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References AP 4505B Volume 1 
AP 1,303 Volume 1 (Dunlop Pneumatic Components) 

‘The pneumatic services are divided into two groups, one being supplied with ~ air from stroage cylinders charged from a ground source, and the other with air ‘tapped from the ongines. 

2. They ares 

a+ Gabin Pneumatics. Are divided again into groups as follows: 
(1) Normal Cabin Pneumatics for entrance door closing, pressurizing the entrance door and canopy seals, and pressurizing thé windscreen de-icing system. 

(2) Snergency Cabin Pneumatics for opening the entrance door IN FLIGHT, and initiating the canopy jettison aysten. 
T’ %. Two storage oglinders, mounted in tandem, below the crews floor on tho Port side supply theue systems, one for each system and the two are in no 

way pneumatically interconnected, and therefore one cannot be used to re- plenish the other in flight. 
3. Two storage cylinders, mounted in the port side of the metal nose portion supply separate systems. Ona the H2S systen, supplies regulated air to the scanner Sauipment in the nose section. The other, the NES system, supplies rogulated air to the associated NBS equipment in the nose wheel bay. 

4. | One storage cylinder, mounted under the second pilot's floor, supplies air to the 7, bombsight system. Tho air teruinates into the bonbsight couputor to 
‘supply and operate the servo mechanians. 

5. Two interconnocted storage: sylinders mounted in the roof of the rear section at the rear, supplics air to the Ruar Warning canister for pruseurizing internal sais. 

§. Tho ongine sir supplics aro for pressurization of the fuel tanks, bomb door Seals, hydraulic system reservoir and power pack, and the water glycol tank in the Tear fuselage. 

Oy mate: Door Syston 

1. Four controls are available to -pon and close the door. One for external opsration of door opening and one for internal door opening. One for external *WAC @oor closing and one for internal door closing. 
8. Warning indicators st the rear of the internal opening handle consist of a RED lamp marked "DOOR HOT Sa¥E' and a GRSSY laup marked ‘DOOR SAFE". Also, a Magnetic indicator on tho pilots centre instrument panel shows ‘BLACK’ when the ror is secure and locked. A similar indicator in the nosewheel bay, starboard ~ te) shows "WHIT! when the docr is secure and locked, These are operated by 
@ micro switch connected to the door mechanism layshaft and s micro switch opera~ fed by the door. With Vulcan Mod 969 embodied (Gold Film Heated Windscreens. « 
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at Pilots Station) operation of those.two micro switches when the entrance door 
is closed and locked puts a low heat condition onto the windscreen circuit when 
the 28 DC and 200V AC supplics are ‘ON’. 

9+ The two storage cylinders are charged, through independont charging valves 
located in the nose wheel bay, port face of the rvar pressure Wulkhead. Adjacertt 
. ‘the chergiog valves are the pressure gauges and pressure relief valves, one 

for each cylinder. 

Door Opening (Internal 

10, When the internal lever in the gated quadrant (under crews’ floor port side) 
is pulled ths following sequence of operation occurs: 

8, The first 25° of lever movement moves a cem, on the door operating lay 
sbaft, wway from the sequence valve plunger, and the door seal exhausts to 
cabin atmosphere. Also the micro switch is operated with initial layshaft 
rotation which illuminates the red ‘DOOR NOT SAFE’ ligwfon the quadrant. 
The magnetic indicator on the pilots centre instrument pancl shows white, 
and the indicator in the nose wheel bay shows black. 

ds Tha next 428° of lever movement withdraws the door pins and, with the 
aireraft on the ground, the door will open under its own weight. 

. But in flight, to open the door against ths airstream upon it, the 
final 272° of Iyer movement through the spring loaded gate, to the 
BUERCENCY position, will dupross the plunger of the door opening sequence 
Vlave. This admits air from the emergency storage cylinder, through a 
Phessure reducing valve and through a by-pass valve or restrictor, to 
the down side of the jacks, the displaced air in the up side of tho jacks 
‘eing exhausted to cabin utmosphere via the docr closing sequence valves. 

11, The by-pass valve is coupled mechanically by a stiff link, passing through 
the rear pressure bulkhead, and connected to a bracket attached to the nose under 
carriage cross shaft. The linkage boing so urranged that when the nose wheel is 
Yetracted the valve is opened. The restrictor is by passed and full operating 
Pressure is applied to the jacks. Therofore the door should not be opened on 

Y with the eircraft on jacks and tho undercarriage raised. 

12. Wjth the nosewheol lowered, the by pass valve is closed ty tho linkage and 
air pas through the restrictor. This considerably reduces the speed of door 

opening and prevents damage to the door assembly and hinges, especially during 
sTound testing. 

