SACTION 20
ULIC

Ls Introduction

The hydraulic system is electricelly controlled and operates the
following services:=-

(n) Mlighting Gear

(b) Bomb Doors

(e) Wheel Brakes

(d) Nose=whoel Steering

(e) A.AP.P. Air Intake Scoop

ra¥ Three engine driven Dowty hydraulic pumps fitted to Nos. 1, 2 and

. 3 engines feed the system with hydroulic fluid, and, an electro-hydraulic
power pack is fitted to cater for emergency operation of the bomb 8cors,
and to recharge the brake system when the main hydraulic pumps are not
working., A comprossed air system is installed to lower the undercarriage
in an emergency.

2 Alighting Gesr (Introduotion)

The alighting gear comprises of two main wheel units which retract
forwards and upward into the meinplanes, and a single nose wheel unit
which retracts rearwnrds into the fuseluge, aft of the crew's compartment.
The units, operated by hydraulic jnclks, are controlled by a push butten
selector switch on the pilots' centre instrument panel., The position
indicator is fitted adjecent to the aelector awitch.

3« Selector Switch

This switch contains n mechanical locking device to prevent
inadvertant selection of the undercarriage "UP" when the aireraft is on
the ground. The lock is electricelly relensed when the weight of the
aircoraft is relieved from the mainwheel units, by the action of two miecro
switches operated by the mainwheel shock absorber units,

“

For emergency raising of the undercarriage, the mechanical look
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 resot to its original position by use of a Dowty service
tool (Part No. 8.T. 1157). Any other device such as hat pins, split
pins and locking wire etc, will very definitelv damage the lock mechanism
to such an extent that the lock will become unrelisble,

e Boergency Lowering

The clectrieal supply to the alighting pgear circuits is fed through.
the normally closed contacts of the micro switch adjacent to and operated
by the emergency control valve lever on the starbosrd side of the fixed
portion of the pilots console, Should emergency lowering become necessary,
then pulling of the lever to the "RMERGENCY" position will operate the
mioro switeh to isolate the normal slighting gear control circuit and
energise relay 160 to maintain the nosewheel steering system, At the
same time high pressure air is discharged into 211 jncks (doors and wheel
units sirultaneously) to lower the undercarricge,
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Se o Switches

Twenty=three micro switohes cre enployed in the alighting zear
control and indicotor circuits. All switches are of the DOEIIC type
C.1831Y series, It should be noted thet operation implies depressed
moking contacts 2 = 3 and 5 = 6, Vhen the plunger is released, the
cantacta changeover to make contocts 2 - 1 and 5 - 4. Miero sawitchea
are identified by code lotters which cen be found in A.F. 4505 Vol,.l
Book 2. Sect. G. Chapter 1l.

6. Alighting Gear Operation 'UP' (Normal)

During toke of{’, as soon as the aircraft becomes airlorne, the
e shock absorbers will cxitonds In the ctse of the main

units, this action will operate micro switohes P.S.A. and 8,5.A. These
switches will then ennble the undercerriege selector anfety lock to be
released. The nosewhecl shock nbsorber in extending will operate mioro
switeh N.S.A. to isolate the nosewheel steering system. At this stage,
operation of the "UP" selector will energise nll undercarriage leg "UP"
valves including the main legs' lock release valves, Taking the units
separately, the starboard leg corvences to retract forwards and upsrards.
At théssame time the bogle trin jeck shortens thus placing thc mainwheels
in a stownge attitude., “hen the leg fully retracts, micro switches S,.B,T.
and S.U.4. nre operated placing o 28V D.C. supnly to energise the
starboard door "UP" gelector valves., As the starboard door closcs
miero switch 8.D. ¥, 1s released to prepore for a down selection sequence.
fthen the door fully closes mioro switch S.D.#, operates to isolate
the main door "DOWN" selector and alsc puts the indicator lights out.
The leg and door "UP" selectors will have a permament clectrical
selection maintained.

The retraction sequence for the port nzin undercarringe is similer
to the starhoard side,

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

As was mentioned earlier in tihds paragrarh, the nosewhecl shock
absorber extonded to wake micro switeh N,8.4, thus isoclating the nose-
wheel steering; system. A centrelising device cnsures that the nose
leg is correctly eligned for retraction and when the "UP" selector has
been d epressed, the nosewhecl conences to retract rearwards and upwards,
When the leg has fully retracted, miero switch N,U.4, is opcrated to
changeover the 28V aupply i'rom the door "DOWN" selector to the doar "UP"
selector and the nosewheel doors commence to elose, At the instant
the doora fully close, micro switches N.D.4, are oporeted to put the
nosewheel indicator light out, A prruament elcetricsl selection is
maintained on both leg and door sclcetors.

