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Reference: AP 45058, Volume 1.
1. Introduction

The Vulean is an all metal monoplane of delta planform,
powered by four Bristol Olympus Mk.201 or 301 engines. It can
carry an extensively variable bomb load a long way at appreciable
speed and high altitude. Provision is made for in=-flight
refuelling.

2. di iculars
Span 111 feet
Length 99 feet 11 ins. (less probe)
Mainplane area 3965 square feet (including elevons)
Incidence b
Dihedral { o°
Sweepbrack (leading o
edge at(wing joint)  42° 54 minutes
n ingludi
Firuﬁgﬁij WA 224 square feet
Fin sweepback 49° 36 minutes
Height (top of fin) 27 feet 1 in,
Track 21 feet 1 in.

3. tructi

The fuselage is manufactured in feur separate sections, each
of light alloy, stressed skin structure, of circular cross section
and incorporating transverse formers braced by longitudinal
stringers. The four sections are:-

a. Nose Section

The upper portion of the ncse section fairing is eof
orthedox metal construction and houses flight refuelli
equipment, H28 Scanner, Scanner pneumatic system, and
gallon de-iecing tank. Below the metal fairing is a
dielectric structure of fibreglass and hycar, which con-
stitutes the radome, and 1s attached by toggle fasteners,
amal fasteners and safety lock catches.

D nt tion

The front section is circular in shape, and constitues
the pressurised crew cabin, and contains all the controls fcr
eperating all the services. Structurally it is built up of
two pressure bulkheads, one forward and one rear, and a
gseries of formers circular in shape, Jjoined by longitudinal
stringers, Attached to the rear pressure bulkhead are the
nose wheel mounting brackets. The floar structure is built
on two lavels, the forward higher level to accemmodate the
two pilots, the rear lewer level to sccommodate the ether
three crew members. The cancpy is Jettisonable, but the
windscreen is integral with the structure. The two pressure
heads.are msunted externally on the fuselage, forward. On
the under surface is s bomb aimers blister, and to the rear
is a flush Jitting entrance/escape door.
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Cu =] oection

The centre section extendr from the rear pressure bulk-
head of' the crews compartment to = point after 4f the rear
spar. The structure between the rear pressure bulkhead and
the front spar forms the nosewheel bay, No.l tank bays and
No.2 tank bays. The area between the front ard rear spars
form an extensive compartment which is the bomb bay, and
formed by bomb arches and inner ribs. Frem the reap spar to
the termination of the centre section forms the power com-
partment (electrical). On either side of the nosewheel bay
are the air intake structures consisting of disphragm ribs
skinned internally to form the air intake apertures. On
either side of the bomb bay the structure is divided into
engine compartments by centrally disposed ribs, whilst at
the rear of these compartments are the Jet pipe tunnels. The
bomb doors, when epened, fold upward inside the bomb bay to
reduce drag. Between the main ribs in the engine compartment
area, aft of the front spar, the air brakes are mounted,

d. Rﬂﬂ: Sﬂgtiﬂn

The rear section is constructed almost entirely or
light alloy pressings, and cireular formers, and forms the
support to carry the detachable jet pipe end caps and the
comprsite tail cone radome and houses the ECM equipment. In
the tep of the rear section, aft of the rudder, is a light
alloy box-shaped compartment housing the brake parachute
installation,

G. a6l in

A 8wept back dorsal fin fairing, which is a pressed ribd
and skin assembly, iz mounted above the rear of the centre
section to improve direetional stability, and is considerably
extended aleng the fuselage,

L. Main nes

Each wing is a two spar cantilever structure and is
manufactured in three main sectiens: - inner pertien, outer
portion and wing tip, and the inner and outer portions are
Joined by conventional shackle Jeints. The main wheel units
arc housed in the root end of each mainplane, to the rear of
the front spar, between the transpert rib and the first main
rib. Between the first main rib and the second main rib are
nine intermediate ribs, each with three apertures which, when
lined with aa alloy sheet, form Nos, 3, 4 and 6 fuel tank
bays. Between the second main rib and the third main rib are
also nine intermedicte ribs. These ribs have only twe
apertures, which when lined with alloy sheet, feorm Nos. 5 and
7 fuel tank bays. Nas. 5, 6 and 7 fuel tank ribs, due to
their lesser depth because of the tapering of the mainplsne
in plan and elevation are supported by tie reds which pass up
from the underside of the mainplane, through the rib snd tank
and screw into housings on the underside ef the mainplane
upper skin. These tie reds are NOT interchangeable and are
coloured and lettered according to their respeetive tank and
rib. Outboard of the third main rib and mounted Jn its
outboard face are six fire bottles for mainplane fuel tank
fires. Access to these bottles is thraugh a quick release
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panel:. Four mein ribs interspaced by intermediate ribs make
up the rest of the meinplane structure. Into the compart-
ments formed by the tunk bays are fitted the collapsible bag
type tanks and their compznents. To the rear of the rear
spar are mounted the PFU's and the elevons. Forward +f the
frent spare is the leading edge skinning, in which previsien
is made for passing hot air slong the inside of the leading
edge for anti-lcing.

