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Warning 

Voltages in excess of 100 volts a.c. or d.c. can be dangerous under certain circumstances. 
rical system is electrically safe before any servicing is attempted. 
with the electrical powé? switched on, the greatest care must be exercised. 

Introduction 

1. This Group contains brief descriptive 
and servicing notes on the engine instru- 
ments installations. For detailed informa- 
tion on all items of equipment reference 
should be made to the relevant Air Publica- 
tions. 

2. Information on the layout and inter- 
pretation of the schematic diagrams can be 
obtained from the General Information 
group placed immediately after Section 5 
marker card. Also to be found in the 
General Information group are all the 
general modifications applicable to all types 
of Valiant aircraft. 

TACHOMETERS (fig. 1) 
3. Each engine has a separate but identical 
tachometer system, comprising a 3-phase 

DESCRIPTION AND OPERATION 

generator mounted near the oil filter on the 
starboard side of each engine and directly 
connected to an indicator mounted on the 
instrument centre panel. The indicator 
contains a self-starting 3-phase synchronous 
motor which moves the pointer of the dial 
by means of a magnetic drag element. The 
circuit is entirely self contained and is not 
connected in any way with the aircraft 
general electrical system. 

OIL PRESSURE GAUGES (jig. 2) 

4, Each engine has a separate but identical 
oil pressure gauge system, operating on the 
ratiometer principle. A change of oil 
pressure alters the value of the inductances 
in the transmitter causing unbalance of the 
ratiometer in the indicator which in turn 
moves the indicating mechanism. Thus a 

TACHO GENERATOR 

Fig. 1. 

INDICATOR 

Tachometer 
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Personnel should therefore ensure that the elect- 
Where it is essential that tests or adjustments are to be carried out 

continuous indication of oil pressure is: 
obtained. Each system operates at 26 volts 
single phase a.c., obtaining its supply from 
the secondary side of a transformer, whose 
primary is supplied at 115 volts single phase 
a.c. from the instrument supplies torque 
switch box behind the radio crate. The 
indicators are mounted on the pilots” 
instrument centre panel and the transformers. 
in the starboard console. 

FUEL CONTENTS GAUGES 
(jig. 3 to 6) 

Note... 

Aircraft fitted with Mod. 779 have fuel 
contents recorded in terms of mass units 
instead of volumetric units. The tank units, 
cable assemblies, rectifiers and power units 
remain the same, the only difference being 
the indicators which are now calibrated. in 
mass units. 

5. A Pacitor system of contents indication: 
is used, whereby the variation in the ratio: 
of fuel/air as a dielectric alters the capaci- 
tance of the tank unit which forms one arm. 
of a bridge circuit in the rectifier unit. The 
two measuring arms are coupled to rectifier 
systems and the output is applied to the: 
indicator. 

6. The port and starboard systems are 
similar. The port and starboard wing tanks. 
operate from separate oscillator units and 
the fuselage tanks from a common one.. 
One oscillator supplies the two reserve tanks. 
and the transfer tank and a further oscillator 
unit supplies both underwing tanks. The 
outer wing tanks have a tank unit in each 
of the three cells working in parallel, giving. 
one indication on one indicator only, 
similarly, the two cells of the inner wing: 
tanks indicate on one indicator. Each
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-underwing tank has three tank units in 
parallel feeding one indicator. Although 
only one indicator is provided for each 
fuselage tank, the three cells can be measured 
separately, or as a combined total, by means 
of a selector switch mounted on the fuel 
panel, and a relay rectifier unit mounted in 
the port and starboard service bays. When 
a selector has been made the relay solenoid 
R2 is energized. The relay which is of the 
rotary type, hunts until the correct position 
is obtained when the selected tank unit will 
be connected to the rectifier and the gauge. 
The wing, main fuselage and underwing 
tank indicators are mounted on the pilots’ 
fuel panel. 

‘7, In the event of failure of either the port 
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TO TYPE IOOA INVERTER TYPE 100A INPUT 

CONTROL PANEL 

pre Mods. 988 and [530 

Fig. 2. Oil pressure gauges 

or starboard wing tank oscillator units, the 
other may be used to measure fuel contents 
to port or starboard by means of a change- 
over relay, R1, operated by a switch on the 
starboard fuel panel. This relay is fitted 
into a junction box on the pacitor relay panel. 

8. The transfer tank has one tank unit, in 
the starboard cell, and one rectifier unit; the 
fuselage reserve tanks to port and starboard 
each contain one tank unit and have an 
associated rectifier unit mounted in the port 
and starboard fuselage fuel’ service bays 
respectively. The three tank units obtain 
their supply from the No. 4 oscillator unit. 
The three indicators are mounted on the 
pilots fuel panel. 

RESTRICTED 

9. The five oscillator units and the port 
and starboard fuselage tank selector switch 
and relay are supplied from fuse panel F. 
The whole system becomes operative on 
closing the flight instruments master switch. 
The oscillator units are allocated as follows:— 

No. 1 Port wing tanks. 

No. 2 Starboard wing tanks. 

No.3 Port and starboard fuselage 
tanks. 

Transfer and reserve tanks. 

Underwing tanks. 

No. 4 

No. 5 

FUEL FLOWMETERS (jig. 7) 

10. Flowmeter transmitters are fitted in 
the fuel line to each engine and are mounted 

(ALL. 4, May 58)
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Tank units (Pre. and Post Mod. 779) 

Table 1 

Fuel contents gauges—component capacities 

Tank Type No. off Capacity 

Reserve G.P. 384-023 ~ 2 473 + 18 pf. 

Fuselage, Cell 1 G.P. 384-044.“ 2 288 -- 12 p.f. 

Fuselage, Cell 2 G.P, 384-043” 2 546 + 13 pf. 

Fuselage, Cell 3 G.P. 384-045 2 500 + 20 pe. 

Wing tank No. 1, inner cell G.P. 385-005” 2 266 + 11 pf. 

Wing tank No. I, outer cell G.P. 385-004~ 2 238 + 9 p.f. 

Wing tank No. 2, inner cell G.P. 385-003” 2 2is+ 8p. 

Wing tank No. 2, centre cell G.P. 385-002- 2 192 + 8 pf. 

Wing tank No. 2, outer cell G.P. 385-001” 2 116+ 8 pf. 

Starboard transfer tank G.P. 384-0477 1 240 + 9 pf. 

Port transfer tank G.P. 384-0467 1 246+ 9p. 

Underwing tank, forward G.P. 354-0587 2 194+ 8 pf. 

Underwing tank, centre G.P. 354-059 2 185+ 7 pf. 

Underwing tank, aft G.P. 354-060~ 2 139+ 6p. 

Cable assemblies 

Position Type No. off Capacity 

Underwing tank aft cable G.P. 742-159 2 140 + 10 p.f. 

Underwing tank forward cable G.P. 742-158 2 198 + 10 pf. 

From underwing tank to rectifier G.P. 742-160 2 30 + 3 p.f. 

From wing tank No. 2 connector to rectifier G.P. 742-059 2 292 + 14 pf. 

From wing tank No. 1 connector to rectifier G.P. 742-060 2 38 to 43 p.f. 

From reserve tank cell connector to rectifier G.P. 742-065 2 96 + 10 pL. 

From fuselage cell 1 connector to relay rectifier G.P. 742-059 2 292 +: 14 p.f. 
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Yable 1—continued 

A.P.4371A, Vol. 1, Book 3, Sect. 5, Chap. 6, Group 4 
A.L, 15, Feb., 60 

Position Type No. off Capacity 

From fuselage cell 2 connector to relay rectifier G.P. 742-064 2 138 + 7 pf. 

From fuselage cell 3 connector to relay rectifier G.P. 742-063 2 148 + 7 pf. 

< From transfer tank connector to rectifier fG.P. 742-161 (pre-Mod. 1830) 1 53 + 4pf.r 
\ULG.P. 742-218 (post Mod. 1830) 1 

From each reserve and fuselage cell 1, connectors to tank units G.P. 743-026 4 23+ 2 pf. 

Between transfer tank inter-cell connector and transfer tank units G.P. 743-044 2 124 + 10 pf. 

Between each fuselage cell 2 connector and tank unit G.P. 743-027 2 50 + 2 pf. 

From fuselage cell 3 connector to tank unit G.P. 743-021 2. 3+ 4 pf. 

