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Newspapers and periodicals are forbidden in Lecture Rooms.

Table tops are not to be used as drawing boards: a supply
of paper is always available on request.

The School does appreciate your efforts in mainteining a
tidy Lecture Room.

The benefit that you derive from this Course depends upon
your punctuality in attending Lectures.

When visiting the Works, always keep with your Instructor.

The Works are Out of Bounds to all personnel unless accompanied.
The afternoon of the last day is devoted to Examinations.

The School closes on the last Friday at 1615 hrse

The School is open to receive suggestions and answer queries.
The Student with a personal problem cannot concentrate, which
does meke study difficult.

The Chief Instructor is always available as a confidante and
adviser,
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The empenage consists of a composite fin, variable tail plane,
over-balanced elevators and rudder,

Armaments consist of a detachable gun pack mounted in the bomb
ey containing four 20 mm. cannons.

Rocket attachments are provided, one under each main plane,

The cabin is air conditioned and pressurised for high altitude
flying.

The undercarriage, bomb doors, flaps and =ir-brakes are high
pressure hydraulically operated.

The main planes are of metal construction, the mone-spar occupying
LO% of the chord. Ailerons are pressure balanced. The flaps are of
the split trailing edge type.

Ilying controls operate on the torque-tube - blow-back rod
principle.
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JLD Bresl DOOR.

This door is forward of the main entrance door, and operated by an
emergency lever mounted inside the cabin, above and to the right of
the main entrance door,

This door is to deflect the air stream from the Navigator, enabling
him to leave the aircraft during flight,

When closed the door follows the fuselage contour, and when opened
reveals two jacks and a hydraulic reservoir,

Function,

When the emergency lever is operated, the first movement rotates
the main door hinge »in assembly releasing the door, and withdraws
the shoot bolts at the wind break door.

The final movement of the lever releases air from the storage bottle
to the piston crown side of the wind break door jacks which opens the
door anproximately two inches; the air flow then takes over and opens
the door to its fullest extent.

To dampen the sudden opening of the door, the hydraulic fluid on
the piston rod side of the jack is returned to the internal reservoir,
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FUILL_SYSTEM.
Three fuel tanks are carried in the fuselage above the bomb bay,

The front znd centre tanks are intermally braced, self-sealing and

flexible, whilst the rear tank is a crash~proof collapsible fuel bag.

A1l three tanks are located within the tank compartment by their
filler necks at the upper, and fuel pumps at their lower surfaces,
which are secured to the fuselage skin and floor of the tank bay
respectively,

No. 3 tank, which is the rear one, is supported in the fuselage
by wire rumers on the fuselage inner skin and studs on the upper
surface of the tank, through which nylon cords are threaded, the cords
being pulled tight and secured by cleats in the bomb bay. Similar
studs on the base of the tank pass through holes in the floor of the
compertment, these being secured by spreader plates and split rings
front and rear, and by spreader plates and spliit pins in the
intermedi=ztc positions,.

The tenks are separated by a remcvable diaphragm fitted to the
interior of the fuselage between tanks Nos, 1 and 2 and by the main
piane centre section from between tanks Nos, 2 and 3. The front of
the compartment is closed by the vertical bulkhead of the front
transport joint, and the resr by a removable bulkhead.

Lo



Wing Tip Tanks,

Two wing tip tanks may be carried, one on the under surface of
each main plane at the extreme wing tip. The tanks are rigid and
of streamline form., 3Zach is secured to the main plane structure
by three bolts containing explosive detonators.  The bolts screw
into the attachment blocks on the upper surface of the tank and pass
through bolt housings at thc wing tipns to which they are secured by
nuts,

4 pnavigation light is fitted at the extreme centre front of each
tank, the electric wiring from t.e light being comnected to tivo
bolts mounted in an insulating block on the upper surface of the
tank, which mekes contact with the two contact studs on the lower
surface of the wing tip when assembled. The tanks are jettisoned
by firing the detonators within the attachment bolts which severs
them and permits the tanks to drop frec,

Main Fuel Systcn.

Two submerged fuel booster pumps, Pulsometer 1003 Mk.3, are fitted
into the base of each tank, the Port pumps are connected by fuel
pipes to a collector box fecding the Port Engine., The Starboard
punps are similarly connected to a collector box feeding the Starboard
Engine. Non-return valves at each inlet to the collector boxes
prevent fuel flowing back from the boxes to the tanks not in use,

B



A low pressure clectrically actuated fuel cock, located near each
pump ; - is provided to control the fuel supply from the tank.

e installation of separate switches fof the individual pumps and
» assoclated cocks permit free selection cf the source of fuel.

Tileciro-static fuel contents gauges are incorporated in all tanks.

The +anks are vented to atmosphere through z commen pipe finall
. 2 Pip Vi

extending from the rear of No. 3 tank and exhausting through an

aerofoil section teil pipe on the underside of the fuselage adjacent
to the tail bumpers

Wing Tip Tanks Fuel Systen.
S o B e e e

The fuel pipe inside each wing tip tank passes through the top of
the tank and is joined +to the pipe in the wing by 2 metal slip—release
pipe and hose connexion.

The pipe continues through o non-return velve in the main plane
structure to the fuselage where a further non-return valve is fitted
to prevent tanks feeding each other. It then joins & common pipe,
together with the opposite wing tip tank fucl pipe, comnecting tc a
float valve at the rear of No. 3 tank through & filter.
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Integral Main Plane Fuel Tanks.

The integral fuel tanks are located between rib No. 2 and rib
No. 5 in each outer main plane section. They are held in position
by z series of counter-sunk headed set .screws around the edge of the
tenks, and three shear losd spigots at the rear. The recess spigots
are bolted to the main spar, while the projection spigots are fitted
to the rear wall of the fuel tenks,

These fuel tenks form the wing contour from the leading edge to
the front of the main spar.

Internally there ere two tank sections separated by a spill baffle,
each +ank section feeding into a collector box formed within the
inner section; din this collector box are two non-return valves 1o
prevent fuel feeding back to an empty tank section.

Installed in the collector box is a PUL 907 MK. 2 Fuel Pump, which
delivers fuel to a "TEE" piece in which are fitted two electrically
actuated fuel cocks, controlling the fuel either direct te the engine,
or to a float valve at the rear of No. 5 tanke

The switches for =1l fuel cocks are mounted on the "MID" removable
panel, situated on the starboard sids of the cockpite. The switches
for the fuel pumps, together with the fuel contents gauges, are
mounted on the "FUEL CONTROL PANEL" situated on the starboard side of
the Pilot.
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Fitted in the lowest part of the tank sre four water drain valves,
with the addition of a further one in the collector box. These
valves are spring loaded in the closed position., The position of
these valves is denoted by 2 small hole in the bottom of the tank
section of the main plane, and must not be confused with the two
filler orifice drain pipes which terminate in the lower skin. To
release the. trapped water it is nocessary to push 2 piece of stiff
wire upwards through the hole lifting the valve off its seat,
therefore releasing fuel and water. Imnediately the wire is withdrown
the velve will close. Access to these valves is through the
inspection manholes in the rear face of the tank section, visible
when the tank is removed.

Wing Tip Tenk Air System.

Air pressure for transferring fuel from the wing tip tanks to No. 3
tank is ducted from Noe 12 stage of each engine compressor. An air
pipe from each engine passes to the rear, zlongside the jet pipe,
through a purolater filter and 2 restrictor to & non-return valve aft
of the main spar, and then through the pmain plane structure to a
pressure relief valve located in +the bomb bay benecath No. 5 toank.

From the valve an air pipe is taken through the main plane structure
to the wing tip where it is connected to the tank eir pipe by a metal
slip-release pipe and hose connexion. There is no separate contrel for
the air cystem; fuel is transferred whenever the engines are running
and the fuel level in No. 3 tenk is low enough to allow the float valve
to open. If wing tip tenks are not fitted, the ends of the air fuel
lines must be securely plugged.

8



DETAIL OF MK .| L MK.2

FLANGE ASSEMBLY USING

THIN FLANGED HALF SHELLS
(sPE MOD 494 )

WU

G

ST

M

A / ”

o
FOR DETAILS OF
lNLﬂ/le‘ VAWVE

ASSEMALY  SEE
SEPARATE | LLUSTRATION

7

FOR DETAILS OF
AIRINLET ASSEMBLY

SEE SEPARATE @
ILLUSTRATION Q

bradley

GENERAL ARRANGEMENT — TYPE PRC.40 SERIES RECUPERATORS



(Protected Type).

These fuel recuperators have been designed to deal with zero and
negative 'G! conditions and Inverted Flight. The complete unit is
installed in the fuel supply line, and teed into the delivery pipe
between the fuel booster pump of the integrel wing tanks and the
engines.

The units are mounted in a horizontal position between the outboard
engine ribs Nos, 4 2nd 2A Port and Starboard and comprise an outer
metel cylinder, having within a flexible wag which is clamped securely
in position between the two bolted flanged portions of the fuel
recuperator casing. Between this and the outer shell is a jacket of
compressed air, and should any dsmage be sustained in operation, thereby
causing loss of air pressure due to the perforation of the outer shell,
e spring loaded valve automatically prevents the fiow of fuel through
the inlet.

Function.

BEach recuperator is Teed into the delivery line from the booster pump,
the fuel under a pressure of 15.75 p.S.i.g. moves the flexible bag to
its fullest extent and therefore charges the bag with 4 gallons,

Kerosene 32 1bs., Avtag 341.2 lbs. of fuel which is sufficient for the
maximum duration of Inverted Flight.

9
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Air at a constant pressure of 5 p.z.i.ge. is fed up to the end of the
recuperator from the Stage No, 12 of the engine compressors through a
N.R.V. and Hymatic reducing vaelve to the end of the recuperator opposite
the fuel inlet and outlet, the booster puup pressure being higher than
5 pesei.g. maintains the recuperator fully charged during flight.

on inversion of the aircraft or during negative 'G'! conditions, the
booster pump will fail to deliver fuel and the 5 p.s.i.g. air pressure
on the recuperator will dischsrge or partially discharge the bag of fuel
to the engine, a non-return valve situated in the fuel line between the
recuperator and the booster puup clesing off and preventing fuel being
pushed back through the booster pump.

Air Pressure Relief Valve,

To maintain a constant air pressure of 5 pe.s.i.g. around the
recuperator bag a pressure relief valv: is mounted on the outer casing
opposite the fuel inlet = outlet connexions; +this valve is regulated
to blow off at 6L - 6k pes.i.g. and is adjusteble by altermative valve
eompression springs, this discharged air is piped to enter the fuel
tank venting at the rear of No, 3 fuel tank diaphragm.

