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‘SEUTION 10 
HVDRATETG smeroes 

1, Introduction 

The hydraulic systen is electrically controlled and operates the 
following services:- 

(a) Alighting Goar 

(b) Bomb Doors 

(c) Wheel Brakes 

(a) tose-whoel Steering 

(e) AsAsP.P. Air Intake Scoop 

‘Three engine driven Dovty hydraulic pumps fitted to Nos. 1, 2 and 
3 engines feed the system with hydraulic fluid, and, an electro-hydraulic 
Power pack is fitted to cater for emergency operation of the boub Aoors, 
and to recharge the brake systen when the main hydraulic pumps are not 
working. A comprossed air systen is installed to lower the undercarriage 
in an emergency. 

2. lighting Gear (Introduotion) 

The alighting gear comprises of tvo main wheel units which retract 
forverds and upward into the mainplanes, and a single nose wheel unit 
which retracts rearvards into the fusolage, aft of the crew's compartment. 
The units, operated by hydraulic Jacks, are controlled by a push button 
selector switch on the pilots' centre instrunent panel. The position 
indicator is fitted adjecent to the selector switch. 

3. Seleotor Switch 

This switch contains a mechanical locking device to prevent 
inadvertant selection of the undercarriage "UP" when the aircraft is on 
the ground. The lock is electrically rolensed when the weight of the 
aircraft is relieved from the mainwheel units, by the action of two micro 
switches operated by the mainvheel shock absorber units. 

For emergency raising of the undercarriage, the mechanical lock 
may be released by rotating the "UP" button through 60° thus allowing 
the "UP" button to be depressed. 

:- After the overide has been operated the mechanical lock 
can ‘be restt to its original position by use of a Dorty service 
tool (Part No. S.T. 1157). Any other device such as hat pins, split 
pins ani locking wire etc. will very definitely danage the lock mechanism 
to such an extent that the lock will becone unreliable. 

4. Bnergency Lowering 
The clectrical supply to the alighting gear circuits is fed through- 

the normally closed contacts of the micro switch adjacent to and operated 
by the energency control valve lever on the starboard sile of the fixed 
portion of the pilots console. Should emergency lowering become necessary, 
then pulling of the lever to the "ENERGENCY" position will operate the 
nioro switch to isolate the normal alighting gear control circuit and 
energise relay 160 to maintain tho nosewheel steering systen, At the 
same time high pressure air is discharged into 21] jnci:s (doors and wheel 
units simultaneously) to lower the undercarriage. 
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5. Micro Switches - 

‘Twenty-three micro switches cre employed in the alighting sear 
control and indicator circuits. All switches are of the DOP IC type 
€,1831Y series, It should be noted that operation implies depressed 
making contacts 2-3 ani 5-6,  vhen the plunger is released, the 
contacts changeover to mike contacts 2-1land5-4. Micro switches 
are identified by cote letters which cen be found in A.P, 4505 Voll 
Book 2. Sect. 6, Chapter 11. 

6. Mighting Gear Operation "UP" (Normal) 

During take off, as soon es the airoraft becomes airvorne, the 
undercarriage shock absorbere will cxtond. In the case of the main 
units, this action will operate micro svitohes P.S.. 
switches will then enable the undercerriege selector safety lock to be 
released. The nosewhecl shock absorber in extending will operate micro 
switch N.SeAs to isolate the nosewheel stocring systen. At this stage, 
operation of the "UP" selector will energise all undercarringe leg "UP" 
valves including the main legs’ lock release valves. Taking the units 
separately, the starboard leg covences to retract forwards and upwards 
At théssane time the bogie trin jrck shortens thus placing the mainvheels 
ina stownge attitude. “hen the leg fully retracts, micro switches 8.3, 
and 8.U.4. are operated placing a 26V D.C. supzly to enorgise the 
starboard door "UP" selector valves, As the starboard door closes 
nicro switch 8.D. ¥.is released to rrepare for a down selection sequence, 
When the door fully closes micro avitch S.D.4, operntes to isolate 
the main door "DOUN" selector ani also puts the indicator lights out. 
‘The leg and door "UP" selectors will have a pernament clectrical 
selection maintained. 

