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Introduction

1. This group contains a description of
the electrically-operated flying instruments
installed in this aircraft, including the
necessary routeing and theoretical diagrams
of these installations. For a general des-
cription of the instrument installation,
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DESCRIPTION

Gyro compass (Code C)

2. The gyro unit of the Type GM4F gyro
compass installation is situated on the
centre-line of the centre instrument panel
just below the artificial horizon . The
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Fig.1. Gyro compass
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gyro unit is an electrically-operated direc-
tional gyro, which is orientated in the
the earth’s magnetic field by a remote
detector unit located in the port side of
the tail plane. The instrument gives a
continuous indication of the aircraft’s
magnetic heading at all times throughout
flight. The installation, which also incor-
porates a precession amplifier and a
corrector control box, is supplied with
d.c. for compass correction and three-phase
a.c. from the a.c. supplies circuit des-
cribed in Group E.1 of Sect.5, Chap.l. The
precession amplifier and corrector control

TABLE 1

box are both located on the starboard side
of the cabin. A routeing and theoretical
diagram of the installation is given in fig.
1, but for a full description of the compass
and the principles of operation, reference
should ' be made to the appropriate Air
Publications listed in Table 1.

Artificial horizon (Code H)

3. The artificial horizon is located on
the centre instrument panel just above the
gyro compass and provides a continuous
indication of the aircraft’s attitude in
roll and pitch in relation to the natural

Equipment type and Air Publication reference

Equipment Type

Air Publication

Gyro compass

Gyro unit, Type A or B

Detector unit, Type A

Cortector control box

Precession amplifier, Type A
Artificial horizon, Mk.4 (Pre Mod.654)
Artificial horizon, Mk.4A (Post Mod.654)
Levelling controller, 6A/5084 (Post Mod.654)
Turn and slip indicator, Mk.2

Tail plane position indicator, Type MF.858FL

Tail plane position transmitter, Type 227FL

Rudder and aileron trim indicator, Type S01FL

Rudder tab position transmitter, Type 470FL

Aileron tab position transmitter, Type 553FL or 568FL

Flap position indicator, Type 473FL
Flap position transmitter, Type C

A,P,1275B, Vol.1, Sect.11

A.P.1275A, Vol.1, Sect.13

L v A.P,1275A, Vol.1, Sect.16
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horizon. The instrument is an electrically-
operated gyroscope, the gyro unit being
basically a three-phase induction motor,
which is supplied with three-phase a.c.
from the a.c. supplies circuit described
in Group E.1 of Sect.5, Chap.l.

4, Fast erection of the gyro may be
attained by the use of the fast erection
push switch located on the centre instru-
ment panel adjacent to the artificial
horizon. This switch allows the pilot to
re-erect the gyro should it topple, due to
a sharp manoeuvre of the aircraft, and
should not be used until the aircraft is
once again in level flight. The switch
must not be held pressed for longer than
1 minute, otherwise the torque motors may
be damaged.

Operation

Pre-Mod.654

5. The artificial horizon is fed with three
phase a.c. from the a.c. supplies circuit,
described in Group E.1, Sect.5, Chap.l.
The routeing and theoretical
(fig.2) is self explanatory.

diagram

Post Mod.654

6. The artificial horizon is fed with a
three phase a.c. supply from the a.c. junc-
tion box in the a.c. supplies circuit. This
supply feeds the instrument viaaLevelling
Control unit employed to give automatic
fast erection to the gyro, on the initial
starting of the instrument. The control
unit is situated beneath the forward por-

