
This leaf issued with A.L. No. | AIR PUBLICATION 40994 
November, 1945 

Volume 1 

SECTION 

ENGINE INSTALLATION 

P9040 M /G2737 12/45 325 C&P Gp.1 





id
s 

B
g
 

This leaf issued with A.L. No. 37, November, 195] AIR PUBLICATION 4099A 
Volume I 

SECTION 8 

ENGINE INSTALLATION 

LIST OF CONTENTS 
PARA. 

Introduction... 00 ws 

Engine accessories... 3 

Fuel system .... 4 
Flow to engine-driven fuel pump 5 

Barostat ‘ si 6 

Minimum pressure valve . aa 7 

High pressure fuel cock and dump valve 8 

Overspeed governor, accumulator and starting 
valve .... — ~ des ts su 9 

Oil system .. vw. ve 10 

Engine controls ow. ww. OB 

Air cooling and gun heating system = 14 

Fire-extinguishing system 6... [5 

LIST OF ILLUSTRATIONS 
FIG. 

Assembly of engine control box | 

Engine control (I) 2 

Engine controls (Il) 3 

Fuel system _.... _ seit _ wit 4 

Diagrammatic arrangement of fuel system .... 5 

Introduction 

1. The aircraft is powered with a de-Havilland 
Goblin gas turbine engine. The engine consists 
of a single stage compressor supplying air to 
the sixteen combustion chambers which dis- 
charge the products of combustion through 
the blades of a turbine wheel, the purpose of 
which is to drive the compressor, and various 
accessories required for aircraft services. After 
leaving the turbine wheel, the gas discharges 
at a very high velocity to the rear, thus forming 
a propulsive jet. 

2. The engine bearer frames are tubular steel 
structures, bolted to the main structure at the 
rear of the fuselage. Starting is by special 
electric starter motor and timing switch gear 
which must be operated from a ground starter 
battery. The starter socket is a B.T.H., Type 
E.1, situated on the underside of the starboard 
engine cowling. The aircraft accumulators 
must not be used for ground starting. 

Engine accessories 

3. The following engine-driven accessories 
(refer to Sect. 5 fig. 2) are fitted:— 

On the upper wheel case, left-hand side:— 
Hymatic compressor, Marshall cabin 
supercharger (when fitted). 

On the lower wheel case left-hand side:— 
Starter motor, fuel pump. 

On the upper wheel case right-hand side:— 
1,500 watt generator, vacuum pump. 

On the lower wheel case, right-hand side:— 
Overspeed governor, hydraulic pump. 

The air supply to the engine impeller passes 
through two intakes situated in the wing 
leading edge, one either side of the fuselage, 
and thence through ducts in the main plane 
which extend to the engine air intakes. A 
rubber sealing ring, secured by Jubilee clips, 
is fitted over the aft edge of each duct and the 
forward lip of the engine intake and forms an 
air-tight joint. 

Fuel system 

4. The fuel system is shown diagrammatically 
in fig. 1. The fuel is contained in three metal 
tanks, two of which are housed in the wing, 
and the other (centre) tank in the fuselage 
between bulkheads 3 and 4. An additional 
tank may be carried under each wing; fuel is 
transferred from these tanks to the centre and 
wing tanks by air supplied from the pressure 
side of the vacuum pump. The drop tanks 
are of metal or Pytram construction having a 
capacity of 100 gall. each. 

Flow to engine-driven fuel pump 

5. Fuel is led from the main collector box 
on the bottom of the centre tank to the fuel 
pump located on the port bottom rear accessory 
facing. A booster pump, a low pressure fuel 
cock and a fuel filter are all fitted in the line 
between the fuel tank and the engine-driven 
fuel pump. 
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Barostat 

6. Interposed between the fuel pump delivery 

and a control box inlet is a tapping leading 

off to a barostat; the latter is an altitude- 

sensitive relief valve which by-passes an 

increasing amount of fuel as the ambient 

atmospheric pressure decreases. This excess 

fuel by-passes the control box, and flows 

direct through a purolator filter to the barostat 

and thence back into the centre tank. 

Note... The barostat is a self-contained 

unit which is carefully adjusted prior to 

installation. It must never be re-adjusted in 

the field; should trouble develop the unit 
must be replaced by a new one. 