From transfer tank connector to starboard cell tank unit G.P. 743-045 1 67 + 4 pf. 

From wing tank No. 1 connector to inner cell tank unit G.P. 743-018 2 1044+ 9 pf. 

From wing tank No. 1 inner cell tank unit to inter-cell connector G.P. 743-019 2. 161 to 174 p.f. 

From wing tank No. 1 inter-cell connector to outer cell tank unit G.P. 743-023 2 77+ 6 pe. 

From wing tank No. 2 connector to inner cell tank unit G.P. 743-020 2 163 + 5 pf. 

From wing tank No. 2 inner cell tank unit to inner inter-cell connector G.P. 743-024 2 209 + 6 pf. 

From wing tank No. 2 inner inter-cell connector to centre cell tank unit G.P. 743-021 2 B+ 4p. 

From wing tank No. 2 centre cell tank unit to outer inter-cell connector G.P. 743-025 2. 90 + 3 pf. 

From wing tank No. 2 outer inter-cell connector to outer cell tank unit G.P. 743-022 2 121 + 4 pf. 

Rectifier units (For additional items on B/K Mk. 1 and B/K/PR Mk. | aircraft see Chap. 9) 

Capacity 
Tank Type No. off 

Pre-Mod. 779 Post Mod. 779 

Underwing G.P. 645-013/1 2 Empty 897 p.f. 897 p.f. 
Full 1375 p.f. 1375 p.f. 

G.P. 645-013/3 (post Mod. 1512) 2. 
G.P. 645-013/4 (post Mod. 2671) 2 

Wing No. 2 G.P. 645-003 2 Empty 1508 pf. 1508 p.f. 
Full 1981 pf. 1968 p.f. 

Wing No. 1 G.P. 645-002 2 Empty 969 p.f. 923 p.f. 
Full 1462 pf. 1399 pf. 

Reserve G.P. 645-001 2 Empty 669 p.f. 609 p.f. 
Full 1088 pf. 1070 pf. 

Transfer G.P. 645-012 1. Empty 895 p.f. 895 p.f. 
Full 1400 pf. 1400 pf. 

G.P. 645-012/3 (post Mod. 1842) 1 
G.P. 645-022 (post Mod. 1830) 1 y 
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Capacity 
Tank Type No. off 

Pre-Mod. 779 Post Mod. 779 

Relay rectifier for fuselage tanks G.P. 654-001 2 Cell 1 
Empty 590 + 40 pf. 590 p.f. 
Full 873 + 12 pf. 833 pf. 

Cell 2 
Empty 736 -+ 40 p.f. 736 pf. 
Full 1307 + 25 pf. 1269 p.f. 

Cell 3 
Empty 736 + 40 p.f. 736 pf. 
Full 1243 + 21 pf. 1184 pf. 

Total 
Empty 2062 + 120 pf. 2062 pf. 
Full 3423 + 95 pf. 3286 pf. 

28 WoT in the port and starboard fuselage fuel 
INSTRUMENT SUPPLY service bays. Each transmitter is con- 

~VE No.) SWITCH -vE nected to one half of two double indicators, 
PANEL D 50 ore mounted on the panel above the starboard 

| es BLUE console, the indicator measuring the fuel in 
1 Ro . Ho. FLOWMETER terms of “gallons gone’. The transmitter 

PA OICATOR works on the displacement principle, meas- 
uring the quantity of fuel passing through 
the working chamber and transmitting an 

+ 77 electrical pulse to the indicator for each jo 
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Fig. 7. Fuel flowmeter 
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gallon passed. A suppressor unit is included 
in the circuit to minimize any radio inter- 
ference that may be set by the operation of 
the switch in the transmitter. The supplies 
to the circuits are obtained from the star- 
board fuse panel D and are controlled by 
switches mounted adjacent to the indicators. 
A blue warning lamp above each switch 
indicates that the flowmeters have been 
switched on. 

Note... 

Post Mod. 779, different transmitters and 

indicators are used to record the flow in 

terms of mass units in lieu of volumetric units. 

Post Mod. 1599, the indicators will be 

mounted on an angled bracket so that they 

are more readily seen by the 2nd pilot.



EXHAUST GAS TEMPERATURE 
~ GAUGES 

Pre-Mod. 1106 (fig. 8) 

11. The systems of the four jet pipes are 
independent but identical. The following 
describes one system only. Around the 
jet pipe are four thermo-couples (these are 
separate from, but mounted adjacent to, 
the fuel control thermo-couples). These 
thermo-couples are connected in parallel in 
two pairs at terminal blocks on the wing 
ribs each side of the jet pipe and the two 
pairs are parallelled at connector blocks 

THERMO COUPLES 

—_= | 

— | 
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connected so as to give a total resistance 
from thermo-couple to indicator of 8 + -01 
ohms. The resistance of each thermo- 
couple complete with its cable is 0-82 ohms 
and the indicator range is 0-800 deg. C. 

Post Mod. 1106 (fig. 9) 

Note... 

Mod. 1106 introduces the thermometer ex- 
haust gas system Type C; provides ground 
test facilities and wires the jet pipe and fuel 
control thermo-couple circuits in parallel. 

INDICATOR 

Fig. 8. Exhaust gas thermometers (pre-Mod. 1106) 

mounted in the fuselage, just aft of the rear 
spar. The positive connection from the 
parallelled thermo-couples is taken through 
an adjusting spool, connected at the fuselage 
terminal blocks, to the indicator, mounted 
on the pilots instrument centre panel. The 
negative line is taken from the indicator to 
the thermo-couples, via the fuselage blocks. 
The adjusting spool consists of a reel of 
resistance wire which is unwound and 

FS. /6 

12. The systems of the four jet pipes are 
identical but completely independent. The 
following description described one system 
only. Around the jet pipe are eight thermo- 
couples connected in parallel at two com- 
moning terminal blocks, one positive, one 
negative. These terminal blocks are mounted 
on the top of the jet pipe shroud and are 
accessible through a panel in the upper 
wing surface. A connection is taken 
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from the positive terminal block through 
an adjusting spool, connected to the appro- 
priate fuselage thermo-couple block, to the 
indicator mounted on the pilot’s instrument 
centre panel. The negative line is taken 
from the indicator to the jet pipe shroud 
terminal block via the thermo-couple fuse- 
lage terminal block. 

13. The adjusting spool consists of a reel 
of fine resistance wire the length of which 
can be varied so as to give a total resistance 
from thermo-couple to indicator of 8 + 
0-01 ohms. The resistance of each thermo- 
couple complete with cable is 2 ohms and 
the indicator range is 0 to 800 deg. C. 

14. A test plug, mounted between the jet 
pipes, is directly connected to the jet pipe 
shroud terminal block. Two cables from 
the test plug are connected into the jet pipe 
temperature control circuit (para. 20). 

JET PIPE TEMPERATURE FUEL 
CONTROL 

Pre- and post Mod. 1106 (fig. 10 to 13) 

Note... 

Mod. 1106 provides for the wiring in parallel 
of the jet pipe temperature fuel control and 
thermometer exhaust gas system Type ‘C° 
circuits. 

15. This system automatically controls the 
fuel flow to each engine so that the exhaust 
gases in the jet pipe are kept below a pre- 
determined temperature. Each engine is 
separately controlled by identical systems, 
Eight (four pre-Mod. 1106) thermo-couples 
mounted in the jet pipe feed a signal to a 
bridge circuit in the magnetic amplifier, 
(Pending further development the system 
will work for maximum throttle settings 
only, but will later take care of temperature 
for any throttle setting). 

16. The amplifier bridge circuit, know as 
the cold junction compensator, corrects for 
changes of ambient temperature at the 
terminals of the amplifier to which the 

(A.L. 4, May 58)
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thermo-couples are connected. These ter- 

minals are the cold junction of the thermo- 

couples. The correction is effected by mak- 

ing one of the bridge arms temperature 

concious so that it changes its resistance 

with the change in ambient temperature. 

17. Another signal is fed to the compensa- 

tor bridge from the jet pipe temperature 

selector, which is pre-set according to the 

value of controlled exhaust gas temperature 

required. The voltage difference between 

these two signals is obtained from the 

bridge and is fed into a three-stage magnetic 

amplifier, the output of which is fed to the 

J.P.T. solenoid fuel valve on the engine, 

thus controlling the fuel supply to the engine. 

