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Introduction

1. This Group contains the description
and operation of the air brake control cir-
cuit, together with information on the ser-
vicing required to maintair the equipment
in an efficient condition. Routeing and
theoretical circuit diagrams ate also.in-
cluded. For a general description of the
aircraft electrical system, reference must
be made to Groups A.1, A.2 and A.3. De-
tailed information on the standard items of
equipment used in the circuit will be found
in the Air Publication listed in Table 1.
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DESCRIPTION

Electro-hydraulic valves

2. The electrical control circuit for the
hydraulically operated air brake is actuated
by a thumb switch, marked IN and OUT,
incorporated in the throttle twist grip. This
switch controls two electro-hydraulic sole-
noid control valves located in the rear fuse-
lage on the port side adjacent to frame 50,
via a relay box and a hydraulic pressure
switch. The relay box, which contains
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TABLE

Table
Equipment type and Air Publication
reference ... .. .. .. ..

three control relays and a spring returm
test switch, is located in the cabin just
aft of the hood control switch box. The
hydraulic pressure switch is mounted adja-
cent to the solenoid valves in the rear fuse-
lage. ’

Position indicator .

3. To indicate the position of the air
brake, a magnetic indicator is installed on
the port instrument panel adjacent to the
undercarriage warning lamp. This instrument



gives a white indication when the air brake
is extended and black when retracted, and
is controlled by a micro switch situated on
a bracket attached to frame 47.

Air brake and alighting gear interlock

4. To prevent damage due to the limited
ground clearance, the air brake control
circuit is interconnected with the alighting
gear circuit so that it is impossible to
extend the air brake by the normal controls,
while the alighting gear is lowered. If the
alighting gear is lowered while the air brake
is extended, the air brake will automatic-
ally retract due to this interconnection.
Similar action will also be obtained by the
closing of a micro switch, located below
the cabin port shelf, which is opetated by
the alighting gear emergency air valve,
when the alighting gear emergency lowering
system is used.
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5. The installation may, however, be
tested on the ground while the alighting
gear is down, by operation of the spring
return test switch on the relay box. Opera-
tion of this switch, in conjunction with a
micro switch located adjacent to the air
brake port hinge, will permit partial exten-
sion and immediate retraction of the air
brake sufficient to give indication on the
magnetic indicator in the cabin that the
system is operating satisfactorily.

Operation
OUT circuit

* 6. When the alighting gear is retracted,

contacts 3 and 4 of the alighting gear con-
trol UP switch are made and supply the air
brake control switch, via the normally
closed contacts of the alighting gear emer-
gency air valve micro switch. Operation of
the air brake control switch to the OUT

TABLE 1

Equipment type and Air Publication reference

Equipment Type

Air Publication

Solenoid valve, Type C.5701Y, Mk.B ... ...
Solenoid valve, Type C.5705, Mk.A

Micro switches, Type 1A ... ...
4 Relays, Type 9B, No.1 and Type S, No.1

.
Pressure switch, Type TP.5300, 5300/1, 5300/2 or 1300 ... ...
 Magnetic indicator, Type C.5165Y or Type A.2

A.P.1803D, Vol.1, Book 3, Sect. 8
A.P.1803D, Vol.1, Book 3, Sect. 8
A.P.1275A, Vol.1, Sect.11
A.P.113F - 0615 - 1
A.P.4343B, Vol.1, Sect.20

LX) soe o0 oo see
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A.P.113D - 1309-1 P

position will now energize the solenoid of
the main electro-hydraulic control valve

~ (No.1) and hold-on relay P.1. A supply is

alsomade to the hydraulic pressure switch,
the contacts of which are open at this time.
After the control switch is released, the
circuit to this solenoid valve is maintained
via the closed contacts 3, 4, 5 and 6 of
relay. P.1, contacts 5 and 6 of the test
switch and contacts 2 and 4, of the de-
energized relay R.1.