tion of the starboard cabin shelf and con-




| INSTRUMENT

PANEL MTG. \

TRI-METYINSMALL 25

A A
ARTIFICIAL G B
HORIZ ON AH.I CABLE & Bcl
|
SEXTO-VINMETSMALL 25 AC JUNCTION BOX
l"NE':E:-J-'E‘.AL RING 1 QUTER Gf;"BM RING 5 ! . MAIN FRAME BACKPLATE R}L TERMINAL BOX RED A
.t - ool et 4 °
o \ T p’;&r“; |pH0;%iTE]T;LURE | ‘ 15 vOLTS
GYRO | o | | "y (™ NDI |
(™ | { g TRANSFORMCR Bl BLUE ¢ Lrooe)s
A ——— ot R ST I i
[ | EPp— . 4! %Tn.\ns [
B .l l o L—lw**"‘“J," o R7 & __WHITE Be
| mi |y A al: YELLOW Da
ROTATING THE INSTRUMENT | 6 |
CLOCKWISE FROM [ERO [—@.D—f'——— SR - N—— _{:PBLUE "?ﬁ
FACING THE PLUG END 8 BLUE
TZ MAKES AT 5 MIN . T S—,
TZ BREAKS AT 10 DEG | EgrELLOw 3
TN MAKES AT 5 MIN - 4 \ONINS, N N !
“E_QE_TI ORANGE |
| > i e
8 | T TIm goLET
T—— RoLL MERCURY = FAST ERECTION
1l .~ < 1 PUSH-SWITCH
SWITCHES TILTED 10 DEG~<— 1 -v*%A KTHWARTS Hirs ,‘—_thﬂcw L4 g USH=5
FROM ZERO. D 1
PITCH MERCURY T i f ‘ G
SWITCH (FORE & BX 0 . BROWH Le b
AFT) LD~ - e ‘b 50 BN .
RAISING PLUG END TORQUE MOTOR [
FROM ZERO POSITION (CIRCULAR) K
PK MAKES AT S MIN. - L3 v g8
PK BREAKS AT 10 DEG 2 ) ]
PJ MAKES AT 5 MIN TORQUE MOTOR (ARC SHAPED) e VIOLET L2 T &
L]
POINTS CONTACT SLIP RINGS

Fig.2. Artificial horizon (Pre-Mod.654)

RESTRICTED

T.P.(E) 8793



A.P.4347 ], Vol.1, Sect.5, Chap.2, Group 3.B

F.5./3 A.L.146, July 66
INST, CABLE | CON CON CoNT we |CONT_casle
FLYING INSTRUMENT PANEL PANEL [rypefccy| PIN STBD. SHELF PIN frypg AC. JUNCTION BOX. | PN ‘: PIN [tyvee[cer| SUPPLY PANEL
MTG._ |SIZE [CODE| REF. REF |SIZE REF REF |SIZE|CODE
MINIATURE 12¢ LEVELLING CONTROLLER
_ASW[MiNIC AH3 A =
| 858K |Minizc AH3B ,3
L&Y M AHSC )
0SR [MivC ansp[ ¢ y FLDA|MINC "G _rer
-8 . o D. @ [N
[ €58L miad  Tanse[ ¢ N AT TR
FEBN  [MINI2C AH3F £ LD.CIMIN3C BO®  rr
| G SGREYMINZC AHIG F.1D.0|U/P 6 CL FIBP| 1 |Rap|upelan2
3 P H.|
| HELTGRIMINI2C AHIH @ FLD.E|U/P 6 Fl182 >‘ F2Z|U/P6[A
[ GOR e ™ Tans % q
|k SV pmac]  Tansk %5
ARTIFICIAL HORIZON "—L‘<P 2 ARL <
(M50 |miac AHIM 45

( INNER GYMBAL RING

TMAIN FRAME BACKPLATE

!
’J'm L Fowin#
& Trulure |
! Pl

W
ND. pECORRECTION L, o L ¢
RS
' GYRO AUTO" TRARS ¥ CONDENSE :
=2
BK .
T ! THERMAL
! R RELAY. TRANS.
ROTATING THE INSTRUMENT ;
CLOCKWISE FROM ZERD FACING THE =, P
PLUG END: , ROLL MERCURY SWITCHE L & A
NIZ MAKES AT 5 MIN, BN “~id
TZ BREAKS AT 10 DEG. | ] 1 e
AL A == 1 & T
H 4
RLUG “:‘Ds_z MAKES AT —""""1 | S 2§ LTGR B“fé
: 5 HIN— ! R |
v Mol EREAKS AT 10 DEG, —@: ! I — & £
B, MERCURY ALWAYS MAKES | _—r T v f
CONTACT WITH N. "] [
: . L] Lok
CONTACTS MADE WHEN SWITCHES | GREY | &7
TILTED 10 DEG. FROM ZERO. C
3 RELAY B’
allJ e Suf E
RAISING PLUG END FROM ZERQ PITCH } ! RELAY A’
ekl |l g Ll :
PK. T 5 MIN. o
X BRERRS AT b DG, FORE & aFT | UY) O ThouE e 0
LOWERING PLUG END FROM ZERG, s
Fosmo%‘( MAKES AT 5 NI LEVELLING CONTROLLER
QK BREAKS AT 10 DEG. POINT CONTACTS SLIP RINGS INSTRUMENT S

NB. MERCURY ALWAYS MAKES
CONTACT WITH J.

