The resulis in "Dido" were very satisfactory, except for the aeriesl training

wnit which needsd redesign from being a very noisy "mangle®.” Ranges againat
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were 60-110 miles; against low circraft better than

Lo

mediuvm and high aivera

)

typs 79, but did not mect the requirementa; agains® o Battleship 12 milea.

The second wet wan fitved in "Prince oif Wales" Ly Jan *41: renging was possible
at 22,000 yds; acourscy + ¢5 yds; 15-in. shell-splashes at 15,000 yda.
Production deliveries began in Feb, 8 months after ordere werc placed and only

5 months after the Tirst get was ingitalled in YDido'™, LdTOr Yeommon T and RY
switching was introduced; =o that one aerial could be used hmta for transmisgion
and for racepticn.

Alr and Sunface Warning for Small Ships Sets bhad to b2 developed with

lighter aerials and uaing less office space. Xgquiprents ware developed on &
following the initial use of the AM A5V set as iype 286. Thins employed a Yagi
tranemitiing aerial at the top of a non rotatable ﬁast and 2 receiving Yagia
lowver down and inclined ouvtwards for beam switching: the ship had to be
manocuvred to gt the bearing-end only look ahead was provided.

Types 290/291 replaced the 286 end had a rotating aeriul with common
T and R. The transmitter uvwiilisced the Nﬁ99 valves which had been developsd by
GEC Labs from the smallsr E1046 typs of alr-cooledwancde volves fo, 50 cm use.

a Baitleghip 6,000 yis

CI

gave 100 kY cutput. Rauges were 17,000 yds agai
against a U-boat and 30-35 miles egainst aircraft. Type 291 wes fitted in all
coastal crafi and submarines.

50 cm Development

Since 1938 work had beern continving on 50 ci in cloge co-operation with CEC,
vho wsre developing the necessary valves, miniaiure copper suode iricdes Bi046,
the famonsg "micropups®. Two of these NUQ3s gavas 15-20 kW ot 650 KHzy in 1240
E10468  (BT99) 30 kW. %vials in "Sardonyx" in 1239 gave promising resulii.

C F Lareford recalls: “Gecales® divectional 'bird-cags' array with ite; literal
gold-plated dipoles vaszued on 1o the receiver slmost as strong a signzl from
the back as from the {rori of the array.” The way of the imnovator is hardi
At the ecvd of 1939 =z etaf? meeting at the Admiralty ¢ consider Ralar pricrities,

aled the requiremsn » & radar renzef{inds ) cot-range AA arnement.
stated +i nt fou ratayr rengefinder for short-range AA armement
The 50 cm technique wan eufficienily advanced to mee’ Shis requirement; ths

A 1 7

A

gefinitive trials were czrried out i Southaea Csstle in ¥Yeb and Harch 1940 an
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confirmed that 5,000 yda en an aiveraft could bhe obtarned viih 2 minglc Yagi

7

aeriala cn th: pom-pom director Type 2523 & Pig 10 @ Tacing pcgebql ith an
aerial of grester gain echcay Tron the Hab Tower ot 1. 200 ydz werve obltained

end in KNov 1940 12,000 yis en an aircraft from 2 arroynw ol 3 Yagis {fishbenes)
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that could be mounted on the AA Director, Type 285. Ses Fig 8 of reference 40d.
Range accuracies of + 180 yds were possible

In June 1540 sn experimental set wes mounted on "Welsonfs" main ermament
director. The resulis were gsurprisingly good, 30,000 yds on & convey. Bui
thig wag due to "anomolous propagation, caused by spscial atmospheric
conditiona in that fine summer; bending the propagating waves to follew the
curveture of the carth, one of the earliest occasions that such propagaticu
kad bheen encowntered: an wforitunate occurrence during trials of experimental
app&ratus!

The first prototyve 50 cu equipment a Type 285 waz given trials in
"Southdown®™; a Hunt Classe Destroyer in Sept *40. The firsl swrface gunuexry

equipment, Type 284, was fitted on the director control tower in "King Georgs TV

at a height of S0 % in Dec 1940 and geve meximum peligble rangoes 20,000 yds
on a cruimsr (Dido class), 12,000 yds on a desbroyer and T,000 yis on a surfaccd
gubmarine. The 284 in Suffolk witl a 6-Fishbone arrey first made contact with

"Bigmark™ in the Denmark Strait at a range of 26,000 yds in Juas *41; and was

used to chadow the Bismark for the next 24 houviz. Typz 284 was aisc the range-
findsr Jor most of the ships that Finally senk her. i

The accuracy of surface fire was markedly improved, but againet aireraf{
the improvement wag not so great because the predictiocn equipment at that time
could not take full advantage of the greal increase in ascuracy and continuliy
of the range data provided; and becauvze cf the problem of the ‘dead-tTine!
interval caused by the time required to set the fusge, load the guw and firs.

