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. 1. The pneumatic services are divided into two groups, one being supplied with

#ir from stroage cylinders charged from a ground source, and the other with air
tapped from the engines.

2. Tw arei

a. Cabin Pneumatics. Are divided again into groups as follows:

(1) Mormal Cabin Pneumatics for entrance door closing, pressurizing

the entrance door and canopy seals, and pressurizing thd windsersen
de-icing system.

(2) Bmergency Cabin Pneumatics for opening the entrance door IN
FLIGHT, and initiating the canopy jettison systam.

& b. Two storage oglinders, mounted in tandem, below the crews floor on the
port side supply these systems, one for each system and the two are in no
way pneumatically interconnected, and thersfore one cannot be used to re-
plenish the other in flight.

3+ Two storage cylinders, mounted in the port side of the metal nose portien
supply separate systems. Ona the H2S system, supplies regulated air to the scanner
equipment in the nose section. The other, the NES system, supplies regulated air
to the associated NBS equipment in the nose wheel bay .

k+ One storage cylinder, mounted under the second pilot's floor, supplies air
to the TL bombsight system. The air terwinates into the bombsight couwputor to
supply and operute the serve mechaniems.

5. Two interconnscted storage eylinders mounted in the roof of the rear section

a4t the rear, supplics air to the Ruar Warning canister for pressurizing internal
~apls.

6. The engine air supplies are for pressurisation of the fuel tanks, bomb door

seals, hydraulic system reservoir and power pack, and the water glycol tank in the
rear fuselage.

\‘\ T Door tom

7. PFour controls are available to .pon and close tho door. One for external
operation of door opening and one for internal door opening. One for external ™ AC
d_pur closing and one for intarnal deor closing.

B. Wamning indicators at the rear of the internal opening handle consist of a
RED lamp marked 'DOOR NOT SAFE' and a GREEN lamp marked 'DDOR SAFE'. Also, a
magnetic indicator on the pilots centre instrument panel shows 'BLACK' when the
#=or is secure and locked. A similar indicator in the nosewheel bay, etarboard
. -de, shows 'WHIT.' .when the door is sscure and lockeds These are operated by
& micro switch connected to the door mechanism layshaft and a micro switch opera-
$ed by the door. With Vulcan Mod 969 embodied (Gold Film Heated Windsoreens. :
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at Pilots Station) ocperation of these.two micro switches when the entrance door
is closed and locked puts a low heat condition onto the windscreen circuit when
the 28V DC and 200V AC supplies are 'ON'.

9. The two storage cylinders are charged, through independent charging valves
~located in the nose wheel bay, port face of the rear pressure Wwlkhead. Adjacert
© the charging valves are the pressure gauges and pressure rclief valves, one

“—for each cylinder.

Door Cpening {Intemal )

10, When the internal lever in the gated quadrant (under crews' floor port side)

is pulled ths following sequence of operation occurs:

ay The firet 2‘5"'Ir of lever movement wovee a cem, on the door operating lay
shaft, 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 illuminatee the red 'DOOR NOT SAFE' ligMfon the quadrant.
The magnetic indicator on the pilots centre instrument pansl shows whita,
and the indicator in the nose wheel bay shows black.

b. The next inn of lever movement withdraws the door pins and, with the
aircraft 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 274° of lyer movement through the spring loaded gate, to the
EMERGENCY position, will depress ths plunger of the door opening sequence
vlave. Thie admits air from the emergency storage cylinder, through a
pressure reducing valve and through a by-pass wvalve or restrictor, to
the down side of the jacks, the displaced air in the up side of the jacks
being exhausted to cabin atmosphere via the docr cloeing sequence valves.

11. The by-pass valve is coupled mechanically by a stiff link, passing through
the redr pressure bulkhead, and connected to a bracket attached to the nose under
carriage cross shaft. The linkage being so urranged that when the nose wheel is
retracted the valve is opensd. The restricter is by passed and full operating
pressure is applied to the jacks. Thercfore the door should not be opened on
/{BRGENCY with the mircraft on jacks and ths undercarriage raised.

12. With the nosewheel lowered, the by pass valve is closed by the linkage and
alr passes thromgh the restrictor. This considerably reduces the speed of door
opening and prevents damage tc the door assembly and hingee, especially during
sTound testing.