10,
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Operation of the Fuel Shut-Off Valve.

Mounted on the outer caesing opposite the Air Pressure Relief Valve
is the fuel inlet-outlet connexion and the fuel shut-off valve.

The shut-off valve comprises a disphragm operated valve having
recuperator air pressure on one side of the diaphragm (5 p.s.i.g.)
and = spring pressurc on the opposite side. Immediately the
engines are started a reduced air pressure is delivered to the
recuperator end thence to the diaphragm, which in turn overcomes
the spring pressure opening the shut-off valve allowing fuel ‘o
enter the recuperator.

In the event of the outer casing becoming perforated, all air
pressurc will be lost, and, as the diaphragm requires air pressure
to operate the shut-off velve, this valve will close under the
action of the spring, and prevent the discharge of fuel through the
perforated casing and bage.

Aeration of Fuel,

To prevent the aeration of fuel e non-return valve end metering
orifice is mounted on the outer casing, allowing-three changes of
fuel per hour to be undertaken, the discharged-fuel is piped.into. - -
the rear of Noe 3 fuel tank,.

b e



AUXTILIARY FUEL TANK.

Provision is made for installing & 300 gallon fuel tank in the
rear of the bomb bay. The tank is attached to the rear secondary
bomb beam at two positions by strap and turnbuckle assemblies.

IMPORTANT.

The Avro triple carrier locating pegs must be removed from the
rear secondary bomb beam and stowed before the tank is installed.

Fitted in the base of the tank are two fuel pumps TYPE PUL 1003

from which fuel pipes lead through non-return valves to electrically

actuated cocks installed in the bomb baye

The pumps and their associated cocks are controlled by two
switches located in the starbosrd control panel at the Pilot's
station.

A fuel pipe from each cock joins the wing tip tank fuel transfer
pipe aft of No. 3 tank. The tank is vented to atmosphere by a vent
pipe connected to the existing fuel tenk venting system. 4 calcium
chromete inhibitor cartridge is housed in a container in the base
of the tank.

12.



FUEL AND TFLOW PRESSUREL TESTS.

The following equipment is required for the fuel flow pressure
tests:

1. Fuel Bowser,
2, A 50 gallon measuring cylinder,

3. & 43" Adrcrafiing Cock comnected to the outlet from the
fuel delivery pipe and to a length of 14"  piping into
the measuring cylinder.

ke An accumulator supply giving 24 volts at the pumps.
5. Voltmeter and Ammeter.
6. Pressure gauge reading up to 30 pes.i.

7+ Stop watche.

Fuel Quantities.

The free flow and prissure tests ers to be made with the following
quantities of fuel in the tanks at the comnencement of the tests:

No, 4 Tank, 160 gals. = 1280 lbs,
Noc. 2 Tank, 130 gals. = 1040 1bs.
No. 3 Tank. 162 gals, = 1296 1bs.

13.
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', the pump delivery

it
7« Tne voltage

With the cock to the measuring cylinder shut of
pressure is to be measured for each pusp seperatel;
acress each pump must be 2L volts

this time the deldivery

After 5 minutes rum the delivery prsssure should be measured by
a pressure gauge at a convenlent position adjacent to the end of the
flexible fuel delivery pipe and thp curmcnt consumption of each pump
noted. The delivery pressure should be 170 pPes.iege and the current
consumption 411.C amps.

NOTE: It is advissble &t the commencement of each test
to open the cock to the measuring cylinder for a
few seconds to clezr away sccumulated air.

e

Free Tlow - Teste

The delivery from each tank (port and starboar rd) is to be grawity
tested into the measuring cylinder with the outlet end of the flexible
pipe supported at approximately the same height at the delivery

A5

connexion to the engine.

Make 3 tekvo, allowing 24 lbs. of fuel to flow into the measuring
cylinder at each test,

1l



These tests must be carefully timed.

TEE AVERAGE TIME FOR 24 LBS, OF FURL
10 _FLOW MUST NOT EXCEED 27 SHOONIS.

NOTE: Before the first timed flow is taken
from each pump position, it is advisable
to switch on the booster pump for a few
seconds to clear away any accumulated
air in the system.

Delivery Rate from the Pumps.

The procedure is the same as for the Free Flow Tests except that
each pump is tested in turn by timing the flow of 24 Ibs. three
times.

The voltage at the pumps. must be checked and should read 2k volts.. . .. -

The time taken to pass 24 lbs. of fuel.must not -exceed 8% secondse - e

15,
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(a)
(v)

(c)

(a)

TESTING INTEGRAL WING TANKS,

Trim contents gauge of integral tanks to zero.

Pill each compartment separately and check that there is
no leakage between the full compartment and the empty one.

(See Note {2)s

F111 +he tanks and record the amount of fuel to fill the
tank and the amount registered on the contents gauge.

With integral tanks full, drain off fuel into neasure
drum under gravity. The time taken to deliver 24 1bs.
of fuel must not exceed 27 seconds. Take an average
of three readings.

Drain off fuel in increments of 40O 1bs. and calibrate
the contents gauge. Record the quantity of fuel.

Unusable fuel is about 32 lbs,.

1654
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2. Tuel Quantitice.

made with the following

guantitiecs of fuel in the tanks before commencement of the tests.
m

{(a) Integral Tunks. 800
Integral Tonks. L8C

{: ')

1 booster pump

o be 24 at

C ) For cach integral tank ope
4
cabin tO i .“mg T“f’aIlS.L er TOo

LOO lbs. in 165 to 180

o
are lelverﬂu in not more
g e of 3 rea

1lbs. {(Inbozrd conbirtmenf)

30 1bs, (Outboard coqparumbnt,.

in turn

dings.

the pumps.
rate the 1“V--paw cwi+ch in the
the flow

seconds.

Teke an average of 3 readings.

5. Pressure Tests. (Mo Flow

' Close the aircrafting cock;

for 5 mins.

To check pump pressure at
that all
and depress push button test switch t
at 10,25 amps. '

run esch booster punp separately

‘the engine inlet using gauge - see
pump switches are "OFF" - plug ammeter in F.C.F. test socket

o obtain a reading of 45.75 Des.il.gs

17.



WING IIP TANK FUEL FLOW_ TESTS.

TPest Dguipment.

The following equipment is required for testing the fuel flow from
the wing tip tanks to No., 5 Tank:
(1) An air supply of 75 p.s.i.g.
(2) A pressure gauge reading up to 100 p.s.i.g.
fitted to a suitsble adaptor to connect it
to the air supply pipe.

(3) & stop wabeh,

) 5
Refore the ‘@ommencement of the wing tip
tank flow tests the fuselage should be
supported with 2 testle at Frame 42,

V=

Le

D
co

|
i

Flow Tests = With Ground Air Supply,

TV econnect the air supply from eash engine compressor casing and
connect a ground air supply Ho each &ir pipe.

Lpply an air pressure of 75 p.s.i.z. to the port and starboard
air pipe.

18,



(1) The time taken for 800 lbs. (measured on the No,3,
" tank fuel gouge) to transfer into No.3. tank,

THIS LUSE +0T FEXCEED 7 nIiUTES,

(

) That the flow from the wing tip tanks is cven,
This should be chscked by means of a dip-stick,

N2

Disconnect the ground air su;
air pressure of 75 D.S.i¢Ea
minutes, and check by means

tank is even.

‘rom the starbeurd pipe, apply an
rt air pipes for a period of three
~stick that the flow from each wing

Recormect the ground air supply to the storboard engine and disconnect
the ground air supply to the port engine. Apply an air pressure of 75
PeSeles Lo the starbosrd air pipe for a period of three minutes znd check
by means of a dip-stick that the flow from cach wing tip tank is even,

Fill No,3. tarnk with fuel and with 800 1bs, in each wing tip tank
apply an air pressure of 75 pe.Sei.g. to the air pipes and check that the
§ e

i
float velve prevents any furthor dezion of fuel from the wing tip
tanks,

19



he gzouni zir suprly to the starboard engine and reconnect
pipe to cach engine COmMPreSsOr Casing. Drain No.3. Tank
ns LOO 1bs,

Disconnect *l
the air suvt"J
until it contai

Flow Tests = With Engines Rurning,

Run both engines at 5,500 r.p,m. and check the following:

(1)

. time taken for 400 1lbs, (micasured on No,3. tank fuel

Li
If\

auze) to trensfer into the No.3. Tank, 3 - 5 mimutes,

@

CQ 3

(2) That the flow from each wing tip tenk is even., This should
be oneokbaAby means of a dip-stick,

20,



Recuperator Tests,

Te

(a)

(b)

Disconnect the air pressure line at Stage No. 12 of the
engines, and attach an air bottle to give 80 p.s.i.g.

Blank off the air line feeding the wing tanks blow-off
valve, immediately aft of the recuperator air tapping.

Close the fuel cock, 'Transfer to Rear Tank'.

Disconnect the fuel line at the engine and place a
measuring drum underneath, connecting the fuel line
to the cock on the measuring device turned to the

"OF¥" position,

Switch on the integral tank booster pump; this
will then charge the recuperator,

To check that the fuel bleed from the recuperator is
functioning correctly, place the ear against the end
of the bleed pipe where it entérs:No.,3.fuellitank,

To check the recuperator discharge, switch off the
integral tank booster pump, open the cock at the
measuring device and check that there is a discharge
of 28 - 32 1bs, of fuel in 10 - 12 seconds, with a
full bore flow.

24 »



Engine Ground Run.

#ith No, 3. tank in operation, and the recuperator fully charged,
switch off the fuel cock only, and check that the engine maintains a
constant speed of 7750 r.p.m., over a mininium period of 410 seconds,

Auxiliary Fuel Tank Delivery Test.

dach pump separately -

192 1bs. in not more than One minute.
Both punps operating -

480 1bs. in not more than Two minutes.,

NOTES.

22,
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BERAILIC  STSTR.

The hydraulic system vomprises a miscellany of components built up
to form an efficient service.

Two Lockheed Mk. 7 hy ic pumps are meunted - one on each engine
driven gear box - to re ve hydraulic fluid through a Vokes filter
iped from the reservoir mounted in the equipment compertment witl
access te the filling orifice on the port side of the fuselage slightly
aft of the cabin diagenal pressure bulkhead,

From the engine driven pumps, the fluid passes through two non-return
valves to form a common pressure line entering a Lockheed cut-ocut valve,
situated between ribs Nos. 2 and 3 in the leeding edge of the starboard
main plane,

Leaving the cut-out valve at a controlled pressure of 2700 - 2750
DPessieg. a Lockhoed accumulator is TEED into this pressure line, mounted
at an angle in the root end of the starboard main planec leading edge,
inflated to 1400 p.s.i (with no hydraulic pressure in the system) the
fluid continuing forward through a non-return valve to enter the main
distribution system.




mounted o the stario

This iz srd side of the Pilot, at seat 1evel;
of Tur menufacture, it draws flvid from the re a
filter mounted on the first vertical bulkhead, with access in the
battery compartment.

