, 

120. On the fin reaching the fully down 
position the store circuit causes terminal 
2 of the magnetic indicator to be earthed, 
via contacts C2-C1 of relay 110 and pins 
30 of the butting connectors, the indicator 
is now energised to give the ‘DOWN’ 

ication. At the same time the supply 

  

  

  

is removed from pins 33 of the butting 
connectors, causing the de-energising of 
relay 533 with the consequent reversion of 

  

the hydraulic power unit to the low 
pressure condition. 

121. On placing the normal fin control 
switch to the UP position the supply is 
removed from the time delay unit and thus 
from pins 29of the butting connectors. The 
supply from fuse 1130 re-appears at pins 
33 of the butting connectors to energise 
relay 533 (giving high pressure selection). 
The fin now commences to fold causing 
the earth to be removed from terminal 2 of 
the indicator, which, now it is de-energised 
shows a striped face. The diode between 
relay 533 and the 4-second time delay unit 
pin A prevents the supply from pins 33 of 
the butting connectors passing across the 
now closed contacts of the delay unit to 
pin L of the unit, The time delay unit is 
therefore protected from unnecessary 
operation. 

  

122, On reaching the fully folded 
position, the fin causes an indication a: 
described in para.115. 

Overriding selection 
123, Assuming the normal fin control 

switch to be selected to the DOWN 
position. A DOWN selection of the 
lighting gear selector will cause the 
following:- 

(2) A removal of the supply from pins 
29 of the butting connectors, caus- 
ing an action identical to that 
caused by selecting UP at the fin 
control switch (para.121), followed 
by indication as described in 
ara. 115. 

2) A supply to be directed to the 
warning flag of the second pilot's 
airspeed indicator, from fuse 627 
via terminals 2-1 ‘of the alighting 
gear selector and terminals 4-5 of 
the fin control switch. 

124, ‘The waming flag will continue to 
operate after the alighting gear is locked 
down and will alert the pilots to check the 
fin position as shown by the fin folding 
indicator. Cancellation of the A.S.I. 
warming is obtained by selecting the 
normal fin control switch to the UP 
position, 

Emecgency selection 
125, Referring to fig.12, placing the 
emergency fin folding switch to the UP 
position will provide @ supply and earth to 
pins 35 and 36 respectively of No.1 and 
No.2 butting connectors. As the fin folds 
due to this provision, (see para.104) 
indication will be as described in para. 115, 

  

Ground test with T.S.A.M.L. 
126. As the alighting gear selector 
be selected DOWN, no supply can pai 
via the selector to terminal 1 of the fin 
control switch. A supply is provided 
however when ‘the ground test switch is 
held to TEST: the supply passes from 
fuse 938 to pins 28 of No.l and No.2 
butting connectors, via links on the 
T.S.AML. connectors to pin 27 of No.1 
and pin 42 of No.2 butting connector, then 
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to terminal 1 of the test switch and actos 
the switch contacts to terminal 1 of the fin 
control switch. The laid-down test with 
T.S.A.M.I. can now be carried out. 

STORE CONTROL SYSTEM, SWITCHING 
AND MONITORING. 

General 
127, The store is equipped with a 
complete flying control system, and the 
aircraft carries the means of engaging and 
monitoring the system. 

Control and indication 
128. Two switches are associated with 
the control system and are situated on the 
control and monitoring panel 94P, the 
switches are:- 

() AUTOPILOT HT. switch, a 
2-position, double-pole, double-throw 

switch, labelled ON. Spring-loaded 
to the off position. 

(2) FOREPLANE switch, a 2-position, 
double-pole, double-throw switch 
labelled LOCK/UNLOCK. 

4 Seven Dowty 2-position indicators monitor 
the system, six are Type CS16SY/P Mk.2and 
are _titled:- FOREPLANE POSITION, 
AIL.SUM, AIL.DIFF.,.F.R.C. HOME, 
YAW DAMPER’ and “AUTOPILOT H.T. 
The remaining indicator, Type C5165Y/P 
Mk.1, is titled FOREPLANE LOCK. 

Circuit 
129. Reference to fig.34 will show the 
pin numbers involved at No.2 butting 
connector. It will be seen that the lines 
from the store to the indicators, except 
for foreplane lock, pass through the 
Adapter Box Monitoring (See S.D.4766C, 
Vol.1, Part 2, Sect.3, Chap.4). The 
lines’ from the store’ for yaw damper, 
aileron sum, aileron difference and fore- 
plane position carry signals of low ampli- 
tude only, amplifiers in the adapter box 
providing ‘the necessary current to ener 
aise the indicators. 

  

>



Autopilot switching 
130. The operating sequence is initiated 
by the selection and holding of the auto- 
lot H.T. switch to ON, which causes the 
following: 

  

(1) Energising of a relay in the adaptor 
box, which in tum energises relay 
533’ (see para.91 and 85) to give 
high pressure conditions at the 
hydraulic power unit in order to 
meet increased load conditions in 
the store. 

(2) The provision of a supply to operate 
a 4-second time delay unit in the 
adaptor box, fed from fuse 1090, 

A delay of four seconds will elapse before 
the store circuit is energised by the 
supply from fuse 1090 at pin 23 of No.2 
butt connector. During this time the 
hydraulic system will have attained high 
pressure conditions. 

  

131, When the store circuit has operated 
@ supply is fed back via pin 97 of No.2 
butt connector, to form a hold-in circuit 
for the relay’ in the adaptor box and 
energise the autopilot H.T. indicator. The 
autopilot H.T. switch should be released 
as the indicator face changes, ‘The diode 
in the circuit prevents the indicator being 
energised before the supply appears at 
pin 97 of the butt connector. 

  

  

Foreplane lock 
132, If, prior to launching the store, 
the FOREPLANE POSITION indicator 
shows a white face, the FOREPLANE 
LOCK switch can be selected to UNLOCK 
until the indicator presents a black face 
(with the centralising of the foreplanes). 
The switch should then be selected to 
Lock. 

  

STORE ALTERNATOR MONITORING 
General 
133. The output of the store alternator is 
monitored for voltage and frequency error 

> 

at the nav./plotter’s panel 94P (fig.3). 
‘A Zphase a.c. supply from the altemator 
is fed to 94P via the Adaptor Box Monitor- 
ing (fig-34), where frequency error is 
sensed. 
Monitoring ond indication 
134, Indication of output voltage _is 
provided by adial indicator, type $149/2/242 
(alternative item $149/2/137), which has 
‘an easily readable datum point in the form 
of a red arrow painted at 115 volts. 
An amber indicator lamp will light to show 
comect output frequency, i.e., 400 24 c/s. 

  

Circuit 
135, Reference to fig.34 will illustrate 
the complete circuit, from the indicators to 
No.1 butting connector. 

A.P.U. SWITCHING AND MONITORING 

General 
136. The A.P.U., which provides hy- 
draulic power within the store and also 
drives the store altemator, is controlled 
and monitored from the nay./plotter's panel 

  

94P. ‘The associated circuit routing 
charts are contained in fig.35, 36 and 37. 
Controls 
137. Nitrogen to the A.P,U. is controlled 
by the A.P.U-NITROGEN switch, a 
2-position, " double-pole,  double-throw 
switch, labelled ON. The A.P.U. is 
started and H.T.P. supplied to it by 
operation of the A.P.U. START & H.T.P. 
switch, a 2-position, double-pole, double- 
throw switch, labelled ON. 

   

      

Indicetion 
138. The position of the A.P.U./H.T.P. 
cock is given by a 3-position, C.5175Y/P 
Mk.15, indicator mounted above the A.P.U, 
START & H.T.P, switch, 

  

Monitoring 
139, Indication of the A.P.U./H.T.P. tank 
temperature is provided by a dial indicator, 
type $149/1/136. Indication of nitrogen 
and steam pressure is provided by a two- 
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channel dial indicator, type $216/1/23. 
Circvit operation 
140. Description is limited to the inter- 
locking arrangements with the SET-TO- 
LAUNCH and FUEL SYSTEM NITROGEN 
switches described in the STORE 
PROPULSION SYSTEM, SWITCHING AND 
MONITORING paragraphs and reference 
should be made to fig.14 contained in 

aragraphs. Refer to fig.35 for 
fuses and pins at butt connectors in the 
remainder of the circuit. 
Interlocking 
141. Referring to fig.14, it is presumed that a supply is available at the centre 
terminal of the SET-TO-LAUNCH switch. Placing the A.P.U. NITROGEN switch to ON will provide one path for the supply 
when the set-to-launch switch is selected to LAUNCH and part of the interlocking circuit in the store will be completed. This action ensures that the A.P.U. system 
is maintained by the store supply. 

  

    
   

   

  

STORE PROPULSION SYSTEM, 
SWITCHING AND MONITORING. 

General 
142. The propulsion motor fuel system is controlled and monitored from panel 94P, The circuits are mainly simple and only one small theoretical diagram is provided, 
fig.14. 

Controls 
143. The fuel system is controlled by two switches, a third switch (3) is associated with (2). The switches are: 

(@) HLT.P. and K. VENTS switch, a 
2-position, double-pole, double- 
throw switch, labelled ON. 

(2) FUEL SYSTEM NITROGEN switch 
@ 2-position, double-pole, double- 
throw switch labelled ON, 

(@) SET-TO-LAUNCH switch,a double- 
pole, double-throw, switch, with 

 



  

  

Fig.14  Set-to-launch interlock 
‘spring return to the centre off pos- 
ition, labelled LAUNCH/RESET. 

Indication 
144, ‘The positions of the valves asso 
ciated with the switches described in (1) 
and (2) of the preceding paragraph are 
indicated by Dowty 3-position, C5175¥/P 
MK.15, magnetic indicators mounted imm- 
ediately above the switches. Set to 
Iaunch indication is given by a 2-position 
magnetic indicator CS165Y/P MK.2, which 
shows a BLACK face when energised and 
a WHITE face when de-energised. 

  

Nitrogen monitoring 
145. Indication of the value of high 
pressure nitrogen available for the prop- 
ulsion system and starter system, is pro- 
vided by a two-channel dial indicator, type. 
$.216/1/20. 

    

Oxident monitoring 
146. Indication of the temperature of the 
H.T.P. tanks is provided by three dial ind- 
icators which are:- 

(1) A single-channel, type $149/1/133, 
indicator giving the temperature at 
the top of the forward tank, 

  

(2) A single-channel, type $149/1/134, 
indicator giving the temperature at 
the top of the aft tank. 

(@) A two-channel, type S.216/1/21, 
indicator giving the temperature at 
the bottom of the forward and aft 
tanks. 

Circuit operation 
147. The monitoring circuit 
are completely “straight-line”, 
plete circuit can be readily understood by 
reference to fig.37. Description of part of 
the fuel system is contained in the follow- 
ing paragraphs, the portion not described 
can be readily understood by reference to 
fig36. 

   

Nitrogen valves indication 
148, Nitrogen OFF is indicated by the 
presentation of a WHITE face by @ 3posi- 
tion magnetic indicator (para.144). _Ref- 
erence to fig.36 will show that the indica- 
tor is enezgised to present this face by a 
supply at terminal 2, obtained from pin 114 
of No.I butting connector. The energising 
of the indicator by means of terminal 1 to 
present a BLACK face for ON requires 
three supplies, thus:~ 

  

    
  

(1) A supply from pin 19 of No.1 butte 
ing connector to energise relay 531. 

@) A supply from pin 18 of No.1 butt- 
ing connector to pass across the 
now closed contacts of relay 531 
to energise relay 532. 