This was countered by bzrrage fire al a presst rangs Yetween 1020 and 5000 yis

|,,.)

and sutomatic firing at the correct presment rangs. Toig, although fechiically
very successful, was not liked at eeca because it wmeandt that fire had to to
withheld until the targat was very close, and then therse was only a2 chaacse of

o

destroying it.
The order for prodvciion of 200 of these %0 con equipmenis was placed in
May 1940, 4 months before the design w flnalLued. Leliveries from
coniractors began in Hov *40. The hundreadih set wags being Titted in July Y41.
In 1944 the 282/4/5 geries wers the most widely fitted npete in the Havy.
All the metls underwent progressive innrovement. The power of the transmitier

wasg increasgsed to 50 kW, end later 100 kKW at 1 microssecondy beam-eplitting, in

/\

bearing only, and commen T and R weve filted in 1942 (wef £0d). The former
gave a bearing accuracy °f + 3-5 minutes of avc with the 21 £t wice (*pig-
trough®) wrvays of 284, znd enabled blind fire to bz introdveed against surface
targets. The culminating action in which thig was Cazinive was the sinking of
the "Scharnhorst®, In 41is action, for the najority of the salvos thers was

no visuval poini-of-ainm wiratover (26.12.43). The Cind in HMS "Duke of York®
wrote:—
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"Tha target wae initially detected by 273 ot 45,500 yde and at 30,400 y
284, and the amplitvde of the echoes becnae suificicnt to hold bearing
firmly en the bearing tube ai 25,800 yds., ¥ this Tiwe on, bew
continued to be held without daifficulty cou the beam tube and, with the {table
to indirect; range and egpeed-across plots stabilised, all gons at the
ready and the dirccitorn 1aylng by Stabiliged Sight, e moment to open fire
wes awalted with some confidence. It had previcusly been determinsd tfo

close to within gtorshell renge i possibvle cr, in the event of the eneny

{iring firet, to fire blind at the moment of seeing her guns flash.
Starshell was fired from the port 5.25 battery and at oncs provided

illum1yaL10n; at first impression “Schiarnhorat aplw-wpﬂ of enormous length

1!
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and silver-grey in colour. The table was switched tdirect' at ouce,
the poitings already cestimaied were retained, and the first teun-gun broadsids
wad fired at 1651 at true-rangs of 11,950 yds to score a straddle acvd a

hit Jow down and well forward. Scharnhorset immediately turned awzy hehind
a smoke 71oat oceee Later when Jl7bm1nau1uﬂ became unsgtisfactory blind fire
was maintained as the range slowly o 3n d as the ¥“Scharnhorst® drew

away. 44 broadsides were ”1reo, 25 bei 'eporced a8 straddles and 6
othera az 200 yds or leas, all by Radar spoltingonpanels 142 and Lid.
“ocha;mhor B wan alse engaging with her main armewent and degpite starting
2500 ydg short she soon hed the renga; and fule of York wes straddled
geveral times. This for the contral was the most testing time of the

whole engagemcnt,; for nc vigible resul
and the large ovange flashes on vhe ho
The minirum range in blind fire w
until at 1624 at 22,000 yds, the
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Cie of the shots at 17-18,000 yds, it
"Scharahiorst™ on o near a propseller gl

range wag quickly closed and ira

esscece ohe ald not appcar to obmerve

who opensd Tire with a broadside at

havoe aft. Direcct firve w

with maoy hits. At 1922 when ihe
eg that the echo

on all Radar iuvbes _Ate
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approach of the “Duke of York"
v:’.:«Q Thie created enorymous
25 vrozdsides fired,
ms noticed
a normal straddle,

the .
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developed into a great ow ch of hlﬂtn 800 yde eithexr sids T the targec;
av the same time a cengideradle sxplosion occuryed arlft in "Jcharnhorsi.
Fire was checked at 1929 after 80 breoadsides, bty which time she waaz

a blazing wrack, very low in the waser - sha

tAnd above them 211 the fires are quenched?

line). Hovw few of that company were able to cay;
guide at the exit frow Hell, in ihe last line of
forth to see the aptars cnce more.t

the

sar-¢ shortly afterwards.”

az Dante, with Virgil hic

‘nfexno, *Then we cane

(Dante; Inferno Centc 14, last

ing oy Tvps 284 svarted agein at 22,000 yds.



