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e Trials of Bullpu M)

Presented by

Eng. Sub. Lt., N.F. Curnow R.N,
Armament Division

A. & A.ECE. Ref: m F.G
M.OsA. Ref: AV/99/029
Period of Trial: October 1961 to October 1962

Sunmary

This Report deals with the trials to determine the suitability of the

Bullpup ASM=N-7A Air to Surface missiles for Service use on the Scimitar F,
Mko1 Alrcraft.

It is recommended that the Bullpup ASM-N-7A Air to Surface misaile be
ocleared for Service use on the Scimitar F. Mk.1 Airoraft subject to the incor—

portation of certain modifications listed in paragraph 6(b) of the Report within
the following limitations and restrictions:-

(a) Carriage Max. T.A.S. 625 knots or Mach 1.1
Max. indicated 'g' 6

Max. indicated 'g' in rolling pullouts 5
No rapid rates of roll,
Release Max. launch speed Mach ,9%
Dive angles uyp to 45 degrees
Slant range 8,000' to 30,000',
Jettison Kick Back
Up to 568 knots in straight and level flight

Jettison firing {(Unarmed and Unguided
Up to max. launch speed Mach .95.

(b) The satisfactory completion of Electro-magnetic Compatibility Trials
on a fully representative airoraft.

This Report is issued with the authority of
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1. Introduction

Tri 1s to deteruine th. suitibility of che Bullpup AS.=-N-74 mi:sile und
associ.ted eguipmeat 10r Service use on the Scimit.r P. kk.i sircri:ft h. ve no. been
cgzpleted. Finistry of avi. iion tri-ls proform.s A/Are 2(a)/i49 dated 10th Noveuber,
4960 refers. .

2. (bject of Trial

The object of the tri:l .ac to detcrmine : hether (le Scimitar .iroraft instel-
lation 2nd special to type o uioment is sultable for Service use ..nd comp .tible with
the Bullpup ASN-N-7A .e.pon system.

3. Description of tae Instail tion

The inst.llation is designed t: c.rry nc¢ release four Bullpup missiles, {wo
from eich muinplune. Ezch missile is carricd on :n aero 54 l.uncher enclosed in a
fairing. The l.uncher is . ttached to .n .dapter by twvo irunsverse bolts «nd the
whole czssembly is cirricd om .. Mod. 5072 pylon in the norm:) way except thct the
Bjector Relesss Unit in the pylom should not be locded. (Figures 1 and 2).

3e1 The Adaoter

The .d.pter is h.rded port or starbourd .nd is comon to Sidewinder umd
Bullpup installstions. It mates the existing suspensicn compomerts .nd electrical
services of the nylon -ith those of the 1.uncher.

3.2 The L.uncher

At the front of the 1.uncher is 1 chunnel secticn hich iccepts the
mirsile forward lug. At the maer = slide cccepts the t.o recr lugs. A dstent
mechanism, vhich c.n be disengaged by « lever tc 1lo. for lo.ding .nd unlo.ding,
locks the missile to whe l.unchor,

Jettison is ..chieved either by riring the mizsile unurmed and unguided
or by forcing the missile frcm che 1.uncher in a reariard direction, by an
electric.lly oascr .tcd curtridge situ.ted ia the rear of tis l.uncher. ("Xick-Back").
The coriridge opsr.tes . kicker mechinism vhich, by me.ns of mechanic 1 link..ges
unlocks the missile «nc iorces it to the rear. A ruup .t the rear of the missile
formard lug chunnel section imperts do-mwerd movement to the mizsile hich then £.11s
free.

Electric:l services are supplied t¢ the Lcuncher fron the w.in .ircraft
swpply through the pylon and -dapter, and thence by tho forward und re.r umbilical
oords to the missile.

3.3 Cockpit Controls

Situuted on the starbo rd console cre the folloving suitches:~-

(a) Master Armament Switch. This is a rotary switeh vith positions -

OFF, GUNS/S. .., BOiiBo, R.P./B.P.

(b) Fuzin; Switch. This is s rotary svitch .hich cun be s2lacted
A(ina"'m_t.-.n'em""}',"n(s miili-secs.), C(12 milli-secs.) or D(spare),
depending ou f'uging requirements.

(¢) .eupon St:tion Switch. A five way rotary s itch ith positioms B,
M1, ¥2, M3 .nd lik. for selecting Bombs, Starboard Outer, Port Quter,
Starbo.rd Inncr or Port Inner missiles respzctively.

(a) Missilo irmed - Un.rmed Switch. This iz a tuc way selector siwitohe

vithen the missile is fired sith the switch to "Un.rwed" it is l.unched
unfuzed and c.nnot be gulded.