(B) A supply from pin 115 of No.1 butt 
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ing connector to pass across the 
now closed contacts of relay 532 to 
energise the indicator. 

Interlocking 
149. Referring to fig14, it is presumed 
that a supply is available at the centre 
terminal of the seteto-launch switch. 
Placing the FUEL SYSTEM NITROGEN 
switch to ON will provide one path for 
this supply when the set-to-launch switch 
is selected to LAUNCH, and part of the 
interlocking circuit in the store will be 
completed. This action ensures that the 
store propulsion system is maintained by 
the store supply. Selection to RESET at 
the setto-launch switch will put this 
system and A.P.U. system (see para.141) 
under the control of the aircraft supply. 

    

AIRCRAFT STARTING OF E.P.C.U, 
General 

4150. The E.P.C.U., which controls the 
store altemator output, is started from 
the A.E.O's station (fig.2). | When the 

is started and functioning 
/, a maintaining circuit within the 

store is held isolated by a relay (580) 
energised from the aircraft supply. 

  

    

  

Control and indicction 
151. One double-pole, spring loaded to 
off, push switch, Ref.No.SCW/5S057, is 
wired as a single-pole push switch to start 
the E.P.C.U, Indication that the comp- 
lete circuit is ready for operation is given 

@ by 0 waming lamp, Page Type C500/C/8, 
with press-to-test facility. On pressing 
the head of the lampholder, the lamp will 
light, if serviceable. The lamp is titled 
HOME INDICATOR and situated adjacent 
to the push switch. 

  

    

Circuit operation 
152, The following sequence of operations 
should be read in conjunction with the 
theoretical circuit diagram, fig.15, where 
all relay contacts are shown in the de 
‘energized condition. 
153. Referring to fig.15, it will be seen



  

  
Fig.15E.P.C.U. starting 

that fuse 1107 supplies the home indicator 
press-to-test circuit, the start push-switch, 
and pin 47 of No.2 butt connector via 
normally closed contacts $79/1-and 580/2, 
‘The supply at pin 47 passes through the 

  

store circuit to appear as a lower potential 
at pin 49 to light the home indicator, 
which is earthed via a 390 ohm resistor 
and normally closed contacts 580/3. 
The filament, Ref.No.SL/9959118, glows 
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dimly with the circuit operating correctly. 
The resistor is incorporated to protect 
the filament against overvolt conditions, 
in which case the filament will give a 
full light. 

  154, The store circuit, uencing 
arrangement, functions so that imespec- 
tive of which position the sequence 

tops at when de-energised, the applic- 
ation of a supply at pin 47’of No.2 butt 
connector will drive the circuit to the 
home position without other circuit effect. 
At the home position the lighting of the 
home indicator signifies that the whole 
circuit is ready for sequencing, 

   

  

  

155. When the start push-switch is 
pressed, and held in, relay 579 will be 
energised to cause the following:- 

  

(1) Opening of contacts 579/1, which 
isolates the aircraft supply from 
the store supply. 

(2) Closing of contacts 579/2, which 
shorts out the home indicator and 

pin 49 of No.2 butt connec- 

  

(3) Closing of contacts 579/3, which 
completes a circuit across pins 54 
and 56 of the butt connector, via 
normally closed contacts 580/4 to 
maintain the sequence. 

156. After a short period a high potential 
store generated supply will appear at pins 
‘55 and 57 of the butt connector to energise 
relay 535 and cause the following:- 

(1) Opening of contacts 535/2, which 
removes a blocking circuit. 

@) Closing of contacts 535/1, which 
energises relay 580 via the 47 ohm 
resistor and diode from a store 
generated supply now at pin 47 of 
the butt connector.
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187. The energising of relay 580 will 
cause the following:~ 

(1) Opening of contacts 580/2 to 
further isolate the aircraft supply, 
and closing of contacts 580/1 to 
connect the coil of relay 580 to 
contacts 579/1. 

(2) Opening of contacts $80/3, which 
isolates the home indicator com- 
pletely from earth.   

(3) Opening of contacts 580/4, which 
completely isolates the maintaining 
circuit now not required. The 
starting sequence is now completed. 

158. When the start push-switch is re- 
leased, relay 579 will be de-energised 
and its contacts will revert to the posi- 
tions shown. Relay 535 will remain ener- 
gised from the store supply, and relay 580 will be held energised from the aircraft 
supply via contacts 579/1 and 580/1. 

     

    

Starting drill 
159. The correct operations should be:- 

(1) Observe that the home indicator is 
lit. 

(2) Ascertain that the hydraulic supply 
in the store is correct. (Monitored 
at the Nav/plotters panel), 

(3) Press and hold the start push- 
switch for a minimum period of 2 
seconds. 

(4) Observe there is no indication at 
the home indicator on release of the 
start push-switch, 

G) Observe the store generated supply 
indicated at the Nav/plotters panel 
is correct (para.134). 

WARNING . .. 
In case of hydraulic failure or shut-down 

of the hydraulic power unit, the following 
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operation must be carried out prior to re- 
establishing the hydroulic supply - 

Press ond release the E.P.C.U. 
‘stort button ond check that the home 
indicator lights. 

Hydraulic power con now be restored. 

H.T.P. TANKS 
TEMPERATURE WARNING 

General 
160, The presence of high temperature 
conditions at the H.T.P. tanks in the 
store is indicated by a single, suitably 
labelled, red warning light installed on the 
first pilot’s instrument panel 1P. 

    

Cirevit 
161. The outputs of three store-contained 
waming systems, forward tank, aft tank 
and A.P.U. tank, converge to ‘illuminate 
the waming light. The independent out- 
put of each system is also sufficient to 
illuminate the waming light. The fuses 
for the three systems are located in 85P. 

   

162, The complete aircraft circuit will be 
readily understood by referring to fig.39. 
‘The warning light has press-to-test facility, 
where, on pressing the head of the lamp- 
holder the lamp will be lit, if serviceable, 
by a supply from fuse 620. 

STORE FIRE DETECTION SYSTEM 
General 
163. Information of the presence of fire 
in the store is gathered by means of 
tubular temperature sensitive elements 
installed in the store, the information is 
translated by two relay control units and 
presented to the first pilot in the form of 
two red warning lights, see fig.2. The 
two systems are completely independent 
of each other, one being @ duplicate of the 
other, 
Sensitive elements 
164. The Graviner ‘firewire’ system is 
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used, The firewires consist of a stainless 
steel tube forming one conducting path, @ 
centrally disposed co-axial conductor, and 
4 filling medium separating the two. The 
filling medium has the property of high 
electrical resistance at low temperature 
and low resistance at high temperature. 

4 Control units, Type 162D 
165. A change in the impedance of the 
‘of the firewi elements due to fire or 
overheating causes the control units to 
operate and illuminate the fire warning 
indicators. The component circuits of the 
unit consist of a transformer, an SCR 
network and two relays. The units are 
eid in panel 85P, as illustrated 
in fig. 1, 
Warning lights 
166. The lampholders have integral press- 
to-test facility, this is essentially a single 
pole switch, which, when the head of the 
lampholder is pressed directs a supply to 
operate one relay in the control unit. 
Should the complete circuit be correct, the 
warning light is illuminated by a supply 
from the control unit. 

  

  

  

Circuit operation 
167. The following sequence of operations 
should be read in conjunction with the 
theoretical circuit diagram, fig.16. As the 
two systems are essentially the same, 
‘apart from differing fuses, one complete 
circuit only is drawn and described. 

  

Normal condition 
168. Referring to fig.16, it will be seen 
that the transformer primary is energised 
from fuse 1146-B and earth. Normal con- 
ditions exist when the temperature of the 
fire zone is below that required for a warn- 
ing signal and the impedance value of the 
sensing element is consequently high. 

  

169, With the system at normal,negligible 
current will flow in the sensing end signal 

suits and the SCR will be biased off, 
s potential at the gate being due    >
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Fig.16. Fire detection system 
4 (2.comm. 

  

1. Vulean/0838.C. Incorporated) D> 
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{10 the potential drop across resistor R4, 

170, The capacitor C3 maintains the 
potential drop across resistor R4 when it 
discharges, each second half of the cycle. 
As the SCR is maintained in a non: 
conductive state, relay RLA remains 
de-energised. 

Operated condition 
171, When the temperature in the fire zone 
increases, the impedance value of the 
sensing element will change. At a pre~ 
determined level the SCR will conduct due 
to a tise in the potential at the gate, 
current will flow and relay RLA will be 
energised. The contacts of the relay close, 
RLA/1 to short circuit R3 thereby increas- 

ing the flow of current in the sense circuit, 
and RLA/2 to complete the circuit to the 
warning lamp, via fuse 1139. 

   

  

Circuit test 
172, Presuming the normal condition to 
apply. By pressing the head of the warning 
indicator a supply from fuse 937 will 
energise relay RLB, the earth return being 
via the sensing element capillary. Contacts 
RLB/I close to connect the capacitor Cl 
in series with the central electrode of the 
sensing element. As the control unit is 
oerative and monitoring the impedance of 
the sensing element, the capacitor will 
assist in raising the potential at the gate 
of the SCR, which will conduct, and relay 
RLA will be energised. 

    

173, A warning indication will be given, 
as ‘described in para.171. Releasing the 
warning indicator head will remove the 
supply to relay RLB and contacts RLB/1 
will open the circuit to the capacitor Cl. 
This will lower the potential at the gate of 
the SCR which will then return to the non 
conductive state, relay RLA will be de- 
energised and the warning signal cancelled. 
It will be seen that the complete system 
including the firewire is tested. 
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STORE, AND STORE HEATING SYSTEM 
‘TEMPERATURE INDICATION 

General 
174, Two indicators , type _$.63/4/1146, 
give indication of temperature conditions 
within the store. Another indicator, type 

$.63/4/1147, gives indication of the temp- 
erature of the air being delivered to the 
store. The temperatures are essentially connected with the store heating system 
described in the succeeding paragraphs. 
The three indicajors are all calibrated 
from -20°C to+80°C, the only difference 
between them being @ white band painted 
on the scale showing the operating temp- 
erature range. 
175. The operating ranges of the indic- 
ators are as follows:~ 

(1) The Exchanger outlet (delivery) 
temperature range from 45° to 55°C. 

(2) The Store bey temperature range 
from 0° to 10°C, 

@) The Store engine temperature range 
from 0° to 10°C, 

176. The indicators are installed with 
the store heating controls (temperature sel- 
ectors) at the navigator/bomber’s station 
see fig.2 The temperature bulb (t 
$110G) for the heat exchanger outlet (del- 
ivery temperature) indicator is located 
between bomb arches 201.367A and 
225.227A in the bomb bay roof. The tem- 

ature bulbs for store temperature are 
cated within the store. 