18. The system only operates when the 

exhaust gas temperature tends to rise above 

SEE CHAP.I, GROUP 3. 

the required level. For detailed information, 

see A.P.4343E, Vol. 1, Sect. 12. The 

supply for the system at 115 volts, 3-phase, 

is taken from the a.c. supplies power 

distribution box on the radio crate, through 

fuses in the junction box mounted near 

the starboard amplifiers. The four ampli- 
fiers are mounted in the fuselage roof for- 

ward of the front spar, lower limit and range 

trimmer units being mounted on each 

engine jet pipe temperature control selector. 

19. Mod. 920 (WP.209 and onwards) 
introduces an isolating switch and relays to 

isolate the solenoid on the engine; thus the 

fuel control system can be brought out of 

use at will. On the pifot’s instrument top 

panel is a guarded single-pole switch with 
two positions, NORMAL and ISOLATE. 
In the NORMAL position, the switch 
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connects a supply, from fuse panel D, to 

the coils of two isolating relays, Type S4, 

mounted adjacent to the magnetic amplifiers. 

These relays operate to connect the supplies 

from the magnetic amplifier to the J.P.T. 

solenoids. One relay is for No. 1 and 

No. 2 engines and the other is for No. 3 
and No. 4 engines. 

20. Mod. 1106 introduces a 30 ohm 6 watt 

resistance into each engine system. This 

resistance, connected across the secondary 

winding of the power transformer in the 

magnetic amplifier, provides a dummy 

load equivalent to the J.P.T. fuel control 

solenoid when the system is isolated by 

using the J.P.T. isolating switch. Mod. 

1106 also introduces a 0-5 ohm resistance 

into each engine system. The resistance 

is connected in series with the J.P.T. solenoid 

and in parallel with the engine test plug. 

The 0-5 ohm resister is provided for test 

purposes. 

Note... 

Pre-Mod 1106 this circuit is to be made 

inoperative by removing the a.c. supply fuses. 

These fuses are fitted in the fuselage junction 

box, mounted above panel Z.
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Table 2 

List of equipment 

A.PA37T1A, Vol. 1, Book 3, Sect. 5, Chap. 6, Group 4 
AL, 15, Feb., 60 

Instrument No. off Type, Mk. or Ref. No. Location 

Tachometer generator 4 Mk. 8 Near the oil filter on starboard side of each 
engine 

Tachometer indicator 4 Mk. 10A Instrument centre panel 

Oil pressure indicator 4 Smiths 2-ACR Instrument centre panel 

Oil pressure transmitter 4 — On each engine 

Transformer for oil pressure gauge 4 Smiths 213 MV Starboard console 
system 

Fuselage tanks selector switch 2 Type B, 5C/2910 Port and starboard fuel panels 

Change-over relay 1 5C/3944 Pacitor relay panel 

( Gauge, underwing tank 2” G.P. 280-050 Fuel panel 

Gauge, inner wing tanks 2 G.P. 280-022 Port and starboard fuel panels 

Pre- Gauge, outer wing tanks 2. G.P. 280-023 Port and starboard fuel panels 

Mod. Gauge, fuselage tanks 2 G.P, 280-021 Port and starboard fuel panels 

Ca. Gauge, reserve tanks 2. G.P. 280-020 Fuel panel 

aah Gauge, transfer tank 1 G.P, 280-051 Fuel panel 

res : Gauge, underwing tanks 2 G.P. 280-064 Fuel panels 
779 G.P. 280-064-2 (post Amend 2503) 

Cali- Gauge, inner wing tanks 2 G.P. 280-062 Fuel panels 

brated Gauge, outer wing tanks 2 G.P. 280-063 Fuel panels 

Gauge, fuselage tanks 2 G.P. 280-061 Fuel panels 

Gauge, reserve tanks 2 G.P, 280-060 Fuel panels 

| Gauge, transfer tank 1 G.P. 280-065 Fuel panel 

Rectifier unit inner wing 2 G.P. 645-002 Outer wing undercarriage bay 

Rectifier unit outer wing 2 G.P. 645-003 Outer wing undercarriage bay 

Relay rectifier unit fuselage 2 G.P. 654-001 Port and starboard fuselage fuel service bay > 

Rectifier unit reserve 2 G.P. 645-001 Port and starboard fuselage fuel service bays 

F.s./9 RESTRICTED



Instrument No. off Type, Mk. or Ref. No. Location 

- 

< Rectifier unit, transfer 

Rectifier unit, underwing 

Oscillator unit 

Tank unit inner wing 

Tank unit outer wing 

Tank unit fuselage 

Tank unit reserve 

Fank unit—transfer 

Tank unit underwing 

Yank unit connector 

Inter-cell connector 

Inter-cell connector 

Inter-cell connector 

Junction box 

Function relay box 

Junction box 

[ Flowmeter double 
Pre- indicator 
Mod. Flowmeter double 
7719 indicator 

Flowmeter transmitter 
Flowmeter double 

Post indicator 
Mod. < Flowmeter double 
7719 indicator 

| Flowmeter transmitter 

Switch 
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G.P. 645-012 (pre-Mod. 1830) 
G.P. 645-022 (post Mod. 1830) 

G.P. 645-013 
G.P. 512/002 
G.P. 385/004“ 
G.P. 385/005” 
G.P. 385/001 
G.P. 385/002 
G.P. 385/0037 

G.P. 384/024 
G.P. 384/025 
G.P. 384/026~ 

G.P. 384/023 

G.P. 384-0477 
G.P. 384-046~ 

G.P, 354-058” 
G.P. 354-05 
G.P. 354-060” 

G.P. 423-001 

G.P. 30861-2 

G.P. 30861-1 

G.P. 30861-3 

Vickers 49936-Sht. 4 

Vickers 66036-Sht. 51 

Vickers 67436-Sht. 655 

Kent type 105B/RH 

Kent type 105B/LH 

Mal. 4010 
Kent type 133/RH 

Kent type 133/LH 

Mal. 4010-P 

Rotax D.5404 
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Starboard fuel service bay (pre-Mod. 1830) 
Port side of starboard transfer tank cell 

(post Mod. 1830)> 

Underwing tanks 

Under navigator’s table on radio crate 

Port and starboard outer wing inner tank 

Port and starboard outer wing outer tanks. 

Port and starboard fuselage tanks 

Reserve tank, forward tanks in fuselage 

Transfer tank starboard cell 
Transfer tank port cell 

Underwing tank forward 
Underwing tank centre 
Underwing tank aft 

Various 

Between wing No. 1 tank cells 

Between wing No. 2 tank cells 

Between transfer tank cells 

Outer wing undercarriage bays and under 
radio crate table 

Pacitor relay panel 

Starboard fuel service bay 

Panel above starboard console 

Panel above starboard console 

Port and starboard fuel service bays 
Panel above starboard console 

Panel above starboard console 

Port and starboard fuel service bays 

Panel above starboard console



Table 2—continued 

A.PA377A, Vol. 1, Book 3, Sect. 5, Chap. 6, Group 4 
A .L. 15, Feb., 60 

Instrument No. off Type, Mk. or Ref. No. Location 

Suppressor Type P Adjacent to flowmeters 

Warning lamp blue 4 — Panel above starboard console 

Pre-Mod. 1106 Exhaust gas thermo- 16 6A/1675 (pre-Mod. 269) On jet pipe 
couples 

4 Post Mod. 1106 Exhaust gas thermo- 16 
couples 

Exhaust gas temperature indicator 4 

Jet pipe temperature fuel control 4 
magnetic amplifier 

Pre-Mod. 1106 jet pipe temperature 16 
fuel control thermo-couple 

Post Mod. 1106 jet pipe temperature 16 
fuel control thermo-couple 

Jet pipe temperature solenoid 

Jet pipe temperature selector 

Jet pipe temperature trimmer 

Terminal blocks o
 

ff
 
B
H
 

Terminal blocks — 

6A/3578 (post Mod. 269) 
6A/5452 (post Mod. 2519) 

6A/3578 (pre-Mod. 2497) 
6A/5460 (post Mod. 2497) 

On jet pipe > 

Sangamo Weston 8.64. Form 5C, Sub. 95 with Instrument centre panel 
8 ohms external resistance 

EC1/2 (pre-Mod. 1467) 
EC1/3 (post Mod. 1467, pre-Mod. 2150) 
5CZ/5040 or 5CZ/5541 (post Mod. 2150) 

6A/1675 (pre-Mod. 269) 
6A/3578 (post Mod. 269) (pre-Mod. 2159) 
6A/5452 (post Mod. 2519) 

6A/3578 (pre-Mod. 2497) 
H16/24 (post Mod. 2497) 

5CZ/431 

Vickers 67436-Sht. 363 

Centre fuselage just in front of front spar 

In jet pipes 

In jet pipes 

Starboard side of each engine 

Starboard side of each engine 

On each engine 

Between jet pipes and between jet pipes and 
fuselage 

Port and starboard of fuselage aft or rear spar 

Introduction 

21. For detailed information on the servicing 
of all items of equipment reference should be 
made to the relevant Air Publications. 