Leaving the hand pump, the fluid passes under pressure through a
non-return valve to enter the main distribution system.

NCTES,

2
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LOGKHRID GUT-OUT.

The function of this valve is to control the charging of the
accumilator by the two engine driven hydraulic pumps, thereby
enabling the pumps to circulate fluid round an idling circuit
once the accumulator is fully charged.

The manner in which this is achieved is diagrammatically
portrayed on the opposite page.

The unit consists of a body (4) in which a valve seat (5) is
retained by an adeptor (1) containing a sleeve (2). Leakage is
prevented by a sesl (3) fitted in a groove in the adaptor. A
slidable valve (21), carrying e seal (22) and loaded by a spring
(23), is amsembled in the slesve.

The spring housing is screwed into the other end of the body
and contains two springs (11 ) 12), the load of which is transmitted
to a valve stem (8) by a plunger Z9). The latter part passes through
a seal (49) which is assecmbled between two washers (18, 20), these
parts being housed within a recess at the inner end of the spring
housing,.

The valve stem enters the plunger and is formed with a flange
and a conical face, the flange engages the seat (5) while the
conical portion seats on the velve ?21). 4 flutter plate (6)
is carried on the valve stenm and loaded by spring (7).



Whoel Brake Cirouit.

From the main distribution system fluid passes through 2 GROUND
to FLICHT manually opsrated control valve mounted on the 0
side in the bomb bay, to a Dunlop Reducing Valve mounted 'beneath
the Pilot!s platform, reducing the precsure from 2700 p.s.i.g. to
1500 peseiege, continuing to enter a Dunlop MK.IIT Brake Control
Init mounted adjacent to the Reducing Valve

8

Tapped into the pressure lines on leaving the main distribution
system is a non-return valve and a Lockheed accumulator inflated
to 1400 v.s.l g, Both these are mounted on the same bulkhead as

A further tapping is introduced to accommodate a Geuge Relay,
with the gauge mounted on the forward panel in the starboard side
of the cockpit to indicate the available brake pressurc.

Toe braking is employed, and the Toot motors arc mounted on
the rudder bar with flexible lines to the Brake Control Unit whilset
the parking brake lever is mounted on the cdge of the Pilot's
console, forwerd of the throttle box. Lcaving the Brake Control
Unit with two separate lines, fluid passes to the port and starboard
wheel brakes.

Dunicp Plate type hydraulic brakes ere fitted, each Unit having
four cylinders; each cylinder is provided with a bleeding point,.

26,
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CHLIDIR.

Introduction,

Operation of the Unit provides the fluld pressure necessary to

operate the brake control valve and allow the aircraft main hydraulic

systen pressure to pass to the brake unit, A master cylinder is

mechanically linked to each rudder control foot pedel and the pressure

produced is fully progressive with the load applied.
Irinodple lofiOperation,;

When the master cylinder is fully extended the action of the
supporting spring holds the base of the reservoir against the
underside of the adjustment sleeve. In this condition a pre-set
clearence exists between the valve seal and the lower face of the
reservoir base, thus, any fluid loss sustained during operation
of the unit, is immediately replenished from the volume of fluid °
in the reserveir,

When a load is applied to the foot pedal tne reservoir and
cylinder unit compresses the main gpr and telescopes on to the
piston, Immediately this movement is in excess of the pre-set
clearance dimension the valvs closes under the influence of its
spring.
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DUNLOE__MK. ITT. PRESSURE~REDUCING VALVE.

Introduction,

The function of the MK.III Pressure Reducing Valve is to deliver
hydraulic fluid at a pre-set pressure to a hydraulic control system.

Principle of Operation. (8ee functional diagram).

The function of the Unit is to maintain a fixed pressure at the
delivery s’de irrespective of the main system pressure present at
the inlet comnexion. This delivery pressure can be adjusted by
means of the adjusting screw.

Diagram "A! shows the relative position of the internal components
of the valve as they would be in a pressurised system, with main system
pressure applied at the inlet barrel, and with the required delivery
pressure present in a closed delivery circuit, This condition is
maintained by the upward thrust of valve spring loading, plus delivery
‘back pressure, balancing the downward thrust of the pressure setting
spring applied through the lever and plunger.

Pressure drop on the delivery side due to the operation of a service
destroys this balance; the pressure setting spring tilts the lever,
thrusting the plunger, valve cap, exhaust valve seat and cradle downwards



against the valve spring. BSupply fluid pressure is transmitted past the
ball valve to supplement the drop in delivery pressure.

This condition is shown in diagrem !'B!, As pressure on the delivery
side rises, the back pressure applied over the exhaust valve area again
supplements the thrust of the valve spring to overcome the setting
spring, and the cradle moves upwards tc re-seat the ball valve. At
this position, further increase of pressure on the delivery side is
prevented, and the Unit is again balanced.

In practice, the movements and time factors are very small. Any
slight drop in delivery pressure results in immediate compensation by
the opening of the wvelve which immediately tends to close again.
Thus the valve maintains a steady pressure at the delivery side.

Should pressure in the delivery circult rise above the pre-set
figure (as for example pressure rise due to thermal expansion while
the system is at rest) the excess back pressure will 1ift the exhaust
valve as shown in diagram 'C!' permitting the excess to be dissipated
into the return line.

30,



Dunlcop Maxaret Automatic Brake Control Unit.

m

the Maxaret Unit is designed to permit maximum brake spplication to
cither wheel without fear of wheel locking, either in straight or bounce
landirg. One Unit is fitted to each brake torque plate driven by the
main wheel dished rim, and shimmed under the mounting bracket to maintain
a flat of 4" on the Maxaret drive wheel.

These Units are handed =
L.A.M. for the port wheel.

R.C.M. for the starboard wieel.

L.A.M. Left hand -~ Anti-clockwise - mineral oil,
R.C.M. Right hand - Clockwise - miner:sl oil.

Cn the opposite face to the Maxare’s drive wheel will be noted the
exhaust valve seat. Below and a little to the right is
rod, to indicate that the internsl mechanism of the uni:
adjusted. When the main landing wheel is stationary ths rod should
be flush with the casing, vwhen the brakes are either ¥)X" cr "OFE",

To check the action of the indicator rod it would be necessary to .
spin the wheel rapidly and apply the brake. when ths follow up acticn
of the Maxaret intermal flywheel would momenterily allcw the od to
protrude 0.060",
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Undercarriage Circuit.

The control valve is fitted on the port side of the bomb bay forward,
and operated by an electrical actuator with press button switching ¢
mounted on the Pilot!s console. The valve has four hydraulic connexions.,

Dowty jacks are employed throughout in this circuit. Pressure is fed
from the contrel valve to either side of the pistons, depending upon the
direction of the undercarriage, while to accelerate the lowering of the
undercarriage, Dowty transfer valves are incorporated, which transfer
fluid from the ram side to the piston crown side of the jackse

These transfer valves are fitted on the forward face of the main spar,
one in each wheel well, and consist internally of o sliding piston having
a conical valve formed at one end, whilec within the piston at the opposite
end another solid conical valve is fitted spring loaded in the closed
position,

For the retraction of the msin undercarriage, fluid is fed into the
transfer valves, forcing the solid conical valve off its seat and
passing through the hollow piston direct to the ram side of the main
Jjacks; pressure on top of the piston valve keeps the hollow conical
valve in the closed positione.

33



Fluid expansion is controlled by a thermal relief valve fitted
within the transfer valve.

For the extension of the undercarriage, fluid is fed direct from
the control valve to the piston crown side of the main jacks, and
the return fluid from the pistor ram side of the jacks, forces the
hollow conical valve off its seat closing the solid conical valve,

thus allowing the escape fluid to enter the fluid line to the piston
c?cwn side of the jacks, accelerating the lowering of the undercarriage.

[ Included in the circuit are sequence valves which are operated
techanically, allowing one part of the circuit to complete its final
novement before the other part will operate.

In each undeyvarriage door circuit two one-way restrictor valves
are piped; these valves opposa each other to regulate the opening
and closing specdfof the doors

Two branch lines go forward to feed the nose-wheel and doors,

through a mamuially operated control velve mounted in the battery
compartment, and during fiight wired to the "FLIGHT" position,

Sle



When the valve is selected to "GROUND" the nose-wheel and doors
can be retracted independently of the main vndercarriage ey using

the aircraft hand pump.

NOTZ:
P The nose jacking spizots must be
fitted to each side of the nose
nd the Jjacks in position before

operating this control valve.
Eisht extermal thermel relief valves are fitted to compensate
or fluid expansion, zdjusted to relieve at 3350 - 3550 p.s.li.

L)
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Undercarriage Selection Control,

e, e o

The undercerriage is hydraulically operated, and the controlling
of the ™"UP" and "DOWN" wmovements is by a rotary control valve
electrically actuated.

The actuator is operated by = "TWO-BUTTON" +type switch arranged
so that pressure applied to either button will eject the other. It
also incorporates a safety dewvice on the "UP" side to prevent
accidental “UP" selection with the aircraft on the ground.

1)

This switch is fitted on the vertical panel which is a continuation
of the Pilot's control.

WARNING:

e When the aircraft has been on jacks,
and lowered slowly on to the ground,
the aircraft must be rolled or recked
to allow the undercarriage oleo legs
to settle. The maximum extension
for oleo legs is 9%4; any measurement
above this figure renders the micro-
switch mounted on the starboard leg

inoperative,

36,



When the aircraf+t is on the ground, the "UP" push button is
inoperative unless the emergency position has been selected, by
virtue of +the micro-switch fitted to the starboard oleo leg which
is in the open position.,

When the weight of the aircraft is removed from the undercarriage,
the oleo leg extends, and with this action the torque links, through
their scissors-like movement, close the micro-switch, energising a
small coil within the "TWO BUTTON"  switch.

This smsll coil (Flectro-Magnet) draws the armature forward,

allowing the "UP" push button to be depressed, ejecting the "DOWN"
button.

NOTES.
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To select the undercarriage "UP" whilst the zircraft is on the
ground, the over-ride handle must be turned 90~ " to the right, and
the "UP" button pressed in; this over-rides the locking coil
(Electro-Magnet).

Should the actuator fail, the undercarriage can be lowered by
pulling on the "RED" umbrella handle, mounted zbove the "TWO BUTTON"
SVITCH. The operation of this handle returns the rotary control
valve to the "DOWN" position by the medium of a cable contrel.