Circuit 
177, No theoretical circuit diagram is 
included, the circuit cen readily be under 
‘stood by’ reference to fig.41. The opera 
ting principle of the indicators is des- 
cribed in A.P.1275A, Vol.1, Sect.17, 
Chap. Details of the temperature 
bulbs are given in Chap.18 of the same 
publication together with a theoretical 

presentation of the complete themometer 
system, 

STORE HEATING SYSTEM 

General 
178. The system is designed to maintain 
temperature within the store between sel~ 
ected limits. Existing components of the 
bomb bay heating system are utilised, tog~ 
ether with the components introduced on 
change of role. The new components 

affecting this chapter are an air-to-air heat 
exchanger, a shutoff valve, ducting and 
pall-off connector to the store, end a follow 
up resistor at the existing cold air valve. 
Contained in the ducting between the heat 
exchanger and the stom, are two ductstats 
(temperature sensitive elements) and the 
temperature bulb referred to in para.176, 

  

Outline of system 
179, Hot air is bled from the engine com- 
pressors and passed to the heat exchanger 
via the shut-off valve and the existing hot 
‘ir control valve, where it is cooled by a 
flow of ram air from the intake in the fin 
via the existing cold air valve, After 
passing through the heat exchanger, the 
warm air is delivered directly to the store 
by the pull-off connector. Exhaust ram 
air from the heat exchanger passes to the 
existing bomb bay heating ducts, giving a 
secondary waming effect. 
180. Once the system is initiated by the 
master switch, the temperature of the. air 
supplied to the store is automatically con~ 
trolled, subject to the mandatory require- 
ments set by manual temperature selectors 
at the Nav./bomber’s station. Should a 
condition occur where the air delivered to 
the store is too hot, the shut-off valve is 
brought into operation to close the hot air 
ducting upstream of the hot air control 
valve. As the store leaves the aircraft, 
the hot air supply is stopped due to the 
operation of the store heating micro 
switch, triggered by the parting of the 
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store and the aircraft, which closes the hot 
air control valve. 
Electrical controls 
181. The hot and cold air flow to the 
heat exchangers regulated by the actuators 
which operate the control valves already 
referred to. The actuators are in tum 
controlled by the action of temperature- 
sensitive bridge networks on magnetic 
amplifiers to increase or decrease the 
mass flow of hot or cold air as demanded 
by temperate conditions. Two separate 
networks are employed, one for the con- 
trol of each air supply source. 

  

Temperature sensitive networks 
182. The networks, which decide the 
operation of the magnetic amplifiers, are 
distributed at the salient points in the 
system, and form a theoretical wheatstone 
bridge.’ One arm of the bridge is contained 
within the magnetic amplifier (and can be 
considered itandard reference) 
its opposite is composed of the temperature 
elector and the control actuator-operated 
low-up resistor connected inseries. The 

two other ams of the bridge consist of 
, which are temperature-sens- 

ents (nickel resistors), 

    

    

   

Components 
183, For control of hot air, the compon- 

   

‘Shut-off valve and actuator FKH/A/5063 
Control valve and actuator FKH/A/5063, 
operating the follow-up resistor FLJ/ 
Ass, 
Ductstats (2), inside the store 
Flamestat, inside the store 
Magnetic amplifier, FLM/A/14 
‘Temperature selector, FHK/A/45 lab- 
elled STORE BAY SELECTOR, range 
~30°C t0123°C 

Locations for the majority of the above 
components are given in fig.2 and 17, 

the magnetic amplifier is mounted adjacent 
to 85P.



‘CONTROL VALVE ACTUATOR, 

‘OVERHEAT SHUT-OFF VALVE ‘AND ACTUATOR 

   

Fig.I7 Store heating components 
(A Anon 1518 one 1318 > 
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184, For control of cold air the compon- 

  

Ram air control valve actuator C5520, 
‘also operating the follow-up resistor 
PLI/A/12 
Ductstats (2) FHG/A/35 
Magnetic amplifier FLM/A/14 
‘Temperature selector, FHK/A/46, la 
belled STORE EXCHANGE OUTLET 
range 30° to 60°C 

Locations of the majority of the above com- 
ponents are given in fig.? and 17, the mag- 
netic amplifier is mounted adjacent to 85P 

  

Manual controls, 
185. The two systems are switched on by 
means of the store heating control master 
switch at the Nav/bomber's station, a 
double-pole, two-position switch labelled 
ON. The hot air control system is brought 
back into operation after overheat con- 
ditions by means of a single-pole, normally 
“made” switch, labelled RESET. Installed 
above the two switches are the temperature 
selectors referred to in para. 183 and 184, 

  

    

Circuit operation 
186. The circuit is fed by four fuses:~ 

(1) Fuse 1057, supplying the reset 
switch 

(2) Fuse 1098, supplying the master 
switch 

(3) Fuse 1128, supplying the overheat 
shutoff valve 

G) Fuse 1129, supplying relay 538 via 
butt connector and flamestat 

The following sequence of operations 
should be read in conjunction with the 
theoretical diagram fig. 18, where the wheat- 
stone bridges referred to in para.182, are 
presented in nomal form, but with the 
component parts withdrawn for clarity, 

  

  

Hot air control 
187, Referring to fig.18, the circuit is 

shown with the master switch off, and it 
will be seen that: 

(1) Fuse 1128 maintains the overheat 
shut-off valve in a nommally open 
position via normally closed con 
tacts $38/2, 

(2) A supply will pass from fuse 1098 
across contacts 2-1 of the master 
switch to pin C of the hot aircontrol 

valve, holding the valve in the 
closed position. 

(8) Fuse 1057 supplies terminal 9 of 
relay 538, via the RESET switch, 
in readiness for overheat conditions. 

  

The circuit is drawn with the valves oper- 
ated and the internal limit switches in the 
actuator-operated position. 

188. On placing the master switch to ON, 
contacts 2-1 are opened and the supply is 
removed from pin C of the control valve. 
At the same time contacts 5-6 close and a 
supply from fuse 1098 is directed to the following points:- 

() Pin A of the 12-pin plug at the mag- 
netic amplifier; supplying the wheat- 
stone bridge (pins A and G are 
intemally linked), the normally open 
contacts of the control relays, and 
the bias windings of the transduct- 
ors, via normally closed contacts 
529/2. 

(2) Terminal 9 of relay 529 in readiness 
for shut down on release of the 
store, 

  

(3) Contact 2 of the store heating 
micro switch, in readiness for shut 
down on release of the store. 

At the same time, relay 534 is energised 
via contacts 2-3’ of the master switch, 
closing contacts 534/1 and $34/2, This 
action connects the a.c. supply to the 
primary winding of the transformer in the 
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magnetic amplifier. The output of the 
transformer is a nominal 14,5 volts. 
Operation of amplifier 
189. Referring to fig-18. The control 
windings of the two trensductors are 
connected in series across the bridge 
output, and any changes in current flowing 
through them will amplify the value of the 
transductor circulating currents, 

190, The circulating currents flow uni- 
directionally through the operating coils of 
relays R1 and R2 via the full-wave bridge- 
connected rectifiers, ensuring positive 
action. Inserted in the d.c. portion of the 
circuits is @ resistor and the voltage app- 
earing across this resistor energises the 
transductor feed-back winding which is so 
connected as to increase the gain and 
jensitivity. Series - connected bias 

idings, fed from the d.c. source, quench 
the circulating current when there is no 
current flow through the control windings. 

          

191. When the temperature being controlled 
is at its selected level, the resistance 
values of the four segments of the control 
bridge are equal, therefore no current will 
flow through the control windings. The 
circulating currents will consequently be 
quenched, and relays R1 and R2 will be in 
the unoperated positions shown. Should 
the controlled temperature vary either up 
or down from the selected level, the result- 
ant change in sensing element resistance 
Will un-balance the control bridge, causing 
current to flow through the control windings. 
The control windings are so connected that 
the circulating current of one transductor 
will rise and the other be further queached, 
When the circulating current of the selected 
transductor rises to a nominal 50 mA the 
associated relay will be operated. 

192. Taking the operation of relay RI 
(which is in answer to a demand for inc- 
tease in temperature) the supply made 
available in sub-para 188 (1) now passes 
from pin A across the now closed contacts



  

  

  

    

  

  

  
  

                      Fig. 18 Heating system control 
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of relay Ri and across the normally closed 
contacts of relay R2 to appear at pin C. 
This supply operates the hot air control 
valve in the open direction by means of 
control valve pin B, causing the mass flow 
‘of hot air through ‘the heat exchanger to 
increase. The consequent increase in 
temperature within the store alters the 
resistance of the sensing elements, and 
when the control bridge retums toa balanced 
state the amplifier will return to a quiescent 
condition, causing the control valve to 
halt. 

  

193, In answer to a demand for decrease 
in temperature, relay R2, will be operated, 
the hot air control valve will be moved int 
the close direction and the hot air mass 
flow will decrease. The interconnection 

of the relay contacts prevents the possibility 
of the amplifier attempting to energise 
both the open and closed fields of the 
control valve at the same time, should a 
condition arise whereby both relays are 
energised simultaneously. 

    

Temperature selection 
194. The temperature selector consists 
of a fixed resistor making up the greater 
percentage of the full value, and a variable 
resistor swept by means of the control 
knob, which at its own maximum value 
makes up the full value. The follow-up 
resistor, operated by the control valve, is 
of the same maximum value as the variable 
portion of the temperature selector. The 
two components are connected in’ series 
into the wheatstone bridge as shown in 

fig 18. 

195. Taking a hypothetical value of 5 for 
each variable, the total in series will be 
10. Consider the wheatstone bridge to be 
balanced with both values at 5 and the 
selector then to be set to 3. The bridge 
will become unbalanced, the amplifier 
will sense the change and the control 
valve will be moved to a new position, 
altering the value of the follow-up resistor. 
As the follow-up resistor attains a value 

  

    

    

  

of 7 the bridge will again be balanced, 
control valve movement will stop, and 
temperature control will be on a different 
level. 

  

Overheat control 
196. Referring to fig.18, and presuming 
that the hot air control by the foregoing 
system has been lost, leaving the hot air 
control valve in the open position. Ia 
this condition the flamestat within the 
store will close, causing @ supply from 
fuse 1129 to energise relay 538 vie pin 6 
of No.2 butting connector. The ener- 
ising of relay $38 will cause:- 

(Q) The opening of contacts 538/2 
isolating the OPEN field of the 
shut-off valve. 

(2) The closingof contacts §38/1 ener- 
gising the CLOSE field of the shut- 
off valve. 

(@) The closing of contacts 538/3 to 
form a hold in circuit via the 
spring biased to on RESET switch, 
using the supply from fuse 1057. 

  

197. The system will remain shut down 
until the RESET switch is placed momen- 
tarily to RESET, when, if the flamestat 
is open and the hot air system is again 
serviceable, the interruption of relay 538 
hold in circuit will de-energise the relay 
and cause the contacts referred to in 
para. 196 to revert to the original positions, 
opening the overheat shut-off valve and 
allowing the control valve to control the 
supply of hot air. 

  

Shut down 
198. On release of the store, a supply 
standing at contact 2 of the store heating 

tch (sub.para. (3) of para.188) 
sses across the now closed contacts 

33 to energise relay 529 and causes the 
following:- 

  

(1) Contacts 529/2 to open, isolat   
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the temperature control portion of 
the hot air circuit. 

(2) Contacts 529/1 to close, directi: 
@ supply to pin C of the hot ai 
control valve and so close the valve. 

  

Ram aie control 
199. Referring to fig.18, the circuit is 
shown with the master switch off, and it 

il be seen that a supply will pass from 
fuse 1098 across contacts 5-4 of the 
master switch to the pin B of the ram air 
control valve, this supply operates the 
valve to open. The circuit is drawn with 
the valve open and the internal limit 
switches in the actuator-open position. 

  

200. The ram air valve is Left open with 
the system closed down to provide initial 
cold air when the system is switched on, 
thus preventing a blast of hot air reaching 
the store. 