13. The door ean also be cpened by & switch adjacent to the ABAUDON AIRCRAFT
warning sign on the navigator's instrument panel. When operated the switeh
camses a unimatic valve on the 'door open' system to open and pass sir to the
layshaft operating jack. The jack then extends to rotate the layshaft to cause
the actions previously described in paragraphsi@a andi@b to occur. On the
internal door opening louver reaching the spring leaded gate, the action of the
push pull rod causes the lever to bend at its spring leaded hinge. The tep
part rems’ :s against the gate, the bottom part, Weing connected to the push pull
~=0d, cdntinues its movement to operate thc door opening sequense valve to causc
Ae action previously described in paragraphs 4, TORRTHEE (DC ",

L]
Door External

14+ The eperation of this handle, just to the rcar of the door aperture flush
to the aircraft skinning, rotates the layshaft (the initial mevement of which de-
flatcs the drer scal), to withdraw the door pins to allow the doer te apen under
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= & own weight. The range of movemént of this handlc then ceascs, so0 that an
emergency door open scloction is not available.

Door Closi Internal

-
15. Internal door closing is achicved by weans of a handlo and cable attachment,

“~normally covered by a hinged acccss pancl in the crows floor beotween the centre
and starboard crow scats, which operates the door closing suquence valve to admit
8ir from the normal storage cylinder, through a pressure reducing valve and the
ground isolation cock, to the up side of the door Jacks, the displaced air in the
down side of the jacks boing cxhausted to eabin atnospharc via the door opening
scquence valve.

16. As the door nears the closod position the door pin catch platos strike the

door pins to push them back into thue door pin housings against the action of the

layshaft rcturn springs. This action has now roleased the door scal deflation

valve to isolate the seal air supply from the normal storage cylinder. Tho scal

:ﬁhtion valve is already in the oxhasuted condition as the door is away from
striker,

17. Further jack movement complotely closes the door to strike the seal inflation

lave and associatod micro switch, but as the layshaft is still in the unlockced
condition air cannot bo adeitted t3 the scal, and, thc layshaft oporated micro
switch is still broken to kocp the door quadrant RZD light illuminated. Tho piloks
and nosc whocl bay indicators also show the unlockod condition.

18. As soon as the catch plates door pin reccesscs aro in line the door pins can
onter the door to lock it. This action causcs the layshaft to rotate to strike
the scal deflation valve to admit air to the scal via the alroady open door seal
inflation valve. The layshaft micro switeh is nlso opurated and in sorics with
the alroady operated door miecro switeh illuminatos the GRTSN door safc indicator,
energises the pilot indicator to BLACH, and the noscwheol bay indicator to WHITE.

Clos Sxternal

19. This is achicved by mcans of a push button flush to the fusclage skin adjacent
#=~ the external door opening handle.

20. Prossing of this button operatos the door elosing scquence valve to admit air
to the door jacks and orm thc door closing function as proviously deseribed in
paragraphs &5-to 435 1§ 9.

¥*\ Canopy Soal Systes

21+ This seal, in conjunction with the door seal, prevent loss of intornal pros-
surc whon the air conditioning system is in use. Unlike the door seal which is
attachcd to the door aperture, the canopy scal is attached to the canopy, the con-
ncetion to the scal air supply being madc by a "tulip valve" assembly,

22, The cancpy seal is inflated from the normal storage cylinder through tho
canopy seal inflation valve which is normally held in the opun condition, by a
#~ring loaded plungor attachod to the canopy bulkhcad. The spring loading on

. -unger maintains a constant prossurc onto the seal inflation valve during flight
to offset any upward canopy movimont.

23« +hen the canopy is jottisoned, the plunger is no longer in contact with the
scal inflation valve and tho scal is deflated. The normal storage cylindor air
is not wasted to atmospherc as thoe inflation valve is closod to inlot supply
therofore air is maintained in the system to supply the windercen do=icing systom.
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2he A schrader type air valve in the supply linc to the seal, provides the
means for seal inflation by use of a hand pusp should the normal stora e
cylinder be ompty or removed.

25. A pon roturn valve in the supply line to the scal, maintains scal
pressure should the normal storoge cylinder b cmpty or removed.

Canopy Jottison Circuit

26, TImorgency storage cylindor air is used to initiate panopy c¢jooction and
throe meothods aroe providoed:

2. Pulling of the firing blind handle on cither pilot's cjoction soat.

be Operation of a gated lover, ted with yellow and black stripes,
on either side of tho cockpit adjacent to ocach pilot's seat.

€e Opcration of an external rod painted handle on the port side of
the front fuseclage which is eable attached to the port gatoed lever in
the cockpit.

Firing Blind Handle Opcration

27+ Operation of cithor blind handles will operate the canopy control wvalve
by mcans of cable attachmonts to thc blir1 handles. Tmorgeney storage eylinder
air prossure is then admitted to the canopy releasc ram, via a pressurc roducing
valve and canopy control wolve, to oxtond the ram to mochanically operate the
gated lover mechanism to opon the four release unit attachments to raleasc the
canopy and withdraw the sear from the canopy gun firing pin. The canopy gun

is attached by its ram to the eanopy bulkhead by a pip pin, the ball end on the
gun body scated in a sockot plate :ountod on the cockpit coaming. The gun
cartridge gas pressurcs extend the rom to 1lift the canopy, and, aftor approx-
imatcly 20° of upward movowcnt has boon completed, tho roar canopy attachments
arc automatically rulomasod.