The retraction sequence for the port main underearringe is similer 
to the starboard side. 

The nose leg during retraction will operate in the following 
manner, 

As was mentioned carlicr in this paragraph, the nosewhecl shook 
absorber extended to wake micro switch N.S.a, thus isolating the nose- 
wheel steering system, A centrelising device ensures that the nose 
log is correctly eligned for retraction and when the "UP" selector has 
deen depressed, the acsewhecl con ences to retract rearvenis and upwards. 
‘hon the leg has fully retracte3, micro switch N.U.4, is opcrated to 
changeover the 26V supply iron the door "DOWN" selector to the doar "UP* 
selector and the nosevheel doors commence to close. At the instant 
the doors fully close, micro switches N.D.4, are opcrated to put the 
nosewheel indicator light out. A pormament electrical selection is 
maintained on both log ana door sulcctors. 

7. Mlighting Gear Operation "DON" (Normal) 
Deprossing the "DOW" selector, results in relay 161 de-energising 

which causes oll door "DOWN" selectors being onercised via three 
rectifiers, Taking the units seperately, the starboard min door 
comiences to open and relesses micro switch S.D.4,cousing © red light 
indication on the indicator, When the door is fully opened, micro 
switch 8.D.¢, is operated to energise the nnin leg "Dil" selector and 
the main leg commences to lower. In lowering the bogic trim jack 
extends and rclenscs micro switch S.B.T. and $.U, 4,to prepere the 
systen for future "UP" selection sequence. 

When the main leg finally lovers a mechenicel lock takcs place which 
‘braces the undercarriage structure for landing. On landing, the weight 
of the nircraft is transmitted through the shock absorber ccusing it to 
shorten and in doing so operates micro switches S.8.A. and P.S.A. to 
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7. dlighting Gear Operation "DI 7!" (Normal) - continued 

de-cnergise tho undercarriage selector sefety look thus preventing nn 
"UP" selection, 

The lowering sequence for the yort min undercarriage is similar to the starbonrd side. The nose log during lovoring will operate in 
the fdllowing manner. 

When the "DOW" selector is depressed, the nose door will commence to open and in opening releases micro suitch %.Deh, thus causing e red light indiontion on the indicator. “hen the port and starboard nose= 
Wheel doors are fully opened micro switches S.NoD. +, and P.l.De +, are operated to energise the nore lor "D7!" se cetor aad the lez coumences to lover. “hon the lof; hus fully lowered n geometric lock tekes plece 
which braces the undercarringe structure for landing. On landing the 
weight of the aircraft causes the nose leg shook absorber to shorten 
ond mioro switch N.S.A. to bo reloascd thus allowing the nose vheel 
steering systen to be o»erated when required. 

8. Alighting Gear Operation Down (Brengoney) 
Energeney lowering is sufficiently described in poragraph 4 of this section. "he procedure for resetting the alichting gear system 

after such an operation is lcrgcly an airframe trede responsibility, 
the only electrical operation being chucks for correct undercarriage control and indication during the subsequent retraction tests. 

9. lighting Geor Indication 
Indication of the position of the main and nosewheel units is 

given by a position indicator type "D" fitted to the pilcts' central 
instrument pancl. ‘The position of the whoel units is given by red or 
green lights as follows:- 

1. Three greon lights © - 11 wheols locked down. 

2, Three red lights - all wheels unlocked. 