2 niro urfaces

The control surfaces consist of elevens divided into
eight sections snd a rudder. The elevons are numbered frem
port to starboard as Nos, 1, 2, 3, 4, 5, 6, 7 and 8, the
inboard elevons (Nes. 3. 4, 5 and 6) having an extended beak
to farm an aerodynamic balance and it also carries the mass
belance. A sealing strip of rubberised fabric is attached
between the forward edge of the latter and the mainplane
shroud skin. This relieves the contrcl surface leads and the
sealing leads te increased wing merodynamic efficiency. Each
elevon is powered independaently by a separate power control
unit, two further ccntrsl units being previded for the
rudder. Electrically operated rotating slat type air brakes

are mounted in the mainplane, above and below the engine air
intakes.

h. i nt 5

The 1st and 2nd pilcts control consist of combined push-
pull and twist hand-grip rfor eleven control, and pendulum
type pedals for rudder contrcl. Incorporated in the rudder
pedals are foot motors for wheel brake application. Tubular
push=-pull rods are used throughout, from the cockpit to the
power units, the circuits governing sileron and elevator
sense uniting at a mixing unit at the rear spar, from where
a single ccntrel run into each wing nperates all the elevon
power units. Due to the use of powered units, the pilots
controls are not sensitive to control surface loadings.
Therefore the pilnts contrl 'feel' is simulated by three
artiriecial feel units, one for each control exis, situated
in the bomb bay. Stick and pedal forces can be trimmed by
the pilots via linear actuators adjacent to the feel units.

3. lighti Gear

The alighting gear comprises two main wheel units
retracting forwards and upwards into the main plasne, and a
single nose wheel unit retracting rearwards and upwards inte
the fuselage aft of the crewscompartment. Each main wheel
unit has a frur wheeled, eight tyred bogie and hydraulically
operated brakes incorporating Kaxaret (anti=-skid) units.

The nose wheel unit has two wheels secured to a common axle
to eliminate shimny and is steered hydraulically. On all
three units, landing and taxying shocks are taken by a
Dowty Liguid Spring on each unit. The main wheel unite are
completely faired in by a hydraulically operated door and a
fairing connected by spring loaded struts to the rear face
of the main fitting, Two hydraulically operated doors falr
the nhse wheel unit.

K. Hydraulic System

The hydreulic system is electrically controlled and is
installed to operste the alighting gear and associated doors,

/bomb doors,
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bomb doors, nose wheel steering, wheel brakes. The various
circuits ar: separately controlled by electrically operated
selector valves with the exception #f the nose wheel centring
jack, which is connected to the main supply line. Separate
hydraulic eircuits for ground and emergency operatien of the
bomb doors are provided.

1. Pne tic stem

The pneumatic systems, charged from a ground source, are
installed to operate the main entrance doer (for closing en
the greund, and for emergency opening in flight), jettison
the canopy, pressurise the canopy seal and entrance deor seal,
and slso te pressurise the windscreen de-icing tank; T/4
bomb sight computer, H2S5 scanner and NBS conditiening.
Ancillary pneumatic systems supplied by a tapping off the
engine axial cempressars supply air to the boamb doer seals,
hydreulic reservoir and pewer pack.

m. Air Conditioning

An air conditioning unit, utilising het air from the
engines and a combined valve assembly, incerporated in the
main cabin system, masintains eir in the crews campartment as
reasonable temperatures and pressures over the whole range of
conditions likely to be encountered when flying at extreme
and varying altitudes. A similar conditioning plant te that
used for cabin supply, is included in the suit ventilation
system and maintains a flow of conditioned air te the supply
line of the individual units at crew stations.

n.  Anti-ieing

The thermal anti-icing of the sirframe is accomplished by
circulating hot air from the engine axial enmpressors, through
dueting in the leading edges of the wings and fin, within
predetermined limits. The fluid anti-icing system is previded
for the pilots and air-bombers windows.

0. Electrical Power

Power for the c¢leetrical services is provided by four
engine driven alternators giving censtant frequency altern-
ating current. Transformer rectifier units provide the 28
volt direct current supplies. A ROVER GAS TURBINE is
installed to provide an cmergency electrical pewer supply for
driving essential services should the main engine alternators
fail during flight. The Rover Gas Turbine may alse be used
for ground servieing.