22. A detailed description of all the general 
tests to be applied to all aircraft electrical 
circuits can be found in the General Informa- 
tion group, contained in Book 2, immediately 
after Section 5 marker card. 

F.S./10 

SERVICING 

TACHOMETERS 

23. The functioning of the tachometers 

should be checked in conjunction with the 
engine ground run check. Continuity and 

insulation tests, as descrited in the General 

Information group, should be carried out 

to determine the serviceability of the system’s 

wiring. 
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OIL PRESSURE GAUGES 

24. The functioning of the oil pressure 
gauges should be checked in conjunction 
with the engine ground run check. 

(1) Connect 28-velt and 112-volt dic. 
supplies to the external connections. 

(2) Select on No. 2 inverter Type 350 and 
check that the gauge operates toread ZERO.



25. 

(3) Switch off No. 2 inverter and check 
that the gauge pointer moves away from 
ZERO. 

FUEL FLOWMETERS 

(1) Connect a 28-volt d.c. supply to the 
external connection. 

(2) Disconnect the plugs and sockets at 
the indicators and transmitters. 

(3) Select the flight instrument master 
switch to ON. 

(4) Select No. 1 flowmeter to ON and 
check that a 28-volt test lamp lights when 
connected across pins ‘A’“E’, ‘D’-“P’, 
‘F’-“E’, of the transmitter and pins “B’-‘D’ 
of the indicator. Also check that the blue 
warning lamp lights when the switch is 
selected to ON. 

(5) Repeat item (4) for No. 3 flowmeter. 

(6) Repeat item (4) for Nos. 2 and 4 flow- 
meters but connect the test lamp across 
pins ‘A’ and ‘C’, in lieu of ‘B’-‘D’, at the 
indicator. 

(7) Return all switches to OFF and 
reconnect the plugs and sockets. The 
functioning of the flowmeters should be 
checked whilst the engines are running. 

FUEL CONTENTS GAUGES 

Setting up the gauges 

Note . 

The procedure for setting-up the fuel contents 
gauges for the B/K/PR Mk. | aircraft in the 
tanker/receiver role, is contained in Book 3, 
Sect. 5, Chap. 9, Group 3. 

26. The following drill should be carried 
out before any adjustments are made to the 
rectifiers for both pre and post Mod. 779 
conditions :— 

(1) Ensure that the aircraft is level 
laterally and that the fuselage datum is 
2 deg. nose down approximately. 

(2) Drain all fuel tanks (Book 1) by open- 
ing all fuel drains. It is not necessary to 
open the water drains. 

(3) Connect a 28-volt supply to the air- 
craft external supply point. 

(4) Select the instrument master switch 
to ON. 

(5) Using Pacitor test set 7C/1202 (if the 
test set is not available a thermo-couple 
voltmeter consuming not more than 5mA 
at 70 volts may be used), check the output 
of each oscillator unit as follows:— 

Check that the output is 70 + 5 volts 
a.c. (input voltage —26 volts d.c.) with 
a standard load of 8000 p.f. in series 
with a 500 ohm, 2 watt resistance across 
the output terminals. 

(6) Run the system dry (tanks empty) 
for 10 minutes to allow the equipment to 
warm up. 

29. Reserve tanks (590 + 10 gallons port 
and starboard total). 

(1) With tanks empty, adjust the port and 
starboard rectifiers (adjustment E) so that 
both gauges read ZERO. 

(2) Fill the tanks to capacity, note con- 
tents, and adjust the port and starboard 
rectifiers (adjustment F) so that the gauges 
read FULL. 

30. Fuselage tanks, cells 1, 2 and 3 (735 + 
10 galls. port and starboard total for cell 1, 
1370 + 10 galls. port and starboard total for 
cell 2, 1285 + 10 galls. port and starboard 
total for cell 3). 

Note .. 

(1) It is not necessary, with the Mk. 5A 
contents gauge system, to wet the tank 
units before calibration. 

(2) It is most important to measure the 
Specific Gravity of the fuel being used 
before refuelling when the gauges are 
calibrated in mass units (post Mod. 779). 

(3) For absolute accuracy for setting 
gauges, all refuelling equipment should be 
checked (hydrometer and refueller flow- 
meter), the refueller can be checked against 
a standard tank and correction charts 
formulated. 

Pre-Mod. 7719 (Volumetric units) 

27. After carrying out the instructions given 
above, proceed as follows:— 

No. 1 Wing tanks (553 + 10 gallons per side 
with unusable fuel). 

(1) Check that the change-over switch on 
the pilot’s fuel panel is at NORMAL. 

(2) With 8 gallons unusable fuel in the 
tanks, adjust the rectifiers (adjustment E) 
so that the gauges read ZERO. 

(3) Fill the tanks to capacity, note 
contents, and adjust the rectifiers (adjust- 
ment F) so that the gauges read FULL. 

28. No. 2 Wing tanks (473 + 10 gallons 
per side with unusable fuel). 

(1) Proceed as for No. I Wing Tanks. 
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(1) With all cells empty, adjust port and 
starboard relay rectifiers (adjustment E— 
1, 2, 3 and T with the selector switches on 
the pilot’s fuel panels at the corresponding 
positions—Cell 1, Cell 2, Cell 3 and Total, 
so that the gauges read ZERO. 

(2) Fill No.1 cells to capacity, note con- 
tents, and adjust relay rectifiers (adjustment 
F-1) with selector switches at Cell 1 so that 
the gauges read on the RED SPOT. 

(3) Fill No. 2 cells to capacity, note con- 
tents, and adjust the relay rectifiers 
(adjustment F-2) with the selector switches 
at Cell 2 so that the gauges read FULL. 

(4) Fill No.3 cells to capacity, note con- 
tents, and adjust the relay rectifiers 
(adjustment F-3) with the selector switches 
at Cell 3 so that the gauges read on the 
YELLOW SPOT. 

(5) With all cells full and selector switches 
at TOTAL, adjust the relay rectifiers 
{adjustment F-T) so that the gauges read 
FULL. 

31. Transfer tank (710 + 10 gallons port 
and starboard total). 

(1) With the tank empty, adjust the 
rectifier (adjustment E) so that the gauge 
reads ZERO. 

(2) Fill tank to capacity, note contents 
and adjust the rectifier (adjustment F) so 
that the gauge reads FULL.
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32. Underwing tanks (1645 + 10 gallons 
per side with unusable fuel). 

(1) With 15 gallons of unusable fuel in the 
tank adjust the rectifier (adjustment E) so 
that the gauge reads ZERO. 

(2) Fill the tank to capacity and adjust 
the rectifier (adjustment F) so that the 
gauge reads FULL. 

Post Mod. 779 (Mass units) 

33. IMPORTANT: MEASURE  AC- 
CURATELY THE SPECIFIC GRAVITY 
OF THE FUEL BEING USED. 

Note 

(1) Specific Weight (S.Wt.)—Specific Gravity 
(S.G.) x 10. 

(2) The Specific Gravity of fuels under 
various conditions should not fall outside the 
range 0-75 to 0-81. 

(3) A specific quantity of fuel, in gallons, has 
been calculated to be pumped into each tank 
for setting up purposes whatever the S.G. 
conditions of the fuel may be, otherwise, the 
following conditions would arise with conse- 
quent indecision and error:— 

(a) The variation of specific gravity of the 
_ fuel would in some cases result in the weight 

of fuel to fill a tank being greater than the 
maximum scale reading on the gauge, 
consequently setting-up must be carried out 
within the limits of the gauge scales. 

