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CONFIDENTIAL
9th Part of Report No. A.A.E.E./866/1

ABROPLANE AND ARMAMENT EXPERTMENTAL ESTABLISHMEHT 1 1231659
BOSCOIEE._ DO,

Shackleton Mk.2 iB.83%3
(l.p Griffon 57)

Radio Acceptance Trials

A& AEB, Ref: AAEE/411/31/Radio
M, 0. S. Ref: 39th Joint Meeting, ilinistry of Supply.
Period of Trials: 31st July, 1952 to 7th November, 1952,

Progress of issue of Report

Report No. Title

Lth Part AKEE/866/1 | Vii.126' Handling Trials at a Forward C,G. Position}

5th - do - WG.530 Brief Engine & 0il Cooling Trials made
under near ICAN Conditionms,

6th - do - WB.833 Handling Trials on the First Production
Aircraft,

7th - do - WB.833 Cockpit Appraisal.,

8th - do - WB.833 -Comments on Crew Comfort during Flights

WG.530 of Long Duration.

Sumnary

Acceptance trials on a Shaclkleton kk.2 were required in accordance with
the 39th Joint Meeting, Ministry of Supply, covering the following equipments:-

A.8.V. Mk.13 (with retractable radome) -
L.R.I. 5487 (Sono-buoy)

Also included in this report arc ccmments made by a Coastal Command
Navigator who participated in the trials,

The Radio Compass installation will be cleared by R.A.E, and is therefore
not included in this rcport,

The following equipments are cleared by analogy with those in the
Shackleton k.1 and are covered in that report.

GEE Mk.2 T.1154/1155

Loran Mk.1 “TR.1920 (Tvwo)

I.F.F. Mk.3 G.R. A4.11344 (Intercom,)
Rebecoa Mk.h4 4R, 1,5388 (i/c Switching)
AY.F,

It is considered as a result of these trials, that the Shackleton Mk.2
installations are acceptable for scrvice use, sub,)cct to rectification wherever
possible of the criticisms listed in paras. 4.1. i to 4.1. 12, and that the A.R.I.
5487 Aerial polar diagram covers tactical requircments.

This report is issued with the author).ty of

/ "~/

bk/ L’s\ir Commodore,
Commanding A£.& ALE,E,

R
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4
1.  Introduction

| 1.1 Radic Acceptance Tri.ls have besn emrrisd out on o Shackleton
Ik.2 aircraft covering ths followin: cquipmonts:-

43,7, M. 13 5’.’{ith rotractable radoms
AR, I, 54,87 Sono Buoy,threw stations

1.2 HNo triels were corried out on the Rodio Composs installation os
it wos understcod that R . %, would Jive the nccessary clesrance; or on the
following installetions which were clusred by enology with those in the
Shackleton k.1 end were covered in the 17th prrt of a, & 4,i,B. Report No,

85,

GEE Mk, 2 T, 1154/1155

Lorsn k.1 . TR, 1920 (Twin)

LFP M3 GR. 4o 11340 (Inter=conr, )
3c$ebccs. e b 4, R.I. 5388 (i/c Switohing)
<As L, 1-

1.3 Included in this report ere comments mede by o Coastol Commend
Navigotor who participoted ia the trisls. )

2, Object of Trials

2,1 To clear the Shackleton Mk.2 radio installations as detailed in
prre. 1.1 which @iffered from those in the k.1,

2.2 To mcke recommendations for modificntion, either to the instellation
or seirvice equipment as considered nccegssary,

3. Reports Issuzd

82%1 Alrecdy issued:~ Sheckluton Mk,1: 17th part of 4, & &.B.E. Report
No, .