   

  

201. By placing the master switch to ON, 
contacts 5-4 are opened and the supply is 
removed from pin B of the control valve. 
At the same time contacts 5-6 close and a 
supply is directed to pin A of the 12 pin 
plug at the magnetic amplifier, supplying 
the wheatstone bridge (pins A and G 
intemally linked), the normally open 
contacts of the control relays, and the 
windings of the transductors. At the 
same time relay 534 is energised via 
contacts 2-3 of the master switch, causing 
the closing of contacts $34/2 and 534/3. 
This action connects the a.c. supply to 
the primary winding of the transformer in 
the magnetic amplifier, which functions in 
exactly the same manner as described in 
previous paragraphs. 

    

  

202. Taking the operation of relay RI 
(which is in answer to a demand for in- 
crease in temperature), the supply made 

lable in para.201 ‘now passes. from 
pin A across the now closed contacts of 
relay RI and across the nomally closed 

 



  Fig.19 Refrigeration system components 
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contacts of relay R2 to pin C. This sup- 
ply operates the ram air control valve to 
close, via pin C of the valve, causing the 
mass flow of cold air through the heat ex- 
changer to decrease. 

203. The consequent increase in the heat 
exchanger outlet duct temperature alters 
the resistance of the sensing elements, 
and when the control bridge retums to a 
balanced state, the amplifier will retum 
to a quiescent condition. In response to 
a demand for decrease in temperature, relay 
R2 will be operated to open the ram air 
valve and increase the cold air mass flow. 

  

REFRIGERATION SYSTEM 

General 
204. The refrigeration pack, installed at 
the starboard side of the bomb bay near the 
front spar, is provided for the cooling of 
components within the store while the 

attached to the aircraft. Prior to 
ive in the store is opened to 
eration after release. The 

‘action to open the valve also automatically 
closes the aircraft system down, Elec- 
trical controls for the pack are contained 
in a panel attached to the pack. The 
panel, 93P, is shown in fig.19. 

     

     

Outline of the system 
205. Refrigeration is achieved by a 
vapour cycle circuit operating in con 
junction with a cooling air system. Heat 
is extracted from the refrigerant by means 
of compression and subsequent cooling of 
the compressed vapoui 

; fed from the main engine compressors, 
is ‘cooled by acceleration and ram air to 
absorb heat from the compressed vapour 
by its passage through a condensi 

   

    

Hydraulic power unit cooling 
206. Cooling for the hydraulic power unit 
is controlled by the refrigeration circuit. 
During ground running of the refrigeration 
and hydraulic power systems, the high 
pressure air, after passing through the 
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refrigerant condenser (para.205), is ducted 
via a cooling valve (B) to cool the power 
unit motor and oil cooler before exhausting 
into the bomb bay. The air pressure 
closes a non-retum valve to prevent ex- 
hhaustion into the refrigeration pack ram 

it intake, During flight, due to the open- 
ing of an airspeed switch, the cooling 
valve (B) is closed and a cooling 
by-pass valve (A) is opened. The high 
pressure air now exhausts direct into the 
bomb bay via the by-pass valve (A), and 
ram air, tapped from the refrigeration pack 
ram air intake, now passes via the non- 
retum valve to cool the power unit motor 
and oil cooler. The two valves (A) and 
(B), electrically-actuated — 2-position, 
‘Type FMP/A/122, are shown in fig-11. 

  

   

Airspeed switch 
207. The airspeed switch, Type TP5872, 
‘which controls the operation of the valves, 
is connected to the starboard pitot-static 
system in tandem with the bomb fuzing 
switch (para.233), and is located on the 
starboard side of the bomb bay. — The 
switch opens on a rising speed of 150 
knots; further details will be found in 
A.P.127SA, Vole1, Sect.24. 

  

Refrigerant compressor drive 
208. "The — horizontally-opposed tw 
cylinder reciprocating compressor is 
driven through a gear-box by a 200-volt, 
3-phase motor, Type AE1134, developing 
approximately’ 2 H.P. The motor is 
poled by mm air, assisted by en integral 

  

Motor protection 
209. “Apart from the normal fuse pro- 
tection, the motor is protected by a current- 
balarce relay (516) connected between the 
main contactor (relay 515) and the motor. 
Full details of the current-balance relay, 
‘Type F4909/1, will be found in A.P.4343C, 
Vol.1, Book 4, 

Pressure switch 
210. A pressure switch, Type FRJ/A/18, 
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  fitted in the hot compressed vapour 
line between the compressor and con- 
denser behind 93P (fig.19). The switch 
protects the system against high pressure, 
and operates at 240 p.s.i. Should the 
pressure reach this level, the switch will 
open, causing the supply to the motor to 
be cut off thus stopping the pack. 

  

High pressure air valve 
211. This valve is fitted in the engine 
charge air ducting in the bomb bay roof 
between bomb arches 151.919A and 
172.942A. The valve is electrically 
operated by an actuator to open when the 
refrigeration pack is started, and to close 
when the pack is stopped. 

  

  

Refrigeration pack heater muffs 
212. Three 28-volt heater muffs, con- 
trolied by a switch on the navigator 
panel at the A.E.O’s station, ensure 
favourable local vapour conditions for the 
safe starting of the pack. Two of the 
muffs, H.S.A. Part No. 75c/Z9954 and 
75b/29954, are fitted around the com- 
pressor. ' The remaining muff, H.S.A. 
Part No. 10/Z11162, is fitted around the 
quid trap. The muffs are automatically 

cut off when the pack is started. 

   
   

  

    

Controls ond indication 
213. The pack is controlled by two pus 
Switches, labelled START and STOP re- 
spectively, at the A.E.0.’s station (fig.2). 

tch, Page Type C180/A/5, 
indicator lamp (amber) which 

is normally lit when the aircraft supplies 
fare switched on, and remains out when the 
pack is started and running. A remote 
indicator lamp, installed on 93P for ser- 
vicing, purposes, is lit only when the pack 
is running, as opposed to the start switch 
indicator. The pack is also controlled 
from a refrigeration switch, which is 
double-pole, 3-position, spring-loaded to 
centre-off, labelled STORE - A/C (air- 
raft) on the nav/plotter’s panel 94P. 

  

   

 



  

Circuit operation 
214. The following sequence of oper- 
ations should be read in conjunction with 
fig.20, where the circuit is shown with the 
pack switched off. 

‘Shut-down condition 
215. Supplies are made as follows to 
operate the valves and their actuator limit 
switches:- 

(2) From fuse 1134 via normally closed 
contacts 517/2 and pin C of the 
high pressure air valve actuator to 
close the valve. 
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Fig.20. Refrigeration system 
$4 (Alteration ot butting connector,Fuse 1144 now 7.5) D> 

(2) From fuse 1144 via normally closed 
contacts 578/4 and pin B of the 
hydraulic pack cooling by-pass 
valve (A) to open the valve. 

(3) From fuse 1144 via normally closed 
contacts 578/2 and pin C of the 
hydraulic pack cooling valve (B) 
to close the valve. 

216. Prior to starting the pack, the 
heater muffs around the compressor and 
liquid trap must be switched on for at 
least 6 minutes, in which case a supply 
from fuse 1110 will be made via the 
heaters switch to energise relay 794, 
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‘Supplies to the heaters will then be made 
from fuses 816 and 831 via contacts 
794/1 and _794/2, and normally closed 
contacts 795/1 and 795/2. Note that the 
start push-switch indicator will be lit by 
a supply from fuse 1102 via normally 
closed contacts 797/1 and 797/2. 

Statin 
217. When the start push-switch is 
pressed, relays S15, 517, 578, 795 and 
797 will be energised from fuse 1102 
(relay 578 via the airspeed switch con- 
tacts, and 795 via pins 89-88 of No.2 
butt ‘connector). The following action 
will then result: 
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(2) Contacts 515/1 will close to hold 
in these relays via contacts S-CT 
of the current balance relay 516. 
Relay 795 direct, and S17, 878, 

<4 797 via pins 88-89 of No.2 butt 
connector). Also the remote start 
indicator lamp will be lit. 

(2) Contacts 517/2 will open, and 
contacts 517/1 will close to’ ener- 
gise the open field of the high 
Pressure air valve actuator from 
fuse 1134, thus opening the valve 
to admit high pressure air to the 
pack. 

(3) Contacts 78/2 will open, and 
contacts 578/1 will close to con- 
nect a supply from fuse 1144 to 
‘open the cooling valve (B). 

@) Contacts §78/4 will open, and con- tacts 578/3 will close to ‘connect a 
supply from fuse 1144 to close the 
cooling by-pass valve (A). 

() Contacts 795/1 and 795/2 will 
open to cut off supplies to the 
three muff heaters. 

© Contacts 797/1 and 797/2 will 
‘open to cut off the supply to the 
start push-switch indicator lamp. 

(7) Contacts 515/2, $15/3 and 515/4 
will close to connect a 200-volt 
a.c. supply from fuses 188R, Y, B 
to start and run the compressor 
motor. 

  

218. Selection of the _nav/plotter’s 
refrigeration switch to A/C gives the same 
Sequence of events as described in the 
previous paragraph, the initiating supply 
in this case being fed from fuse 1103. 

     
  

Hydraulic cooling change-over 
219. In flight the airspeed switch is open 
‘and relay 578 is de-energised. The cool- 
ing by valve (A) is thus open and 
cooling valve (B) is closed as described 

  

> 
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in para.215, and the hydraulic unit 
cooled by ram air, the exhaust from the 
refrigeration pack being directed into the 
bomb bay. 

High pressure conditions 
220. When the refrigerant pressure reach- 
es 240 p.s.i., the pressure switch will 
‘open to interrupt the supply from fuse 
1102, causing the motor to stop and the 
pack’ to shut down. The start push- 
switch indicator lamp will immediately be 
lit as a result, thus waming the A.E.0. 
of this condition. 

  

Stopping during launching preparations 
221. In flight, with the pack running, 
selection of the nav/plotter’s refrigeration 
switch to STORE will open a refrigerant 
valve in the store and also energise a 
relay to interrupt the hold-in circuit for 
relays 515, 517 and 797. These relays 
will be de-energised to result in the 
following:- 

     

(1) Contacts” 517/1 will open, and 
contacts 517/2 will close, to 
close the high pressure air valve 
and cut off the high pressure air to 
the pack. 

(2) Contacts 515/1_will open to de- 
energise relay 795 and reconnect 

  

@) Contacts 797/1 and 797/2 will 
close to light the start push-switch 
indicator lamp. 

(4) Contacts 515/2, 515/3 and 515/4 
will open to stop the compressor 
motor. 

Manual stopping 
222. If the stop push-switch is pressed 
in flight while the pack is running, relays 
515, 517, 795 and 797 will be de-energised 
with results as outlined in the previous 
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paragraph. With the aircraft on the ground, 
however, relay 578 will also be de-energis- 
ed (para.216). 

Motor protection, current-balonce 
223. With the ‘compressor motor running 
normally, the 3-phase supply lines will be 
balanced and the current-balance relay 
516 will not be energised. Should an out- 

f-balance condition occur, however, 
e.g, an open circuit on one phase, the un- 
equal current flow will cause the relay to 
be energised, thus breaking contacts S-CT. 
‘This will interrupt the supply from fuse 
1102 to de-energise the associated control 
relays, shut down the system and light 
the start push-switch indicator lamp. 

    

FUZING AND ARMING 

General 
22h ‘Altioush the fosing end arming 

m and the release system are com- 
Slomentary, the linkeap ia’ emall and well 
defined. For convenience of description 
and operation the systems are treated 
separately, with cross references where 
necessary. 