JsCHRT

/3.5 Pilot's ...
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3s4 Pilot's Control S.itch

This switch is rounted zn tie port side of the ccckopit .nd is used
by the »ilot to -ive guid.nce comr..nds to the missile .fter launch. Only the
four ¢.rdin.l cumm nds, wp, Go i, left .nd right ¢ .n be siven,.nd only one
camm.nd .t .ny one time.

345 Radio Instull.tion

3¢5¢1 Thu Rudio Tr nswiiicr mounted on an .nti-vibration tr.y, is
sited in the fort . munition b .r. Power supnlies are sbtuined through the
multi-socket .t the uft end of the buy anc the aeri .l feeder cuble from tie wing
root on the inbo.rd side of the bay.

3¢5+2 The Bullpup ,eri.l is sited on the st rbc rd orvard underside
of the fuselage.

4. liethod of Triagl

ket Ground Examin.tioa
411 Fitment of the Bullpup Install.tion to the .irer.ft.
4.1.2 Electric.l Tests.
4.1.3 Electro-li:gnetic Compat.bility Test.
4.1e4 Radio Tri:le
4e1.5 Lo.ding

4.2 Fli;nt Test
L.2.1 Carriage and H.ndling
4.2.2 Jettison
4.2.3 DRelease

5. Besult of Triula
5.1 Ground izamin:tion

5.1.4 [The Bullpup Inst.ll tion .as rittad by Viclcrs-.rmstrong(South
liarsion) Ltd., .nd examin .tion reve led no inst:11l tion faults.

5.1.2 Zlectric.l Tesis of tie system were c.rricd out in ..ecordaunce
with Vic.ers-ammstrons s Design .ep.riments Report No.V/544/75/.D0/02 on receipt
of the airer .ft .t A. - .. ..., Bozcombe Lovm. During .hese tests a defleotion -
was noted on the Blectric:l Ceniinuity Test set (Ui -75). Investig.tion showved
the deflection was due tc pick up c.used by: -

(1) Voltage induced in the firin, lines from the 115 volt
400 cycles A.C. lecds in the l.uncher. This was minimised
by the iniroduction of Mod. 5216(See 5.1.3).

(41) 1Iniuced voltige in tho special purpose ¢.ble CA=LB57/USH 7%
vhich is ».rt of the UL =75 Tust let. AS a result of
investi. tiom it -:as recomend=zd tih t s th. c¢.Lle is an
intezr.1 » rt ¢ lhe Test Set, it must ©o used to check
the cuireet funccion of the ovir 11 ~-stem. Any volts
indic .ted cn thz Test wet aust Le ignored und sepur.te
no=volis :uceks ith t.c set disconnected cliculd he carried
oute (e @ .ie ode Report reforomnec Arme Fo6 datad 19th
Janu rv, 1962 rct'era.g

/5-1 3 L£1eotrO «eo
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5.143 Electro-iagnetic CQ.‘ébiug. A short triael as c.rried out to
ascertuin the Eleotro li.gnetic pickup of the firing lines of the Scimitu.r/Bullpup
install.tion. The provision of a relay, screened c.bles and positive earths in
the Adapter Beam/Launcher/Pylon -~ssembly (llod. 5216) was found necessary to reduce
the pickup to a safe level, This tri:l only investigated pickup dus to elsotro-
magnetic induction from internsl electricul sources. No attempt was mude to measure
or investigate pickup on the firing lines due to internal or exterm:l radio
frequency induction. The results of this trial _re the subject of A. & A.u.R.
Report Ref. Arm, F.6 duted 19th Januiry, 1962. The aircraft used for this tricl was
Scimitar F. Mk.1 XD.268 vhich was not &« fully representative aireraft.

5.1.4 Radio Tri.ls revealed thit the poluir diagram was not acceptidble
with the aerial sited on the Nuse Lheel door, and the Volt Standing *..ve Rutio wos
not within the specification 1:id down. The re-siting of the -.erial (Mod. 5219A)
gave an ..cceptible pol.r diagrum .nd fitting a m:tching stub to the aeri:l coaxial
fevder (lod. 5219B) brought the V.S.:.R. within cpecification.

5«1.5 Loiding was satisfsctorily carried ocut in accordance vith the
AP, (N) 1023(9) and AP 4EWEA Vol. 5 Pt. 2 using the Vickers-Armstrong Loader (G.B.
Mod. 8064) and Hoist Attuchment Extensions 226 612g in conjunction with two Type
'C* Hoists (4G6C/3360) ond a Type 'E' Sling (4GC/2873). (See Pigure 3.).

5.2 Flight Tests

5.2.1 (Carriage and Hundling. Three curriage .nd h.ndling flights were
carried out during the trial with symmetrical w.nd asymmetrical lo-dings in varying
oonfigurations ~t speeds up to Mach 1.1. The weapons and liunchers remained seewe
throughout the flights .nd no damage occurred to the Bullpup install:tion or airewaf$.
(A. & A.3.5. Report APF/2B1 dated 28th November, 1961 refers.).