‘ The Umbrella Type handle must not be
returned to the normal position until
the aircraft is placed on jacks eand
the nose-wheel locked, or sleeves fitted
over the jack rams and the nose-wheel
locked, otherwise the undercarriage
will fold up if’ parked on uneven ground.
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MESSIER FLOW=DIVIDiR VALVE (Schematic) TYEE 8076.

-%\ =

The fluid enters the central shuttle assembly and flows through two
calibrated orifices A.1 and A.2 to the chambers B.1 and B.2, past a

second set of variable orifices C.1 and C.2 to the two output branches

of the systeins When the flow is equal, the pressure drops across A 1=
C.1 and A.2-C.2 are equal, and the pressure on the chambers B.1 and B.2
remain equal ; the forces on the ends of the shuttle are thus in balance,
If the back-pressure drops in, say, the left hand branch, the flow through
4.1 will tend to increase ; this increases the pressure-drop across it and
reduces the pressure drop in the chamber B.1. The shuttle moves over to
the left, throttling the flow through C.1, until the balance of flow is

restored and the pressure in B,1 and B.2 again balance.
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Air Breke Circuit,

The control valve is mounted in the roof of the bomb bay, mid-way
on the port side, and coperated by an slectirical actuator controlled
by a three-position switch mounted on the coaming ring port side.

Two Messier jacks are « tted in the oort znd sterboard
main plsne respectively. inLJlut‘d on the starboard Jjack ram is a
twin cam ssserbly to operate two micro-switches wm_ch energise &a
iiessier Solenoid Valve and de=energise an 'S' type relay; they in
turn determins the mid position of the air-brekes when the appropriate
selection is made.

‘l“o synchronise the copening and closing of the brake fingers, two
iessier ¥low- Divider Valves are fitted; these are mounted on the port
side of the bomb bay aft of the control valve.

Two Thermal Relief Valve d to compensate for fluid
expansion, and adjusted to relieve at 3350-3550 p.s.ie
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MESSTER SOLENCID COCK.

5) s

Air Brake

Coil de-Energzised,

In this condition fluid under pressure entering a2t the inlet
scts upen the srea of the shoulder on each side of the wmein valve,
but because pressure can escaps (via the pilot valve) frorxhnrulau
'A' faster than it can from Anmulus 'B' the main velve opens and
remains open until the pilot valve is closed by encrgizetion of the
solenoid coil,

Coil Enczrgised,

With the pilot valve shut, fluid from Anmulus 'A' can no longer
escape to the reservoir through the outlet and therefore builds up
a pressure over an arca greater than in Annulus 'B', This with the
assistance of tne spring is sufficient to close the main valve, No
further flow through the valve tokes place until the coil is
de—-energised,



Bomb Door Circuit.,

The control valve is fitted in the bomb bay on the starboard side
forward, operated by an electrical actuator, with the switch nounted
on the Pilot's console.

The control valve is provided with a csble control to over-ride
the agtustor in the event of an electrical failure. The lever for
the operation of the over-ride is mounted on the port wall of the
Pilot's cockpit.

Two Dowty jacks are employed in this circuit, one at the front
of the bomb bay and the other at the rear. The rear jask is of
larger diameter than the front jack to compensate for the increased
volume of air accumilating at the rear, when the doors are open for
ground flight. To maintain the jack rams in good condition, and to
prevent them from becoming dust laden when the doors are open for
ground checking, they operate in reverse phase, i.e. when the doors
are open, the jacks are retracted, and when closed the jacks are
extended.

Two thermal relief velves are fitted in the circuit to compensete

for fluid expansion, adjusted to relieve at 3350 =~ 3550 pes.ieg.;
these are fitted adjacent to the control valve,

L,
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Flap Circuit.

The four trailing eege flaps are controlled independently, by four
double—ended Dowty jacks, which are fed by one pressure and one return
line. The electrically actuated hydraulic control velve is mounted in
the roof of the bomb bay, while the actuator control switch is mounted
on the Pilot's console immediately below the undercarriage retraction
buttons

There is no interconnexion mechenically between flap units; air
flow during flight is utilised for synchronisation. To safeguard
the flaps when lowered sbove the recommended air speed, a pressure
relief valve (blow-eack valve) is fitted in the "DOWN" line of the
circuit; in the same line a two-way restrictor valve is fitted to
ensure gradual movement of the flaps in each direction.

One thermal relief valve is fitted in the "UP" line of the
eircuit to compensate for fluid sxpamsien.

L2,



the front pick-up point for the main plane, in the bomb
sy on the starboard side, o *two-position control valve is piped
into the cireuit; this is annotated "FLIGHT" and "GROUNDM,

-

In the former position the undercarrisge, boub doors and wheel
s can be opersted by the hand pump, and when turned o the
latter position all hydraulic services can be operated by the



AI_.L._\ B EE‘C‘ .A..d‘.:(..

The fully retiracteble, hydraulio
of two main wheel units rutrﬁcting

operated alighting gear consists

i the medn planes end o nose-wheel
unit retracting into the fuseicge aft of the pressure cebin, liechanical
locking devices znd clectrical indicators are provided for the "UP' and
"DOWN'" positicng of a1l three services, The main vhecls only are fitted
with Dunlop hydr:avlicslly operated brakes endé ¥oxerct Units,

ists of a levered suspension, liquid spring
with & spring loaded self-centring “chCu
,» stay link, hydranlic Jack, fully castoring cual wheels,
ard locking znd luuChif’ mecnand sm,

Shock-absorber Strut.

Two bearing bracuets on the rear fwvc or the pressure bulknead
provide a spension end pivoting point strut main trunnion,
vhilet lugs on the strut outer CJT’l ler pick up with the stay links
end so connbot the strut to the retraction mechondsm,

The wheels are carried on a beam pin, jointed to the shock-sbsorber
strut pistor rod and to the forked end of the strut outer casing.

4Da



Shock-cbsorber,

The shock absorber is & liguid spring unit of Dowty monufecture
and co .ﬂ_sto uf 3 sm:)otr bOl ed cylinder and hydraulic ram, 7The
eyl sed ! the borc 1o
house a bleeder plug and charging

The hydraulic ram is machined at the outer cnd to form an eye end
flLL ing, whilst the inner end is bored and counter-bored to form a

housing and associated fluid weys for = non-return velve assembly,
The lvdrau;ic ram head is drilled to provide a transfer pessage
for fluid, and the periphery of the hcad is machined to receive 2

piston ring,

> fluid is now further compressed due to the

: gk a guick transfer of fluid has to take

plece which opens the non-return vaelve in the head of the ram piston,
transferring the filuid to the other side of the head.

Comprzasion of the siock abscrber under losd sauses the ram to

When e loed has been absorbed, the compressed fluia has a tendency
to eject the ram at high speed, nscessiteting the reverse flow of
fluid, as the fluid is unable to pass through the non-return valve in
this direction, it is restricted to the drilling in the piston head

(transfer passage), thus regulsting the speed of the recoil action,

4'6.
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Self-centring Device.

A spring loaded, self-centring unit is provided as an integral part
of the outer casing. I+% is housed in a dash pot at the top of the

. outer casing and consists of two horizontally opposed springs actuatcd

by 2 cam working in & double ended nlsto between the springs. The
cam is effective for a distance of 25 ° in either direction, within
which 1limits the units act as a partial damper.

ct: )- v

The chief £ g to
purposes. On he wheels be 1rg th wed in excess of Lne 25 the
com slips free of the piston and the wheels may castor in a full

circle, the cam re-engaging in the piston as the wheels are zgain

~turned in line with the aircraft.

Radiug Rod,

The radive red pivets in a block held between two heavy support
beams on the underside of +the wheel well —oof and is pin jointed to
the stay link which connects it tf the strut outer oas*ng It carries
a spring loaded catch which engages when the gear is in the "DOWN"

position, and a lock lever, an up-latch hook pin and "UP" and "DOWN"

micro-switchese

L7.
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Retraction Jack.

P

The jack is slung below the radius rod and is extended when the

gear is retracted.
Door. Jacks

The door jack is mounted vertically on the rear bulkhead of the
nose~vheel well. The jack is coupled to a yoked cross~head running
in roller guides provided in the buikhead, and the doors are
operated by means of links pinned to the cross-head yoke., The Jjack
is extended when the doors are closed.

Nose-heel Doors.

The flush fitting nose-wheel doors are provided with shimming for
adjustment purposes, under the up-stop packing and asbutment faces at
each end of the Port door, and at the rear end of the Starboard door.
The doors are warped in such a manner that the front end closes before
the af't end.

Qgpr-Latchingxﬁgpgggggg;

Latches are provided in the starboard door and are inter-connected
by a 2 B.A. rod; they arc spring loaded to the latched position.

L8,
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up~latch hook ex es with the latch-pin provided on the radi
7nen the gear is lowered, the lock lever displaces the hook vnd

[ o 7 Y Ay
frees the radius rod,

The door jeek sequence valve is mounted in the roof of the wheel

well, lever operated and tripped by the radius rod. The nose~wheel
e is mountsd on tnp reny bulkhead and operated by
1‘-"?;

sclecting the undercarriasge "DOWN" hydraulic pressurc is applicd
to the ram side of tha aeny i ack; dinitial movement of the Jjack causes
it to pivw 2 pin, actvating the latch hook release
1 =3

K - 2
cver which diSGJg&JGS the 1& ch galnst the latch reburn spring.

nose-wheel sequence valve, thus releasing hydraulic fluld from the
piston crom si of the main jack. Movrmenu of this jack causes the
lock lever to pivot disengaging the up~latch hook,

The continued movement of the jack rem opens the doors and trips the

k)

Purther moven of the jack ram lowers the undercarriage strut
which ig locked down by means of the spring loaded latch pawl and jack
under-ride.

L9.
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unit consists of an oleo~pneumatic shock-absorber of
ign ide=gtay link, & hydraulic jack and a single

The shock=absorber strut is suspended by its main trunnion from two
large bearing brack the front face of the main spar, one on each

sids of the inboard engine rib. A lug on the strut outer cylinder is
ball jointed to the side stay link,

o

[he torsion links, forming a scissors~likessonnexion between the
inner and outer cylinders ci' the strut, transmit loads from the wheel
to the outer cylinder,

A spat type undercarriage door fairing is attached to the strut at
Tcur points.

Shock—ak;orbgy.

h

The main components of the shock-absorber are a high tensile light
alloy outer casing, an inner plunger tube, a sliding tube and axle of
machined nickel~chrome steel, and torsion links of light alloy.
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Fitted to the top of the sliding tube is a piston carrying one
piston ring; the piston has a series of drilled holes, whilst under
the head an orifice plate valve is fitted with leak holes to allow
the rapid filling of the re-bound control chamber.,

The inner plunger tube carries a piston fitted with one piston
ring; the piston is drilled with one hole to provide the main
orifice, and, on the underside a clack velve is fitted with a leak
hole, The compression stop is a simple abutment on the sliding
tube, whilst the extension stop is a screwed collar butting on to a
fibre ring.