(6) Under some conditions of S.G. and 
temperature the maximum scale reading (in 
lbs.) when converted to gallons would result 
in a quantity of fuel (in gallons) greater 
than the volumetric capacity of the tank, in 
which case it would be necessary to fill the 
tanks to capacity and to convert this number 
of gallons to lbs. for the gauge setting. 

<4(4) Jn order to ensure, when refuelling a 
specific tank or cell with a specified quantity of 
fuel, that none of this fuel leaks past the re- 
fuelling valves into other tanks or cells, the re- 
fuelling valve selector switches for all cells must 
be set to OFF with pressure in the refuelling 
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pipes. This ensures that the refuelling valves 
are closed under pressure and are hydraulically 
locked shut. If this instruction is observed, no 
fuel should leak past the refuelling valves into 
other tanks or cells and all the fuel required 
for calibration purposes, as measured at the 
refueller, will pass into the tank concerned. » 

34. After carrying out the instructions 
given in paras. 26 and 33, proceed as follows: 

No. 1 Wing tanks (553 + 10 gallons per 
side including unusable fuel). 

(1) Select the pilot’s change-over switch 
to NORMAL. 

(2) With 8 gallons of unusable fuel in the 
tanks, adjust the rectifiers (adjustment E) 
so that the gauges read ZERO. 

(3) Refuel each tank with 490 gallons 
measured at the refueller. 

(4) Multiply the 490 gallons by the 
specific weight of the fuel to give the total 
weight of fuel. 

(5) Adjust the rectifiers (adjustment F) so 
that the gauge reads the exact weight of 
fuel given by item 4. 

35. No. 2 Wing tanks (473 + 10 gallons 
per side with unusable fuel). 
(1) Proceed as for No. 1 wing tanks, 
except that each tank should be refuelled 
with 420 gallons, sée items (3) and (4). 

36. Reserve tanks (590 + 10 gallons port 
and starboard total). 

(1) With tanks empty, adjust the port and 
starboard rectifiers (adjustment E) so that 
both gauges read ZERO. 

(2) Refuel the tanks with 580 gallons 
measured at the refueller. 

(3) Multiply the 580 gallons by the specific 
weight of the fuel to give the total weight 
of fuel. 

(4) Adjust the rectifiers (adjustment F) so 
that each gauge reads } the exact weight 
given by item 3, 
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37. Fuselage tanks, cells 1, 2 and 3 
(735 + 10 gallons port and stbd. total for 
cell 1, 
1370 + 10 gallons port and stbd. total for 
cell 2, : 
1285 + 10 gallons port and stbd. total for 
cell 3). 

(1) With all cells empty, adjust the port 
and starboard relay rectifiers (adjustments 
E-1, 2, 3 and T), with the selector switches 
on the pilot’s fuel panels at the correspond- 
ing positions:—Cell 1, Cell 2, Cell 3 and 
Total so that the gauges read ZERO. 

(2) Refuel No. 1 cells with 670 gallons 
measured at the refueller. 

(3) Multiply the 670 gallons by the specific 
weight of the fuel to give the total weight 
of fuel. 

(4) Adjust the relay rectifiers (adjustment 
F-1) with the selector switches at Cell 1 so 
that the gauges read 4 the exact weight of 
fuel given by item 3. 

(5) Refuel No. 2 cells with 1300 gallons 
measured at the refueller. 

(6) Multiply the 1300 gallons by the 
specific weight of the fuel to give the total 
weight of fuel. 

(7) Adjust the relay rectifiers (adjustment 
F-2) with the selector switches at Cell 2 so 
that the gauges read 4 the exact weight 
of fuel given by item 6. 

(8) Refuel No. 3 cells with 1260 gallons 
measured at the refueller. 

(9) Multiply the 1260 gallons by the 
specific weight of the fuel to give the total 
weight of fuel. 

(10) Adjust the relay rectifiers (adjustment 
F-3) with the selector switches at Cell 3 
so that the gauges read 4 the exact weight 
of fuel given by item 9. 

(11) With all cells refuelled to items 2, 5 
and 8 and selector switches at TOTAL 
adjust the relay rectifiers (adjustm2nt F-T)



so that the gauges read 4 the total weight 

of fuel given by addition of items 3, 6 

and 9. 

Note ... 

The weights of fuel given by items 3, 6 and 9 
are for the port and starboard cells com- 
bined, the weight per side will therefore be 

4 this weight. 

38. Transfer tank (710 + 10 gallons port 
and starboard total). 

(1) With the tank empty, adjust the 
rectifier (adjustment E) so that the gauge 
reads ZERO. 

(2) Refuel tank with 690 gallons meas- 
ured at the refueller. 

(3) Multiply the 690 gallons by the 
specific weight of the fuel to give the total 
weight of fuel. 

(4) Adjust the rectifier (adjustment F) so 
that the gauge reads the exact weight of 
fuel given by item 3. 

39. Underwing tank (1615 + 10 gallons 
per side with unusable fuel). 

(1) With 15 gallons of unusable fuel in the 
tank, adjust the rectifier (adjustment E) so 
that the gauge reads ZERO. 

(2) Refuel the tank with 1550 gallons 
measured at the refueller. 

(3) Multiply the 1550 gallons by the 
specific weight of the fuel to give the total 
weight of fuel. 

(4) Adjust the rectifier (adjustment F) so 
that the gauge reads the exact weight of 
fuel given in item 3. 

EXHAUST GAS TEMPERATURE 
INDICATORS 

Pre-Mod. 1106 

40. (1) Disconnect No. 1 engine indicator. 

(2) Disconnect the compensating lead 
from the thermo-couple terminal block (on 
the frame at the rear of the flame tube) for 
No. 1 engine. 

(3) Carry out a fuli normal continuity 
test on each compensating lead. 

(4) Carry outa full insulation test (between 
poles and poles to earth) of the system 
using a 250-volt ‘meggex’, MINIMUM 
permissible reading 2 megohms. 

(5) When the above tests have been com- 
pleted satisfactorily, connect together the 
leads at the indicator end and reconnect the 
compensating leads to the thermo-couple. 

(6) Disconnect one side of the balance 
resistance unit FD.871 and connect a bridge 
“‘megger’ into the circuit. 

(7) Unwind the wire of the resistance 
‘bobbin’ until the resistance of the circuit 
is 8 + 0-01 ohms. 

(8) Repeat the above tests and operations 
for the other three engines, 

Check the calibration of the indicator as 
follows :— 

(1) Connect a Cambridge potentiometer 
in the circuit. 

(2) Place a thermometer near the thermo- 
couples in the jet pipe to record the 
temperature at the cold junction. 

(3) Inject the equivalent milli-volts, at the 
relative ambient temperature, into the 
circuit for 660 deg. C. 

(4) Adjust the pilot’s indicator to read 
660 deg. C. using the zero adjustment. 

(5) Inject the equivalent milli-volts for 
every 100 deg. C. between 100 deg. C. and 
800 deg. C. Check that the pilot’s indica- 
tor reads correct to + 16 deg. C. at all 
readings except 660 deg. C. which must 
be exact. 

Note 

(1) Milli-volt and temperature equivalents 
can be obtained from the reference tables 
for “thermo-couples B.S.1872, 1952 (Gt. 
Britain) or National Bureau of Standards 
Circular No. 508 May 1st, 1951 (U.S.A.)”. 

(2) In item (4) above, after adjusting the 
pilot’s indicator carefully, move the zero 
adjustment in the opposite direction without 
moving the indicator pointer from 660 
deg. C. This is necessary to eliminate 
errors due to the indicator pointer resting 
on the zero adjuster. 

RESTRICTED 

(3) Jf the pilot’s indicator is not accurate 
to within + 16 deg. C. it is to be replaced 
by a new item. 

Post Mod. 1106 

41. (1) Connect the test box Ref. QT.221 
(Ultra) to the engine test socket. 

_ () Place a thermometer near the cabin 
indicators to record the temperature at the 
cold junction. 

(3) Add the reading to METER 1 using 
the zero adjustment. 

(4) Select the test box selector switch to 
‘F’. 

(5) Select INT. or EXT. supply on at 
the test box. 