28+ The canopy is thon rolcased complote with seal and cjootion gun, and is
lifted over tho fin and rudder by the slipstroanm,

Time De Unit Operation Scat Sjection

29« This action by mcans of a cable and ¢lip asscmbly, withiraws the safoty
pins from the time delay units on the cjootion seats, onc of which has been

cocked by the initial firing blind handlc opuration, to cnable tho seat to bo

ejecteds The romeining seat is then ojooted normally, when tho firing blind
handle is pulled.

Gated Love. . Operation

30. Operation of either gated lover will only opon the four canopy rclease

#. unityand withdraw the scar from the canopy gun. The canopy is then cjectoed

as proviously montioneds Tho ejoction seat time delay pins arcremoved, but
as thoy have not been cocked hy firing blind operat.on tho scats are not
ojocted.

Extornal Release Lever

31+ Oporation of this lover, because of its oablo conncotion to the port gated
lover asscmbly, will cause a similar scquence of cvents to take place as in

paragraph 8.0 0
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De=le sten

32. The de-icing systom is installed to provide for do-icing of the three
sandwich ply windows and the air bomber's window, frow a de-icing tank of

12 gallons capacity. The de-icing tank is pressurisod from the cabin pneu=
matic normal storage cylinder, via the 2000 400 psi pressure reducing wvalve,
the ground isolation cock, a pressure maintaining valve sct to 150 psi then
through a prossurc reducing valve where the 400 psi is rcduced to 15 pei
and then into the de-icing tank to pressuriso the do-icing fluid.

Ground Isclation Cock

33. This eock is fitted on tho underside of the erows floor, port side, and
is normally locked in tho 'ON' position by a rcd cover. ithen the cover is
removed the cock is turncd off to isolate the normal storage cylinder from
tho door and canopy scals and the de-icing tank. ‘his oporation is neccssary
whon replenishing tho de-ieing tank or refitting the canopy.

Pressurc hintaig_gg Valve

34 The jressure maintaining valve roserves air pressure at 150 psi for the
door and canopy scals, in casc of leakage or cxcossive consumption in the do-
ioing systom lines or tank,

Controls

35. Yhen a particular de-icing oporation is required, operation of the systom
switch will cnergise an cleetro-hydraulic valve to allow fluid at 15 pei to
pass to the windows as sclocteds Pilots station do-icing is achived by a
switch situatod on the 2nd pilots instrument pencl and has throo positions,

ic NORMAL-OFF-EMSRCNCY. Oparation of cither 'Normel' or 'Tmergency' cner-
gises a solenoid opurated valve adjacent to tho de~icing tank in tho roof of
tho nose scetion boak. A 'normal' scloction provides a rate of flow from
the apray pipos nt 44 pints per hour and an 'Tmorgeney' scleetion inercasas
the flow to 73 pints an hour. Air-boubcrs station de-icing is by a similar
throo position control switoh situated on the air bombcrs oxygon intercomm.
and switehing pancl which is loecatod at the starboard side of tho visual bomb-
ing window. This switch, by mcans, of n scparatc solcnoid operated valve
provides a 'Normal' ratc of flow of 4 pints pcr hour, and an 'Tmorgency' rate
of 16 pints per hour.

T.4 Bombs atcm

36. This systom is installed to providu pressurc air to tho T.4 bosbsight
computor at 60 psi. A single eylinder is mountod under the sceond pilots
floor and is chargod from a ground charging point in thu nosowhecl bay on the
main eabin prnoumaties charging pancl to 2000 psi. A non roturn valve pro-
vants tho marriage of air between the normal storagoe eylindor air amd T.4
bombsight air. PFroa the cylinder, the air is supplied through a shut-off

#\ valve to a 2000/60 psi roducing valve, also to a 65/70 psi pressurc roliecf

valve, an air drier, and then the air inlct of the bosbsight computor.

-

Controls

37« The shut-off cock, mounted at the rear of the pilots floor port side, whon
oparated allows air at 2008psi to pass to the prossurce rodueing valve. Ad-
Jacent to it is a pressurc gauge which provides a roading of prossure duelivery

at the bombsight computor.
/HZS and NBS Systama
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38. These syotous ore rrovidéd to nressurise certein components
in the {25 end "BS equimrent. Two seperate storege cylinders,
under the all metel nose section are charged Trom the same point
to the same pressure (1800psi), the pressure i esch eylinder
being registered on severate genges adjecent Lo the charging
valve on the port =side of the nose section under = nonel marked

128 SCALNNER AND ¥BS AIR CIARGING POINT.

39. A pressure rolief wvnlve in the etorege cylinder chearging line
is set to relieve ot 2000pei.

Lontrols

40. The operntion of the electronatic teps i e=ch system ~llow
pressure to pass to the systens reauired, by CN/OFT switches loo-
ated on the starboerd side of the crews instrument panel odjecent
to geuges showing absolute nressure gupplied to the H2S =nd NBS
equipment.