Side Stay.

One end of the side-stay is attached by a spherical joint to a
bracket on the front face of the main spar. The other, which is
pin jointed to the side-stay link, picks up the hydraulic jack ram
and also carries a micro-switch, uplatch roller and a trip lever
which operates the door jack segquence valve.

Doors and Operating Mechanism.

The main undercarriage door jack is slung verticelly between
brackets on the fuselage side with the jack ram attached to a
lock-lever between the lugs of the door forward hinge.
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Docrs and Operating Mechanism (cont.)

These lugs are also attached to jointed check-links which butt
when the door is fully open.

A trip lever on the after check-link operates the undercarriage
"DOWN" sequence valve.

The lock-lever rotates as the jack is operates and by means of
a tie-rod and a bell crank lever operates the door-latch shoot bolts.

Tn the event of failure of the check-links, a slave-link is
incorporated to ensure that the "DOWN" sequence valve will be
tripped.

The undercarrisge "DOWN" sequence valve is so situated as to
ensure that the door is fully open before pressure is delivered to

the main jack.

4 small flap door in the engine cowling is mechanically operated.
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AIR CONDITIONING.

General Description.

The installation provides temperature controlled air to the pressure
cebin by taking hot air from the engine compressors and passing it
direct into the Cabin; passing it through heat exchange Units and a
Godfrey Uold Adr Unit, if cold air is required, or cooling a proportion
of the air end mixing the delivery to the desired temperature.

Main components of the system are a Godfrey Cold Air Unit (C.4.U.)
type A.C.R.E. (Air Cycle Refrigeration Engine), two Heat Exchange
Units and a Teddington electrically-actuated Temperature Control Valve.
A11 air to be cooled passes through both heat exchange Units and the
C .ADU.

The primary heat exchange Unit is installed in the leading edge of
the starboard mein plane, whilst the secondary heat exchange Unit, the
C.AUes and the tempersture control valve are located in the leading
edge of the port main plane,

A Teddington Electrically-actuated Gate Valve is installed close to
the inboard engine rib in the leading edge of each main plane. These
valves control the initial supply of hot air and are operated by switches
Nose. 1 and 2 mounted on the Pilot's starbosrd instrument panel.

A non—return valve ie fitted between each gate valve and the engine
Casj-ngo
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COLD ATR UMIT, (A.C.R.E.9).

54.C.R.E. (Air Cycle Refrigeration Engine) is a system of cooling
ventilating air supplied to the sircraft cabin.

The cold air vnit oconsists of two separate woluwbe oesings, enclosing
an inward flow turbine Griving = comtearugal cOmpressor through a
commen rotor shaft, and operates in conjunction with a heat exchange
unit situated between its coupressor and turbine elements. The air is
supplied by bleeding off a supply from Stage No., 12 of each engine
COmMPLesSsOr

SEERATION.

] The air supply (charge air) then enters the eye of the cold air unit
gompressor, when the air is now compressed as it passes from the multi-
cellular centrifugal rotor through the diffuser ring, the compression
increasing the temperature of the air,

From the compressor the hot air flows through the secondary heat
exchange unit, and is partially cocled by ram air pessing through
the matrix., From the heat exchange unit the cooled air under pressure
fron the compressor re—enters the cold air unit through the turbine
volute, The power absorbed by the turbine to drive the compressor is
obtained by the expansion of the charge air through the nozzle ring
and turbine, which results in a further lowering of the air temperature,
accompanied with a pressure loss. Thus, air under pressure at a
suitably reduced temperature is supplied by the turbine to the cabin

ducting .
Sk
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HEAT EXCHANGE UNITS.

The term "heat exchanger" is used in a general sense and refers to
21l forms of heat extractors using ambient air for cooling purposes.

The primary or pre-~cooler is mounted in the leading edge of the
starboard mein plane to reduce the charge air temperature before
entering the eye of the compressor of the cold eir unit.

The secondary or inter-cooler is mounted in the leading edge of
the port main plane to reduce the expanded air temperature from the
compressor before entering the turbine volute,

Action of Heat Exchange Units.

The charge air enters the inlet duct and passes seven times across
the cooler through the charge airways connected in scries and mounted
between eight cooling airways.

The ram air flows direct through the ccooling airways. In both the
charge airways and the cooling airways, corrugated metal strips are
positioned parallel to the linecs of air flow in each airway.

The corrugated strips are secondary surfaces, and assist in cocling
the charge air,

These heat exchangers are of the cross-flow secondary surface type
and constructed of aluminium alloy.
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To extract the maximum of heat from the ventilating system and to
increase the flow of ram zir through the cooling airways, divergent
and convercent ducts are used, the former reducing the velocity of
ram air with an increcase in pressure and a consequent heat rise
expending the air, whils® the latter duct increases the velocity
with a reduction of pressure and temperature.

Selecting Cabin Heating.

NOTE: No air will be supplied to the cabin
unlsss the gate valve switches
(mumbered 1 and 2) are set to "ON,

To select cabin heating, switch the gate valve switches to "ON"
and the temperature control switeh to "HOT". This cpens the gate
velves and hot air from eoch flows, via the non-return valves, to
the common pipe-line and the hot side of the temperature control
velve. From the temperature control valve, the supply passes through
the constant flow valve to the water separator and non-return valve
to enter the pressure cabin.

Selecting Cabin Cooling.

To obtain a supply of cooling air in the cabin, set the gate valve
switches to "ON" and the temperature control switch to "COLD". The
cold side of the temperature control valve then epens and allows partly
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cooled air from the primary heat exchange unit to pass-to the compressor
stage of the C.A. U, Upon leaving the compressor the air is ducted to
the secondary heat ecxchange unit (between the compressor end heat
exchange unit a pressure relief valve is fitted) to the turbine stage

of the C.A.U. and afterwards, now very cold, through the water separator
and non-return valve to enter the cabin.

Intermediate Temperature Selection,

The HOT/COLD switch may be operated to give any intermediate cabin
temperature which may be requircd. It has a centre-off position and
when in use should be held to the "HOT" or "COLD!" position, whichever
is required, long enough to give the desired temperature which is shown
by the indicator on the starboard instrument panel.

NOTE: In the event of a fault developing
in the supply from an engine, an
engine fails, or is on fire, the
gate valve switch to that engine
should be set to "OFF",

Servicing,

Access to the equipment in the leading edge of the w.ngs is obtained
by removing the leading edge panels used for servicing the accessory
gearboxes and gensrators. Servicing of the Godfrey Cold Air Unit is
covered in A.P.L340.,Vol.1.
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Control or fiscape Valve,

This valve . and its sssociated warning horn circuit is pert c. the
normal cabin pressurisation system whose functioning is not affected
except for the following:

IT IS VERY IMPORTANT THAT THY CONTROL OR
FESCAPE VALVE FILTER GAUZE BE KEPT CLEAN.

Testing,

When the aircraft is on the ground there is no cooling air flow
through the primary and secondary heat exchange units and prolonged
ground running is to be avoided,

With the engines ruming at idling r.p}m. it is not advisable to
opercte the C.A.U. longer than 10 minutes during any one test peried.
but it is quite in order to use the C.A.U. whilst taxying.

WARNTIG : Prior to the stopping of the engine or

engines, the Temperature Control Valve
must be selected to the "HOT" position.
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CABIN PRESSURISATICN.

xv)
o
=

Ibs. per sq.in. differential,

L e

P.i

n

L DDI
° .PAQ

I

i

Lbs. per sqa.in. sbsolute.

U

The units for pressurisation arc mamufactured by Normalair Ltd.,
Yeovil, Somerset, and consist of a Master Unit and a control or
escape valve.

This is mounted inside the cabin on the starbosrd side of the
Navigator's "TAKE-OFF" seat.

Internally the Unit contains an absolute capsule, differential
capsule, 2 rocker beam controlling a Schrader Valve, a pair of
electrical contacts, a plunger for checking the contacts, and an
altitude stop.

Gapsules.

The absolute capsule is a three stack capsule, designed to expana
below an external pressurc Of 14e7 PeS.ie2. 2

The differential capsule iz a two stack caPéule, having otmospheric
pressure within the capsule and a cabin pressure around the outside,
and will conmtract or expand only when a pressure Of 3¢5 Peselede is
applied.
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Rocker Beam,

This is hinged to the top of the differential capsule by a split
pin, snd encircles the absolute capsule at the top to continmue forward
to act as 2 platform for the altitude stop.

Midway along the beazm is a small cam, to operate the electrical
contacts when the pressure falls to a dangerous level,

On +he underside of the beam opposite the cam is the stem of the
Schrader Valve,

Control or Escape Valve,

This is bolted to the back of the pressure bulkhead with an opening
to the inside of the csbin behind the Navigator's "TAKE-OFF" seat. -

Internally it consists of a bellows valve, two pressure relief
valves, and an inward venting valve.

Pressure from the cabin operates the opening or closing of the
bellows valve, through z small bleed washer and the capsules within
the Master Unite.

Operation of Units.

Trom sea level to 10,000 ft. the Schrader Valve within the Master
Unit is open, therefore no pressure can be built up within the bellows
valve of the control unit, thus allowing the incoming air from the
engine compressor to be spilled to atmosphere past the seat of the
pellows valve., '
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Around 10,000 ft. the atmospheric pressure falls te 10.1 p.s.i.a. and
this pressure (now inside the cabin) feeds through the 0,02" bleed washer
via a pipe line tc the Master Tnit, The sbsolute capsule now expands due
to the low pressure around around the outside of the stack, moving the bean
vpwards, which then allows the Schrader Valve to close., No a2ir can escape
from the Master Unit, therciore a pressure commences to build up inside

the bellows valve, closing the valve.

With the continued increase of pressure, the absolute capsule will
commence to contract, and dve to the difference of pressurcs around
and inside the differential capqule, the beam will move dovmwards,

opening the Schrader Volve, which relesses the pressure inside the control
valve bellows, discharging to a mosphcr: through the static vent plate;

he bellows valve now offers no resistance to the cabin pressure and opens
t0 rclease cabin air to atmosphere.

o \J‘

This action is taking placc up to an altitude of 25,000 ft. When this
eachedt, the sbsolute capsule has expanded until the beam is resting
on the altitude stop, although with inersased altitude the absolute
cepsule will continue to expend, compressing thc spring between the beam
and the capsule. Above this height the pressurisation continues on a
pressure of 2.5 Des.i.das i.e, pressure within the cabin being 3.5 pes.i.a.
above atmospheric pressure, and controlled only by the differentiecl
capsule,
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Control Unit Pressure Relief Valves.