3.2 Included in this reyort:- .87 MW, 13 ond AL I. 5487 only.
3.3 Reports to follow:- Nil,
he ARI, 5729 (4,8.V. 13)

41 Instollation Details

Let.t Scannine Unit Type 85 with its associcted equipment wes
mounted in a retracteble rodome omidships on the underside of the fuseloge,
with switching facilities for three different extendsd positions, i.e.
1st Search", "2nd Search' end "ittack" (Figzs. 4 to 6),

hete1.1 It was found thnt the safety precoutions for
personncl working in the sconner comportment when extended on the ground were
inadequate.

hele1.2 If the override switch was operated the radome
traversed towards the position selected by the msin seleetor switch only as
long 2s the override switch wos hold, ond hydreulic power wos ovailoble;
thus if the scanner was lowered to "2nd Seecrch' position it would only romnin
at this point if no hydrsulic power wes nvnileble, or the overrdde switch wes
held., Siould hyfroulic power be opplied when the overrdde switch wos un-
attended, then the radome would sutometicrlly retract, This was dongerocus
to cnyone working within the sconner comportment,

Le1.1.3 In addition to this danger, 1t wes possible to
select the "ottock" position by meons of the override switch, on the ground,
ond, unless the aireraft wes Jocked fore ond oft there vas insufficlent
ground clearsnce to allov the radome to extend fully, As there wzs ne neod

i [ NN N ]
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in normul serviedns o lower the radome below the "second secrch” position,
which was ollownblo whon the tnil only wns Jocked, it is sugrested thet the
present override switch be deleted, rnd o two position switoh be fitted
undor the scanner hatch covers in such o position c¢s to prevent accidental
operation, preferably with some form of guord flop.

L.,1.1.% The operation of this switch to be oz follows:-

(n) When in "test" position, the r~dome to bo lowered to "2nd scarch
position indopendently of’ thu main gelector switch position ond
indepondent also of oll interlocks on the undorcerrisge,

(b) “When in "normel! position the radome to be returned to +the
retracted position oand control of +the hydreulic system to be
returnsd to the main selector switch end undercerriege interloclks,

This system would then provide cdequete sefoty when in the test
position, asswaing that the hydrsulic action is dead, should the
electrical supply foil,

It is understood that action is being teken to overcome this
bad fenture., See Form 555 dated J%h October, 1952.

4,1.1,5 1t wos olso found desirable to have o 24 volt
supply oveilsble near the scenner hatch for use when servicing the sconner,
A stonderd inspection socket may possibly be incorporeoted on the panel
situated to the reor of the port observotion window; thls socket would 2lso
serve as on A1dis lemp supply which sgnin wos not ovaileble in the ¥k, IT
sircroft,

4.1.1,6 It wey be mentioncd clgo thot during flight triels
in which Cocstel Commané perticipeted, no use was found operationnlly for
the "1st search" position of the scemner, and it wes considered thot this
position wos unneccssary, {This position wes useful only for setting up the
heading marker on the ground),

L.1.9.7 In cnse of emergency o sccondwry system of roising
the retractable radoms by the usc of erergency oir wss provided ond it wos
not thought necessary for o third systom to be incorporated,

4.1.1.8 The cables to the scrnner loom hove 2,V.C, covering
to prevent chafing, This sleeving should poss under the metol coble clowmps
to prevent wear ot thesu points. (Fig.’).

L,1.1.9 4 strap should be atteched under the centrel floor
support channel to tnke the weight of the direotive feed ond wovegulde when
the T/R Unit wos removed,

4e1.1,10 1In the event of s sconner chenge it was thouzht
advisable to provide o scanner frome to cose positioning of the scenner in

the radome,

hete1e11 The heovy duty coble from the bulkhead to the
sconner junction box (Fig.3) should be re-routed to the opposite end of
the clamp on the brecket tube above the scanner to incrense the radius of
the bend to the socket.

4.1.1,12 The bulkheed plugs for the ceble loom to the
scenner well were mounted under the floor to port ond forword of the radome,
and could only be reached by lowering the rodome (Fig.7), this bad feature
being one reason why maintenonce personnel miy be inside the rsdomc when it
1s extended; para. L.1.71.2 refers,

4.1.2 The Transmitter-Receiver Type TR, 3523F W/ Y was positioned
on top ond to the rear of the rctrectnble redome platform (Pig.8), in a