7+ Alighting Gear Overation "DOUH" (lormal)

Deprossing the "DOWH" selector, results in relny 101 de-energising
which causes all door "DOVN" selcotors being energised via three
rectifiers, Taking the units separately, the starboard mein door
comuences to open and relesses wicro switch 85,D.4 ceusing & red light
indication on the indicator. When the door is fully opened, mioro
switeh 5.D.4. is onerated to cnergise the nmnin leg "DOWH" selector and
the main leg commences to lower, In lowering the bogic trim jack
extends and rclenses mioro switeh S.B.T. and S.U. 4 to prepere the
system for future "UP" seleection scauence,

When the main leg finally lowors a mechnnical lock takcs plece which
braces the underecarringe structure for lending, On landing, the weight
of the aireraft is transmitted through the shock absorber ccusing it to
shorten and in dolngz so oporatea micro switches §.8,A, and P.5.4. to



7s  Alighting Gear Operetion "D 1" (Normal) - eontinued

de-cnergise the undercarriage selector srfety lock thus preventing an
"IP* selection,

The lowering sequence for the vort main undercarriage is similer
to the starbonrd side. The nosc leg during lowering will overate in
the fdllowing manner,

¥When the "DOUK" seleotar is deprossed, the nose door will cosmenoce
to open and in opening releascs micro switeh ¥.D4, thus causing e red
light indicntion on the indieator. “hen the port and starboard nose=
wheel doors are fully opened micro switches S.N.D, #. and F.I.D, ¥. nre
operated to energise the nose log "D TI" sc cotor and the leg cosmences
to lower. ‘“hen the leg hos fully lowered n geometric lock takes plece
which braces the undorcarringe struoture for landing. On landing the
welght of the airoraft ceuscs the nose leg shock absorber to shorten
and micro switch N.S5.A. to bo relesscd thus allowing the nosc wheel
steering system to be overated when required.

8, Alighting Gear Operation Down (Bnergoncy)

Emergency lovering is sufficiently described in parasraph 4 of
this seetion, "he procedure for resetting the alishting gear system
after such an operation is lergely an airframe trade responaibility,
the only elecotrienl operation Veing checks for corrcet undercarriage
eontrol and indication during the subsequent retraction tests.

9. A Cerr ti

Indication of the position of the main and nosevheel units is
given by a position indieator type "D" fitted tc the pilots' central
instrument panel., The position of the wheel units is given by red or
green lights as follows:-

l., Three grecn lights = 21l wheels locked down.
2. Three red lights = all vheecls unlocked,
3. ©No lights = nll wvhoels looked up.

The indicator is fitted with a day/night screen, and » duplicate
set of green lights. The alternntive groen lights may be overated by
a switch on the face of the indiontor unit., An nirspeed indicator
warning device is uscd to provide visual indication to the sccond pilot
should the aircraft spoed fell below 160 knots I.A.8. with the alighting
gear retracted. The indieator takes the forr of a flag lebelled
"Undercarriage”. This fla; when opernted 'blinks' through an
aperture at the upper frnece of the instrument.

10. Nosg Vheel Steering (Introduction)

The design of the main wheel Logies makes it necessary for & system
of power assisted ground steering of the nosewheel,itisachieved by o
double acting jack which rotates the nosevheel through 4,74° meximum,

1, Switch

The steering is controlled by e drum svitch loeated on the af't frce
of the rear prédssure bhulkhesd, The switch is attached to a bracket
which permits both the awitch bodr ond spindle to be rotated.

The body of the drum switeh is conneoted Ly a suitable rod to the
rudder push-pull control rods rnd the spindlc is moved by & follow up
rod connected to the nosewhecel,
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12, DNosewheel Steering 0 eration

Movement of the rudder pedals in cither direotion from the control
axis will cause the drum switch body to rotate nnd comnect with the
spindle contact, thus energising the nnproprinte steering sclencid, this
dction oaouses hydraulic pressure to bc cpplied to one side of the double
acting Jack. [Rotaotion of the nos wheel will then couse the drum switoh
spindle to rotate via the follow up mechanism and eventually the spindle
brocks oontact with the drum. The 28V N.C. supply to the system ia
supplied via two push buttons situstcd one on each pilots control
colunmn,

13. Agh,P.P. air Intake Scoop

e = = This system has been sufficiently described in Secotion 5, Part 1,

14, Bomb Doors [Intrnduntim}

The operation of the bomb doors is controlled by o nurber of

electrically operated sclector valves in the hydraulic systems These

» valves operate the bomb door jocks. For normel operation, two
electrically operated welves are employed which operate from the main
hydraulic systcm. For cmergency operation, end for ground use, &
third selector valve is used. This sclector is fed from an emergency
hydraulic power pack. Electriesl interlocking ensures that the norwal
selectors arc electrically and hydraulically isclated during operntions
from the emergency power pack,