Two pressuvre relief volves are fitted within this Unit, whose purpose
is te relieve any pruusure, build-up inside the cabin of between 3.7 = L
DeSeisde Those valves act o safety valves, and come into cperation
when a rapid climb has to be mode from sea level, snd/or where the master
unit and bellows valve cannot respond quickly encugh.

The inward vent valve balances the pressure within the cgbin and
atmosphere vwhen a rapid descent f‘rom hl;"" altitude has to be undertoken,
and/or when the m'xstc,r unit and bellows valve cennct respond quickly
enough,

Atmospheric Pressures.

Sec level. That DeSelsde
10,000 ft, 1Ge1 "
15,000 ft. 8e3 &
20,000 ft. 6.7 "
25,000 ft. Bighs "= ™
30,000 fte 3 )

35,000 ft.,
40,000 £+.
145,000 ft.
50,200 ft.,

-

=N DWW
o
o=~
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CABIN PRESSUEE TEST.

Ground Testing using Test Rig.,

3e

Lo

The wressure cabin should be tested in the following manner,
using & pressure testing trolley,

Discomect and blank-orf the —ipe frow the control valve to
tie control unit (behind the Navigator's "TAKE-UIFY sezt.)
dnsure thet the air susply adaptor is fitted to the delivery
hose from the zround test trolley, and comnect the delivery
hose to the ground comnexion on the rcur face .of the pressure
bulkhead, -.ccess to this is in the nose-wheel bay,

" British Standard
he ground test
bo ost gauge that

Connect the externsl sressure gauge to the
Pipe thread conrexion which is adjacent to
cmmadmzm@jmﬁﬂetME§MMncmﬁehmg
can be rexd fron outiide,

m ﬁ" -

Close the main entrance door, inflate the cabin and note the
pressure at which the safety valves open., The pressure should
be between 3, 73 and L PesSei.ge. with an airflow of 8 lbs, per
minute.,



Eig@;gﬁ%; Pressure in the czabin must not

exceed Lo PesSe.ilg. When this
figure is reached the test rig
must be closed down irnediately.

Check the structure Tor distortion and note mejor air leaks,

and note the time of pressure drop from
This should not be less than 70 seconds,

Do not attenpt to open the door
until the external gauge
connexion hag been broken,

Remove the test rig connexion, and refit the blanking caps
on the external connexions,

k)

Reconnect the pipe to the control or uscope yilve,
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Lo

isconnect and blank off tihe pipe frowm the control valve to the
ontrol or escape vaive, pehind the Navigator's "ToiE-CITY seat.

Closc the mein entrancc <oor.
O rep.m. and the gate valves open,

select the ter @t"&*ﬂ con t“01 valve to the "HOT" position and
check the time of preusurc rise to 3.5 res.leae. This should

>"
\J"

‘se lesz than 50 seconds,

Select the femperature control valve to ths "COLD" position,
and check as Noa. 3.

With the Port engine idling and the Starboard engine running
at 5,500 r.p.m. ‘check that the czbin pressure can be
maintained for 3 minutes. Repeat with the Port engine
running sné the Starboard engine idlinge.
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)

— 3 . 2 e i s ey 2 ,
With both engines idling, close the gate valves (2) and check
the pressure drop from 3.5 PeS.isge t0 1.75 peseica. This
should not be less thar 70 seconds.,

When the temperaturs control valve is moved from the "HOT" to
the "COLD" position note the change in temperature.

Re—comnect the vipe 2t the control or escape valve,

The "HOT" test and the "COLD" test must be regarded as two
entirely separate teszts,

WARNTING The main enfrance door must not
be cpened until twe minutes after
the gate wvalve switches are moved
down to the "CFF" position;  the
pilet to signsl to the ground

. crew at the end of the btwo-minute
period,
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DE-MLSTING,

side observation windows, cre of sandwich construction, and demisted
o the closed eircuit primeiple,

The Pilot!s canopy end sidc cbservation windows, the nose, and its

-
Faoch circuit is seperate and clectrically controlled, oconsisting of
an zir suction and blower unit combined, driven by an electric motor.

Function, (Canovy).

mediately the motor blower is switched on, air is drawn from the
the banpy cav1uy anc ide window cavities, uhrough a
; ' ticn side of tne blower urit,
ow blovm through a filter to
window cavities, as dry

To compensate for the variztions of pressurcs between the canopy
and the cabin with altitude, = “oublc diephragm valve is incorporatsd
to balance out thoe precsure w1tu1n 5 DeSelels

Cabin de-misting of the Pilot's side windows is contrcllied by two

marually controlled plunger valves, which direct hot air from a
ciffuser teo the zppropriate window.
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The plastic nose and observation windows operate on the same
principle as the canopy, o

Tindscreen de-kisting,

The Pilot's windscreen is of a sandwich construction and the
de-icing is automatic.

The medium employed is hot air teksa from the cabin heating line
in the borb bay, through a diaphragm valve to the windscreen cavity.

Pitted in the cevity is a bimetel bleed valve which controls the
diephragm valve, regulating the temperature of air to the windscreen
cavity, the emaust air passes to atmosphere through a small scoop
on the Port side of the canopy.
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@ NATUFACTURING _ACCURACY
Qii _THY _CANBERRA.

Mlight tests on the Oanberra have shewn that it equals or exceec:
specification figures in w11 respects, that 1t hab outuvana¢wp

qualities, and that stall is innocuous. e high standard of
menufacturing accuracy and T

vhieh has been chieved, dis an
essential factor in “eullsin; these qualitiss, and the purpose of
includine %his in the VSCHOOL MOTHES" is to indicate the parts of
the aeropliane most critically sensitive to accuracy.

Spced und"

©r e ey =

These naturally depend on general cleanness and freedom from bad
oints, lesks :nd the like, but by far the most important area is
f?ﬁn the leadiny edge of thc wing back to tiie main spar.

The main reason for the very good range figures is the laminar
flow which exists over the whole of the ares, at high altitudes
and gpeed, and this can only be meintained if this part of the wing
is frec from roughnsss, and, in particular from "WAVINESSH.



The basic profile in this area is not critical to, say 0,01"
except in the immedistc leading edge region (see under ”Stall"s,
but if the marmfsctured profile departs from the nominel form it
mist do so steadily end smoothly; there must be no local sudden
changes of curvature.

)

ot
OO

(¢

On other parts of the airveraf't skin a certain amount of waviness
an be tolerated zo far as porformance is concerned, but it is, of
ourse, highly undesirable on the control surfaces and the leading
edges of the fin and tailplane for other reasons.

g

Q Q

Handling.

Here again a high standard has been realised in terms of
controllability, rate of roll, single engine behaviour, and landing
and. take=-off.

Tn general, the control surfaces should have go‘d tight skins
free from blemish, but the most critical area is the last few inches
of chord at “he trailing edges It is most imporfant that the
trailing edge angle should be maintsined at not more then the
specified figure, snd that thers should be no suggestion of bulge in
this region. This spplies equally te the main controls and the tazbs.
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nment of the shrouds with
traight edge laid forc and
:r*’psvopdnng shroud
e"w '.Ln b.L‘tIleI' direction, It is more

3 proud.

Another “Mo’"t‘m\ feature is the alig

% or’rrol surfaces 8
Pt over & control
would show no :lp“,“
importent that ths

lerons is largely dependent on the gaps
5 shroud, and between the shoulders
d the hingg, & shrouda.

The beak gop should he specified limits
in hoth directions. :.c"c :‘:y Lza&vj_nes in one direction
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other., The gaps between the
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nake the ailerons unduly heavy.

and by freczing or Ja
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Stell.

The stalling qualities are determined by the first few inches of
the leading edge of the wing. It is therefore important that this
area should be maintained accurately both in following the basic
contour and ir being free from wavinecs.

In 1.&1"': icular
ridges running in ]
the first four inche

' =)

s
the chord line,

here onowd be no suggeation of kinks with their
' irg,ct_;_orl. This criterion applies to
ured aft from the leading edge along

1.



SECURITY INFORMATION—RESTRICTED Section i

AN 01-35EAA-2
SLOT, LEVER %

Left Elevator Torque Tube and Blow-Back Rod Instaliation



PLYING CONTRCLS

The flying controls are opsrated in the normal manner. Aileron,
al c""‘tor and ruddsr contrels are of push-pull rod and lever type
3 ble ends fitted te the rods in each control run,

Tabs in the trailing edges of the ailerons, port elevator and
rudder are operated automa ulC:’,ﬂ.ly through torque tubes and blow=-
beck rods incorporated in the control surfaces.

The starboard elevator tab can be ground set and an electrical
control permits the rudder tab teo bhe set in flight.

The variable incidence tailplene is electrically actuated and
controlled, Adleron Bias is effected electrically.

Elevator Controls.

The elevators are inter-connected and instelled as a single unit,
he push-pull rods being connected to the port elevator which is
f tted with a spring teb with blow-back rod and torque-rube mechenism,
Adjustable limit stops are provided on the starboard connecting
link, They are accessible when the rear cone fairing is removed.
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‘Mass-balance bob weights suoported on cranked tubular arms project
ther from the elevator nose into the tailplane interior. They arc provided
with removable top plates for zdjustment and are accessible when the rear
cone fairing and the adjacent box structure are remnovedl..

The rudder y push-pull control tdbe< and levers an

ng A+th blow-back rod and double torque-tubes
and an “16u+r ce stuats “Or trimming purposes. Two mass~balance
weights are fitted, a non-adjusteble weight on an arm projectinz into
the fin from the rudder nose, and a weight consisting of removable lead

disecs in the rudder horn balance.

Pudder Pedals.

The foot pedals are pivoted and hinged at either end of a horizontal
cross tube and are Titted with alignment linkage giving them parallel
motion fore and aft.

The cross tube is linked to an adjusting screw mechanism by which the

pedels can be set to suit the Pilot's leg reach. It is attached to a
short vertical torque shaft protruding through the Pilotts floor.

3.
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Consequent upon the movement of the foot pedals the motion of the
torque shaft is transmitted to the push~pull control tube through a
horizontal lever at the bottom of the torque shaft.

Between the hinged top of the foot pedals and the rudder bar are
interposed the foot motors for the toe steering,

The movement of the rudder bar is restricted.hy two aajustable stops
on the pressure bulkhead, acting on the control-tube lever in the V.H.F.
compartment .