13. The door can also be opened by a switch adjacent to the ABUIDON AIRCRAFT 
warning sign on the navigator's instrument panel. When operated the switch 
Sauses.a unimatic valve on the ‘door open' system to open and pass air to the 
layshaft operating jack. The jack then extends to rotate the layshaft to cause 
the actions previously descrived in paragraphs'@s andi to occur. On the 
internal door opening lover reaching the spring leaded gate, the action of the 
push pull rod causes the lever to bond at its spring leaded hinge. The tep 
part rons” :s against the gate, the bottom part, boing connected to the push pull 

0d, continues its movement to operate tho door opening sequence valve to cause 
4e action previously described in paragraphs 4 TORIES (2 , 14,12, 

External, 

‘tus The operation of this handle, just to the rear of the door aperture flush 
to the aircraft skinning, rotates the layshaft (the initial mevonont of which do- 
flatos tho deer socal), to withdraw the door pins to allow the doer te »pen under
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+ a own weight. Tho range of movem@ht of this handlo then ceases, so that an emergency door open solection is not available. 

Glosing (Inter: 
a }5. Internal door closing is achicvod ty moans of a handlo and cable attachmont, 
““hormally coverod by a hinged accoss pancl in tho crows floor between the contre and starboard crow sosts, which operates the door closing suqucnce valve to admit air from the normal storage cylinder, through a pressure reducing valve and tho ground isolation cock, to the up side of tho door jacks, tho dieplaced air in the down sido of tho Jacks boing cxhausted to cabin atmosphure via tho door oponing 

Sequence valve. 

16. As the door nears the closed position the door pin catch plates strike the door pins to push them back into tho door pin housings against the action of the layshaft return springs. This action has now released the door scal deflation Valve to isolate tho seal air supply from tho normal storage cylinder. Tho scal inflation valvo 4s already in tho oxhasutod condition as the door is away fron striker. 

47. Furthor jack movement complotcly closos the dvor to strike the soal inflation (“lave and associated micro switch, but as the layshaft is still in the unlocked condition air cannot be adaitted t» tho seal, and, tho layshaft opcrated micro switch is still broken to koop the door quadrant R&D light illuminated. Tho pilots ‘and nose whocl bay indicators also show tho unlockod condition. 

18. As soon as the catch plates door pin recesses aro in line the door pins can enter tho door to lock it. This action causes the layshaft to rotate to strike tho seal deflation valve to admit air to tho soal via the alroady opon door scal inflation valve. The layshaft micro switch ia also operated and in sorics with the alroady operated door micro switch illuminates the GRTSN door safe indicator, 
energises the pilot indicator to BLACK, and tho nosowheol bay indicator to WHITE. 

Closing (Sxternal) 

19. This is achicved ty moans of a push button flush to the fusolage skin adjaccnt > the external door opening handle. 

20. Prossing of this button operates the door closing sequence valve to admit air to the door jacks and porform tho door closing function as proviously doscribed in Paragraphs 4240 47% tS fe 1g 

A Soal 

21. This soal, in conjunction with tho door seal, provont loss of internal pres- Sure whon the air conditioning system is in usc. | Unlike tho door seal which is attached to the door aperture, tho canopy soal is attached to the canopy, the con- nection to the seal air supply boing made by a "tulip valvo" assombly. 
22. Tho canopy son is inflated from the normal storage cylinder through tho canopy seal inflation valve which is normally hold in the opun condition, ty a (wing loaded plunger attached to the canopy bulkhoad. Tho spring loading on 4-Ungor saintains a constant prossuro onto the scal inflation valve during flight to offset any upward canopy movement. 

23. hon the canopy is jcttisoned, the plunger is no longer in contact with the Seal inflation valvo and tho scal is doflatod. Tho normal storage cylinder air 
is not wasted to atmosphere as the inflation valve is closed to inlet supply _ therofore air is maintained in the systom to supply the windervon do-icing systom. 

valine
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24. A schrader typo air valve in the supply lino to the seal, provides the 
means for seal inflation ty use of a hand pump should tho normal stora, ¢ 
cylinder be ompty or romoved. 

25. A non return valve in tho supply line to the soal, maintains scal 
pressure should the norzal storago cylinder bf ompty or renoved. O 

Canopy Jettison Circuit 

26, Smorgency storage cylinder air is usod to initiate canopy ojoction and 
threo mothods aro provided: 

a. Pulling of the firing blind handle on cither pilot's ojoction soate 

b. Operation of a gated lover, ted with yellow and black stripes, 
on either side of the cockpit adjacent to cach pilot's scat. 

Cs Operation of an oxternal red painted handle on the port side of 
the front fuselage which is cable attached to tho port gated lover in 
the cockpit. 