Minimum pressure valve 

7. Fuel, at the pressure regulated by the 

barostat, is led from the engine-driven fuel 

pump to the metering needle in the H.P. fuel 

control box. This needle regulates the quantity 
of fuel allowed to pass on to the remainder of 

the power unit system, and is, in fact, the 
equivalent of a throttle on a normal type of 
engine. A minimum pressure valve is con- 
nected to the control box across the throttle 
needle. The purpose of the minimum pressure 

valve is to reduce the possibility of the flame 

being extinguished in flight, due to too low 

a pressure in the fuel manifold, as would 

occur if the throttle were closed quickly at 
extreme altitude. Consequently, the valve is 
connected to the inlet and outlet sides of the 

control needle and, at low fuel manifold 

pressures, sufficient fuel is by-passed to main- 

tain a safe minimum fuel pressure irrespective 
of the position of the throttle control. On the 

Goblin Mk. 1, the valve is mounted on the 

bottom starboard side of the diffuser casing, 

but on the Goblin Mk, 2 it is mounted directly 

on the control box. 

High pressure fuel cock and dump valve 

8. Incorporated in the control box are the 

HP. fuel cock and the dump valve. The 

HP. fuel cock directly controls the flow of 

fuel from the engine control box to the burner 

manifold through the overspeed governor 

and starting valve (fig. 5). The dump valve 

which is interconnected with the H.P. fuel 
cock, is attached to the side of the control 

box. It is a small aluminium casing containing 

a poppet valve and two ports. The inlet 

port is connected to the burner manifold 

through the starting valve, and the outlet 
port to the drain to atmosphere. The common 

operating lever for the H.P. fuel cock and the 
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dump valve is interlinked with the starting 
valve by a Bowden cable. When the lever 
is moved forward for fuel on, fuel is fed to 
the starting valve and the dump valve is 
automatically closed. When sufficient pressure 
has built up to open the starting valve, it is 
locked in the open position by a spring-loaded 
plunger, allowing a free passage of fuel to 
the burner manifold. When the lever is moved 
back for fuel oFF, the supply of fuel to the 
burner manifold is cut off and the dump 
valve is opened automatically. By means of 
a catch on the lever and the Bowden cable, 
the locking plunger is withdrawn from the 
starting valve which is allowed to close. 
Surplus fuel may now drain from the bnruer 
manifold, by-passing the starting valve, through 
the open dump valve to the atmospheric drain. 

Overspeed governor, accumulator and 
starting valve 

9. The overspeed governor is in the line from 
the control box to the fuel manifold. It only 
comes into operation in the event of the r.p.m. 
tending to exceed the maximum laid down, 
such as when diving, throttle open, or during 
an acceleration. Its purpose, therefore, is 
to ensure that at no time can the engine r.p.m. 
reach dangerous proportions. This does not 
mean, however, that the pilot can rely solely 
on the governor to check the r.p.m. exceeding 
the maximum. From the governor, the fuel 
is led to the starting valve, feeding a fuel 
pressure accumulator on the way. This 
accumulator stores a small quantity of fuel 
at a pressure sufficient for starting. The 
starting valve ensures that the fuel is prevented 
from reaching the burners until the accumulator 
is fully charged, and the engine-driven pump 
has built up a pressure slightly in excess of 
that in the accumulator. 

Oil system 

10. No part of this system is incorporated 
within the airframe. The oil sump, of 14 
gall. capacity, is under the lower wheel case 
at the forward end of the engine. For filling 
instructions refer to Sect. 4, Chap. 2, para. 13. 

11. A gear type pump is situated on the sump 
which supplies oil at 40-45 Ib. per sq. in. 
pressure through a filter. On the port side of 
the sump is an adjustable oil pressure relief 
valve by which this pressure is set. From the 
sump, oil is led to a number of jets playing on 
the accessory gear train and also to the vacuum 
pump. The return oil drains down the 
accessory gear casing into the sump and re- 
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enters the pump through a gauze filter, access 
to which is on the underside of the sump. 
Immediately below the oil pump upon the 
underside of the sump will be found two 
metering pumps. These are supplied from 
the main pump and carry a metered quantity 
of oil, one to the front main bearing of the 
impeller and the other to the rear main bearing. 

12. Asa guide as to whether these pumps are 
operating or not, the drain pipe from the rear 
bearing housing to the common drain box 
should be disconnected at the combined drain 
collector box and observation made at the 
end of the rear bearing drain pipe. The 
delivery of these pumps should not be less 
than 100 c.c. per hour at 3,000 r.p.m. and 
provided that the oil is seen to be dripping 
slowly out of the drain pipe there is little 
danger of any untoward happening. 

Engine controls * 

13. Teleflex controls in the cockpit extend to 
control boxes fitted on the top rear face of the 
bulkhead which are interconnected with 
sprockets by layshafts. Movement is then 
transmitted to further layshafts located at the 
bottom of the bulkhead by chains, tie rods and 
sprockets; these layshafts, in turn, are con- 
nected to the throttle valve, H.P. fuel cock 
and, when fitted, the L.P. fuel cock. 