ARTIFICIAL HORIZON

T.P.(E) 8794

Fig.3. " Artificial horizon (Post Mod.654)
RESTRICTED

B.205419, Issue 4




t [ e 5 ool g 18T D.'-,‘p{ N

. _ 0ng |REE

i

| CABLE ASSYHIA ———.

| (o e) |

1 A - 158 L;zez

‘ i

i O O - IELRUbEY

I ‘ |

| " TS10]Fl2A4
0 TS4 F328A

TUHN & SLIP SWITCH

CABLE SUPPLIED
WITH INDICATOR

LN NS 18 __1 ues g@) TURN &

£ -?ABL?
| | FRAME 12 e
LEG PAMEL : TITE[CCT
Recfs s - - 7 STBD Sz

H D/PS6

|

SLIP

RELAY
/ "’3-)
PLUG — 4
| FORM F32 [ -
| |
| ‘UIPC‘ (5)
| # U I P
: ‘ U/P6
| Jure |

e

TURN & SuP INDICATOR
\
TSI0 |F32AA 1
Lues |~
| . 2/
TS3 [F32a8 g JuFs |y _T_
Lo T
\lf Uk TSI @
P
+ MAIN STBD. B+ (EMERGY BATTY)
25aMP Y 2'5 AMP 5 AMP
T52  rypN aSLIP 158
SWITCH
Gbl
2
DG
RELAY 1510
! ?(g
y ¢ 4
; [ Ts :
3
TURN & SLIP INDICATOR
J-Tm 153
= v

B.246506, [ssue A.

Fig.4 Turn and slip indicator (routeing and theoretical)
RESTRICTED

T.P (E) 8795



F.S./4 A.P.4347], Vol.1,Sect.5, Chap.2, Group 3.B
A.L.146, July 66

, CABLE |CON | —|cON |com con e [con e [cow] | -
FLYING INSTRUMENT = ‘ SUPPLY 0N ICON ‘coN | coN CoN| CABLE
PANEL TYPE[CCT [PIN [SZ|PIN (PIN | pore) S=|PIN io PIN| J.B.L. PIN PINIZglPIN ng REAR FUSELAGE
SIZE |CODE [REF. |— & |REF (REF, REF REF | = |HEF| \REF REF. € ™ IREF CODE|SizE
‘ ‘ | 18.48
i 1 ‘ | RIGE TD | Yerrs Db
| | |
| | | i |
| | | | TB45
[ | ! L foems B
U/P6 D6 IFI | | ‘ | B |
O \ | ?Lé_ ﬂzti Ml A JFism q :cmr_& _GFON g RINTOE. | | 2
@ U/P6(TDB |FI2K SFI7K] FITL FIBL | Ci8 CIOPCICD RIO'TDE 121 = ¥
] | — o= ‘—*‘E(.—Q — ()
& U/P6|TD4 |FI2J F17.! P AT TIPETY: €00 cioP j = 2 ¢
e ST e e e e S D)
. | i
TAILPLANE POSITION (4D -o— e B L aroz. | e ==
INDICATOR [ ; TAILPLANE POSITION
[ } - o TRANSMITTER
I 0%
| zZE
| | ELT
| | ‘: I 13 25 PORT WING
! | C8C L chrm“m
! lc 1M ¢ l'*@"}ca{,_ Qr DFLZJ/ - ] LI e G
‘ | Le80 2 P ]
Weelrpalriarg LM P t,? ] e e o e s J Loesuiatie | /B 5
® — (AP gede Graeroeles o w0 L [l
uweelFos el Span Fire. Fiee] ‘ LoparfFpelps G | Testimess | t——iidd
FLAP o ! : o YRl ARl L 1, R S | CABLE ASSYPY | N
POSITION U/P6 |FD 8 FI2HA SFI7P! | [Fl70] |aa\ P2GIFDBUPS <y | e )
INDICATOR I \T 0. i ‘ ! J, ! ® LS TRANSMITTER
L L | ol p— e e e e . —
+MA N STBD + MAIN STBD ;
25 AMP % 2:5 AMP 3
‘ -3 EEe—— 4 -
TRANSMITTER
104 e
1 [ 10 6 v Fllg =V
{102 i - 2
|
|
1D 108
| I e e NOICATOR
i TRAWSMITTER
® 5
| g
TAILPLANE POSITION INDICATOR FLAF FOSITIUN INDICATOR &
=1
‘
w I S
Fig.5. Tail plane and Flap position indicator
TLE) 8796 RESTRICTED