Ps R r Radio Eguipment 3

Radio equipment eensists eof a general purpoese high
frequency transmitter/receiver (S8TR 18) under contrel ef the
AEO, two radio alitmeters (high and low range), Smith flight
system, radis cempass, and nermal R/T equipment., Radar
instaldations consists «~f Gee, IFF, ECM and Green Satin
aquipm‘.
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Q. Emergo mant

Emergency egquipment includes e¢jection seats fer the
pilots, dinghy with survival pack, signal pistol and cart-
ridges, first aid outfits, fire axes, asbestos gloves, and
hand operated fire extinguishers, ahd—lesk-steppers. A ram
alr turbine is installed, which when lowered into the air=-
stream in flight, will supply electrical power for flying
controls and fuel pumps in event of failure of the main
engine alternaters in flight, prior to the starting ef the
Rover Gas Turbine.
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() \ Fig.16. Removal o nose radome.
RESTRICTED

-
=



( )
Fig. L
General arrange
ral
R
l!‘l‘llC‘l"lbm'
i.ﬁ"



 rsie

PARACHUTE HARMESS SUPSORET CLIF

RESTRICTED (

Fig. 5. Seots ot crew stations



A.L.J, June 3¥
—

DESTRUCTOR UMNIT
S STOWAGE

COMPOSITE RADOME

QUICK-RELEASE MECHAMNISM

OESTRUCTOR JIT STOWAGE

EMERGENCY EQUIPHMENT STOWAGE

Fig.2. Mose fairing
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AIR BOMBEAS WINDOW

AIR BOMBEAS BLISTER
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AP, 45058, Vol.1, Book 1, Sect.2, Chap.d
ALY Aug 60

I HNOSE RADOME SECT 3 CHARI ? OUTER WING SECT 3 CHAR 2 18 FIN SECT 3 CHAR ]
2 MNOSE FAIRING SECT.3 CHAR| 0 WING TIP SECT 3 CHARP2 19 FIN CAP SECT 3 CHAR 2
3 FRONT FUSELAGE SECT.3 CHAR | il OUTER ELEVON SECT I CHARZ 20 RUDDER SECT 3 CHAR 3
4 CANOPY SECT.3 CHAR| 2 INNER ELEVON SECT 3 CHAP2 21 MAIN WHEEL UMNIT SECT 3 CHAR §
§ PITOT HEADS SECT S CHAP 2 I3 REAR FUSELAGE SECT 3 CHAR | 22 MAIN WHEEL DOORS  SECTICHAP2
& CENTRE SECTION FUSELAGE SECTI CHAR | 4 REAR RADOME SECT 3 CHAR | 23 ENGIMES SECT 4 CHAR |
7 BOMB BAY DOORS SECT.3 CHAR | IS5 JET PIPE END CAP SECT 4 CHAR |1 24 ENGIME BAY DOORS SECT 4 CHAP |
B INNER WING SECT 3 CHAR2 6 JETPIPE SECT4 CHAP | 25 NOSE WHEEL UNIT SECT 3 CHAR S

17T JET PIPE FAIRING SECTICHAR | 26 MOSE WHEEL DOORS  SECT.3CHAP |

aw m REFUELLING SECT 4 CHAR 3

Fig.2 Sections of aircraft
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Fig 5 Canopy struclure.
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TYPICAL HINGE-DOOR TO
TRUCTURE

TYPICAL INTERMEDIATE HINGE
BETWEEN SECTIONS OF DOOR

i A Fig. 8. Bomb bay doors. L .
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CHJTEH:H;.;!:I:M ASSEMBLY b PORTICN SHOWN

-
DETACHABLE FARNG REAR

]
CARmEE BLAM ASSIWBLY
S 5

‘_“‘\ X
., ‘-;{’&

POWER COMPARTMENT ACCESS

EMGINE WOUNTING ASSEMBLY

CHING FRAME ASSFRRLY
FROMNT

Baa Al TURBME PUATFOAM

]
DETACHABLE FRIFING FRONT

BOSES BAT COMVERUON BOUFSEWT | WDICATED T ®
CELCRIFTIVE AND UERVICING BPORRL TION AND SETaaEWED
PROCEDUREY FOR THE BESOWAL AND AILERBLY OF THEME
COMPOMENTY. ARE CONTANED i SECT 2, CRAP.S ash 1ECT 4
CHAP 5 OF THEL BODE.

Fig7 Centre section(2)
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WiNG 5TEMGER
ATTACHMENT BRACKETS

.........