A.P.4099A, Vol. 1, Sect. 8 

Air cooling and gun heating 
system 

14. The air enters an intake in the wing 
leading edge outboard of the starboard air 
intake and passes through a pipe which extends 
through the wing to a channel-section ring 
fitted over the exhaust cone. A branch pipe 
from the main pipe supplies air for cooling the 
Hymatic compressor and the generator. The 
warm zit, on leaving the heater ring, passes 
through a pipe which extends from the ring, 
underneath the engine to the bulkhead, and 
thence to the gun bay in the fuselage nose. 

Fire-extinguishing system 
15. Assystem of fire warning and extinguishing 
is incorporated. The system comprises four 
flame switches, a warning lamp and control 
switch in addition to a fire-extinguisher bottle 
and pipelines. One flame switch is mounted 
on each engine bearer behind the firewall and 
one on each diaphragm at the trailing edge of 
rib No. 1, the warning lamp and control 
switch being located on the instrument panel 
and the starboard side of the cockpit respec- 
tively. When the system is operated, the bottle, 
mounted in the port wing root, is discharged 
through a pipeline and thence through per- 
forated pipelines which extend round the 
engine in the form of two ririgs, one at the 
front, the other at the rear. 

F.S./2 RESTRICTED 
G3605 M42406 12/51 950 ¢.B.&S.LTD. GP.30 





(his leat issued with A.L. No./6, Mar. 1947 

[AP 4099A]VOL1 [SECT 7ICHAP 4] 

BRAKE LEVER 

CAMERA & GUN-FIRING SWITCHES 

CONTROL COLUMN RIGGING 

MOVEMENT LIMITS 

(A) FORWARD 22° 
NEUTRAL 8°30. 

© VERTICAL DATUM 
(0) BACK 13° 

ip 

2 

£{E] | 
AL STP 

s
e
 

T
T
T
 O ci
 

W
H
 

AN @//
 

IMPORTANT 

ASSEMBLE SPROCKET TO 

PROVIDE CHAIN ROLLER 

ON CENTRE LINE, AND 
WITH I6 PITCHES ON 
STARBOARD SIDE. 

® 
U
i
 

SECTION THROUGH SPADE GRIP BEARING 

U
A
C
 

| IMPORTANT 
ASSEMBLE WITH 15 

=
 

Oo
. 

Yr 

VIEW ON ARROW'A’ BALL RACE 

i? 
QUADRANT PULLEY BEARING 

FIG FIG 

| CONTROL COLUMN 

Gi2M30820 4/47 770 CB&S Lip Gpss



SI
OW
UL
NO
D 

SO
NI
AI
S 

LI
dH

DO
0D

_ 
NI

 
t2
 

O
l
d
 a
7
 
m
o
o
w
 >
 

BULKHEAD NO2 

CABLE GUIDE PULLEY 

ELEVATOR CABLE 

STAY TUBE 

TORQUE TUBE 

QUADRANT PULLEY 
ELEVATOR CONTROLS 

CONNECTING ROD 

AILERON CABLE 

V
7
O
V
O
 2
 

F
r
r
x
A
c
r
 

U 

TORQUE TUBE LEVER 

RUDDER CABLE 

SUMP (IN COCKPIT FLOOR) 

REVERSAL LEVER 

RUDDER SUPPORT 
BRACKET 

RUDDER PEDALS 

ELEVATOR TRIM WHEEL 

ENGINE CONTROL BOX 

BRAKE 

GUN-FIRING BUTTON 
& CAMERA SWITCH 

- BULKHEAD 
N°} 

[¥
aV

HI
 
21
93
S]
 
O
A
V
 
6
6
0
7
 

dv
] 

CONTROL COLUMN 
(CABLE GUARD & 
DUST COVER AT BASE 
NOT SHOWN) 
BRACKET FOR 
MOUNTING HYDRAULIC 
UNITS. 
ELEVATOR BIAS WEIGHT 

@ 



‘ I 
o | wz CABIN BLOWER CONTROL, i 

at ae Pi 

Z a 
e -TELEFLEX BOX i 
2 > E Va a 

5 ff = 
$ | z 
s . 