3. No lights = all wheels looked up. 

The indicator is fitted with day/night screen, and » duplicate 
set of green lichts. The alternntive grocn lizhts my be overated by 
@ switch on the face of the indicntor unit. An sirspeed indicator 
warning device is used to provide visual indication to the sccond pilot 
should the aircraft spocd fell below 160 knots I.A.S. with the alighting 
geer retracted. The indicator takes the form of n flng labelled 
"Undercarriage". This floc when operated ‘blinks’ through an 
aperture at the upper fee of the instrunont. 

10. Nose Wheel Steering (Introduction) 

The design of the main wheel bosies makes it necessary for a system 
of power assisted ground stocring of the nosawheel,itisachieved by a 
double acting jack which rotates the nosewhoel through 474° meximum, 

UL. Deu Seiten 
The steering is controlled by e drum switch located on the aft fece 

of the rear pressure bulkhesd, The switch is attached to s bracket 
which permits both tho switch body and spindle to be rotated. 

‘The body of the drum switch is connected by a suitable roa to the 
rudder push-pull control rods end the spindle is movod by # follow up 
rod connected to the nosowhecl.
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12, Nosewheel Steering Oration 

Movement of the rudder pedals in cither direction from the control exis will cause the drum switch body to rotate ond connect with the 
spindle contact, thus energising the exproprinte steering solenoid, this 
action dnuses hydraulic pressure to be applied to one side of the double 
acting jack. Rotation of the noo whocl will then cause the drum switch 
spindle to rotate via the follow up mechanism and eventually the spindle 
‘brocks contact with the druz. he 28V D.C. supply to the systen is 
supplied via two push buttons situated ono on each pilots control 
colunn, 

13. AeAeP,P. Air Intake Scoop 

This system has been sufficiently described in Section 5, Part 1. 

Ue Bomb Doors (Introduction) 
‘The operation of the bomb doors is controlled by number of 

electrically operated selector valves in the hydraulic system. These 
valves operate the bomb door jacks. or normal operation, two 
electrically operated valves are employed which operate from the main 
hydraulic systen. For onergency operation, end for ground use, 8 
third selector valve is used. This aclector is fed fron an emergency 
hydraulic power pack, Electrics] interlocking ensures thet the normal 
selectors arc electrically and hydraulically isclatea during operations 
from the emergency power packs 

‘The forward end rear ends of tho bomb bay arc equipped with 
inflateble seals to assist in the orevention of hoat losses from the 
Domb bay when the bonb doors cre closed. The scals arc operated ty the 
aircraft pneumatic systcn, the serls being operated by electrically 
operated uninatic valves. ‘The circuit is crranged so that the scals 
are inflated when the borb doors are closcd, and rapidly deflated on 
the selection of bonb door "Open", This is affected by the bonb door 
micro switch circuit. 4 description of nain circuit components is 
given in the following paragraphs, 

15. lero Switche, 

Twelve micro switches, Dowty type C.1831 Y are employed for bomb doar position indicator, jettison relay and to connect elt to the inflateble 
seals. Four of these switches function to show doors closed and are common to the normal and special stores circuits. They are installed at the inner ‘hinge on the port and starboard bomb doors, two faroverd and two aft. 

Four other switches function at the doors open position in the normal stores circuit. ts 

16. Bomb Domr Selestor Switshes. 

The bomb doors are controlled by three switches mounted on panel 6P (first pilot's console) namely: ee . 

(4) Normal boub door control switoh, 
4,5 position rotery selector switch labelled 
OPEN - AUTO - CLOSED. 