Firing Blind Handle Operation 

27. Operation of oithor blind handles will oporato the eanopy control valve 
by aoans of cable attachnonts to tho blir! handles.  Tuorgoney storage cylinder 
air prossure is then admitted to tho canopy roleasc ran, vin a prossure rodueing 
valvo and canopy control valve, to oxtond tho ram to mochanically operate tho 
gated lovor mechanism to open the four release unit attachments to release the 
canopy and withdraw the sear from the canopy gun firing pin. Tho canopy gun 
is attached by its ram to tho canopy bulkhead by a pip pin, tho ball ond on tho 
gun body seated in a socket plate zounted on the cockpit coaming, The gun 
cartridge gas prossures oxtend tho ran to lift the canopy, and, aftor approx- 
imately 20° of upward movowont has boon completed, the roar canopy attachnents 
aro automatically rolossod. 

7 28. The canopy is thon rolcased conplote with seal and ejection gun, and is 
lifted over the fin and ruddor by tho slipstroan. 

Time Dolay Unit Operation Soat Zjection 

vac 29. This action by moans of a cablo and clip assosbly, withdraws tho safoty 
Pins from the tine delay units on tho ejection seats, onc of which has boon 
cooked by the initiel firing blind handlo operation, to onable the seat to bo 
ejected. Tho ronaining seat is thon ojoctod normally, when tho firing blind 
handlo is pulled. 

Gated Lev. _ Operation 

30. Operation of cither gated lover will only opon the four canopy release 
> unitsand withdraw the sear fron the canopy gun. The canopy is then ojectod 

“ as proviously mentioned. The ejection seat tinc delay pins arcromoved, but 
as thoy have not een cooked hy firing blind oporat.on the soats are not 
ejected. 

External Reloase Lever 

34+ Operation of this lover, because of its cable connection to the port gated 
lover assembly, will cause a similar scquence of events to take place as in 
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De-Teing Syston 

32, Tho de-icing syston is installed to provide for de-icing of the three sandich ply windows and the air bonber's window, fron a de-icing tank of 42 gallons capacity. The de-icing tank is prossurisea fron tho cabin pnou= matic normal storago cylinder, via tho 2000/,00 psi seossire reducing valve, the ground isolation cock, a prossure maintaining valvo sct to 150 pei then through @ prossure roducing valve whore the 400 psi is roducod to 15 ped ‘and thon into the do-ieing tank to pressuriso the do-icing fluid. 

Ground Isolation Cock 

35+ This cock is fitted on tho undersido of” the crows floor, port sido, and is normally locked in tho 'ON' position by a red cover. then the cover is Temovod the cock is turnod off to isolate the noraal storage cylinder from tho door and canopy soals and the de-icing tank. this operation is necessary when replonishing tho do-icing tank or refitting tho canopy. 

Pressure Maintaining Valve 

34 The gressure maintaining valvo rosorves air prossuro at 150 psi for tho door and canopy scals, in caso of loaknge or oxcossivo consumption in tho do= doing syston linos or tank. 

Gontrols: 

35, | hon a particular dc-icing operation is roquirod, oporation of the aystom switch will onergiso an clectro-hydraulic valve to allow fluid at 15 pei to pass to the vindows as scloctod. Pilots station de-icing is achivod by a sviteh situated on the 2nd pilots instrunont panol and has throo positions, io NORMAL-OFF-EMRGINCY. Operation of cithor 'Normal' or 'Tmorgonay' onor= gisos a solenoid opvrated valvo adjacent to the de-icing tank in tho roof of tho nose section boak. A ‘normal’ scloction provides a rate of flow from tho spray pipos at 44 pints por hour and an 'Tacrgoncy sclection incrcasos the flow to 73 pints an hour. Air-boubors station de-icing is by a similar throo position control switch situated on the air boabcrs oxygen intcrcomm, and switching pancl which is locatod at tho starboard sido of tho visual bomb- ing window. | This switch, by avans, of a soparato solonoid oporatod valve Provides a 'Nornal' rate of flow of 4 pints por hour, and an ‘Tnorgonoy' rate of 16 pints por hour. 

Bobs stom 

36, This syston is installod to provide prossuro air to tho Tes boabsight computor at 60 psi. 4 single cylinder is mounted undor tho socond pilots floor and is charged fron a ground charging point in the nosowheel bay on the nain cabin pnounntics charging pancl to 2000 psi. A non roturn valve pro- Vonts tho marriago of air betwoon the normal storago oylindor air anl Tab donbsight air. Fron tho cylinder, tho air is supplicd through a shut-off > valve to 2 2000/60 psi reducing valve, also to a 65/70 psi pressure rolicf valvo, an air dricr, and then the air inlet of tho boubsight computor. 