" The forward cnd rear ends of the bomb bay are equipped with
inflatable seals to assist in the prevention of heat lossea from the
bomb bay when the bomb doors =re closed. The seals are operated by the
airceraft pneumatic systen, the senls being operated by electrically
operated uninntic valves., The cireuit is rrranged so that the seals
are inflated when the bomb doors are closcd, and rapidly deflated on
the selection of bomb door "Open", This is affeeted by the bomb door
micro switch circuit. A deserirtion of main cireuit components is
given in the following perasreshs,

s

~ 15. Mero Switches

Twelve micro switches, Dowty type C.183 Y are em oyed for bomb doar
position indicator, juttiaoﬁ relay 5.1:',:3 to connect su‘pplﬁ! to the inflateble

seals. Four of these switches function to show doors closed and are common
to the normal and special stores cireuits. They are installed at the inner
hinge on the port and stsrboard bomb doors, two faroward snd two aft.

Four other switches funotion at the doors open position in the normal
stares circuit.

16,  Bomb Dosr Selestor Switehes,

The bomb doors are eontrolled by three switohes mounted on panel 6P (first
pilot's console) namely:-

(1) Normal bomb door control switoh,
A.3 position rotery selector switoh labelled
OPEN - AUTO - CLOSED.

(2) Emergency boub door eontrol switeh.
A double pole change-over switch labelled
OPEN - NCRMAL - CLOSED

(3) BEuergenoy bonb jettison switoh.
A pole 3 position switch spring loaded to
the position and labelled JETTISON - OVERIDE.

i . T
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NOTE:- Terminal 2 of the JETTISON-OVIRIDE switch is conneoted to earth,
This prevents inndvertoent operstion of the jettison eircuits by a
stray positive supply. ’

17 Ediu&tcr.

One magnetic indicator is eaployed to show the position of the bomb
doors and is situated on thes pilots penel 1P, With the doors olosed the
indicator energised 'BL/CK' via the respective micro switohes from fuse L80.
As the doors comuence to open the mioro switches will also open and will de-
energise the indicotor to show "WHITE'.

18, Circuit Opuration

The eircuit isshown with all bomb door selector switches in the NCRMAL
positions In this ocondition the bomb door indicator is energised from fuse
480 via the closed contaots of the boad door olosed mioro switches. The
solenoids of the bomb doors olosed valves are energised by a 28 volt D.C,
sapply from fuse 602 via the de-energised contacts of relay 162, the de=
énerigised contacts of relay 155 end the de-energised conteacts of relay 257.

The return to eerth for the valve being taken through the de-energised contacts
of relay 257.

The boab doors pneunatic seal valves are energised by a 28 volt D.C. supply
fron fuse 662, via the de-energised contacts of relay 162, the de-energiged
eontacts of relay 257, and the port and starborrd forward banb doors miecro
switohes.

When the boub door normal seleotor switech is plroed %o the "OPEN" pﬁ:iﬂm,
the following eircuit action will teke plece:- -

(1) A 28 volt D.C. supply from fuse 602 will be fed via the selecpar
switch to energise relsy 162,

(2) The energising of reley 162 will diseonn et the supaly to the
bonb doors close valve solenoid. Also, the sup 1ly %o the pneumat
seal valve sclenoids will be interrupted, eausing the serls to

te
3) The energising of relay 162 also eonneets a supply from fuse o#2
© $he baub doars open valve solenoid via the de-energised eontaetsfor
reley 257. The banb doors will thus eomenee o open.
As soon as the doors so.usence o open the indiector on 1P will be de=
energised, thus giving a WHITE indiection showing doors open. A permament
eleotricel seleotion maintains the doors in the open position,

When the selector switeh is pleced to “CLOSE", relay 162 will de-energise
thus sausing its sontasts to revert to their original positions. This aotion
will ceause the banb doors open valve solencids to be de-energised. The CLOSE
velve sclenoids will now energise and the bomb doors will olose. As the doars
reash the fully c¢losed position, the bomb doors elosed micro-switohes will
revert to their normal position, thus sonneeting a sup:ly to the doors seal
velves and the seals will be inflated. At the sane tine, the indicetor on 1P
will be energised to show "CLOSED" (BLACK).

19. Automatic Seleetion.

With the boub doors seleetor switeh in the "AUTO" position, the banb
doars ean be oponed sutomatically with a pulse frou the N,B.S., installation,
This pulse will be fed via tho selector switeh to energise relay 162, The
boab doors will now open as de eribed in the previous paragraph,
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L holding eircuit far relay 462 naintains the bonb doors in the "OPEN" position.
At the conolusion of boubing operations, the bomb dcors are closed by placing
the seleotor switsh to the "CLOSE" positionm. :

20, Energenoy Jettison, \

The boub load may be jettisoned in the event of an emergenoy by the use
of the jettison overide switeh., NOTE:- The overide seleotion is only

fully effective beforc the bonb doors are fully open,

When the enery aﬁy Jjettison switeh is held nomentarily to the Jettison
position relay 15;& 1 be energised and the fol . owing cirocuit aotion will
take places= N

(1) Closure of relay 155 will ceuse a holding eirouit for itself. X RéaaY (3

(2) Closure of relsy 155 will comneet a suply to the coil of a time
delay unit.