Adleron Controls,

The ailerons are controlled by rotation of the Pilot's handwheel
which rotates the inner tube of the control column. 3By means of a
lever attached to the bottom of the inner tube the rotary movement
is transferred to fore—and-aft movement, and the allerons are operated
by push-pull rods and levers incorporating spring tabs with blow=back
rod and torque-tube mechanism. They are supported by pin-and-sooket

hinges at their inboard and outboard extremities asnd main centre hinges.

Irving type mass-balance is fitted, the nass-balance weights being
heevy alloy blocks rivetted between the aileron beak ribs.

The webb of the mainplane rear wall is curved and the aileron beak
is set so closely to the web that the airflow between the upper and

Th
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lower surfaces of the beak is restrictcd and differential loading thus
maintained, Adjustable limit stops are provided at the aileron inboard
shrouds are hinged and can easily be opened for servicing

The silcron, port elevator and rudder are fitted with spring tabs
complete with blow-back rod snd torque-tube mechanism which, in addition
t5 their nornal function when operatcd by the controls in the cabin,

g entircly scparate automatic function. The object of this is to
the Pilot of heavy physical loads on the controls normally
sioned by major changes of direction at high speed.

on of the rudder gear, which is fitted with two

- tubes, the mechanism differs only in size. The double
torque tubes on the rudder mechanism act as cne tube but as they appear

. the mechanisz slightly more complicated than those fitted to other
the rudder mechanism will be described here fully.

Rudder Spring Teb Mechanism Opcrations

Gonsider s normal turn o starboard. The Pilot pushes on the starboard
dder pedal and the control tube moves forward, rotating the control lever
an anti-clockwise direction.

5.



inmer and outer horaque tubes to the actuator lever which moves the rudder
over Lo starbeoard by means of the actuator.

The torque applied by the control lever is transuitted through the

Assuming that thore is no air load on the rudder and that the rudder
hinges are frictionless, the actuator lever and consequently the rudder
vill rotate through the same angle as the control lever.

During flight, the sir loaé on the rudder resists the rudder
rotation, and, since the torque tubes are torsion springs, they twist
under the Pilot's efforts. In other words, the control lever moves
through a greater angle tnan the actuator 1pver and. the rudder.

The control lever has now rotated in an anti-clockwise direction
relative to the rudder, as has ths tab control lever, due to the
rotation of the lle‘OmC{ rod. This rotation of the tab control lever
moves the tab to port and the air load on the tab moves the rudder to
starboard, n addition to its function as a driven shaft betwecn the
control and +the tab control levers, the blow-back rod has a safety factor.

The maximum movements of the rudder and the tab as fixed by their
stops are required for control at slow speeds. If it were possible

for the Pilot +c move the rudder through thesc maximum sngles at high
speeds, prohibitive loads would be imposed on the sircraft structure.
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In flight the angle of the rudder is determined by the angle of
the tat, so that by restricting the tob movement during high speeds,
excessive loads on the structure are avoidcd.

This restriction of the tub movement is imposed by the blow=-back
rod Y‘icl actq as 2 torsion spring. imder the influvence of the high
2ir load imposed by the application of large tab angles at high speeds,
the blow-back rod +twists in the direction opposite tc that applied by
the Pilot tc the control lever, vith consequent reduction of the tab
and rudder angles,

4 stop=bolt attached to the rudder spar operates in the slot in
the control lever in order to prevent the Pilot epplying excessive
wist to the torque tubes.

In flight, when the control lever is moved rclative to the rudder
and so rotatss the tab, one end of the slot will momentarily approach
the stop=~bolt, but the applied +eb will cause the rudder to turn in
the same direction as the zsontrol lever and the bolt will move away
from the end of the slot.

t
2
4o
[
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FLYING CONTROLS NFUTRAL SETTING.

Level the aircraft Lonpflrud1“~ and lateral, using the three
sets of levelling points, i.c. Cne in fhe cabin, one aft.of the
centre fusclage, and one in the rear fuselage,

Cbtain a mecen average from these three points, and cemmence to
set your controls, using the incidence gauge to the inboard
incidence point on top of the tailplanec

1 | . i . SRR

Set the teilplane to 37 14' £ 2' and uadjust all neutrals and

travels to this setting.

Rig the 1-ﬂra;f longitudinel and latersl, using the levelling
points in the resr of the centre fuselage at frames 39 and 31.

With the incidence gauge mounted on the inboard gauge position
on the top of the teilplane, adjust the upper tappet to give an
inclinometer reading of:

o

2712 + oy

and the two bottom tappets to give en inclinometer reading of
0 2
37 59' +
14
- : 2 o] o
Sct the teilplame to 3~ 15' + 2' (flying neutral) and check
that the elcetrical indicator in the cabin registers zero. .
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SETTING OF TAIL FLANE WITH
2=SPEED ACTUATOR. (COARSE (R FINE).
Assembly end Adjustment of Micro—Switchess

Switches must be assemblied initially with eccentric bolts in such
o position that the switches ere at their minimum distance from the tail
plane tappet. Thus any adjustment will move them away from the tappet
which will be accompanied by the adjustment of the tappet itself.

The micro-switches are capsble of being adjusted in the vertical and
horizontal (fore-end-aft) plane to ensure correct contact with the tail
plane tappets. To adjust the angle of the tail plane maintaining the
correct angle of the switches:

(1) Remove locking plate.

(2) Slacken off the nuts.,

(3) Rotate eccentric bolts in the
required direction simultaneously.

To adjust the angle of the switch:

(1) Remove locking plate.

(23 Slacken off the nuts.

Remove one bolte.

(i) A&djust the remeining bolt and
switch to the required angle.

(5) Insert second bolt.
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Tail Plane Movement Adjustment..

Before starting adjustment ensure that the tappets are screwed fully
home end the upper and lower micro-switches eare set in accordance with
the instructions as laid down in the previous page. The current to be
used whilst adjusting must be no more than just sufficient to drive the
sctuator (in order to avoid damoging the motors when the nmechanical stops
take effect).

(1) With the actuator on slow speed geering, extend the actuator
and using the incidence gauge, set the upper micro-switches to give
an sangle of': o ALt

2712 + 1ot
adjusting the upper toppet (end, if necessary the micro-switches) to suit.

Tnsure that the actuator has a minimum over—ride of 8' 4 1' after the
operation of the micro-switches.

Similarly,iwith the actuator closed and using the gauge as before, set
the lower micro-switches to give an angle of 401

1t %

Ensuce that the actuator has a minimun over-ride of 8' + 1t after.:
adjustirg the lower tappet, as previously stated.

3° 59t &

(2) Tith the actuator on high speed gearing, repeat the checks
Where necessarye ;
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Tail  Plane NMovement

P

& incidence at the maximum and ninimun

3 A1 : . =0
incidence positions and check that, when a reading of 3 15' + 2!

the tail planc indicator on the

=

Re-check the angle of Ul

is obtained on the inclinometer,

J

110t s instrument pancl registers zero.

i

WARNING:
EFPORE ATTEMPTING TO REMCVE
THE TATL PLANE, TEE FIVE UPPIR
SFRALING STRIP ADJUSTING SCREWS

C

EACH SIDE MUST B & REMOVED.
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This clearance is adjusted by five countersunk headed setscrews
esch side on top of the tailplane stub immedistely sbove the hinge
point.

3 Setscrew adjustment position. 0,020"
2 Setscrew zdjustment posiﬁion. 0,040"

This measurement must e constant over the full movement of the
teilplane, 1.¢.

A0 . 14t » o 1 A2t
lﬁ@g&@%ﬁla THESE ADJUSTMENT SCREWS
MUST BT REMOVED BEFCRE
ANY ATTRIPT IS MADE FOR
% TATLPLANE REMOVAL.
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Supplement to Canberra Mk, 8.
Airframe Lecture Notes.

FLIGHT TRIM  CHECKS.

This supplement details the flight trim checks, and subsequent
trimmimg of the elevator trailing edge strips necessary whenever a
tail plane, or component affecting the longitudinal trim of the
aircraft has been removed, replaced or adjusteds

During flight tests two crew members only (pilot & navigator) are
to be carried, and the aircraft re-—fuelled as follows:-

1o Wing tip tanks to be removed, and integral wing tanks
drained for all flight tests,

2. With gun pack and flare doors fitted:-= No's 1 & 2 tanks
full.
Nos 3. tank to contain 440 gals. Avtur 3520 lbs.
Avtag 3432 lbs.

e With bomb doors fitted:- full fuselage fuel load.
Take-off should be normal on all three tanks, but the actual

trim checks should be carried out on No,2, tank only, with No' 1 & 3
tanks switched 'OFF!,



Preparation for Flight Testing.

Whenever an aircraft component which affects longitudinal
trim is removed, replaced or adjusted, the flight trim checks must be
repeated, Should the aircraft trim be outside the limits specified, a
new trailing edge strip should be fitted, and the flight trim checks
and subsequent trailing edge strip adjustments carried ocut. Components
likely to affect longitudinal trimming are main plane (s), rear fuselage,
tail plane, tail plane actuator, elevators, ailerons, and aileron and
elevator tabs.

NOTE,
1e  All speeds quoted are IL.A.S

2. Beforc the first flight test the elevator trailing edge
trimming strips (Part No. Eile31,677) should be examined
and, if they are bent, kinked, or damaged, should be removed and new
ones fitted.

Bowing where the strip follows the line of the elevator
trailing edge is acceptable,



3¢ If too much metal is removed by filing, the aircraft trim will
be over-adjusted and a new trailing edge strip vlll have to be
fitted, and the tests re—comnenced.

Operations

NOTﬁ:. Tests are to carried out in calm air
and good visibility.

Operate the fuel system as previously instructed, and climb to
5,000 ft increasing speed slowly until:-

Casce e

a/  The aircraft can be trirmed ‘hands off' in level flight with the

speed steady using full aircraft NOSE-DOWN trim.
Record the speed. Increase the speed slowly beyond this point

to ensure that a push force develops on the control column.

Casece_ 2

b/ If 150 knots is reached before the condition described in Case. 1.
trim the aircraft ‘hands off!' at 450 knots and, without further adjustment
of the tail plane trimmer, reduce speed slowly using elevator and throttle,
and land the aircraft,



Casee 2¢ Cmt/o
NOQTE.

Care should be exercised when reducing speed, since an aircraft
NOSE~-DOWN change of trim will generally occur as speed is reduceds The
stick force to hold this change of trim may increase initially as speed
is reduced, but will diminish below about 350 knots. Lower the under=
carriage at 190 knots and flaps at 160 knots. The pull force on the
comtrol column should be greatly reduced, and may become a small push
force when the flaps are lowered

Correct10n,. Caseel,

For an aircraft in Case: 1. categary, refer to Figure 1, of the
graph and proceed as follows:=

1/ Read off the amount of metal to be removed from the elevator

strip according to the speed reached, and remove this anount

from the depth of the lower strips on both elevators, along the whole
length of the strips.