(2) Baergency bonb door control switeh. 4 double pole change-over switch labelled 
OPEN ~ NORMAL ~ CLOSED 

(3) Riergenoy bond jettison switch. ee stage Pole 3 position vitch spring loaded to 
position and labelled JETTISON - OVERIDE. 

en nee 
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NOME:- Terminal 2 of the JETTISON-OVIRIDE switch is connected to carth, 
This prevents inndvertont operation of the jettison circuits by’a 
stray positive supply. ‘ 

47. Indiestor. 
ne magnetic indicstor is eaployed to show the position of the boab 

doors and is situated on the pilots panel 1P. With the doors closed the 
indioator energised 'BL/.CK' via the respective miorc switches fron fuse 480. 
As the doors comsence to open the micro switches will also open and will de~ 
energise the indicator to i 

18. Cirouit Operation 

The circuit isshown with all donb door selector switches in the NORMAL 
position. In this condition the boub door indicator is energised froa fuse 
480 via the closed contacts of the boab door closed micro switches. The 
solenoids of the boub doors closed valves are energised by a 28 volt D.C. 
supply fron fuse 602 via the de-energised contacts of relay 162, the de- 
energised contacts of relay 155 end the de-energised contacts of relay 257. 
The return to crrth for the valve being taken through the de-energised contacts 
of relay 257. 

The boab doors pneunatic seal valves are onergised by a 28 volt D.C. supply 
fron fuse 662, via the de-energised contacts of relay 162, the de~energized 
contacts of relay 257, and the port and starborrd forward bonb doors micro 
switches. 

When the boub door norual selector switch is pleced to the "OPEN" position, 
the following circuit action will take place:- : 

(1), A 28 volt D.C. supply from fuse 602 will be fed via the selector switoh to energise rolay 162, t 
(2) The energising of reley 162 will disconn.et the supply to the Boab doors close valve solenoid. Also, the sup sly to the pnounat: seal valve sclenoids will be interrupted, causing the seels to te. 
2) ‘The energising of relay 162 algo eonnests a supply fron fuse i 

lof 
0 the boab doors open valve solenoid vin the de-energised contacts! reley 257. The bonb doors will thus eamense to open. 

As oon as the doors scence to open the indiestor on 1P will be dé- 
energised, thus giving a WHITE indiection showing doors open. A permanent Glectrical seleotion maintains the doors in the open position. 

Whon the selector switeh is pleved to "CLUSE", relay 162 will de-energise ‘thus sausing its contacts to revert to their originel positions. This action will cause the boab doors open valve solenoids to be de~energised. The CLOSE valve sclenoids will now energise and the baab doors will elo; 4s the doors reaeh the fully closed position, the bomb doors closed nicro-switohes will revert to their norsel position, thus sonnesting a sup2ly to the doors seal elves and the seals will be inflated. At the sane tine, the indicstor on 1P will be energised to show "CLOSED" (BLACK). 5 
19. futometio’ Solestion. 

With the boub doors selector switch in the "AUTO" position, the boab doars can be oponed sutonatically with a pulse fra. tho N.3.S, installation. ‘This pulse will be fod via tho selector switeh to energiso relay 162, The boab doors will now open as de eribed in the previous paragraph. 

eS ee ee Ye 
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A holding cireiit for relay 162 maintains the boub doors in the "OPEN" position. 
‘At the conclusion of boubing operations, the boab dcors are closed by placing 
the selector switch to the "CLOSE" position. H 

2%.  Brergency Jettisone 
The boub load may be jettisoned in the event of an emergency by the use 

of the jettison overide switch. NOTE:~ The overide selection is only 
fully effective befarc the boab doors are fully opens 

When the ex gy jettison switch is held nonentarily to the jettison 

‘N 
position relay 155,411 be energised and the following ofrouit action will 
take places- 

(4) Closure of relay 155 will cause a holding cirouit for itself, 4 ReraY 113, 

(2) Closure of reley 155 will connect a supsly to the coil of a tine 
delay unit. 

(3) Closure of relay Baan place a 28 volt D.C. supp}y to the 
Doob doors open valve solencids. 

(4) Closure of relay 155 will connect » supply to the boub doors open 
nicro-switches in preparation for the jettison action. 