Lt the outbreak of hostilities the responsibiliiy for testing and tuning wire
less equipment in new coustruction ships, and in those undergoing large repair,
wag the repponzibility of A9 Section, which Tormed part of the Ixperimental

tagicn this fwnetion

Section of HM Signal School at Portsmouth. For ships in co
wag carried cut by the FPort Wireless Officer (PH/TO) staticned in the Royal yerds
and basea,

Installation specificaticons were procduced by I Signal School and issued
through the Adwiralty in the /,OOO reries and thesey togather vith guidance layoud
drawings, where neceseary, were used by the dockyords and shipbuilders for guidan
in ingtallation. Equipment for apecific services was provigioned amually and the
programme of building and largs refits waz such that requirements could ho worksd
out well in advance,

it the begimming of the war a few long-range waining sets were i

the production of these sets and others, notably Gunuery Hedar. was enviseged,

\O

The production and fitting programms was spaesded up end A9 Sscovion was expandad
to deal with the situvation. Temporary experimental officerg and esesivbanls werc
recruited aad given a short course of training and sent into thé fie

tards the end of 1940 a cuantity of Air Ministry ASV setws sfere obiainod and
a numbsr of these eets (renamed Type 286) wers fitted in ships, principally those
in Wegtern Approaches Command. A especizl party was formed in the Signal School
to deal with +this commitment.

Early in 1941 the Titting of Typs 286 was rapidly expandsd; nore officers

were attached to the Signal School to deal with its fitling and a nunber wera

l:i~

lent to the Fome ports to advise dockyards on layoui problems and to carry on
maintenance in ships. Stores were taken over from the Air Ministry, held in :lk
at Floverdown H/T Stetion, and issued on charge to fitting-out officers. Thiz
was not a very ﬁatisfactory arrangement from the accovmting point of wview, bdul
was the simplest way of dealing repidly with installetions in ships whicn boeszme
~availeble at ghort notice. As ithe numbers of ships Ycing Titlted with radar eguip-
ment increased, the problem of maintenance becume serious. Fitting out parties
were strengthened, but even so, many hours were spenit in trovelling fto zund from
oparational hames, often only to fit a new valve or minor componeint. Thia
situation improved wharn officers ware attached {o operational bases to deal with
the prablen.

By Auguat 1941 the cxperinental secltion of H Signal School had moved to

Lythe 1iill, Haslemsre, zud become the Admiralty Sigaal Egtablishment. A9 Sectlion

-

and the Type 286 fittirg-ocut Section amalganated and became known as the M Section

I
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Trom then progress was rapid; by tho cnd of 1941 the countyry had been divid
into well-defined arcas and it was possible 0 keep in ftouch with every phase of

ghip-fitting in aeny part of the United Ningdcm. As the tempo of produciion and

i o |

fitting increased, the staffs et fitting-out bases were strengthsned and more
accommodation was required. Thege fitting-oul staffs were still nominally under
the control of the M Seciion at Haslemere and had no official status in the
Command organisgalion. Auvthority suddenly became aware of these mushroom growths

is, he result wvas the

w

and steps wers quickly taken to place them on a proper ba

a

Port ROF OifTicer on the slaff of the Flag Officer in whose area they were based
The I Szetion at Haslemere continued to function as a headguartars for all
information on fitting problems and was a clearing house for all enquiries
concarning layouta, stores and technical advice. Bullctinme wore issuad on evary
conceivable item of information which would be of help to the Fort RDF O7ficer.

I "AY digeovered that the resson for trigger units in "I¥ get breaking doun wes

(8

due to an incorreechly rated resistor, he reported it to i 3ection who, af
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confirmation with the technical dcpartment concerned, sent the infommalion oul o
all bases by the next mail. An "A mespage" or AFO generally followed, butl in-
Port RDP Oificer wag thus always kept up-to-date and able to take prompt action
with the ships in his area.

The fitting-out staffs worked long hours znd their hardeot work began whou
Titting of sets was completed and testing and tuning bagan., fAll-night ssosions
ware commonplace, and elthough in most cases ships would egall with seie complete
and working, the times sllowed for tuwring and togiing wag wholly inadscuate. As
a2 result ships would arrive at Scapa Flow wilh 50 par cent or mors of their

gquipment out of action, To cope with this a small group of officers was hzssd
at Scaps Flow, their main job being tc tidy wp lecsc endm and ennure thal siups

got goed walus out of their working-up period. In oidition, M Section had a

!2’,

"®?lying Sousl” of expericsncs avael and Civiliun tedhbualcal officers whoze job
it was to join certain ships before completion 1o gsesist with tuning end tesling,

gail with the ghip to her working-up bass and not Jeave wntil she wae a satisfied

cusliomer.,
By the begimming of 1943 the Poyrt RDF Officer wasg as firmly establiched gad

recognised as the PH/IO, uad it was part of the routice vhat all ships shovld be
vigited immedigtely on arrival in bavbour.

A very c¢lose lizino: grew up between the rader ofiicers in rhips and the
Port RDW Officer; it persisted throughout vhe west o the wer and wasg responsible

for a great deal cof the zuccesy with uvhich eguippent weg Fitted; wmaintained and

operatad in the Mlewt.