5.2.2 Jettison

(a) Prior to asirborne jettison flights simul.ted flight in the
take-off configuration was caorried out in the Bloier Tunnel at A. & A.K.BL. to
ensure thut no damige would be caused to uircraft flups or wheels during the
Jottison. The trajectory of the missile was well cleur of the -ircru.ft :.nd no
d;;a.ge was r;oordad (AAEE/6195/A/DAG/Engineering Test Note No.29 dated 28th Noveaber,
1961, refers).

(b) Five Kick-Back jettison flights were carried out in straight
and level flight and smill ungles of dive and climb it speeds up to 568 knots. Frem
the photographic records .ll missiles lef't the aircraft clecnly and no damage .
hundling problems were reported. (See Fig. 4.). =

(c) Two jettison flights by firing the missile un.rmed und
unguided were c.rried out .t speeds of 365 knots and 425 knots in angles of dive
at 15 und 20 degrees respectively. On inspection of the aircraft ofter firing it
was observed th.t the channel of the launcher f.iring h:d been slightly scored.
Inveatigution showed that the forz:rd umbilic:l cord was tight in this channel.
The launcher f.iring (lod. 5175) was cut back tc provide clear.nce and subsequent
firings were carried out .;ithout recurrence of this faiult.

5¢2.3 m%. Bighteen release flights were carried out, seven
of which were abortive. of these were due to adverse weather at the range,
one when the pilot could not identify a temporury target, one vhen the target was
destrcyed by a previous ittack, and one misfire caused by a contact failure in the
butt connector. The successful firings were carried cut at speeds between 370
knots and Mach .95, in dive angles up to 45 degrees, using slant runges of 3,000 to
40,000 feet. The minimum (8 secs) to maximum (30 secs.) flight times were
incorporated in these firings.

From the phutographic and range records of the air firings the
following cbservations ere a.de:-

(s) 411 missiles left the uircruft cle nly (Fig. 5).

PP /(b) Command «.o
4
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(v) Commund of the missiles it runges in excess of 30,000'
was sluggish, missiles being slow tc respond.

(o) One flare burnt out before the exvected life of
30 seconds.

Lonclusions
From the results of the tri.l it is concluded that:-

(a) an Blectro-il.gnetic Comp..tability Trial on - fully repressentative Service
Alrcraft .nd missile under Aircraft Carrier Deck conditions is essential.

(b) The following modifications are essentinl for correct functioning und
safe use of the Scimitur/Bullpwp install.tion:-

(1) Mod. 5216 The provision of a relay, screened cables
. . ) and positive surths in the Maptu‘ Ban/
Launcher/Pylon assembly.

(11) Yod. 52194 " Repositioning of Bullpup 4erial.
(411) kod. 5219B Pitting a matching stub to .erial ccaxial
feeder, _
(4v) ' Launcher Pairing Cutting away of the channei
(Mod. 5175) o

(c) Subject to the incorporution of the modificitions listed in p..ra. 6(b),
the Scimitar P, }ke.1 'dreruft is suitable for Cervice use for the ¢ .rriage,
Jettison and releuse of the Bullpup ASH-N-7A Air to Surf.ce Nissilas.

Recommendati ong
It is recommended that the Bullpup install.tion fitted to the Scimit.r F, 2Xk.1

Alroraft be cleared for Jervice use for the c.rri:ge, rele.sz .nd jettison of the
Bullpup ASU-N-7A Air to Surfaice liissiles subject to the following restrictions .nd

limit tions: -
(1) Carriage laximum I...S. 625 kts. or fiach 1.4
jiaximum indicated 'g' 6
Maximum indicated 'g' in rolling pullouts 5
No rupid rutes ¢f roll
(11) peleage Hoximum liunch speed ii.ch .95

Dive angles up to 4LO degrees
Sl.at Range 8,000 £t. to 30,000 ft.

(411) Jettison b.- Kick-Back _
Speeds up to 568 kts. in straight und lewel [light.

(tv) Jettisen by ¥irinx (Werned nd unguided)
Up to max. Launch Speed li.ch .95
(v) BusCe

The s.tisfactory completion of Electro-magnetic Compatidility Trials on
s fully representative airer.ft,

: /(v) jiedifictims <
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(vi) Modifications
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e

The incorporution of the essenti-l modifications 1listed in p.ra 6(b) above.

It is further recommended that ihe special to type equipment, i,e. Vickers-
Arnstrong Loader (G.E. Mod. 806h) und Hoist Attachment Extension (26DH/612) ure
suitable for Service use .nd compstible with the Bullpup ASii-N=7A missile instal-

lation.
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