Controls 

37. Tho shut-off cock, mountod at tho roar of the pilots floor port side, whon oporatod allows air at 200epsi to pass to tho prossuro roducing valve.  Ad~ decent to it is a pressure gauge which providos a roading of pressure dulivery ‘at the bombsight computor. 
/¥2S and NBS Systons
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H2S and NBS Systens 
38. These systows are nrovidéd to nressurise certain coxponents in the li25 end "28 equiprent. wo seperate storege cylinders, under the ali nctel nose section are charged from the same point to the same prossure (1800psi), the pressure i1 each cylinder being registered on severate genes adjacext to the chareing - r~,valve on the port side of the nose section under » panel marked WHS SCAANNER AID NBS AIR CUARGING POINT. 
39. A pressure relief vnlve in the etorege cylinder charging line is set to relieve at 2000psi. 

Gontrola 
40. The operntion of the electronntic teps in each system cllow Pressure to pass to the systems required, by CN/OPT switches loc- ated on the btarboerd side of the crews instrument panel adjecent to Leahey showing absolute pressure supplied to the H2S end NBS equipment. 

41. The ancillinry mvcnaties are supplied with air fron the prengines up to 200psi for presourising the bomb bay docr seals, ‘the hydraulic reservoir and power pack, and the water elycol _ tank in the rear fuselage. Back exgine cleo maintnine =n ir supply to its ow nesociated group for tenk sressurisation. 
er 

42, Infletable seale are fitted at the forward end rear end of 
the bomb bay to assist in preventing heat losses, since they 
eater for variatione in the gaps between the door and surrouid- 
ing structure, causet by the (eflection of the structure in flight 
43. From the engine supply tho sir passes through a reducing Valve where the prescure is reduced to 10pei and then through a fore and aft junction to the front aad rear spars, through solenoid operated unimstic valves, to rapid exhaust valves, then 
to the senls. 

+ Initial control of the inflation of the seals is the rection £ the'bomb doors closed'nicro ewitches located on the port end etbd oor forward. Deflation of the seals is controlled by the 
action of selecting "OFEM on the bomb door control switches in 
the cabin. 

tng, Sanh Doors Closed 
T2245. Closing of the doors operates the nicroswitch to energice “the uninatic valve, the sole.0ids of which ere energised to allow air pressure xt l0pei to the rapid crhaust velves. tir pressure moves the pistons of the latter te close off the oxheust to -tnos- 

Phere, snd the 2ir is thue allowed io ness ixto -né infl-te the 
seals. 

Bomb Doors Open 
AS; Selecting "OPE" broale the ele 

matic valves and de-encreices the ids to cause the inlet sides of the valwes to clore and the exheuste to oven. oss of eir pressure to the inlet side of the rnnic exhaust v-lves | causes their pistons to open the exhoust porte, to silow sir 
"fron the senle to exhaust $9 atnosnhere through these vrlves. 

‘ical circuit to the 

/2eseryoir, 
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AND PO-ER PACK eISATI: 

47, Tho roscrvoir and powor pack are prossurizod with air from tho onginos 
to’ ensure that a positive hoad of prossure is maintained, at the suction 
outlet connection, to tho hydraulic pumps to provent caviftion. 

‘48, From tho samo ongino supply as for tho bonb bay sccls, the air pnssos 
through a scparate rolueing valve, whore the prossuro is reduced fron 200 
pat to 15 to 18 psi, and a non-roturn valve before branching to the reservoir 
and powor pack. 

49. Tho branch pipe to tho roscrvoir passes through a restrictor and a ‘non- 
rofurn valvo, the purjoso of the restrictor being to cause a back pressure 
to'be felt to tho powor ‘pack in ovont of a loss of fluid from the main hyd- 
reulic rescrvoir, Incorporated in tho rosorvoir #yston is a prossure rolicf 
valve set to rolicve oxdose prossuros at 22 - 27 fei. 

50; The branch pipe to the powor pack passcs through a non-return valve into 
thé power pack, and an invar’s vont valve in the circuit provants cavitation 
of tho resorvoir and povor pack during ground operations whan thore is no air 
supply from the onginos. 

eter, Tank Prossurisot: 

$15 Tho water/glyool tank is prossuriscd with air tappol from tho onginos by 
hoans of branch linc from the roducing valve to tho bomb door sonl syston at 
40 pei then through an NRV and into tho tank. 4 rolicf valvo on tho tank 
prevents prossures in oxcoss of 15 to 18 psi. ‘Tho prossure air onsurcs that 
evaporation of tho contents and pump cavitation is provonted at high altitudes. 

52. Tho complete ancilliary pnounatic syston oan be prossurisod for tost 
purposos, without tho uso of the ongincs, by moans of a cherging point in No 2 
ongine bay on tho inboard rib, forward. 
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