CONPINENTTAL /sntisfactory....
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satisfaatqry position for meintenance, The signol leod need a clip to seoure
the plug in its socket to provent it f'alling off in flight,

he1s3 The Modulator Unit Type 196 W/Y wos mounted just forward of
the port radomo hydrsulic rom (Fig.')), and was satisfoctory for maintenance.

helol The Servo .mplifier Type v 3621 wes positioned just oft ond
to port of the radome hydr-vulic ram (Pig.9). The cobles to this omplifier
were pulling the unit %o onc side; more ploy in the cable form should be
provided to prevent this. The equiflex mountings ore either of insufficient
weight copecity or have Lotlgued,

4.1.5 The Indicator Type 211 wos mounted on its tray in the centre
of the 4,8,V, Operator's table (Fig.10), in o good opernting position, The
screen edge lighting on the Indicotor tested hed recently been modified by
the Contrrotor, but os cen be seen in Fig, 17, wes still unsatisfectory,

Providing the indicator waos thoroughly dry internelly, no misting of the tube
screen was experienced,

L.1.6  Amplificr Type . 3644 wes Pitted on the port side of the
4.8.V, Operstor's table (Fig.10), ond wos sotisfactorily positioned for
servicing.

4.1.7 The Oscilletor Unit Type 231 wes mounted under the A.S.V.
Operator's table on the port side (Fig,10), end wes satisfactory for operstion,

4.1.8 The Power Unit 'l‘ype\SG? Vi/W was mounted immediately behind
the port rodome hydraulic ram (Fig.9). The equiflex mountings ore again
either of insufficient weight cepecity or have fatigued,

4.1.9 The A,C. ond 0.0, switches were mounted on the 4.5.V.
Operator's switch penel (Fig.10), ~ad were satisfsctory for operetion,

4.1.10 The two Invertrrs Type 4B ond their ossocinted V.C.P's
were mounted on the port sidc of thu grlluy floor (Fig.12), cnd were satis-
factory for maintenance, .

L,1,11  Junction Zox Type 340 was aounted on the port fuselage
wall nesr the floor undsr the A.8.¥. Operator's teble (Fig.13), ond wos
satisfactory for maintenznce.

4.2 Object of Trials

42,1 To assess the perfuruwance of the cquipment with the scanner
mounted in a retractable radom: in o new position aft of the bomb doors, end
with 21l accepted Coastel Commend modification:. fitted to the equipment,

4.2,2 To determine whether any shielding exists from either the
oircroft fuseloge or bomb doors, when looking forvard.

4.3 Procedurc for Trials

4.3.1 To obtein the moximun renges on various sizes of target,
the aircraft was flown over the sce ot heights between 500 ond 2,000 ft,,
the size of the torget being estimated on making visual contact.

4,3.2 Renge checks were nlso mede on & submerine, fully surfaced,
and with conning tower only showing; photogrophs of the responses are shovm
in Figs. 19 and 20.

4.3,3 To ascertain whether ony blanking existed when looking
forward through the bomb doors, & nuwber of runs were mede trocking o torget
deod sheod, noting the scouracy of the track by visusl plotting.

/lh 73 T
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R h.3.4 To determine whether any shielding from the aircraft
fuseloge wes present, two runs were modu on to torpgets with the sircrsft
attacking in a shallow dive, the first run ot 50 and the second at 100,

lf.}.S To ossess the officiency of the radome and sosnner .
stabilisation, flights were made st 300 knots observing o coast line pattern
all the time on the C,T.T.

4.3.6 To determine the nscoursoy of the heading merker using the
present method of jacking up the tail for setting up, o rodar bearing was
token on the Needles, Isle of Wight, ond cross chécked by taking o Gee fix
and computing the besaring on a map,

k.4 Results
L.4.1 Ronge Tegt, “With the sircreft {lying over the sea ot

heights verying between 500 feet and 2,000 feet the following renges on
torgets were obtained, end were considered satisfactory,

Height of
Target Airoratt Ronge

Liner, 10,000 tons 1,000 £'t, L5 NN,

Destroyer 500 f't, 30 N.M,

Tenker 3,000 tons 1,000 1'%, 35 NM,

Airoraft Cerrier 500 1%, 45 1%,

Tugz, 200 tons 500 %, 22 WM,

Submerine, Surfoced 500 %, 20 1.}, See State 1

Submarine, Conning .