(6) Select METER 1 on the test box. 

(7) Using the COARSE and FINE con- 
trol knobs adjust METER 1 reading to 
660 deg. C. Maintain this reading using 
the FINE control. 

(8) Adjust the pilot’s indicator to read 
660 deg. C. No further adjustment is to 
be made to this indicator. 

Note 

After adjusting the pilot’s indicator, carefully 
move the adjusting screw in the opposite 
direction, making sure the indicator pointer 
has not moved from 660 deg. C. This 
operation is necessary to eliminate errors in 
the indicator due to the indicator pointer 
resting on the adjuster. 

(9) Check the pilot’s indicator reading 
against METER 1 reading for every 100 
deg. C. to 800 deg. C. (Meter 1 reading is 
altered by using the COARSE and FINE 
controls). 

(10) Repeat the above operations for all 
four engines. 

Note 

MAXIMUM permissible error on pilot's 
indicator (in item 9 above) is + 16 deg. C. 
at all readings except 660 deg. C. which 
must be exact. If the error is greater than 
-+ 16 deg. C. the pilot’s indicator is to be 
replaced by a new item.



JET PIPE TEMPERATURE FUEL 
CONTROL 

Pre-Mod. 1106 

42. Pre-Mod. 1106, this circuit is to be 
made inoperative by removing the fuses in 
the a.c. supply. These fuses are fitted in 
the fuselage junction box, mounted above 
panel Z. 

Post Mod. 1106 

43. Tests shall be carried out in accordance 
with A.P.4343S, Vol. 1, Sect. 23, Chap. 11. 
The following details will also be required 
in addition to the instructions given in the 
above mentioned Air Publication. 

44, Engines not running. 

(1) Connect the test box Ref. QT.221 
(Ultra) to the engine test socket. 

(2) Place a thermometer near the magnetic 
amplifier to record the temperature at the 
cold junction. 

(3) Add the thermometer reading to 
METER 1 using the zero adjustment. 

(4) Switch ON the inverters. 

F.S./12 

(5) Select the test box selector switch to 
‘F’, 

(6) Select INT. or EXT. supply on at the 
test box. 

(7) Select METER 1 on the test box. 

(8) Using the COARSE and FINE con- 
trol knobs adjust METER 1 reading to 
660 deg. C. 

(9) Select to NORMAL the J.P.T. isolate 
switch on the pilot’s instrument top panel. 

(10) Adjust METER 2 to read 200mA. 
Hold on 200mA using the COARSE and 
FINE controls. 

(11) Adjust the magnetic amplifier so that 
the pilot’s indicator reads 660 deg. C. 

(12) Repeat the above operations for all 
four engines. 

45. Engines running 

(1) Connect the test box Ref. QT.221 
(Ultra) to the engine test socket. 

(2) Place a thermometer near the magnetic 
amplifier to record the temperature at the 
cold junction. 

RESTRICTED 
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(3) Add the thermometer reading to 
METER 1 using the zero adjustment. 

(4) Switch ON the inverters. 

(5) Select the test box selector switch to 
‘PF’. 
(6) Select INT. or EXT. supply on at the 
test box. 

(7) Select METER 1 on the test box. 

(8) Select to ISOLATE the J.P.T. isolate 
switch on the pilot’s instrument top panel 

(9) Run the engine so that 500 deg. C. is 
maintained on the pilot’s indicator. 

(10) Adjust METER 1 to 700 deg. C. 
using the COARSE and FINE controls. 

(11) Select to NORMAL the J.P.T. 
isolate switch. 

(12) Increase and decrease engine speed 
and check that the pilot’s indicator main- 
tains a reading of 660 deg. C. 

(13) Repeat the above operations for all 
four engines. 

If the pilot’s indicator does not maintain 
a reading of 660 deg. C. adjust at the magnetic 
amplifier to suit and repeat the above test.
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Fig. 23.Relay and junction box - fuel contents gauges 
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Fig. 24. Screened junction boxes - fuel contents gauges 

6541 355132 2/59 631 C.B.&S.LTD, GP924 R E S T R | C T E D 

(at 4, May '58) 

67436 Sht.655-B 49936 She 4.



STARBOARD FUSE |STBD. CONSOLE PRESS BLKHD| S.w.R. - 
PANEL ABOVE STARBOARD CONSOLE PANEL D PANELB =| PANEL H | PANEL K STARBOARD FUSELAGE 

7 

| a | 
| | | | SUPPRESSOR 

| ee, La eC 4 “4 

| | | Oo 
8. Al lh, | AHO | D | AY2 | ra 

1 i D I" | ° DUPRENMET 6 4 Taare 
a | AYS \ 

sl Ie ! | | | ee HE 
Az, | ee LF | 

DOUBLE INDICATOR ” yr | | | - 
H AYS | | eo | ob DUPRENMET N 

| | |: 
No II8 | | oye | in i LA | 

f UNIPREN 4 1, ait | Jo BI 
| Isee char. | | | SUPPRESSOR |” TRANSMITTER 
| Nell7 —figrour 2 | | LD | Wo.3 

Ke BY uNPREN 4 =? | i ome | ITE 
WE 4— | ° LF 
Ho.3 1 | 4 

| t i | | 
| | | 

| | | | | 
| | i T 

| | | | | 
No.2 | Noll6 | l | | 

UNIPREN 4 ) _ o—- | | | 
| r F | SEE CHAP LF | 

Mf | Note ficrour 2 | | ite 
AS B UNIPREN 4 2 \ ; ['D [TRANSMITTER 

| — WwW ° i+—O><O | | | SUPPRESSOR nee 
No.1 | | | | IB 

METER BY-PASS — | | ; orl | ra 

| | as! oy | pe DUPRENMET 6 
| | I I | 

as, | | oaeg | og es 
oH | [I ~ F 

C | | | pa oI 
Le q t{ E 

A | | | DUPRENMET 6 | [D [TRANSMITTER [> }+_—_—_, A4 ft r | AEIO| J : PS ! rey Nel 
2 B ~ 1 ; 4 re — B 

| ee Pe | Le 
DOUBLE INDICATOR | f—_* 1 i i LAI 

| | | SUPPRESSOR 
| 

ALL CABLES UNPREN 6 | | 
UNLESS OTHERWISE STATED | | , ow 
—{h DENOTES LOCAL EARTH CONNECTION ! PANEL P PORT FUSELAGE 

| | 

Fig. 25. Fuel flowmeters 
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AP4377A, Vol. |, Book 5, Sect.S, Chap.6.Group4. (at 4) 
PANEL H 

GENTRE INSTRUMENT PRESSURE FUSELAGE BREAK PORT INNER WING PORT 
- PANEL SEAL 

é - i } - LEAD 'C’ L/3/352+VE &L/4/353-VE ,LEAD'F’ L/3/350+VE& L/4/351-VE 
. LEAD # L/3/109 \ W Bs rott_t 

| 
| I I = 

! PRE -MOD 269 
| 

Nol ; l | 
! > No.l 

| 7 t \ ADJUSTING 
LEAD A L/4/110 ! W SPOOL 

| I ] 

I l | _— 

LEAD A L/ 3/109 1 Ww 1 
i D 

] [ ] 1 

1 @A4 | \ + 7 — 
| I | | 

No.2 | | | A5 | \ = 

I ( ; : As 

| Leap ‘Aa’ L/4/M0 ow par Nee — ; ADJUST ING ag! + 
a ee 

SPOOL a2 1-5 PRE-MOD. 269 
(LEAD BL /3/IIS = psu s | a |) 
' ' | LEAD ‘E' L/S/I764VE & L/4/I77-VE LEAD ‘G L/3/I78+VE , L/4/I79-VE 

| 
1 

N ' LEAD ‘E’ L/3/176+VE &b/4/177-VE LEAD 'G’L/3/178+VE,L/4/I79-VE 
»3 + |W AS rot 

1 ¥ ! 
i ! + | ; i LA4 I \ lA 

| LEAD 'B L/4/I16 1 ow | a _| pre-op 269 
T qT { — 

! ! l eo No.3 i ( i] 0. 