Correction. Casesls cont/e

2/ Refuel the aircraft and repeat the flight check, noting the new
steady trim speed with full aircraft NOSE-DOWN trime Record
this speeds Again increase speed beyond this point to check if the
aircraft still requires a push force on the control column at, or
approaching 450 knots,

3/ Repeat the procedure carried out in Nos?. on the, provious pagee

L/ Refuel the aircraft and carry out further flight checks as
necessary until the aircraft, using full aircraft NOSE~DOWN
trin, is trimmed *hands off' between 1425 and 450 knotse

5/ Should this check indicate that the strips have been over=
adjusted resulting in a slight pull force on the control column
2t 450 knots, renew the trailing edge strips and carry out the procedure
as detailed on page 3« Case.l. %a

5



Correction. Oasests cont/

NOTE.
1/ If the tail planc angle required to trim at 450 knots is not
more than 3 mins from the electrical stops, then the trailing
edge strip adjustment is satisfactory; if more than 3 mins. remew the
strip and re—commence the tests.

2/ There is no restriction on the amount of lower strip which
ay be removed, the vwhole of the strip may be removed if
found necessarye

Aircraft Fitted with Gum Pack.

Examplca

Consider an aircraft which on its first check flight can
be trimmed 'hands off' at 300 knots with full aircraft NOSE-DOWN trim:-

From Figuresl. it will be found that C. 25" is to be removed
from the depths of the strips. After the second flight (assuming that
the aircraft is now in trim at 390 knots) a further 0,10" should be
removed from the strips. This procedure should be repeated until the
aircraft satisfies the trim rewuirements as laid down on page 5,

NOOLI-‘
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Correction, Casee 2

For an aircraft in Case,2., category ( page 3. b/) refer to
Fige 2. and proceed as follows:=

a/ Place the aircraft in the rigging position without
disturbing the tail trimmer setting, axnd measure the
tail plane incidence. (This was the angle found necessary to trim
'hands off! at L50 knots).

o/ Without re-moving the inclinometer, run the actuator
on to its 'UP' electrical stop. Record the difference
in angle between the 'hands off' 450 knots trim position, and the
clectrical stops.

o/ Refer to Fig,2, and read off the amount of metal to
be remeved from the upper strips corresponding to the

difference in angle found in (b). Remove the required amount of
metal from both elevator strips along the whole length of the strips.

a/ Repeat the flight trim checks (page 3+ b/e) and
return to base without adjusting the tail plane

setting.

7e



Correction Case.2.. Cont/ d/

Should this on subscquent checks indicate that the
strips have teen over-adjusted, resulting in a push force on the
control column at 450 knots, renew the trailing edge strips and carry
out the procedure as indicated in (c).

_NOTE, If the aircraft can still be flown 'hands off' using full
aircraft NOSE-DOWN trim between 425 and 450 knots, the trailing edge
strip adjustment is satisfactory, if not, renew the strips and re-
conmizence the tests.

e/ The aircraft trim may be considered satisfactory if the -
tail plane setting required to fly 'hands off' at 450
knots is no more than 3 mins from the 'UP' electrical stop.

NOTE. The amount of metal that can be removed from the upper
strips is réstricted to half the depth of the strips.

Example:~ (Aircraft fitted with gun pack)

Consider an aircraft on 7hlch the tail plane angle required
to fly 'hamds off! at L50 knots was 3° 50', and the electrical stops
are found to be set at 4° 00!, giving a difference of O° 10'., From
Fige2, it will be found that 0.1" of the upper strip has to be
removeds

8e
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The rudder lock is made up of a spring assembly and & plunger
cerrying a roller in the forked end, controlled by a linear actuator;
these are mounted inside the fin, whilst “he lock plate forms part of
the rudder leading sdge.

Tunchion,

. AJE. 4009 Actustor is & series wound, non-reversing motor with
netic clutch, gear train and = linear ram.

The rudder lock switch is mounted on the throttle box, whilst the
electricel indicator (lamp) is mounted on the console aft of the
throtsle box base. The plunger and roller are in the rudder lock
QUL position due to the action of the coumpression springse.

sdistelv the switch is moved to the rudder lock "IN" position
B )

the magnetic clutch solenoid is ecnergised, engaging the gear train
and ram to the motor armature, Current flow to the field coil and
the armature rotates, extending the ram and plunger, allowing the

roller to enter the lock plate.

Wnilst this is taking place, the springs are now in a full state
of compression.

83.

- i



Tmen the lock is fully cngaged the internsl sctuator limit switch
breaks the current to the field coils, leaving the clutch solenoid

energised.

“hen *he rudder lock switch is moved to the "OUT" position, the
cluteh solenoid is de-energised, fresing the gear train from the
armature, allowing the fully ﬂomnrcssed springs to withdraw the lock
noving the plunger and ram, rotating the gear train into the unlocked

oosition.

NOTES .
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RE FYTINGUISHER SYSTEM,

isher svstenm incorporating flame detector
eXuinquis} r bo tfl s is provided for the

ks and englnes. One Mkeib.A ext1ngu1qner
Par'rligb operated dual head, and one Nk .1L.A
eTTlﬂé sisher boitle fitted with 2 cartridge on&ratud single head a

nounsced in each

& further Mk.1l sxtinguisher bottle fitted with a cartridge
cperated single h ; on the rear diaphrggm of No. 3 fuel
to valve inlet,

Indication of engine r'ires is given by warning lamps on the

rd coaming panel. The engine fire warning lamp filaments are
1ncorporatbd in the operating kmobs of their respective switches;
pushing the knob in fires its associated extinguisher bottles.

Zngine fires ars detected by re-setting fire detectors in each
seven in the port and eight in the starboard.

(t

The inertia crash switches, which are wired in series, are mounted
one. in the Main Electricsl compartment, whilst the second one is
nounted in the V,H.F. compartment.



GROUND CHARGING
CONNECTION

X

WARNING )
AFTER CHARGING RAM, SAFETY
PIN MUST NOT BE WITHORAWN
UNTIL AFTER INSTALLATION
{N AIRCRAFT AND CONNECTION
OF CABLE.

R T Y R TRF

NOTE...
WHEN CONNECTING CABLE
A SUGHT CLEARANCE TO
BE LEFT BETWEEN NIPPLE
AND OPERATING PIN.
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FUEL CONTENTS GAUGES.

The fuel contents gauge system is of the Smith-Weymouth design and
maxmifacture, and comprises of three separate tank systems, each one
indicating the ameunt of fuel in each fuel tank,

The three indicators are mounted on the Engine Instrument Panel,
and are calibrated in Ibs. of fuel.

In Nee1. and No,2 fuel tanks four chamnel type condenser units are
mounted on the tank internal bracing, whilst No., 3 fuel tank, due to
its form of bag construction, has four flexible condenser units fitted
in pockets cemented to the interior of the fuel tank,

The four condenser units in each tank automatically compensate for
the aircraft angle and the surging of fusl, in point of fact, a gain
in capacitance by some of the units, resulting frem a change of aircraft
angle will autematically be compensated by loss of capacitance in others.



Interposed between the tank terminal block and the amplifier is a
csble box, combaining a small capacity veriable condenser, to 'ZERO'
the fuel contents gauges when fitting either a new fuel tank, or fuel
gauges

Three thermionic amplifiers are mounted on the starboard side of
the bamb-bay above the skirt to amplify the changes of capacitance in
the fuel tank units.

Briefly, the amplifiers function in the following marmer:-

The oscillator's frequency is determinsd. by a parallel tuned
circuit, comsisting of inductances and the tank system's capacitance.

This capacitance varies, of course, as the quantity of fuel in the
aircraft tank increases or decreases, and therefore the quantity of
fuel comtrols the frequency of the oscillator (25L6).

The discriminator converts a change in the frequency (see d:i‘.agram)
into a change of oscilleiory amplitude, while the rectifier in turan
detects (rectifies) the discriminator's output.

The resulting direct voltage is applied to the grid of the output
valve (25L6) which controls the output current of the circuit, and
taerefore the indicator's reading., ( A milli-ammeter calibrated in 1bs)



INSTAILATION OF SMITH WAYMCUTH CAPAGITORS INTO No 3. FUEL TANK.

Difficulty has been experienced in fuel ocalibration .f%sr the
installation of Nos3, Fuel tank, this in many cases has been due to
demaged capacitors, the damage occurwing before, during and after

To coff=set the many man hours expended on tank removal, a system
has now been devised whereby the eapacitor units can be fitted with
the tank in situ, partially laced.

Installation of Fuel Tank,

Ensure that the tank bay is clean, and there is n» possibility
of the tank chafing when installing:~ before folding the tank make
sure that all prejections are cevered, position the tank in the tank
bay, and partially unfold:- lace the first three rows of nylon cords
on the starboard side, and repcat tn the port side.

NOTE, The first row is laced with double nylon cord.



Fit the first row cf metal loops to projeet through the floor
intc the bamb-bay, fit spreader pla“ss and split rings. (Bycatrol)

Gostinte to insert the second and third row which are rubber
buttons and lock these with spreader plates and split pins.

Fitting the Capacitor Units.

The electrician must first ensure that the units are serviceable
and the negative lead is cleanly soldered to the rcquired tag at the
co~axial eoonnector, and the comnector leads are attached to the two
forward capacitor beltse Part No. TG .17. Stores Refs. 6A/280).

The tank must now be folded so that the broster pump apertures
are as far forward as possible.

The next stage, the electrician will position himself on the
tank fleor faee upwards, after receiving the starboard capacitor
belt, he will insert this through the fuel pump apeitture, and by
manipulating the tark fabric to locate it in the rubber envelcpe
which is cemented to the side of the tank, finally clipping cn the
locking batton.



Repeat the same process for.the port side:~ new unfold the tank
and place the connector leads in a position suitable for conmeoting
to the rear capacitor belts. .

Visually inspect that the eapaeitor =xits are ocrrectly fitted,

The electrician will now insert the starhoard rear capacitcer unit
T. 18, Stores Refs. 64/2805 thrcugh the float valve aperture into the
rubber envelope, by manipulating the tank fabrie, finally clippirg con
the locking button. Repeat the same operation en the port side.

The elestrical connections are new campleted and visually cheadked,
finally. complete the lacing of the tank, the last row of buttons is
laced with a deuble rylon eord, and the metal loops projecting thrcugh
the floor are locked with spreader plates and split rings.

NOTE,

Marston tanks (black nylm), the rear capacitor urits may be fitted
either through the filler neck aperture,. or the float valve aperture.