3 | ” £ 
QO \ VIEW ON ARROW 8 
id DETAILS SHOWING CONTROL SHAFT £ 

' ATTACHMENTS t 
ae 
og — 

a NY we . 
Mm ENGINE >< DEInIL C 

CONTROL BOX —— a 
Zz SEE FIG! ‘ 

— HIGH PRESSURE a 
= COCK CONTROL - \ 
Mm THROTTLE CONTROL N®1 : . \ 

THROTTLE CONTROL N?2 ——— \. | 
0 FUEL COCK CONTROL N?1 —— ) 
O FUEL COCK CONTROL NP2 — | 

ff 

re | TELEFLEX BOX << 7 a ( | / 
D \ 
oO \ 

Ww DETAIL’ B~ 

— NN \ “SDETAIL'D” 

Se - SAY ge 
DETAIL ‘A’ "Sa :, 

> CABIN BLOWER 
<~ PUSH ROD 

CONTROL - 
SHAFTS 

___HIGH PRESSURE COCK ' 3 
TE ROO TURNBUCKLES = —+stenentr— a THROTTLE. CONTROL 

TELEFLEX GREASERS seme» ~% \ BS PUSH ROD 
- TELEFLEX CONDUIT ——gg———> 
FUEL Cook CLAMP CONNECTOR ake endure _ 

THROTTLE CONTROL CONTROL SHAFT _-COCK CONTROL 
TIE RODS PUSH ROD 

we 4 THIS DRAWING APPLIES TO THE SI® AND SEQUENT DIRCRAPT ONLY 
a 4 FOR ENGINE CONTROL RIGGING SEE SECT. 4 CHAP 3. D> CONTROL SHAFTS 

DETAIL'C” BEARING BRACKET wales : __DETAIL “D” LOWER CO ¥ 

aA eae SNe eae rEN er AE MET oa NVM Cee PRM DNS oPNOME rTM Meee Se let eeemMPC EN NOMEN Re RYN oEEF TS 



TANK BANJO —— 

BAROSTAT ————_ WING TANK ACCESS PANEL — 
VACUUM PUMP 
_OIL SEPARATOR — 

100 GALL.WING DROP TANK —— 

53GALL. WING TANK 

LINE 
BOOSTER PUMP gg Gall FUSELAGE TANK - 

DAVALVE — W
3
L
S
A
S
 

T3
aN
4 

== TO ENGINE—~- 

FROM STB2___/—- 
WING TANK \~ aa OM CORT 

FROM NON-RETURN 
VALVE & BAROSTAT FROM 

ae FUSELAGE TANK f Si 
LAYOUT OF FUEL SUMP. “Le FUEL FILTER 

ww FUEL COCK 
-FUEL PUMP 

“~~ FUEL SUMP 
QO ~~ LINE BOOST PUMP 

—_ VENT TO ATMOSPHERE 
AIR PRESSURE & FUEL TRANSFER NON-RETURN VALVE 



This leaf issued with AL. No. (5 , Oct. 1946 

AP 4099 A |VOL1)SECT8 

SUCTION RELIEF iia VACUUM PUMP) 
) OlL SEPARATOR \ 

\ 
\ 

SPE. KDG, FUEL 7 

ENGINE DRIVEN-— 
DOWTY FUEL PUMP 

SLOW RUNNING 
3,000 RPM 

DRAIN ~ 

FILTER 500 GAL/HR i 
TYPE P20 B. at 

i’ FUEL COCK C) 

FUEL CONTROL VALVE 

FUEL SHUT OFF ——— 
VALVE 

1 

MAIN TANK !ICAP 96GALL 

_
—
—
 

p
o
=
=
=
 

\ 

TO 
\ yer Here 

( Ff DOUBLE ACTION VALVE 
if ty 
! I 

tH NEGATIVE "G" RESERVOIR 
it AP. 2 GALL. 

\, (Fina 
WW GRAVITY VALVE 

LINE 
BOOSTER 
PUMP ' 

VENT 
| DRAIN 

_ | ——————BAROSTAT 
(a 

Ty) 

I 

TO ATMOSPHERE] 

FUEL ACCUMULATOR” 
CAV TYPE CAPACITY 
8 CUBIC INCHES. 

STARTING VALVE 

16 CAV FIXED ORIFICE BURNERS — 
FITTED WITH PUROLATOR OR 
LOLOS’ FILTER. SURROUNDED 
WITH"OO25 MESH GAUZE IN 
EACH BURNER HOLDER. 

MINIMUM PRESSURE 
/ VALVE 

/ 

"JEMERGENCY DRAIN 
/ 

a TO ATMOSPHERE 

____—*OVERSPEED GOVERNOR 
PRESSURE GAUGE/ 
CONNECTION = / 

FIG 

5 | DIAGRAMMATIC ARRANGEMENT OF 
FIG 

FUEL SYSTEM. | 5 
G1734 M21388 10/46 770 C.B &S.LroGess. 



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