7. The air brake jack will now extend to
put the air brake out, by differential action
at high speed, until the rise in hydraulic
pressure due to the air load on the air brake
causes- the hydraulic bressute switch to
operate and close its contacts. The closing
of these contacts completes the supply to
the solenoid of the high speed electro-
hydraulic control valve (No.2) and relay N.1
This circuit is maintained, once the pres-
sure switch has operated, via contacts
3, 4, 5 and 6 of the hold-on relay N.1. The
jack continues toextend to put the air beake
out, but now at full power normal speed,
until the full out position is reached. When
the ait brake starts to extend, the aft micro
switch completes the earth return for the

- magnetic indicator which is then energized

by asupply from the circuit fuse and shows
white to indicate that the air brake is ex-
tended.

Airbrake and alighting gear interlock
8. Ifthealighting gear is selected down,
T.P.(E) 11599
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. while the air brake is extended, the UP
switch of the alighting gear control will
immediately break contacts 3 and 4 to dis-
connect the supply to the air brake control
switch and de-energize the electro-hydraulic
control valves and hold-on relays, thereby
automatically retracting the air brake.
Similar action is also obtained on using
the alighting gear emergency lowering
system, by the opening of the contacts of
the micro switch operated by the emergency
air valve. Air brake retraction must not
normally be obtained by selecting alighting
gear down.

IN circuit

9. On operation of the air brake con-
trol switch to the IN position, relay R.1 is
energized to open the circuit to the hold-on
relays P.1 and N.1, thereby de-energizing
the solenoids of the electro-hydraulic con-
trol valves. With the control valves de-ener-
gized, the air brake jack will retract and
bring the air brake to the IN position. When
the air brake is fully in, the aft micro
switch contacts are open thus de-ener-
gizing the magnetic indicator, which will
show black, to indicate that the air brake
is retracted.

TEST circuit
10. The operation of the spring return
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test switch, used to test the air brake in-

" stallation on the ground while the alighting

gearis down, is such that when it is placed
in the ON position, current is fed via the
circuit fuse, through contacts 4 and 5 of
the test switch and contacts 2 and 4 of
telay R.1, to energize the solenoid of the
main electro-hydraulic control valve. The
air brake jack will now extend to put the
air brake out until, at a position of approx-
imately 15 deg. out, the forward micro
switch is operated by the air brake hinge
arm. This micro switch then completes the
supply via contacts A and B, to the coil of
relay R.1, via contacts 1 and 2 in the test
switch. When energized, this relay breaks
the supply to the electro-hydraulic control
valve and the air brake immediately re-
tracts.

11. Relay R.1 is maintained in the ener-
gized state, by a hold-on circuit through
its own contacts, until the test switch is
released and returns to the OFF position.
As the air brake extends, the magnetic
indicator is energized by the operation of
the aft micro switch, in a manner similar to
that described in para. 7, to provide in-
dication that the installation is operating
satisfactorily.
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SERVICING

General

12 For general servicing of the electrical
system, reference should be made to Group
A.1 of this chapter. Apart from keeping all
the components clean and carrying out the
normal routine tests of security and service-
ability, the only other servicing necessary
is the adjustment of the micto switches, to
ensure the correct operation of the installa-
tion and magnetic indicator as described
in Section 3 Chapter 4, followed by the
functioning checks of the installation as
described in Section 3, Chapter 6 of this
volume. The electrical tests of the electro-
hydraulic control valves are described in
the appropriate Air Publications quoted in
Table 1 of this group.

REMOVYAL AND ASSEMBLY

General

13. Once access has been obtained, the
removal and assembly of the components
forming the  air brake control circuits
should present no unusual difficulties. The
location and access to all thg components

is indicated in Group A.3 of this chapter.