   

225. The fuzing and arming system uses 
large part of the wiring already installed 

for No.2 special store, together with the 
airspeed pressure switch used in that 
system. | For the purposes of description 
and operation in the following paragraphs. 
it is assumed that the necessary operations 
for conversion to the Blue Steel role have 
been carried out. 

  

Equipment 
226. The carrier junction box, desig- 
nated 97P, installed in the bomb bay 
starboard adjacent to the carrier beam, 
collects the simals from the various 
control units and distributes them to 
certain fuzing units (para.230), the 
Separation switch and to the store. In 
the junction box are two series-coil- 
operated relays which are operated by
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the release system to pro 
to the separation switch. 

  

227, Provision is made for the carriage 
of ‘stores using either clockwork safety 
units (C.S.U.’s), which are no_longer 
used, or air log safety units (A.L.S.U.'s), 
Originally when a store using C.S.U.'s was 
fitted, cable F3051 was connected to 
plug 993 at 97P. With the carriage of 
stores using only A.L.S.U.'s, cable F3196 
must be connected to plug 993, the other 
cable (F3051) being connected to a stow- 
‘age plug at the side of 97P. 

   

Control units 
228. Fuzing and arming controls for the 
installation consist of a control unit, 
Type E.Q., mounted on the lower forward 
section of the navigator bomber's panel 
9P; a protective relay unit and a separation 

‘itch junction box, Both the latter 
items are mounted at the top of the front 
spar in the bomb bay, the protective relay 
unit being situated slightly to starboard 
of the aircraft centre-line, the separation 
switch junction box being fitted at the 
extreme starboard side, 

  

  

   

  

Separation switch 
229, The separation switch, mounted on 
the ‘starboard fairing door on the aircraft 
centre-line at bomb arch datum 151.9194, 
controls the special fuzing circuits to the 
store, and contains two Sets of change- 
over contacts which are operated by the 
scissors movement of two levers on the 
Switch assembly. When the store is 
fitted to the aircraft the levers are moved 
automatically, and the contacts changed 
over to isolate the associated circuits. 
Two 6-pin connectors connect the separa- 
tion switch with the carrier junction box 
97P, two 6-pin snatch connectors connect 
the Separation switch to the store. 

  

  

  

Fuzing units 
230. Four fuzing units, Ref,No.5D/1476, 
are still provided for’ the two different 
systems (para.227), The two fuzing units   
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for the C.S.U.'s are grouped together to 
form 95P, mounted immediately forward 
of the separation switch. The two fuzing 
units used to trigger the A.L.S.U.’s are 
mounted at the aft outboard sides of the 
fairing doors, adjacent to the fin-gap 
doors. Three other fuzing units for the 
store are described under the release 
system (para.245 and 257). 

Butt connectors 
231. The 18-pin butt connectors, which 
convey the arming control circuits to 
the store, are mounted to port and star- 
board of the C.S.U. fuzing unit assembly 
(95P), equally spaced about the aircraft 
centre-line. The connectors are attached 
to the store after final positioning of the 
store and are self-locking; the locks are 
released and the connectors ejected by 
means of fixed lanyards which are ten- 
sioned by the falling of the store. 

    

Test sockets 
232. Two 6-pin test sockets, labelled 
respectively E.P. TEST and E.Q. TEST 
fare mounted on the plug stowage bracket 
for the integrated wiring system (No.1 and 
2 special stores). The bracket is ir 
Stalled at the rear face of bomb arch 
123,015A starboard, and the test sockets 
fare approximately ‘in line with the butt 
connectors. The E.P. test socket is wired 
direct to the protective relay unit. The 
E.Q. test socket is wired into the output 
from the separation switch junction box, 
only pins A and B being used. 

  

    

Power supply controls 
233. The system is rendered safe whilst 
the aircraft is on the ground by two 
methods. Master supplies are taken to 
the protective relay unit through:- 

(1) The port aft nosewheel doors-up 
micro switch. 

(2) An airspeed pressure switch 
(referred to in para.225 and de- 
scribed in Chap.21 of this section). 
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By these means fuzing and arming is 
prevented until the aircraft is airbome 
and in full flight. 

234, Should it become necessary, the 
‘above precautions can be by-passed by 
the operation of the E.0. POWER SUPPLY 
EMERGENCY OVERRIDE — switch, ‘a 
double-pole on-off switch mounted at the 
Nav/bomber's panel 9P. This switch is 
equipped with an individual guard which 
is locked with 22 s.w.g copper wire to 
prevent inadvertent operation. 

   

Circuit operation 
235. A brief outline of the circuit follows, 
and should be read in conjunction with the 
theoretical circuit diagram, fig.22, which 
shows also the interconnections between 
the various equipment items. The circuit 

is drawn A.0.G. 

Power supplies 
236. Referring to fig.22, it will be seen 
that a supply is available at terminal A of 
the airspeed pressure switch and terminal 
2 of the emergency override switch, fed 
from fuse 1053. As the pressure switch 
closes on rising airspeed the supply will 
be directed to the protective relay unit. 
Selection of the emergency override switch 
gives the same result. 

237. A_ supply is also available at 
terminal 5 of the emergency override switch 
fed from fuse 1064. As the micro switch 
contacts close due to the closing of the 
nose wheel doors the supply will be 
directed to the protective relay unit. 
Selection of the emergency override switch 
zhives the same result. 

    

  

238, It will be seen that d.c. is supplied 
to the protective relay from fuses 1055 

<q and 1069. The £.Q, control unit is sup- 
plied with dic. from fuses 1052 and 1068, 
whilst the lighting supply for this particu- 
unit is taken from fuse 502 via a dimmer 
switch, 
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Fig.22 Fuzing and arming circuits 
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Euzing and arming 
feferring to fig.22 and assuming 

a 28-volt supply to be appearing at pins 
© of plugs 815 and 816 of the carrier 
junction box, it will be seen that, due to 
this supply, either the C.S.U. or A.L.S.U. 
fuzing units can be energised (dependent 
upon which cable is connected to plug 
993), As already stated (para.227) only 
stores fitted with A.L.S.U.'s are now 
carried, so that, with cable F3196 con- 
nected to plug 993, one A.L.S.U. fuzing 
unit will be energised via pin D of plug 
993 and the other A.L.S.U. fuzing unit 
energised via pin C of plug 859. 

  

  

  

240. The operating coils of relays 575 
and 576 (terminals c-d) are wired in series 
with the dual wired release circuit and on 
release the relays will be energised 
momentarily, the circuit action due to this 
will be:- 

  

(2) Closing of contacts 25-26, which 
provide hold-in circuits for the 
relays by energising the other 
coils (terminals a+b), picking up 
the supplies assumed’ in para.239, 

  

  

  

(2) Closing of contacts 2-3, 5-6 and 
22-23, which complete the circuits 
between the separation switch 
junction box and the separation 
switch. 

241. Supposing a failure of one path of 
the release system in which case only one 
of relays 575 and 576 would be energised. 
In this circumstance the other relay would 
be energised by the a-b coil via the 100 
ohm resistor and held in by its own supply 
(assumed in para.239), Should this supply 
not be available the relay would drop out 
due to the voltage drop across the 100 
‘ohm resistor, which is a function of the 
resistor and the current drawn by the 
fuzing units. 
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Voltage detection tests 
242. During the period between T.S.A.M.I, 
tests on the general system and loading of 
the store to the aircraft, a series of checks 
fare to be carried out on No.5 and 6 butt 
connectors and snatch plugs. A Test-set, 
Voltage Detection, Ref.No.76T/S14, 
used for these tests, de 
instructions being provided with the test- 
set. The aircraft a.c. and d.c. busbars 
will need to be energised and 115-volt a,c. 
supply established by selection of No.1 
transformer switch at the secondary sup- 
plies control panel SOP. The d.c. supplies 
switch at 9P is to be selected ON. 

  

  

  

243, The necessary operations before and 
after the tests are detailed in the appro- 
Priate publication. 

RELEASE SYSTEM AND INDICATION 

General 
244, The store be released elec- 
trically in two ways, viz. powered, to 
reach the target by means of self-propul- 
sion, or ballistically, when the target is 
reached without propulsion. With powered 
release, control is under the Nav/plotte: 

release however is controlled by 
bomber from either the navigational 

or bombsight position. 

    

   

245. Powered release of the store re- 
quires the removal of certain safety 
measures, which is achieved by three 
fuzing units, Ref.No.SD/1746, mounted on 
the starboard fairing door. The units are 
not used in the ballistic release rol 

246. 

   
  

  Emergency manual release is also 
lable in the event of failure of the 
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  normal controls. Two snatch handles, 
fone for removing a safety lock and one 
for release, are fitted in the roof at the 
navigators’ station. The handles are 
mechanically coupled to the release con- 
trol unit, (para.249) which operates the 
main release unit by direct action. 

  

247. The release system uses part of the 
wiring already installed for the No.1 
special store (Chap.21). For the purpose 
of the description and operation outlined 
in the following paragraphs, it is assumed 
that the necessary operations for con- 
version of the aircraft to the Blue Steel 
role have been carried out. 

  

  

Main release unit 
248. The carrier beam, installed trans- 
versely in the bomb bay between bomb 
arches 151.919 and 182.967, carries the 
store hoisting hydraulic jack. At the 
lower end of the jack is attached the 
No.14, Mk.2 release unit together with 
‘a release control unit (fig.23). The release 
mit is normally fired by electrically 
controlled pneumatic pressure, and is 
fitted with a heater mat to maintain smooth 
operation of the mechanism in low temp- 
erature. No thermostat to prevent over- 
heating is provided, as the surface area 
is large enough to dissipate the heat 
supplied. The release unit is cocked by 
pressing the safety lock lever of the 
release control unit and turning the 
cocking attachment at the side of the 
release unit, using the appropriate cocking 
tool. A spring-loaded lock pin at the top 
of the release unit prevents 
release (para.250). 

  

       

    

   Release control unit 
249. The release control unit is fitted 
at the forward end of the release unit, its 
function being to:~
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(1) Provide a safety lock control to 
prevent inadvertent operation of 
the release unit. 

(2) Adapt the release unit to be 
operated mechanically, i.e., by the 
two snatch handles in the crew’ 
compartment, 

  

A heater mat is fitted inside the unit 
together with a thermostat which closes 
between 1.6 and 10 deg.C. to switch on 
the mat, “and opens between 7.2 and 
18,3 deg.C to switch off the mat. 

Safety lock 
250, The spring-loaded lock pin at the 
top of the release unit ensures that the 
release unit cannot be operated until the 
lock pin is withdrawn against the spring. 
The forward end of the pin is connected 
to a yoke assembly which normally butts 
against two rollers on the end of a safety 
lock Jever within the release control 
unit, Thus, when the lever is pressed, the 
rollers will move off the yoke to free the 
lock pin and allow the release unit to be 

  

fired "either electro-pneumatically or 
mechanically. 

251. The safety lock is normally operated   

by ‘a twin-motor actuator, which, in the 
extended position, presses the safety lock 
lever to unlock the release unit, and in 
the retracted position, allows the lever 
to retum and lock the release unit. Four 
micro switches inside the release control 
unit provide control for an indicating 
circuit and also the EXTEND fields of the 
actuator. The micro switches are oper 
ated altemately in pairs by the safety lock 
lever according to the position of the 
actuator, With the actuator retracted, 
one pair (designated ‘lock’) is held 
pressed, while the other pair (designated 
‘anlock’) is released. With the actuator 
extended, the lock pair is released and 
the unlock pair pressed, 
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Mechanical release 
252. The two snatch handles in the 
crew's compartment are connected to 
two push rods, one on either side of the 
release control unit. The safety lock 
handle moves the safety lock lever (in 
same way as the actuator) and the release 
handle moves a bell crank lever which 
pulls the lock pin in the main release 
unit. Further details will be found in 

    

q Sects, Chap.s. 