o ] o CONTrpaw] suspLy | CABLE [CON | JEONT caBLE Twing | Frame|CON [ CABLE
PORT C “ LT | Loy feet T*PElaRm} . |PIN [ETTTTPE TERMINATION
elrer| 7| \EF [CODE|SI1ZE | REF |CODE|SIZE|
) I o PORT | PORT WING PORT AILERON
| ADI [U/PG ‘ P2s (Al [ulPe 8
R TP | : ——{0— W
o | ¢ N A N G ) ) W R )
) ufee ADE([U/P6 PaviaD8|U/PEl = - = R R
® | (3 e~ e - = 1 (
5 U/P6 (AT 6 |Co0H ADG [U/P8 P2U{AD 6 |U/PE = =
- ® | iy ® e e ) 1200 L W Teaste asev pe | XS
= 1 U/PG{AD 2 |CIH AD2 [U/PB Pet|avzfurs] o !
L e ——- (o —t . (G
i o | TB 27 AILERON TRiM
| ‘ i | DESYNN TRANS
| | |
| REAR
Fl |—46
[ | FUSELAGE : ?
| TB.48 ,
| [ FIN
L___mu RDI1 |U/Pé B
FION|U/PE | RDS |FI9a U/P6|RD6|F204 U/P6 |RD 6 |C204 CI0G{RO6 |U/P6 RIG|RDG|U/PE W
RMEPERTES B - ® il (. " . ) e 0/P SH 6
| ) 7i FI9P|U/P6[RD 8 [FI9B -—U"M Ros |Fao| 1 u/P6|RD 8 [C20 - CIOF|RDB |U/PE| J |RIF |RDB |U/PE Y
[ F190|U/P6 (RO 4 [FI lu/Ps|RD4|F200] 3 | CI0E| RD4 |U/P 6 Y |RIE [RD4 [U/P6 =
xiooen | | [ sl tJrisc] 4 lures|moafrzoc] 3 uips|Ro4 Jc200) )& RIE |Ri re T P
TRIM IND]| L 5 | U/P6(RD 2 ch; CIOH| RD2 | U/P6 ) RIH |RD2 |U/P6
DR 3 - = R ] T
D@ Oa [} --o ® 3 ® RUDDER TRIM
T840 DESYNN TRANS
l
+ MAIN STBD + MAIN STBD
25 AMP g 25 AMP
RD2 |
TRANSMIT TER TRANSMITTER ﬁ]f
— _ 3
4D 4 RD 4 RD 6 RD 8
]
3 2
. <
INDICATOR ADI INDICATOR RO 5
= v 5
AILERON TRIM INDICATOR RUDDER TRIM INDICATOR 2
L)

Fig.6 Rudder and aileron tab position indicators

RESTRICTED

T.P.(E) 8797



TP () 7092

F.5./5

tains a transformer, a thermal relay, two
normal relays and power factor correction
condensers. A routeing and theoretical
diagram of this installation is given in
fig.3.

7. Once the a.c. supplies circuit is in
operation and a supply is fed to the gyro,
via the levelling control unit, the gyro
commences to rotate, At the same time the
transformer in the control unit supplies
the thermal relay, the feed passing through
the made contacts 1 of the de-energized
relay B. When the contacts of the thermal
relay make, a d.c. supply from a fuse in
the supply panel is fed to energize relay
A. With telay A energized a supply of 115
volts a.c. is fed to the two torque motors
in the artificial horizon through contacts
2-3 of the relay, the slip rings and mercury
switches in the instrument. At the same
time a supply is fed to energize relay B,
via contacts 6 of relay A.

8.  With relay B energized the d.c. supply
passes through the made contacts 2 and
forms a hold-on circuit for the relay, while
the a.c. supply to the transformer passing
through contacts 1 is broken and the ther-
mal relay is in turn de-energized. When the
contacts of the thermal relay break, relay
A is de-energized, the 115 wvolts a.c.
supply fed directly to the torque motors
is broken and the auto transformers is
brought into circuit again, via the closing
of contacts 1 of the relay, to feed the
torque motors with their normal 20 volt
a.c. supply.