Mo 2 FUEL TANKS

Fig.6.  Cantre section (1) (

A.P.45058, Vel.1, Book l’a.sf..""' Chap. 1

1, June 5%

(WING AT TACHMENTS)

ENGINE MOLUNTINGS

ALIGHTNG GEAR MOUNTMNGS

"
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/ n.r.am.?\;:.r."t, Book !f Sect.3, Chap.2
) ‘f' \ A.L.3, Nov.59
)

AERIAL MOUNTING
FAIRING

FRONT SPAR ~ ' RO
ATTACHMENT BRACKETS W ~ q LA DETECTOR UNIT MOUNTING

HAVIGATION LAMP COVER

Fig.3 Wing tip (pert side)
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FUEL TaMmx COMPANTMENTS
Mo ST TANKS

1 .-/, TOP KINKE CONTROL PANEL
= / [HOME vC o)

- t e

HINGE WD
[OUTBCARD ELEVOMS)

OUTER KiNKE CONTROL SiB

i THLEMAL [E-ICTNG OuCT’

JOINT i -
SPAR wES

&
.'-’.

JCHNT OF HQ.II.I B
TO CRANKED BO0M
(FRONT SPAR)

Fig.1 Outer wing structure
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(8) LIFTING ATT NT
REF. No. 108/ 17199
(TOP PiNE TO BE
LOOSELY ENGAGED
BEFORE ENGAGING

SIDE PINS )

FRICTION DAMPER
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JET PIPE END CAPS
(DETACHABLE)



SECTION ‘A=A

Fig. 1 Rib positions - fin and rudder
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/ ) A, P.45058, Vol.1, Book 1, Sect.3, Chap.3
o ) AL.1, June 59
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\

MALE BALANCE WERGHT

AUDOER OFLRATING LEVER

FRONT FiN POST

Fig. 2 Fin ond rudder structure
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A.P.45058, Vol,1, Book 1, Sect.3, Chap.2
A.L.3, Nov.59

OUTBOARD HINGE BEARING

OPERATING LEVER BEARING

NOTE=THIS ILLUSTRATION SHOWS THE
SECTIONS OF INBOARD AND
OUTBOARD INMER ELEVOMS IN THE
FORAT WING. THOSE N THE STARBOARD
WING ARE CONSTRUCTED SIMILARLY,

\ ( Fig.5 Inboerd olovens | A (
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Fig.d Outboard elevens
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AL 47 Sepi. 82
JURY STRUT 1N BOSITION m“&rnmm
. ~
= -
—
3o -
HINGED LOCKING
‘ STRUT IN POSITION
MAIN-WHEEL LOCKING
LA
- |
MAIN-WHEEL BAY JURY STRUT M
REF NO. 28 DC/95008) W
STRUT MUST BE IN POSITION ' \
BEFORE ENGINE BAY DOORS
ARE OPENED THE ALIGHTING :
GEAR MUST NOT BE RETRACTED -
UNTIL THE STRUT HAS BEEN REMOVED H_,.‘},J
]
( ( Fig.6. Ground safety lod and struts . (
‘1 Rei Mo anered b ) .
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IT 13 USPONTANT THAT TRE
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POLITION  BEFORE  TOWING

TOWISG BAN & TTACHEENT TOwiSG BAK BEROVAL

i, MESOVE ANLE Pui BANE WCREW JACK AdD FTL B4 POSITION
I AwEG SDE AEEY DUTWARTS WELIEVE LOAD PRDE AXLE PN ANl RESOYE
1 JACK P TOW BAR USTIL IT CaN -
BE ATTACHED T0 AIRCRAFT RENT ClaBAL WIDE LOCKING P
Yume | TEERING PEARE WOE AREY OUTWARDY

L WEVERIE JACK TO BRING STEERING
FRARE WTO PORTION

LowEm §TEERMG PRARE UMTIL WHEELY

L WESOVE GisBal WIDE LOCKENG PN TOUCH GROLMD

4. CLOVE VIDE ARG AND DORERT P COWT U OPERATING SONEW JACK UNTR
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- R N

THROUCH ANLE
T, FINALLY, BETACH aMD FOLD SCREW TE WCREW JACK TO CLOSE POMTION
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JACKING PAD

34,

.mmmm m# mm
m“..,...w__..__ TIR
i

ARCRAFT IS TO BE LIFTED AT THE

s 3 |, i
hiag i mmm
it

IT IS IMPORTANT THAT THE JACKS ARE

RAISED EVEMNLY AND SIMULTAMEOUSLY TO
ENSURE EQUAL DISTRIBUTION OF LOADING

L

Fig. 5. Jacking Complete Aircrart |
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JACKING
REF NO. 28

KET REAR

MAIN WHEEL
CHANGING

BRAKE UN
LOCK NG RING

6/ LE NUT

.-"’fm“ ING RING
WASHER—

SECURING BOLT

Fia.15. Main -~ wheel changing.
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( Fig.19  Jacking for nese-wheel chenging
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