/
(3) Closure of relay tgiill plnce n 28 volt D.C. supply to the
bonb doors open valve solencids.

(k) Closure of relay 155 will connect = supply to the bomb doors open
mioro-switches in preparztion for the jettison action.

When the bomb doors rcach the fully open position, the doors open micro-
switches will operate to energise the jettison relays. NOTIE: The stores
will be jettisoned "safe" due to the operation of contacts on relay 3%, /(3

if'ter a pre-deternined interval, during which the stores will be
Jettisoned, a positive sup ly will be fed from the time delay switeh (terminal
5) to positively block and thus de-energise relay 155, This action causes relay,
/434155 conteots to revert to their noral position, and the bomb doors will return
to the elosed position.

2. Jettison Overide

If' after jettison seleection, the pilot changes his nind, and decides
that Jettison aotion is not roequired, the netion can be stopped by holding the
Jettison overide switoh to the overide position, This neotion positively
s~  Dblooks realy 155. Thus, if the -veride selection is made befare the bomb
deors are fully open, then no bombs will be jettisoned and the doors will
return to the olosed position, Wherebonb jettison is already taking place,
selection of "OVERIDE" will stop the jettison sequence and return the doors
to the olosed position, .

22, Ener EE ¥ Ei Eh

In the event of a failure in the main hydraulio system, thé bomb doors
san be operated by the use of an emergenoy hydraulic power packe This unit
is declt with under a separate heading, but circuit operntion for emergensy
boab doors scleotion is contoined in the following paregrephe "hen the
:_’:._‘la_lh ::nru énurgensy switeh is placed to "OPEN", the following eireuit aghion

our:e

(1) The boab doors emergency valve sobenoid will be energised with
a gupply from fuse 638, vie the contaots of the sontrol switoh and the
de-energised conteots of rclay 254. '

(2) Relay 257 will be energised with a su 6
g pply frou fuse 638 via the
control switoh to isdlate the normal bomb doors seleetor velves.

55} R:ia:rigg? :11.11 be energised with a supply fron fuse 638 and
nuses the v Jiele 3 phase industion motor driv the emer
hydraulic power pack to start. e g i

.r!‘-t the instonbe.cscosssans
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At the instent the notor coudences .to run a 28 volt D.C. supply is taken
to initiate a tine delay switoh which is connected to the oontrol side of a
hydraulie relief valve sclenocid. Two seoonds later contsets inside the time
delay switch operate to de-cnergise the relief valve solanoid, and full pump
effort is applied to the Lonb d-or jacks. As soon as the jacks have moved
to the full extent of their travel pressure will be built up in the hydraulie
pipe line, thus causes = pressure switch to close its contacts. This action
energised relay 255 bronkin: the supply to reley 259, tius olosing down the
power pack motar.

When the emergenocy bonb d:ors swithh 'is pleced t the "CLOSE" positionm,
the oirouit operation is sinilar to that contained in the preceeding paragraphs
for "OPEN" selection, except that the supply froa fuse 638 is direoted to the
emergency valve olose solenoid.

23. Eoergenoy Hydraulic Power Prok

+
Energenoy hydraulie power prek, driven by a 200 volt 3 phase LOO eyoles
induotion motor is installed on the starboerd side of the bomb bay. The unit
oonsists of a high pressure radisl punmp built in tc o eylindrieal casing, to
which the eleotrie motor and the filter assenbly are mounted., The operating
pressure is 4,700 1bs. per squere inch which is regulnted by s pressure switech
incorporated in the electricsl cirsuit to the motor. Since the starting
/™. torque of on induction motor is poor, the motor must start up "off load".
To achieve this a relief valve connected between the pressure and return lines

of the hydraulio circuits opens during initial starting to enable the pump
output to idle.

2hs Controls

The emergency hycraulic power pack is provided for energeney bomb doors
operetion, and can also be usog on 'I:fm ;round for re-charging the brake

aoounulators. The power pack is switched on from one of three positions,
nanely :=

™

(1) By operation of the "EMERGENCY" boub 4 seleotor
on the part console 6P, T SR .

(2) The emergency hycraulie power pack "STOP-START" switch on War |\ P
portd-eonsale LB

3), ¢, The energenoy hydrauli ok "STOP-
£D 16p in the Enm:h&nl m.n bttt START" switoh adjacent
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BOME DOOR & EMERGENCY HYDRAULIC POWER PACK CIRCUIT
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