LEAD 'B’ L /3/1I5 i \ eA? | TAG 165772+VE ; ADJUSTING Aw . 
SUPPLIED WITH ; SPOOL —— 
THERMO-COUPLE ; AQ A 

I { - 
LEADS. No. 4 ! ; 4a! ; 

1 | LEAD ‘D' L/3/I13+VE, L/4/114-VE 
1 ; Ww ! 83 I 
1 T | 

TAG 165773-VE 3 \ \ + 
SUPPLIED WITH | LEAD 'B’ L/4/II6 I ged! : 7 — 
THERMO - COUPLE LEADS ! ! BS, = 

——CHROMEt~” ALUMEL EXTENSION LEADS ; ! Be | 
LEAD|LENGTH [REFERENCE No. | No. OFF REMARKS ' >No. 4 

A [90-0 |L/3/098 L/4/i10 |2 OF EACH| TOTAL RESISTANCE OF EACH \ ADJUSTING + — 
B [80°-0" [1/3/15 & L/4/ll6 [2 OF EACH|SET FROM THERMO-COUPLE { | SPOOL 

c_[ 18-0" [1/3/352&L/4/353|2 OF EACH|TO INDICATOR IS TO BE a 45 PRE-MOD 269 
D | 10’ 0” [L/3/13& L/4/Nl4 [4 OF EACH| 8 OHMS 0-0) OHMS. ' | = 
E | a’- 4” [1/3/1768 L/4/177 |2 OF EACH] RESISTANCE OF EACH THERMO- '| Ww l ysl Jf 
F_| 2 - 9" |L/3/3508 L/4/351]2 OF EACH] COUPLE COMPLETE WITH CABLE ' \ dl — 
G | (- 8° [L/3/i78 &L/4/i79 2 OF EACHIIS EQUAL TO 0-82 OHMS i LEAD ‘C'L/3/352+ VE, L/4/353-VE LEAD F’ L/3/350+VE, L/4/351-VE 

CHROMEL CABLES ARE IDENTIFIED+VE ,ALUMEL - VE ' 
CABLES ARE INDIVIDUAL (NOT TWIN) & INSULATED WITH GLASS UNDER NEOPRENE FUSELAGE BREAK STARBOARD INNER WING STARBOARD 
INDICATOR END IS TERMINATED AFTER PASSING THROUGH PRESSURE SEAL. 

Fig 26. Exhaust gas thermometers (pre Mod 1106) 
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PORT FUSELAGE CENTRE DASHBOARD PRESSURE SEAL WING ROOT | sueRMocOUPLE INNER WING EQUIPMENT 
PANEL ~ PANEL H PANEL P| aLock 

; Bl LEAD ‘c’ L/3/tI 
INDICATORS | ADJUSTING SPOOL | COMPENSATING LEAD : 

® B2 | ves [t }-——e DUcRALSIL ‘BJ Ww 
LEAD ‘A L/3/109 BS | No. D 

No (4° - pq | ENGINE I UP 6 ry 
-o- | LEAD ‘Bo OL/4/116 | as | TEST | TO No.I —S 

TAG 166725 | § 5 | Plus 6 | AMPLIFIER 
+ YE | os i a6 | Gi SEE FIG. 29 No.! ENGINE 

> weap _‘s)_1/3/109 OT ot! E ‘e LE 
é P 9 bo! urs G 

me HEAD "WL /4/It6 ! x10 | wanert o LEAD Laie y T T 

TAG (65773 y | ts B10 rs re | TO No. ‘e' | - VE | ea ‘a’ L/S/us uP No.l RESISTANCE ag AMPLIFIER "194 
os ; ! 35 UNIT SEE FIG.29 SEE_FIG.29 

oa Oe ) [| LEAD ‘A 4/4/10 } \ Al LEAD “D” L/3/I13 
ADJUSTING SPOOL COMPENSATING LEAD L 

TAG 165772 f , Ae | a2 [i }-——,ducrAtsil ‘BJ W 
+ VE | LEAD ‘B L/3/115 ay | No. D UP 6 | | ENGINE | | 

No.4 + ) ; a | A4 “TEST 2 TO No.2 ‘Ww - | LEAD ‘sb /4/t10 | 7 eer 1 AMPLIFIER “tT 
TAG 165725 | | i a6 | rc | SEE FiG.29 No.2 ENGINE 
-VE r \ I e Az! i— to 

. {| wo T ] E | G [7 
NOTES ~ 4 | UP6 9 Ad | UP6 F UP 6 ~) 

| CHROMEL CABLES ARE TO BE IDENTED +VE ' | —— = o 
ALUMEL ~VE. wi UP 6 AIO, UP6 A | LEAD ‘D’ L/4/i14 “A 

2 INDICATOR END TO BE TERMINATED AFTER | ot No.2 RESISTANCE | BT TO No.2 e 
PASSING THROUGH PRESSURE SEAL UPO |. NIT SEE FIG.29 | AMPLIFIER ro 

3 RELATIVE CABLE LUGS FOR INDICATOR 2 SEE FIG-29 
CONNECTIONS ARE SUPPLIED LOOSE WITH I Al LEAD ‘D' L/S/II3 
THERMOCOUPLE LEADS — ADJUSTING SPOOL ! —_ COMPENSATING LEAD | - 4 THE TOTAL RESISTANCE OF DUCRALSIL ‘BJ | Ae 0.5 | -——poUcRALsiL ‘BJ Ww 
CABLE FROM TEST PLUG TO THERMOCOUPLES | AS ii > | UP 6 
MUST BE 0-86 OHMS 0-02 OHMS Ag | ENGINE 2 70 No.3 ye 
THE CABLE LENGTH TO ACHIEVE THIS | O45 Ipc ek AMPLIFIER OTT 
1S APPROX 7FT. SINS. | r PLUG | SEE FIG.29 

5 THE COMBINED RESISTANCE OF DUCRALSIL i} | | 9 4g, | No.5 ENGINE 
No.3 CABLE FROM MAGNETIC AMPLIFIER TO, | ef LE | ‘6’ | 
AND INCLUDING THERMOCOUPLES MUST | | UP6 BH?  UP6 9 AQ | UP6 F UPG 
NOT EXCEED 5 OHMS ; rw a o | rd 

6 TOTAL RESISTANCE OF DUCRALSIL No.3 | | PPE gee UP6_g alo 1 urs Wy arm 5 fails —bo [ 
A 2" 8 | . 6 i CABLE FROM MAGNETIC AMPLIFIER TO Zils] RESISTANCE | ml AMPLIFIER —®*°-O--—— 

ENGINE THERMOCOUPLE BLOCKS i} — || gpg 3% [UNIT SEE FIG.29! SEE FIG.29 MUST NOT EXCEED 4-75 OHMS | | foo a 
7 ALL COMPENSATING LEAD CONDUCTORS . Ne Bi LEAD €_L/S/MI — 

ARE TO BE HARD SOLDERED TO TAGS | baz | COMPENSATING LEAD | Ly 
AND SOCKET PINS. | No.4 Tiles 4 J DUCRALSIL “BJ W _—_ 

8 IN CHART BELOW TOTAL RES. OF EACH SET FROM =| 83 | ENGINE aaa TAG 165772 + VE —— a 
THERMOCOUPLE TO IND. {S TO BE 8-0 OHMS t-ol i B4 | test Ary; TO No.4 Ww ' | 
RES. OF EACH THERMOCOUPLE COMPLETE WITH @55 re | : — c= 
CABLE IS 2 OHMS. | L|_|aogustins spoon J 5 | PLUG 4 AMPLIFIER + 7) || Wo.4 ENGINE 
CHROMEL - ALUMEL EXTENSION LEADS Lol 87 _| < | SEE FIG.29 _| i 

LEAD |LENGTH|REFERENCE Nos. |No.OFF| REMARKS \ BHD UPS BO | UPS i & Eo rr 
‘K_[90™ 0” |L/3/109 & L/4/110 |2EACH l BHO uP6 - BIO | UP6 i TAG 165773 ~VE_ <1 oy — 
"B’ [BO O"|[L/3/i5 & L/4/116 |2EACH| SEE NOTE STARBOARD es LEAD ¢L/4/Il2 OF | 
ce a Toms _ f= ‘c’_[te'-9* essa /a/iie zeacH] = 8 WANE x. | FUSELAGE THERMO - — AMPLIFIER ~=2f—§ 
O° [to 0° [L/s/ii3& L/4/114 [2EACH COUPLE BLOCK SEE FIG. 29 — 