When the bonb doors rcnoh the fully open position, the doors open aiero- 
switches will operate to energise the jettison relays. NOTE: The stores 
will be jettisoned "safo" due to the operation of contacts on relay #35,/¢3 

4ter a pre-determined interval, during which the stores will be 
Jettisoned, « positive sup ly will be fed fron the tine delay switch ( 
5) to positively tlock and thus de~energise relay 155. This action causes relays 

4484155 conteots to revert to thoir noriel position, and the bomb doors will return 
to the closed position, 

A. Jettison Overide 

If after jettison selection, the pilot changes his nind, ond decides 
that jottison action is not roquired, the ection can be stopped by holding the 
Jettison overide switch to the overide position, This action positively 

> docks realy 155. Thus, if the overide selection is nade before the bonb 
doors are fully open, then no boabs will be jettisoned and the doors will 
return to the closed position, Wherebonb jettison is already taking place, 
selection of “OVERIDE" wil! stop the jettison sequence and return the doors 
to the closed position. 4 

22,  Buergenoy Switch 

In the event of o failure in the main hydraulic systen, the boab doors 
gan be operated by tho use of an emergenoy hydraulic power pack. ‘This unit is dealt with under o separate heading, but cirouit operation for eaergensy 
Doab doors scleotion is contained in the following paragraph. When the Pes doors enurvensy awiteh 4s ploced to OPEN’, the following sireuit aotion 

ocour:= 

(1) The boab doors energoncy valve sobenoid will be energised with @ supply fron fuse 638, vie the contacts of the sontrol switch and the 
de~enerzised contects of relay 25k. 

(2) Relay 257 will be enersised with a supply fron fuse 638 via the 
control toh to isclate the normal bonb doors selector valves. 

@) bereft re be energised with a supply fra: fuse 638 ond alles volt eC. 3 phase industion motor driving the energengy hydraulic power pack to stort. 

AK the instant... s-seeeee
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dit-the instant the notor cousences to run a 28 volt D.C, supply 4s taken 

to initiate a tine delay switch which is connected to the control side of a 
hydraulic reliof valve aclencia, Two seconds later contacts inside the tine 
delay switch operate to de-enercise the relief valve solenoid, and full pump 
effort is applied to the bonb dvor jacks. As soon as the jocks have noved 
to the full extent of their travel pressure will be built up in the hydraulic 
pipe line, thus causes « pressure switch to close its contacts. This action 
energised relay 255 breakin: tho supply to reley 259, thus closing down the 
power pack notor. 

When the euergenoy boob docrs swithh“is placed t the "CLOSE" position, 
‘the oirouit operation is sinilar to that contained in the preceeding paragraphs 
for "OPEN" selection, except that the supply froa fuse 638 4s directed to the 
energency valve close solenoid. 

23. Bnergenoy Hydraulic Powor Prok 
’ Rhergency hydraulic power prok, driven by a 200 volt 3 phase 400 cycles 

Anduction notar is installed on the starborra side of the bomb bay. The unit 
consists of a high pressure radiel puap built in to » oylindrical casing, to 
which the electric motor and the filter asseably are mounted. The operating 
pressure is 4,900 lbs, per square inch which is regulated by a pressure switch 

Ancorporated in the clectriosl circuit to the motor. Since the starting 7, torque of an induction notor is poor, the notor ust start up "off load". 
To achieve this a relief valve connected between the pressure ond return lines 
of the hydraulie cireuits opens during initial starting to enable the pump 
oatput to idle. 

2he Controls 
The eaergency hycraulic power peck is provided for ener; Domb doors 

operetion, and can also be used on the cround for recharging the brake 
accumulators. The power pack is switched on from one of three positions, 
namely: 

A ation of the * iS Maly, | me Of te "EMERGENCY" bouib doors selector switch 

(2) The onergency hytraulic power pack "STOP-START" switch on war \P port-console GR 

(3) The energeno; A * g s6p'he Seersency, hysrsulic porer pack "STOP-START™ sritch adjacent 
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BOMB DOOR & EMERGENCY HYDRAULIC POWER PACK CIRCUIT
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