A




CABLE_JCON [ X<[coN]| T 24 CON | _CABLE TERMINATION CoNT g JCONT gq fcoN 1B cON [CABLE] - “Tcon TCRBLE] ™~ Jcon]_CaBLEe
TERMINATION  [TYPEJCCT|PIN |@wi| PN PIN [TYPEJCCT N TR | TR P | OB PN {vee PIN [TYPE PIN [Ccr] Tvee] TERMI
size|cope|ReF. [ S S irer| 187 |REF [SIZE [codE Rer| 14 trer| !9 |Rer Rek size | 40 |rer [o1ze | 45 | Rer o] aae NATION
PORT COCKPIT SHELF (REAR
PORT/ INST PANEL u/ps |ABI0 [F68A Feoal 1A IFia Rlu/peasio ng G) REAR FUSELAGE
u/c
SELECTOR . Frwl d (Fisw] 1 lcigw i2wlves| o (R swlureel T847 |g 20 |asialuives] | O] At
SWITCH F7iclu/PejaB 2 T 7 1 R 20 |AB 3 [/NYPS
- T0 CCT U To cCT. ® |switcu
roECT F7iA|u/P6 |aB 12 A
v FA7W|U/P6|AB 14 2YlvPs| o 173 viukveel TR Ig 20(asosumreel | o 2 A
ujes laB12 |reaB| L lreos - o ] 12 X[UINYPS 5 R 3 XUINYPG, IR 20 jAB22[UINYPS|
o8 T 184 CABIN 17 ® JswiTcH:
( CABLE ASSY F F70D|U/P6 |ABIO LJAIRBRAKE RLY BOX @ a ’
ABIO & ql 3 SOLENOID VALVE
P 187) [ |Froujuse s |as2 24 7848
0 oo Op @ )R 20 (4B 1 [UiNvPS ©l stm
AIRBRAKE u/es |asialreact L lesocl il Test sw.| |[© & O RIQ I'|r 20 [aBs [uinvee) N
INDICATOR 1 AN ®
; a FT0F|UfP6 |AB22g | N
"~ [THROTTLE CONTL HANDLE |, ~|AB2 |FS3 YIYELIOW PRESSURE SWITCH
z AB 2 |F SIWIWHITE FI7TY FI8 Y 18y BN 1R 20 a8 JunvPs| g S
& FI7 X F18 X kisx i inivps|
/R_\ G {las 4 |¢ s3e[reo BT |leroju/es jan 4 15| R 20JABOLINYPS, ¢ 5
@G \ || = la8 8 [F s36|cReEN \7/& F10Alu/P6 88 4
e F706|u/P6 |AB24,
-® 5 ®) [ SOLENOID VALVE
> Froclu/pslaBs
T8 4 @
3 T0 £[U/P6 [ABS ®
FI7 Y[U7P6 [AB24Y R 20 AB L {UiNYPG ©| rop
- | _ARBRAKE SWITCH | , £ 7 X[U/P6 [AB 22 7yl 4 fFeul g key ci2ujunres| LR 3 vl R20 ABS NP L@
= [PORT COCKPIT SHELF (REAR) Fi7UJU/P6[AB8 r 7 ¢ p D L"
FITY FI8V cisv 12 Viunves R3 VN
) W—® rPjag 5 IF 45 Fi7v]u/Pe |AB 6 p ?c uf b3 Ve
-—+ TOCCTOT
+ MAIN PORT 4(&()__ T0 o7 oF N
5 AMP 5 AMP li__
e2 AB 10 ) AIRBRAKE | : ABIO
i : SWITCH
UNDERCARRIAGE : jé ® p
CONTROL < 5 §
swickes_ Ly o |0 | @ A8 4
& E | @ " TEST SWITCH RELAY NI
Sl B . 1Y)
DOWN__ O~
| S MAGNETIC
uc4 3 INDICATOR
UNDERCARRIAGE ' : . o Jues
EMERGENCY f AB 14
MlCRO@SWITCH A i 18 i = -~
uci]
Rl o I up ot
' UNDERCARRIAGE AFT MICRO SW.
AB 22
'@ SOLENOID VALVE & ®
D L - i FWD MICRO SW.
Lkes - ues AB3 s
ABI12 §
AB 2 v v é
e N g'
3
r Fig.1 Air brake control (routing an d theoretical)
/”f;‘/
RESTRICTED - .
. o T




This file was downloaded
from the RTFM Library.

Link: www.scottbouch.com/ rtfm

Please see site for usage terms,
and more aircraft documents.



https://www.scottbouch.com/rtfm