Fig 27. Exhaust gas thermometers ( post Mod. 1106 
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- AP4377A. Vol. 1, Book 3.Sect.5, Chop.6. Group 4. (AL 4) 
_ PORT 
é - FUSELAGE PORT ENGINE EQUIPMENT FUSELAGE JET PIPE EQUIPMENT - PORT 
\ EQUIPMENT 

A 14 PIN SKT | . LINK PRE-MOD.269 ONLY 

B R PIN G Al get i COMPENSATING & 
PT. CONNECTOR ! 0" Not Tab-y ] ee Pv B| SOLENOID Byki ee 

MAGNETIC | B]—p ae PING | ey = 
AMPLIFIER | -—JLoA 40) | y @ PNM. , A ed R | 

+e] if LSA 30/] i} ete ip] JP. 7, ( 12 q , 

Q , | 6| [8 PIN K c | SELECTOR ABLod a 5 ; 
JUNCTION BOX — Ie a i) et Bo q 

i ‘ a 12 PIN SKT o ; 
| 

7 B l COMPENSATING LEADS COMPENSATING 

— ’ ‘outta RELAY i LEAD 10-0" 
yRPReN 6 2 post-mon.9z0 ony _, Nol ENGINE = 1 No JET PIPE 7 

, ALAS! rowers | 14 PINSKT i ‘ LINK PRE-MOD. 269 ONLY 
B AR PIN G _ | | COMPENSATING Aro 

B : —@—— A I i no" 
No.2 R c ! A] ser. LEAD 0-0 — 

UP6 0. A 8 @PiN H I B t 
Y @- [8 SOLENOID \ 

\ | | macnetic Tp : a eet i Ik ate \ 
AMPLIFIER [C ; : et A 4 p TRIPREN 6 /Y__@ PINM ! a] JPL. oe 

roy a ° oN Ky @Pink, — [c|SELEcToR |B 8 ¢ @——_1_____* | i 

oF i “PN KT D ; ry 
! fl ' RB ! COMPENSATING LEAD coeur 

D TAPREN 6 | No? ENGINE ; LEAD 10-0" vs ser pipe 

TOAC. | a : | 14 PIN SKT | compen ive No JET PIPE 
SUPPLIES |COMPENSATIN 

— oo 1 _@FING | A ICONNECTOR I LEAD 10-0” SEE — aR | PW a | JPT. Neck 3 
CHAP. | LAT y +——@Fee B | SOLENOID f | 
croup3/ ‘7 No.3 [Be | PINS ! A [oye — 4 

= MAGNETIC §=[€ -—— we { bot R | 

TRIPRENMET 6 AMPLIFIER +124) A TRPREN 6, @ fine | rp| PT. | B I R 
of! re | | rink | tc SELECTOR LBtod’, 
oF R 1 a I ms 
=[ab 2) cj 14 PIN SKT D 
rn | 1 ' Lf 

fo} 3 | COMRENSATING LEAD | | COMPENSATING 
! ; "LEAD 10"0" 

D DUPREN 6 | | No.3 ENGINE ! \ LINK’ PRE -MOD. 269 ONLY 

"TPR S I wewaer tT ! cee a 
4 Ip a cen! LCOMPENSATING No.4 
B life: f @fnG LEAD 100" 

. re OA 70|| LAY PT. oo. peo I - ; Noa [aT [Nok 2 LB—@fN i B | SOLENOID 
; q i ‘ MAGNETIC ra [loa 50 PIN J _ LR j|SOLATING | I | c He IL es ac! ters A yetote, 
, SWITCH | | ' AMPLIFIER fr oA 30] | y PN M spt a f 
t ! + R erm) WPT. t A 20} LB | On 
' ;NORMAL | ' od loA tof |) B PIN K | c | SELECTOR (Spots a B 

fo) wa) 9 IN! | lp | \ I Co SLATE laze! w7 | fa} “ES 12 PIN SKT [0 | \ 8 
At) i, @ oe — = f 1 avio | WO Lan 1 COMPENSATING LEAD ' | COMPENSATING 

GROUP 2 ol ¢ 1 UP6 ce. \ 
1 =e f i—® Lf { Cf ISOLATING RELAY ' ILEAD 20-0" Ne! 

I MUP 6-1 LAZO! i! o 1POST-MOD.920 GNLY No, 4 ENGINE ; LINK PRE-MOD. 269 ONLY 
step. | INST. | sted. | paye | STBD. | PoRT ] [_TRIPREN 67 UP 6 STD. 
FUSE TOP | PANEL i WR. W.A. | SWITCH MARKINGS REFER TO TOGGLE POSITIONS STBD. ENGINE EQUIPMENT FUSELAGE JET PIPE EQUIPMENT STB8'D. 

PANEL D| PANEL | 8 PANEL K|PANEL P| ONLY EQUIPMENT 

POST MOD. 920 ONLY 

Fig. 28 Jet pipe temperature fuel control (pre Mod |1O6) (au 4, Moy 58) 
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FUSELAGE EQUIPMENT ENGINE EQUIPMENT 
CONNS. 

; jl4 PIN SKT. | Wo. 

ierw DUPREN 6 No. | RESISTANCE R | @fiNs —-—taMa 

No 7a UNIT PUN HI Jp ISOLENOID | 2.5 AMP 8 macneric FA ~y)_TRIPREN 12 er ho enna 
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| LEAD 60° a 
+ TE}, HO 8 OF 
of SEE RB 
Oe }see 27 8 TOTT TN 

be ouceatsit 7 cancel 
re} 8 F No. 3 a O50 
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AMPLIFIER EC | COMPENSATING LT I 
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AC ot SEE : y, IN ¥ At JPT. { 
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SEE — 1Al No. 2 RESISTANCE UNIT BI PINK) scl 
CHAP | DUCRALSIL —__@- oa j 

GROUP 3 SH No. 3 | 12 PIN SKT. | IDl i 
b Lio 4 TRIPREN 6 | | 

_ : UP 6 DUPREN 6 | 14 PIN SKT.| No. 3 

a Orsi | 
No. 3 — a No.3 RESISTANCE | PIN H tp {SOLENOID | 
MAGNETIC Y_L_TRIPREN 12 [_UNIT = ie as big eee 

NOTES — —, AMPLIFIER Tc} 8 _FcompensatiNe RESISTOR | | CABLE FROM PIN A OF JPT. SELECTOR o LEAD 52° | 4 
TO PIN A ON MAGNETIC AMPLIFIER +E ; ree 8 O74 1 ! 
MUST NOT EXCEED A TOTAL RESISTANCE 7 SEE Ry 7 i 
OF 0.25 OHMS. (THIS CABLE FORMS 4 FIG. 27 vO 70 1 
PAPT OF TRIPREN I2 CABLE FROM - rye om | 
AMPLIFIER TO J.PT. SELECTOR.) DUCRALSIL 50 
SWI«CH MARKINGS REFER TO TOGGLE No. 3 ae : 
POSITIONS ONLY. rete 

T T T Ty R R BO 3 0 
AZI0 | — AL DUPREN 6 o> 

| ISOLATE | | pew Wo. 4 BF pyre? ° 
| 6 OI ce i____ 1 UPS macnetic [A] TRIPREN 12 Ro 1 OS e No.120 e | e1_Y eIRIPREN 2 

SAMP AZO AMPLIFIER © [eB 269 7 | 

r ! | | i | [D_|DUCRALSIL - R| PIN J — 
SEE | | | l | TAG 165772 LE by No 3 oye Jo 1 4 RESISTOR | --@- = roo ay JET. | 
CHAR | | | —-o 78 Y| PIN Ip! I 

crave 2 | NORMAN | | 1a 1657737 LA} 8 |e 27 Ce a seTOR 
I | | | | | ra Bl PIN K I 

. : —_ - VE [3 }—* COMPENSATING No. 4 RESISTANCE -—_@-4---- +e) | 
STBD. PILOTS TOP [STBD. |PANELH| STBD. [PORT cy LEAD 60° UNIT | 12 PIN SKT.| lp! | FUSE INSTRUMENT|CONSOLEIPRESS |W.R. | WR. D }TRIPREN 6 ye 4 
PANEL D |PANEL PANELB|SEALS |PANEL K|PANELP| | l 

Fig. 29 
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