Ancilliary Prnuematic Su-pliee.

4l. The ancilliary pnucnatics are supplied with air fron the
,~engines up to 200psi for presourising the bonb bny docr seals,
the hydraulic reservoir snd nower pack, and the water zlycol
tank in the rear fuselage. Fach ensine =leo mai-tring =n -ir
supply to its own nesociated group Tor tent Tressurisation.

B rb Bey Door Serls Systen

42. Infleteble seale are fitted at the Zorward snd rear end of
the bomb bay to mssist in preventing heat losses, cince they
cater for variatione it the gops between the door and surround-
ing structure, caused by the (eflection of the structure in flight

43. TFron the engine supnly tho rir passes through a redueing
valve where the pressure is reduced to 10pei and then through a
fore and aft junetion to the front mad rear spurs, through
sclenoid operated uwnimatic valves, 4o ropid exhaust valves, then
to the senls.

E 44, Initial control of the inflation of the senle is the setion
: > 4

the '"boub doors closed'nicro switches locsted on the port ~nd
etbd voor forward. Deflation of the menls is controlled by the
action ol selecting "OFEN" on the bomb door control switches in
the cabin.

Bonb Doors Closed
‘&_._......_. e S

» -45. Closing of the doors operates the nicroswitch to energice

\  the uninatic walve, the solenoids of which ere enerzised to allow

air pressure at 10nei to the rapid crhaust velves. Adr pressure
moves the pistons of the latter te close off the axheust to ~tros-
phere, ~nd the z2ir is thues allowod %o nrss ito 'nd infl-te the
seela,

Bomd Doors Open

#4. Selecting "OPEN" breske the electricnl circuit to the
dmatic valven and de-encrgices the coleroids to cause the inlet

sides of the volwes to eclore and the exhcusts to oven. Ioss of

air pressure to the inlet side of the rnpi’ erhoust v lves

causes their pistons to open the exhoust ports, to nllow =2ir

from the senls to exhaust %~ atriosphere through these vrlves.

/Resexvoir g1 Tower..

2ESITICTED

-

e



|
1.-!"

ISSUED BY BCVSS B 7

AND PO-ER PACK PRZ ISATI

47y Tho roscrvoir and powor pack arc pressurized with air from the ungines
to'onsurc that a positive head of prossurc is maintained, at the suction
outlet connceticn, to the hydraulie pumps to provent unv‘,::iﬁn.

48, From thu samc cngine supply as for tho bomb bay scels, the air pesscs
through a scperate rodueing valve, whore the prossurc is roduced from 200

pst to 15 to 18 psi, and a non-roturn valve bofore branching to the reserveir
and powor pack.

49« The branch pipe to tho ruscrvoir passcs through a restrictor and o’non-

urn valve, the purposc of tho rostrictor buing to eausc a back prossuro
to'be felt to the power ‘pack in ovont of a loss of fluid from thoe main hyd-
reulie rescrvoir. Incorporated in the roscrvoir dystom is a pressurc rclicf
valve ‘sot to rclicve oxdoss prossurocs ot 22 - 27 pei.

50, The branch pipc to the powor pack passcs through a non-roturn valve into
thé power pack, and an inuarcs vont walve in tho oircuit provénts cavitation
of tho resorvoir and power pack during ground opurctions whon thorc is no air
supply from the cngincs.

Water Tank Pressurisation

51, The water/glycol tank is pressurised with air tappod from the ongines by
noans of a branch linc from the roducing valve to the bomb door scal systom at
10 psi thon through an NRV and into the tank. A relicf valve on the tank
provents preasures in cxcoss of 15 to 18 psi.  The pressure air onsurcs that

ovaporation of the eontonts and pump cavitation is provonted at high altitudos.

52, The complete ancilliary pnoumatic systom can be progsuriscd for tost
purposcs, without thc usc of tho cngincs, by wcans of o chorging point in No 2
ongine bay on tho inboard rib, forward.

l“.
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IMPORTANT
WHEN THE EYEBOLY 18 SCREWDD
INTO THE CANOPY IT MUST B
TIGHTENED UNTIL THE COLLAK
HARD AGRIMNET THE CAMIEY Luil,

NOTE

REFERENCE SHOULD ALSO BE MADE TO
THE ILLUSTRATION OF CANOPY JETTISON
MECHANISM IN SECT 3, CHAR N

Fig.18. Canopy removal.
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