Tower only. 500 I't, 8 N,i%, Se¢o Stote 1

Yecth er Ship 2,000 0%, (50 M.}, Intermittent
. (30 N.k. Continuous

Fishing ¥Morker 3uoys /00 ft. 5 N.M,

Coestlines 2,000 1t TV RN

High Ground 1 2,000 %, © 140 WK, Intermittent

k4.2 The 01l round cover 429 extrziuly 2ood on both "2nd Search"
snd “"atteck" positions of the scauner, excunt when bonking when considercble
blanking from the wings wrs noticed, Osing to bed cut orf experienced on
the "1st Search" position with the scaaner tilt ot <10, it did not seem to
have any useful operationzl rpplication, but w-s useful for setting up the
hzoding merker on the osround,

Lohe3 Tlights were mede tracking o ship forget, with the oircroft
in o shollow dive from 1,500 ft. to 500 £t, sconner tilt st - 10, the smell
smount of bomb door shadow did not prevent tracking o torget right to the
point of attock. Interference to the picture wos present “ue to the bomd
doors but tracking sccuracy wos not impaired. Photogrophs of the C.R.T.
picture were teken and eore shown in Figs, 16, 17 ond 18.

Loh5 TDuring the scrnner stobilisotion tests it wes noticed on
the first flight thet ofter banking nt about 20° the’ sconner was slow in
recovering, After elteration to the feedbeck control settings in Amplifier
A, 3621, subsequent flights showed the recovery time to be wuch improved,
The pre-sct feedbrok controls in Amplificr A, 3621 arc mounted inside the
pressurised unit, and for eosc of servicing cnd adjustment, it would be
rmch more satisfactory if they werc mounted on the front ponel so that
cdjustments con be mode without first having to rewove the unit from its

pressure cose,

L.4.6 Throuchout the tests on this equipment the rodome was
altered in position some 120 times, and no trouble wns experienced cither
mechenicslly or electricolly due to enblos fracturing or being cheffed ot

‘ /theeeses
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the floxible point of ontry to the radome. it one time it wos thousht

that the radome which wes set in the "Attock" position did not retroct when
the undercorrisge was selected "Mown", but efter further tosts it was found
that, due to the odditionol losd on the hydraulic system, the undercoerricge

dig noz stort coming down until 45 seconds ofter the radome had started to
retract,

beke7 Turing the hich speed flights, i.e. 300 knots, the vibretion
experienced on the sosnner essembly was very slight ond it wns not considercd
necesssry to moke sny specinl tests,

4.4.8 To line up the heeding merker the sircroft t~il wos jacked
up ond the radome lowered to ™st Seorch" position., A field strength meter
was then taken to o point in front of the circreft ond lined up with the
bomb door centre line. The scanner was then adjusted for maximum signel on
the field strength meter, ond the heoding morker set to the scanner heading.
This method of setting up wes quite sctisfactory and proved quite sccurcte
when checked by o becring obtoined on o lendmerk sfter toking o Gee fix,

boh,9 A general eircraft assessment £liszht was madc to Gibralter,
ond the 4,.8.V, equipment was run conbtinuously for 14 hours on the outwerd
run end 8 hours on the return run, no unservicecbility wes experienced ond
the performance wos considered very sctisfoctory by the Coastal Command
Operator who took part in this flight,

4.,4.10 The R.,-,1li. instsellation in the Redome to prevent reflections
off the fuselsoge when testing on the ground, was quite setisfectory. No
ehonge in crystol ourrent or megnetron current wes noticed ot any point
through the full 360° rototion of the sconner. It is understood thot
modificotions ere in hend to improve the nethod of fixing the R.a.M. to the
redome fromework (Porm-555 dated 9.10,52),

L4.l.11 No ossessment of the usefulness of the T,5.X.634 and Neon
Hettmeter for overoll performance messurcrents in the sireroft wos made owing
to the test set not being evailable. ’

hohe12 After some 64 hours flyins including the trip to Gibreltar,
end most of this flying time being ot low oltitudes over the sen, including
many flights in heovy rain, no demoge wos crused to the radome due to rain
erosion,