Pneumatic release volve 
253. A solenoid operated valve, Frazer 
Nash 2-way Mk.4, Ref.No.11A/S589, is 
mounted on the pneumatic panel on the 
carrier beam. This valve, with 0.03 sec. 
operating time, delivers compressed 
nitrogen to operate the main release unit, 
and has two independent control circuit: 
and solenoids so that either one, or both 
simultaneously, can operate the valve. 
The release valve will operate over a 
wide range of supply pressure; after 
operation there is a delay of approximately 
five seconds before the valve automatically 
closes and resets, the nitrogen having 
been discharged into the atmosphere. 

  

  

254. Any failure of the unit is to safe, 
The electrical circuits are broken less 
than 20 milliseconds before the main 
release unit is operated, and reset at the 
same time as the valve ‘after operation of 
the release unit. 

Pressure switch 
255. To give indication of sufficient 
pressure available at the release valve 
inlet, @ pressure switch, Type ACM 
17730, is incorporated in the pneumatic 
circuit and located on the carrier beam 
pneumatic panel. The switch contacts 
close on a rising pressure of 625+ 50 
p.se. to light an indicator lamp on 9P, 
and open on a falling pressure of 575 +100 

4 p.s.i. to switch off the lamp. 

  

  

Butt connector rel 
256. In addition to the two butt con- 
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nectors used in the fuzing and arming 
system, three others are connected to the 
store. ' These are each 157-way, and like 
the fuzing and arming connectors are 
attached to the store after final positioning, 
and are self locking. These are released 
from the store mechanically by a lanyard 
‘attached to a cradle on the connector 
housing; the pulling force being a function 
of the falling of the store. 

Fuzing oni 
257. On powered release of the store, 
three fuzing units, Ref.No.SD/1476, are 
energised, one for the shuttered detonator 
lanyard, and the other two for the safety 
lanyards. The former unit is mounted on 
the fairing approx. 9ft. from the front 
spar, and is only for use with certain 
stores released over a missile range. The 
latter two units are mounted on 96P, 
together with an additional unit which 
is not electrically connected, but which is 
used to facilitate the positioning of a 
fixed lanyard during the hoisting operation 
of the store. 96P is mounted forward and 
starboard of the store suspension aperture 
(Gig.21). 
Store gone ond heating micro switches 
258. The store, when fitted, presses @ 
spring-loaded plunger which ‘operates a 
‘Store gone micro switch’, Ref.No.SCW/ 
4742. “When the store leaves the aircraft, 
the micro switch is released, the action 
of which causes an indicator lamp on panel 
9P to light. A ‘Store heating micro switch? 
is also mounted on the same assembly and 
operated by the same plunger. The micro 
switches are located approximately 42 in, 
from the front spar, and in addition to their 
titled function, also form part of the fin 
gap doors control. 

  

    

  

Control switches 
Store release 
259. ‘Store release is controlled ‘from 
9P by the bomb selector switch, a double- 
pole, 3-position on-off-on switch, labelled 
POWER-BALLISTIC. Powered release
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“@ is controlled by a red-guarded push-switch 
on the nav/plotter’s panel 94P. Ballistic 
release is controlled by the existing bomb 
release push-switches on 8P and 9P. 
‘The bomb selector switch is fitted with 
a guard which is locked with 22 S.W.G. 
copper wire to prevent inadvertent opera- 
tion during flight, the copper wire being 
broken by purposeful lift of the guard. 

  

    

Release and control unit heaters 
260. Both main release unit and release 
control unit heaters are controlled by a 
single-pole switch on 9P. The heater 
for the release unit is fed direct from the 
switch, while the heater for the control 
unit is fed via the contacts of relay 577. 

Safety lock 
261. Operation of the safety lock actus 
tor is controlled by a selector switch, 
labelled LOCK-UNLOCK, on the port 
console. The switch is fitted with a 
guard, which is wirelocked similarly to 
the bomb selector switch on 9P. 

  

Indication 
262. Two amber warning lamps, one to 
give indication of sufficient pressure for 
release, and the other to give indication 
that the store has left the aircraft are 
located on 9P. Two further indicator 
lamps, one green and one amber, are posi- 
tioned at the lock aid unlock positions 
respectively of the safety lock switch on 
the port console, and are controlled by the 
micro switches in the release control unit. 
All lamps are equipped with dimming and 
press-to-test facilities. 
Outline of circuit 
263. To guard against possible failures, 
the release circuit is, for the most part, 
dual fed. Where the dual feeding becomes 
common at one destination, blocking 
rectifiers are introduced to prevent feed- 
back into other parts of the circuit. The 
circuit is divided into sections by relay 
contacts, and the separate sections are 
rendered’ safe from inadvertent feeds by 

connection to earth through the nomally 
made contacts of the associated relays. 

Circuit operation 
264. The following circuit operation 
should be read in conjunction with fig.23A, 
which is drawn on the assumption that 
the store is fitted, i.e. with the release 
unit cocked, the safety lock in and the 
release pressure correct. 

  

Release and control unit heaters 
265. Reference to fig.23A will show that 
the ‘release unit and release control unit 
heaters are fed from fuse 1065 via the 
heater switch, When the switch is placed 
to ON, the supply to the release unit 
heater ‘will be fed direct. At the same 
time the supply will be made to the coil 
of relay 577 and terminal B2 of normally 
‘open contacts 577/1. The earth retum 
for the relay coil is taken through the 

mntacts of the control unit internal thermo- 
at, which, being closed, will cause relay 

577 to be energised. Contacts $77/1 will 
then close to connect the supply to the 
control unit heater. 

  

  

266. When the intemal temperature of 
the control unit reaches the desired level, 
the intemal thermostat will open to de- 
energise relay 577 and cut off the supply 
to the control unit heater. On cooling, 
the thermostat will close and the relay 
will again be energised to supply the 
heater, thus automatically maintaining the 
temperature of the control unit within the 
required range. 

   

Release pressure indicator 
267. Since the correct pneumatic pressure 
will be available for release of the store, 
the pressure switch will be closed and the 
release pressure indicator lamp will be lit 
by a supply from fuse 1127 via the pressure 
switch contacts. 
Safety lock operation 
268. With the safety lock switch selected 
toLOCK (fig.23A), supplies from fuses 616 
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and 1167 will be made through the respec- 
tive contacts of the switch to the retract 
fields of the actuator. The actuator will 
thus be retracted and the respective in- 
temal limit switches open, At the same 
time, the supply from fuse 1167 will be 
made vie contacts COM-O of No.1 lock 
micro switch to light the lock indicator 
lamp (green) Note that a supply will 
also be made from fuse 616 to pin M of the 
gwund test and store hoisting plug via 
contacts COM-0of No.2 lock micro switch, 
This provides a safety lock indication on 
the ancillary control panel when used 
(para.46). 

  

269, When the switch is selected to 
UNLOCK, it will be seen that the supplies 
fare now connected via contacts COM-C of 
No.1 and 2 unlock micro switches to the 
extend fields of the actuator. As the 
‘actuator extends, No.1 and 2 lock micro 
switches will be released and the lock 
indicator will go out. When the actuator 
is fully extended, the respective internal 
limit switches will open, the lock pin in 
the release unit will be free to move and 
No.1 and 2 unlock micro switches will be 
pressed. ‘The unlock indicator lamp 
(amber) will then be lit via contacts 
COM-O of No.2 unlock micro switch, In 
addition, it should be noted the 

  

(A) The test circuit for the lock indi- 
cator via No.2 lock micro switch 
is broken. 

(2 The test circuit for the unlock 
indicator is prepared, and sup- 
plies to the extend fields of the 
actuator are cut off via No.1 and 2 
unlock microswitches. 

Powered release 
270. As the release unit is dual fed and 
dual operating, it is proposed, in order 
to avoid confusion, to deal with the opera- 
tion of one half of the circuit only, by 
‘assuming that one master fuse is removed,



The other half of the circuit is a dupli- 
cation of the part described and can be 
followed in similar manner, 
271. Assuming that fuse 1071 is removed 

23), selection of the bomb selector 
switch to POWER will energise relay 570 
from fuse 1061 via contacts 2-1 of the 

The following action will thea 
take place:- 

(1) Contacts 570/2 will close to supply 
the safety lanyard and shuttered 

    

   

  

detonator lanyard fuzing units, 
which will be energised to grip the 
lanyards. 

(2) Contacts 70/4 will open to remove 
the safety earth from the coil of 
relay 536, and contacts 570/3 will close to prepare the energising Circuit for relay $36 from the power release push-switch, 

(3) Contacts 570/1 will close to prepare the energising circuit for 
the pneumatic rel 

  

  

272. When the power release push-switch 
is pressed, relay 536 will be energised 
from fuse 1060 via contacts 3-4 of the 
Push-switch and the now closed contacts 
570/3, to result in the following:- 

(1) Contacts 536/1 and 536/4 will 
close to energise both relay 576 
and the pneumatic release valve, 
which are in series. Operation of 
relay 576 will prepare the fuzing 
and arming circuits to the store 
(para.240), while operation of the 
release valve will allow the 
Pneumatic pressure to open the 
release unit to release the store 
for powered flight. 

Ballistic release 
273. Ballistic release is described assuming that fuse 1071 is removed as for powered release (para.270/271), 
274. Selection of the bomb selector switch to BALLISTIC will energise relay 
872 from fuse 1061 via contacts 2-3 of the switch to result in the followii 

  

(Z) Contacts 572/3 will open to isolate 
the coil of relay 536 from the safety 
earth, 

(2) Contacts 572/2 will close to prepare 
the energising circuit for relay 
536 from either the Nav/bomber’s 
or prone bomber’s release push- 
switch. 

(3) Contacts 572/1 will close to prepare 
the energising circuit for the 
Pneumatic release valve from fuse 1059, 

275. When either the Nav/plotter’'s or Prone bomber’s push-switch is pressed, relay $36 will be energised and the store be released as described in para.272, “Qin this case, however, the store control circuits are’ not initiated (para.276(2)). [pe 

  

276. It will be seen, in effect, that ballistic release differs from powered release in two respects only, viz:- 
(1) Control is commanded by the Nav/ 

bomber or prone bomber. 
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(@) The safety lanyard and shuttered 
detonator lanyard fuzing units are 

not energised. 
It is of course necessary for ballistic re- 
ease to be under control of the air bomber, 
since operation of the associated controls 
to fire the propulsion motor in the store is 
not required. 

SAFETY CIRCUIT INDICATORS 
277. Three press-to-test indicators, Type 
C500/A/8, are provided on 9P for use 
when the Store is released over a missile 
range (fig.50). The press-to-test circuit 
is fed from fuse 1095. The system is 
fully described in S.D.4766D, Vol.1, 
Sect.12. 

NAVIGATION SYSTEM, AIRCRAFT PORTION 
278. Guidance of the store after release 
is controlled by an inertia navigation 
system within the store, Prior to release, 
this system is linked to the aircraft navi- 
gation system, which feeds information 
and heading corrections up to the point of 
release. 