Turn and slip indicator (Code TS)

General

9. This indicator is fitted on the star-
board side of the centre instrument panel
just below the rate of climb indicator.
It is provided to indicate the aircraft’s
lateral attitude in relation to level flight
and to indicate skid, side slip or correct
bank during a turm. The indicator is an
electrically-operated instrument which is
normally-supplied from the aircraft’s 28
volt d.c. supply or, should this supply fail,
from the standby batteries (Sect.5, Chap.l,
Group B.1).

Normal supply

10. The normal supply, which is operating
immediately the battery master switch is
placed in the ON position, is provided
with duplicated fuses located in the leg
panel. The supply from the fuses to the
instrument is controlled by a relay also
located in the leg panel.

Emergency supply

11. Should the normal d.c. supply fail,
the standby batteries may be brought into
use by placing the NORMAL/EMERGENCY
turn and slip switch to the EMERGENCY
position. This. switch is located adjacent
to the turn and slip indicator.

Operation

Normal supply

12. The operation of the normal supply
circuit is such that when the battery
master switch is placed in the ON posi-
tion, the turn and slip relay is energized,
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via the normal circuit fuse., Contacts of
this relay, which are made while the relay
is energized, feed the supply from the
normal fuse and through the turn and slip
switch to operate the indicator. If the
normal fuse fails, the relay will immed-
iately be de-energized, thus making the
other set of contacts, which are fed from
the standby fuse and also connected, via.
the turn and slip switch, to the indicator.
The indicator is now supplied from the
standby fuse and remains in operation with
no apparent indication of fuse failure.

Note . . .

Due to the fuse change-over facility
of this circuit, it is Important to check
that the normal and standby fuses are
both serviceable before each flight.

Emergency supply

13. The emergency supply is provided as
a standby in the event of an electrical
fault developing in the normal d.c. supply
to the indicator. A separate 24 volt supply
(Bt) from the standby batteries passes
through a fuse to contact 3 of the tum
and slip supply switch. Placing the switch
in the EMERGENCY position makes con-
tacts 3-2 and breaks contacts 1-2 of the
switch, thus isolating the normal supply
and connecting the emergency sup ply
to the indicator. A circuit diagram of the
turn and slip indicator installation is

given in fig.4.

Tail plane position indicator (Code TD)
14. The incidence of the tail plane is




shown on an indicator situated on the
port side of the centre instrument panel
just above the machmeter. The indicator
is operated by a Desynn transmitter loc-
ated in the dorsal fin just above the tail
plane actuator and linked to the actuator
by a short operating rod. A routeing and
theoretical diagram of the electrical cir-
cuit is given in fig.5. Details of the
Desynn system will be found in the Air
Publications listed in Table 1.

Rudder and aileron tab position indicators
{Code RD and AD)

15. The settings of the mudder and aileron
trim tabs are shown on a trim indicator
located just forward of the trim switch
on the cabin port shelf. The mdder portion
of the indicator is operated by a Desynn
transmitter, which is bolted to nose rib F
in the leading edge of the fin and the
aileron portion of the indicator is actuated
by another Desynn transmitter located
adjacent to the tab actuator in the aileron
structure. Both transmitters are actuated

by cables connected to levers on the tab
actuators. Routeing and theoretical dia-
grams of the electrical circuits of the
indicators are given in fig.6.

Flap position indicator (Code FD)

16. This indicator is located on the port
side of the centre instrument panel just
below the machmeter and is operated by a
Desynn transmitter located in the port
wheel bay. This transmitter is linked to
the flap drum switch and interconnecting
levers by a Bowden cable. A routeing and
theoretical diagram of the electrical circuit
is given in fig.5.

SERVICING

General

17. The necessary servicing to maintain
the electrically-operated flyin g instruments
in an efficient condition and the standard
serviceability tests, which should be
applied is contained in the approprate
Air Publications listed in Table 1. The

RESTRICTED

method of adjusting the linkages to the
various Desynn transmitters will be found
in Sect.3, Chap.4. Before servicing or
removing any of the electrically-operated
instruments, the aircraft must be rendered
electrically safe, as described in Group
A.1 of Sect.5, Chap.1.

REMOVAL AND ASSEMBLY

General

18. The removal of the instrument panels
carrying the electrically-operated flying
instruments is described in Group 1.B.
Once access has been obtained, the
removal of the instruments from the panels
should present no difficulties, Access to
the rudder tab Desynn Transmitter may be
gained by removing a door from the port
side of the upper fin structure and access
to the aileron tab transmitter is obtained
by temoving an access door from the upper
sutface of the aileron nosing, after the
removal of the aileron.

T.P.(E) 8799
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