L.4,12 Photogrophs werc token of the Indicator Cathode Ray Tube
to illustrate effects due to bomwb door shedowing, submorine response and
with the scanner in its different wositions, They ere shown in the following
order:-

Pig., 16 Subject:- Showing bomb_door_shadow

Aircreft Course 090°
Altitude 1,000 feet.
Renge Scale 10 miles
Tilt Setting =10
Sconner Position Atteck

Fig, 17 Subject:- Contoct within bomb door shedow

Adrereft course 2700
Altitude 500 feet
Renge Scole 10 wiles
Range on Target 6 miles
Target Ship

Tilt Setting ~10
Sconner Position 2nd Seerch

/Figg 18..0-0
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Fig, 18

Fig. 19

Pig. 20

Tla, 21

Fig, 22

Figs. 23
end 24

L5

in paras. L.l1.1

5. AR,I.5487 (Sonobuoy)

Subject:=

Adrcraft Course
KRltitude

Ronge Scole
Range on Torget
Target

Tilt Setting
Scenner Position

Subject:~

ddrcroft Course
Altitude

Ronge Scole
Renge on Torget
Target

Tilt setting
Scanner Position

Sub ject:=

dircraft Course
Altitude

Renge Scale
Ronge on Torget
Target

Tilt Setting
Scenner Position

Subject:-

Aircraft Course
Altitude

Rence Scale

Tilt Setting
Sconner Pasition

Subject:-

Aircraeft Course
Altitude

Range 3cele
Tilt Setting
Sconner Position

Subject ;=

Alrcraft Course
Altitude

Renge Scale
Renge on taorpget
Scenner Tilt
Scanner Position

Remarks

4501

CONFINENTIAL
N

Bomb_door shadow but contects not hidden

2700

500 feet

10 miles

5 end 7 miles
Shiyp contects
-10

2nd Search

Submnarine Response

072°

500 feet

20 miles

7 miles

S$rfoced submarine
~{0

attack

Submarine Response

080°

500 feet

10 miles

3 miles )
Submerine Conning Tower only
~40

2nd Search

General Definition I,0.%, end the Solent

060°
1,500 feet
10 miles
-i0
a.’xttn"-ck

220°
1,200 feet
10 miles
-1°

1st Search

West Sector Scan with and without ronge rings

2500

1,000 feet
20 miles

16 niles
10

2nd Seerch

The performance of the equipment is satisfactory =nd the
layout of the installation occeptable subject to the bad features outlined
to 4.1.12 being rectified wherever possible.

! 5.1 Instollation Detalls for Stotions 1, 2 and 3 (numbered fore o aft)

/5.1010010'0

CONPITENTIAL
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5.1.1 Receiver Type 1933 and power unit Type 759 ot stotion 1
were mounted ot the forword end of the equipment rack (Fiz. 15), ond ot
stotibn 2 mid-way along the equipment rock (Fig. 15), for ststion 3 they
were mounted ot the aft end of the equipment rock (Fig. 14), ell positions
being sotiszfoctory for maintencnce and operation.

5.1.2 Indicotor Type 1 for stotion 1 wes positioned ot the
forwerd end of the Navimotion teble (I'im. 15) ond for station 2 mideway along
the Navigetion table (Fig. 15), for stotion 3 the Indicotor wns positioned
ot the oft end of the Novigntion teble (Pig. 15), oll being suitably positioned
for operstion and monintencnce,

5.1+3 The Control Units Type 391 for each stotion were positioned
immedistely underneath the respective indicotor units (Pirse 14 ond 15), ond
were satisfactory for mpintenance and operation.