279, With the store attached to the air- 
craft in flight, the inertia navigator (store) 
is monitored’ by the inertia navigator 
(aircraft) in conjunction with the aircraft 
navigation system (A,R.1.5951, N.B.S. and 
the G.P.I. Mk.6). The inertia navigator 
Gircraft) is ‘connected to the aircraft 
system via the Blue Steel junction box 
(fig.52), and utilises the following equip- 
ment, which is shown located in fig.25:- 

  

G,S.R. Ground speed resolver) 
Visual monitor unit 
Inertia navigator control unit 

Supplies 
280. Reference to fig.51 will show that 
Control of certain supplies to the system 
is initiated by the inertia supplies switch, 
labelled FREE-MIX on the nav./plotter's 
panel 94P. 

  281. Supplies to the G.P.1.6, 115-volt, 
3ephase a.c., and 28-volt d.c., are con- 
trolled by the G.P.1. switch on 12P (Chap. 
7) and fed via the Blue Steel junction box 
plugs 31A and 30A respectively, This 
switch also controls the supply to the 
GS.R. and G.P.L6 blowers. The a. 
supply is fed from the N.B.S. transformer, 
which is controlled by the N.B.S, trans- 
former switch, also on 12P. Both switches, 
therefore, must be ON to render the su 

s available, 
282. The a.c. supply via the Blue Stee! 
junction box’ also feeds the inertia navi- 
gator (store) gyro heaters and the Flight 
Data Recorder (fig.54). During standby 
periods, the gyro heaters only may be 
switched on by using the I.N. gyro pre-heat 
switch on 12P. 

  

  

  

  

    

    

Circuit operation 
283, When the N.B.S. transformer switch 
is placed to ON (fig.51), the transformer 
will be energised (Chap.7) and a 115-volt, 

.c. supply will be available from fuses 
341R and B. 
284. With the G.P.I. switch now placed to 
ON, @ d.c. supply from fuse 708 will be 
made across normally closed contacts 
C2-C3 of relay 316 and terminals 2-1 of the 
switch to energise relay 540, and also the 

-P.l. via plug 30A, pin A of the Blue 
Steel junction box. The a.c. supply from 
fuses 341R and B will then be made to the 
G.P.L and the inertia navigator (store) 
gyro heaters via the respective contacts in 
series of relays 540 and 316, and plug 

31A, pins A,B,C of the Blue Steel junction 
box. This’ supply is also made available 
to the flight data recorder via the respec- 
tive contacts of relay 540. 
285. During standby periods when the 
LN. gyro pre-heat switch is placed to ON, 
relay 316 will be energised from fuse 728 
vie terminals 2-1 of the switch. This 
supply will now be made across contacts 
D1-D2 of relay 316 to complete the energi- 
sing circuit for the N.B.S. transformer, 
thus by-passing the N.B.S, transformer 
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switch. The a.c, supply to the gyro heaters 
will then be made from fuses 341R and B 
via the respective contacts of relay 316, 

    

       Cooling for the 
units is provided by two 200-volt, 3-phase 
blower motors. The blowers are connec- 
ted to their associated units by flexible 
tubing, and are installed, one under the 
2nd pilot's floor for the G.S.R., and one 

behind the navigator’s panel for the G.P.1.6. 
The blowers are controlled by the G.P.1. 
switch (para.281), which when placed to 
ON, will energise relay 761 to complete a 
200-volt supply to the motors from fuses 
737R, Y, B(Gig.56). Further details of 
the installation are given in Book 1, Sect. 
3, Chap. 

FLIGHT DATA RECORDER 

    

     

   

287. A flight data recorder (fig.54) is 
installed to record certain data prior to 
release of the store during test flights. 
The instrument comprises a recorder unit, 
Ref.No.9CA/154, and a recorder timing 
unit, Ref.No.9CA/155, both fitted on 
resilient mounting trays’ on the floor at the 
navigator’s station. An on/off switch 
and an event marker push-switch is pro- 
vided on a switch panel at the centre of 
the navigator’s panel. The instrument is 
linked to the ILN, control unit, and 115-volt, 
S-phase a,c. supplies are connected when 
the N.B.S. transformer switch and the 
G.P., switch on 12P are placed to ON 
(para.281-282), Further details will be 
found in A.P,4766C, Vol.1, Book 4, 
TELEMETRY SWITCHING AND MONITORING 

  

   

     

288, The telemetry switching and moni- 
toring circuits are required when the 
aircraft is over a missile range. Control 
of the system is made from 99P at the 
navigator’s station, which is connected 
toa telemetry relay switching unit in the 
bomb bay and also direct to the store 
(fig.55). The system is fully described 
in S,D.4766. 
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  Fig.26 Wiring diagram panel 94P 
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Precautions 
289. Before any wiring and components 
are disconnected ensure that all switches 
and circuit breakers are in the OFF posi- 
tion and that all fuses, that are in any 

fay connected with the system concerned, 
are withdrawn. Before applying 200-volt 
supplies to the aircraft, ensure that both 
the aircraft emergency power pack and the 
hydraulic power uait (Blue Steel) switches 
are in the OFF position, also that the 
switches for the bomb doors or fin gap 
doors are selected to the position taken up 
by the units concemed (Chap. 19). 

    

290, Before raising or lowering the store 
‘ing hydraulic jack it must be a: 

d that the wedge, actuator rod and 
mechanical control unit operating rods are 
fully.retracted. In view of the vulnera- 
bility of the wiring on the fairing doors, 
access to the bomb bay must be strictly 
limited to. personnel engaged on the 
‘actual work in hand. ‘The operators con- 
cemed should wear the appropriate foot- 
wear and the wiring should be suitably 
protected by mats or locally made guards. 

     

NOTE... 
Mod.1712 introduces protective caps for 
fitment to umbilical connections to 
prevent ingress of dirt when aircraft is 
operating without the missile. 

General 
291, Before proceeding with any servic- 
ing reference should be made to the 
early part of this chapter and to Chapters 
12, 19, 20 and of this publication and 
also to Sect.5, Chap.S. These refer- 
ences should "give the operator a 
working knowledge of the basic and inte- 
grated systems requiring servicing. A 
periodic check of all wiring and com- 
Ponents should be carried out in accord- 
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ance with Vol.S. Continuity, insulation 
resistance checks and fault finding should 
be carried out with the aid of circuit 
diagrams contained in this and the other 
chapters already quoted. Paragraphs 293 - 
299 pin point items, in the various sys- 
tems, which are considered as worthy ot 
attention. 

  

  

Installation checks 
292. Checking of the Blue Steel install 
tion is carried out by using the Test Set 
Aircraft Missile Installation (T.S.A.M.L.). 
Full details of preparing the aircraft 
circuits and instructions for testing with 
T.S.AMI. are contained in Schedule 
C.S.D.E./S.1523/5/1/GW. 

  

  

  

Hinged panels 
293. All cables to the A.E.0's and Nav/ 
air bombers hinged panels must be care- 
fully examined for freedom from damage 
due to the frequent opening of these 
panels. The strainer wires supporting 
these panels must be kept in position and 
serviceable. All cables to and from the 
panels must be so positioned as to avoid 
Strain when the panels are opened. 

    
    

Fin gop doors 
294, The bellows and grommets of the 
two Type C1813Y Mk.l micro switches 
and the bellows and plastic covers of the 
four standard Type 1A micro switche: 
should be examined for serviceability 
and freedom from foreign matter. 
Reference to Chapter 19 of this publica- 
tion should suffice to cover servicing of 
the system, reading “fin gap doors” for 
“bomb doors’ 

  

  

   

  

Hydraulic power unit and refr 
295. Access to the interior of panels 
92P and 93P, situated on the respective 
units, is obtained by the removal of four 
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‘pip! pins on each panel. The components 
should be examined for cleanliness and 
security, any faulty or suspect components 
should be retumed to bay servicing for 
replacement, No servicing is possible 
on the time delay units. — Component 
testing of the electro-hydraulic valves is 
described in A.P.1803D. 

Control system, switching ond monitoring 
296. Panel S4P should be sent to bay 
servicing for periodic calibration of instru- 
ments or if faulty. The face of the panel 
is transparent plastic covered with block 
Paint, light from the panel lamps passes 
through the interior of the plastic to il- 
Juminate the instruments. It is there- 
fore essential to maintain the black painted 
surface in good condition, to prevent 
extraneous light passing out of the panel 
into the crew's eyes. The adapter box 
monitoring (B.S.) contains ‘‘potted”” items 
and should be replaced as @ complete unit, 
if faulty. 

  

Store fire detection 
297. It is important that the system be 
tested regularly. Reference should be 
made to A.P.957C, Vol.1, Part 1, Sect.3, 
Chap.1 and” A.P.4343, 'Vol.1, ‘Sect.22, 
Chap.2. Details for the servicing of the 
control units will be found in A.P.4343, 
Vol.1, Sect.22, Chap. and A.P.4343E, 
Vol.1, Book 3, Sect.14, Chay 

    

    

Store heating and temperature indication 
298, Reference should be made to 
Chapter 12 of this publication end to 
A.P.4343, Vole1,, Sect.12, Chi No 
other servicing is possible, faulty com- 
ponents should be removed ‘and replaced 
by serviceable items. 

   
    

   

Store fuzing, arming ond release systems 
299. Before servicing, reference should 

 



be made to Chapters 19, 20 and 21. The 
circuit used is basically that used for the 
7,000 Ib. Store, with the E.Y. control 

General 
300. Chapters 12, 15, 19, 20 and 21 
cover many of the components dealt with 
in this chapter, to which reference should 
be made as required. Information on 
others is given below. Where no informa- 
tion is given about a component, no 
special difficulty has been visualised and 
further information is considered unneces- 

ry. It is important to ensure that blank- 
ing caps are immediately fitted to all 
plugs and sockets disconnected. Panel 
covers, component lids etc. should be 
replaced as soon as possible. Before 
installation ensure that plugs, sockets 
‘and components are free from foreign 
matter. 

  

Safety lock actuator 
301. Removal of the actuator is achieved 
by disconnecting the connecting rod from 
the actuator arm and disconnecting the 
two electrical plugs. The four bolts 
holding the actuator to the mounting can 
then be removed. 

   
complished by a reversal of the opera- 

tions given in para.301. The setting of the 
actuator arm and connecting rod is given 
in Book 1, Sect.5, Chap.5 of this publica- 
tion, 

    

Release unit 
303. Book 1, Sect.5, Chap.S of this 
publication describes the work entailed in 
removing and replacing the release unit. 

  

   
door controls 

‘Access to the switch and indicator 

unit disconnected and certain additional 
components fitted. The release unit, 
No.ld Mk.2, should be checked every 

REMOVAL AND INSTALLATION 
light connections is obtained by lowering 
the A.E.0’s hinged panel. First position 
the angle-poise lamp so that no damage 
will occur when the panel is lowered, 
then undo the four countersunk screw- 
headed Dzus fasteners and lower the panel 
until its weight is supported by the strainer 
wire provided. 

Store hoisting controls 
305. Removal of the pressure indicator, 
switches and indicator lights from the 
ancillary control panel presents no great 
difficulty. The countersunk screws in 
the protective strips are removed and the 
face of the panel can then be eased up to 

‘to the connections, per- 
moval of individual     

Hydraulic power unit (Blue Stee!) 
306. To remove panel 92P for bay servic- 
ing, carry out the following:~ 

(1) Remove plugs 825 and 826 carrying 
supplies and control services. 

(2) Disconnect the cables from the 
pressure valves at the terminal 
blocks. 

  

(3) Disconnect the 3-phase cables 
from the wotet at the contactor 
termini 

  

(4) Remove the three clips holding the 
above cables to the panel. 

‘The four panel fixing bolts can now be 
removed and the panel is free. 

RESTRICTED 

thirty days whilst fitted to the aircraft, 
cot after frequent or heavy landings, ot 
before being fitted with a live store. 

Control system, switching and monitoring 
307. Removal of the adapter box monitor- 
ing (B.S.) consists of unscrewing the four 
plugs on the port side of the box and re- 
moving the four bolts holding the base of 
the adapter box to the rear structure of the 
navigator’s table. 

  

308. Removal of panel 94P for bay 
servicing necessitates the removal of 
eight mushroom-headed screws and the 
supporting of the panel whilst plugs 834, 
835, 836 and 837 are unscrewed from the 

k. The panel and its associated 
wiring is now free and special care must 
be taken to avoid scratching the black- 
painted, transparent plastic face of the 
panel. 

    

Store heating system ond temperature 
indication 
309. Access to the connections of the 
temperature selectors and indicators for 
removal is gained by lowering the navigator 
bomber's sloping hinged panel. Before 
undoing the countersunk  screw-headed 
Dzus fasteners to lower panel, ensure 
that the angle-poise lamps are 50 posi 
tioned as to avoid damage when the panel 
is lowered, and that the strainer wire 
holding the weight of the panel is secure. 

  

  

  

310. Removal of the magnetic amplifiers 
(on the port wall of the bomb bay) for 
either bay servicing or replacement will be 
facilitated by first removing the mounting 
bracket. Co-operation with other trades 
is required if actuator valves have to be 
removed from the heater ducting.



FS/1 

“@ Refrigeration pack 
311, To remove panel 93P for bay servie~ 
ing, carry out the followin 

  

(1) Disconnect plugs 827, 828, 829 and 
945, blank off and’ stow cables 
temporarily. 

(2) Disconnect the three phase cables 
from the motor at the overload 
protection relay (No.516). 

(3) Disconnect the cables from the 
pressure switch Type FRJ/A/18 
at relay No.S15 and T.B.1541-C. 

(4) Disconnect the plug at the hydraulic 
cooling valve situated in the duct- 
ing adjacent to the hydraulic power 
unit on the front spar. 

(S) Disconnect the cables to T.B. 
1647-A-B-C, situated on the side 
of the hydraulic power unit crat. 

  

(6) Remove the clips securing the 

‘above cables, now remove the four 
panel fixing bolts and the panel 
is free. 

  

Store fuzing, arming and r 
312. Before lowering the carrier beam 
hydraulic jack to remove release unit read 
the WARNING notice for store hoisting 
controls contained in Book 1, Sect.5, 
Chap.5. Apart from the release unit, 
components will only be removed if faulty 
‘or on a major inspection, The carrier 
beam will normally only be removed for a 
change of aircraft role as the components 
fitted to it are readily removable, The 
carrier beam is prepared for removal as 
follow: 

  

  

(2) Ensure thet all switches including 
those of the aircraft emergency 
hydraulic power pack are OFF. 

(@) Disconnect cables to plugs 865, 
866 and 867 at the carrier beam 
plug break, blank off, 
stow temporarily near 97P, 

cure and 

RESTRICTED 
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(3) Disconnect plug 999 from the pres- 
sure transmitter plug bracket on 
the hydraulic hoisting valve panel 
on the cartier beam, and the plug 
to the test plug bracket inboard of 
the panel. Unclip these cables 
and stow at stowage provided on 
the bomb arch. 

(4) Disconnect plugs 869 and 870 at 
beam to avoid damage dur- 

dling, blank off and secure 
to beam, 

   

‘The carrier beam is now ready for mech- 
anical disconnection and removal by other 
trades. 

313, The separation switch box is re- 
moved by disconnecting two angle plugs 
from the box, pulling the quick release “pip” pin to free the stowed bracket, 
and then undoing the four bolts holding 
the switch box. The clockwork safety 
units have plug breaks in the wiring ad- 
jacent to the units for quick removal. 

  

>



  

TABLE 4 

NAVIGATIONAL SYSTEM CONNECTOR DETAILS 

  

        
  

   

    
    

  

Routing Screens Shells 
Routing 

End *A* End Wiring | End “AY En End ‘At End 'B | Chort 

ta | [ £2950 R.P.B.972 = GSRIA 18D | See table 5 | PinV - Shell | Ins. - Sereea} 
2088 R'P-B.972 + FSB 980 18 | PintoPin | PinV - PinV insulated 
45/T4798 | G.S.R.2A > 1/B 1193 12C | Pin to Pin Shells Screen 

2a || 44/4798 | 1/B.1195 > B.S.J/B 2A 12¢_| Pin to Pin Shells Screen 
43/74798 | J/B.1194 = NAV.COMP, RISTS | Pinto Pin | Shell - Ins. | Screen - Ins. 

REPEAT 31C 54/502) 
3a | _F2942 B.S.J/B 3A - G.S.R.3A 12 | Pin to Pin Shells Seren 

2/74882 | G.S.R4A - RP.B176 12c |PintoPin | Ins. - Shell | Ins. - Screen 
44 | | 3774882 RP.B.176 + Op.Link J/B 1008 | 12C | Pin to Pin Shells Screen 
sa | [ £2958 B.S.J/B 5A - R.P.B 974 18D | See table 5 | Shell - PinV | Screen - Ins. 

F2996 R.P.B 974 > F.S.B 982 180 | PintoPin | PinV - PinV Insulated 
ea | [ F2956 B.S.J /B 6A - RP.B 975 25¢ | See table S | Shell - Pind | Screen - Ins. 

2962 PLB 97S > FSB 983 25C | PintoPin | Pind - Pind Insulated 
aa | f5/75142, | GP.L7A + RP.B 973 25C | SeetableS | Shell - Pind | Screen - Ins. Fig.52 

‘| LF2960 RP.B 973 - FIS.B 981 25C | PintoPin | Pind - Pind Insulated 
F 2957 B.S.J/B 8A - RP.B 976 25C | See table S | Shell - Pind | Screen - Ins. 

841 | F2072 R.P.B 976 > F.S.B 984 25C | PintoPin | Pind - Pind Insulated 
14/74882 | Op.Link J/B 1009 - Wing Joint 778 18C__| Pin to Pin Shells Screen 

ga || 15/74882 | U/C.Bay 782 - Wing joint 778 18¢ | Pin to Pin Shells Screen Fig.S3 
16/74882 | Track unit LV/A - U/C Bay 782 18C | See table 5 Shells Screen > 

10A | _4/74882 | Op.Link J/B 1010 - Op.Link Rec.10A | 6C | Pin to Pin Shells Seren 
aa | [£2986 BS.J/BIIA — - RP.B.978 4c | PintoPin | Shell - PinE | Screen - Ins. 

F 2998 RP.B. 978 > FS.B.986 4C | Pinto Pin | PinE - PinE Insulated 
F2959 BS.J/B12A —-- R.P.B.1026 25D | See table 5 | Shell Fig.52 

120 PinG - Pin] | Screen - Ins. 
F2997 R.P.B 1026 ~ F.S.B.985 2D | SeetableS | Pin] - PinG Insulated 
7/74882, | G.S.R 13A + RP.B.IS7 6C | Pinto Pin | Ins. - Shell 
12/T4882 | ‘Wing joint 777 - R.P.B.157 6C | Pinto Pin Shells 

13a || 11/74882 | U/C Bay 780 - Wing joint 777 6C | Pin to Pin Shells Fig.53 [> 
13/T4882 | U/C Bay 780 - Track unit LD 66 | See table 5 Shells 

14a |" F2941 IN.CHAGA —- G.S.R.14A 12¢ | Pin to Pin Shells Fig.s2 
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TABLE 4 (Cont'd,) 
NAVIGATIONAL SYSTEM CONNECTOR DETAILS 

GSR. | Aictrome Revting Min. Shells Conn. | Connector Coble Routing Rel | Reference End Type | Wiring End‘a’ End 'B" | Chart 

16a | 9/74798 | G.s.R 160 - 6c | Pin to Pin Shells Screen 
17a__| 10/74798 | G.S.R17A : 6c | PintoPin | Ins. - Shell | ins. —- Screen 

N.B.s.139 | 34774798 | G.s.R 139 : 60 | PintoPin | Ins. - Shell Seren 
aoa | 11/74798 | 3/B 343/19 - 6c | PintoPin | Shell - Ins. | Screen - Ins. 
20a }3/T5142_ | BSJ/B20A 2sc_| Pin to Pin Shells Screen 
21a | 8/T5142P] B.S.]/B 21A - 25x | Pin to Pin Shells Screen 

PinG - PinG 
ma | 2/7142 | BSJ/B 24K - 18} | Pin to Pin Shells Screen 

Pin J - PinJ 
25a | 4/7542 | BS.1/B25A — - G.P.1.25A r2e | Pin to Pin Shells Seren 
26a | F2944 BS.J/B26A —- LN,CtL.26A 25 | Pin to Pin Shells Screen FigS2 
27h | F2943 BS.J/B27A = LN.CHL.27A 12c | Pin to Pin Shells Screen 
28a | F2939 B.S.J/B 284 - V.M.U 28A 25D | Pin to Pin Shells Screen Pin G = Pin G 
294 | F945 B.S.J/B 209A V.M.U.29A 2sc | Pin to Pin Shells Screen 
gq (8/74882 | cus - R.P.B.100 6c | Pin to Pin Shells geen] rig.ss 

9/T4882 | R-P-B 100 > Op.Link J/B.t011 | 6C | Pin to Pin Shells Screen es 
= Ins. " 358A | 2/75246 B.S.J/B 35A = RyTinuait3sa | 25D | PintoPin | pig _fitg| Screen - ins. | FigS4 

N.B.S.44] 12/74798 1/8 44 + Wind Mon.44 12¢ | Pin to Pin Shells Screen Sect 7, 
ap.                   
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NAVIGATIONAL SYSTEM CONNECTOR WIRING 

TABLE 5 

  

  

  

  
  

                        

Airframe Installation | Airframe Installation | Airframe 
connector Connector’ | connecter Connecter” | connector 
teference | End A | End 8 feference | ‘reference | End A |End 8 feference | ‘reference | End A | End 8 

1A F,2950 { T ° A | R K F 
remaining wires pin-pin || y Q B | P J G 

SA F.2958 |f 0 T c | N H | oH 
fremaining wires pin-pin {LQ vu pi M™ 6 | J 
6A F.2956 { ° a BE] wu F | kr 

remaining wires pin-pin {LQ b F | K Be | L 
7a | $/T.5142 if ° a G J D M 

remaining wires pin-pin {LQ b au | H c | oN 
° R 1 |G tT. 

8A F.2987 Q s K F b b 
remaining wires pin-pin |] R a Le Hh POT oHcud 4 

s b u |p A | R 
1 A 12 F299 |{ nN | C s s 
2/B o| Tt a T 
3 if ie Pio z|u 
4 | oD Qj a | y [htey: 
5 E R | A | x | ow 
6 F s/s e pox 
7 G Tol 6 vi] ¥ 
8 4H ui} Zz a z 
9 J viy A 1 

9a | 16/7.4882 45 z a | x 3 | 2 

u L x jw c 
e i Tiv 13a 13.4882 |g 

1B N z|a E 5 
“4 0 R| A F | 6 

15 P Pp |B 
16 Q 1A F207 |{ nN | Cc 
7 R m | D 

18 s L |e | 

(continued in third column) 
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Fig.29 Fin-gap door indication 
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