5.1.4 The Junction Boxes Type 151 were fitted on the equipment
racking immediotely obove eoch Indicrtor Unit (Figs. 14 and 15), 211 in
sotisfactory positions for servicing,

5.2 Bquipment common to all Stations

5.2,1 Amnlifier Unit Type X. 1150 wos mounted ot the aft end of
the equipment racking (Fig. 15) in o setisfectory position for operation ond
maintenafce,

5.2.2 Distribution Box Type 34 wes fitted behind the port penelling
at the Navigntor's position,

5.2.3 The aerial wes mounted 3 feet 6 inches sft of the Astra-dome
and 1 foot 2 inches storbosr@ of the sircraft centre line (Fig, 2).

5.3 Obgject of Triels

5.3,1 To determin e the poler disgrom of the serial when flying
streight and level, end also under conditions of orbit with the eircreft bemking
up to 29, ond performonce tests of the oirborne equipment, using e representative
directional sons-buoy for range messurements.

5.4 Procedure for Trials

(2) Eoler Dipgrsms

5.4.17 To obtain the polar diameam of the aerial with the aircraft
flying straight and level ot an altitude of 1,400 feet obove ses level, o
clover leof pattern wos carried out over o pin-point 24 nauticol miles from
the ground tronsmitter which was situated at Cove, Nr. Fernborough, Hants.
Recordings of signal strength were token off on "S" meter fitted in the siror-ft,

S5.0e2 To determine the polar diaprem of the acrial with the
aircraft banking at 200, one turn to port ond one to starboard were carried
out, using the some pin point and procedure outlined in para, S5.ke?,

(b) Range Test

5.4¢3 To check the performance of the equipment, a representative
Airectionsl buoy wes dropped into the sea off Lyme Regis ond the aircraft
corried out o series of runs ot different heights, recording corrier strength
in Db's obove a known reference level of 1 AV

5.5 Results
5.5.1 The oeriol polar diogrom with the adircroft flying stroight
and level is shown in Fig, 25. The head ond tail aspects are satisfactory;
o drop of 7 Db's is apporent on both port and storboord oft cspects, this
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a drop in ronge from 9 to. 6 miles ss shown in Pig, 27.

5.5.2 The polar dicgrcus for the port and starboord 20° bank
turns are shown superimposed in Pig, 26, The decrense in siznal atrength
on a number of bearings on the disgrom indicate thot o reductieon in renge
from 9 to 6 miles con be oxpeoted ot thesc points,

5.5.3 The range runs wera carried out with the sircreft flying
at 500 and 1,000 feet obove sea level, using on average performence direct-
ional buoy for providing the corrier for recording purposes; the results of
thesc tests are shown in Fig, 27,

5.6 Remorks
5.6.1 The instellation end leyout is satisfactory.

"5.6,2 The cerinl poler diagrams on thz head and tail aspects are
sstisfactory, o reduction in ronge con he expected ot o nuiber of points on
the port ond sterboerd beems os shown in Fips. 25 oand 26.

6. Inter-equipment interference

6.1 Only slight inierference wts noiiced on the 4.R,I. 5487 Indicators,
when the T, 1154/R.1155 and T.R. 1934/3L were tronsmitting, this did not
affect the operstionel efficiency of ihe instellevion, Sirong V.E.F. breck-
through wos present on the sudio chenncl of the <.R.I, 5487 over the full
V.HE.F. frequency ronge,

6.2 No interference 4.8.V. 17 . ..7.I. '487 wos noticed throughout
the trisls.

6.3 The inter-commnication system wor sotisfectory. No interference
was experienced when all radio services were opereting.

7. Conclusions

7.1 4,8.V, 13. The performonce ond Layout of this instellation is
considered satisfoctory and is ~cceptable for service use providing the
bed features outlined in poras, 4.1.%1 to 41,12 ore investigeted ond
rectified wherever possible,

7.2 A.R,I. 5487. The sericl polor diagram is not considerad entirely
satisfactory but mey fulfil operationnl requirements, The layout of the
installation for meintenance is considered satisfoctory. Severe interferenoce

“from the V.H.P. is present on the audio chsnnel. This installation is

suitoble for Service use providing the above limitations are made knowm and
acoepted.
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See para,
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Junction Box
Type, 340

FIG. 13
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. Junction Box
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Control Unit Control Unit
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FIG. 19 FIG 20 FIG 21
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