HMS. EMERALD.

(Bditor's Notc :-

An cxcellent cxample of the type of Radar Report which is welcomed
in A4.8.E. is showm below, Lack of spacc prevents publication in full,

The summary of running hours is a most intcresting featurc of this
report and might well be followed by other ships, )

The following rcport is submitted in accordance with C.A.F.0.2509/41.
PERI'ORLIAICE,
Type 273GQR.

During cxcrciscs held in the past six months it has been possible
to compilc a tablc of picking up ranges of ships of differcnt sizes,
The picking up ranges varied from night to night and day to day, and it is
not possible to determine whether this is duc to instability of the
tuning of the sct or to changes in the atmosphere, or to a combination
of both. The picking up range by day was always higher than the
picking up range by night, and a broadside target was always picked up
at a greater range than one head on,

Ship, Picking up rangc.

Ramillics 48,000 - 50,000 yards.
Suffolk 42,000 - 47,000 yards,
Newcastle 238,000 - 45,000 yards.
Danac 35,000 - 42,000 yards,
Destroyers (*¢' and 'R classes) 27,000 - 37,000 yards,

The bearing accuracy, is ncver greater than + 29 and when the echo
saturates is probably less and morc difficult to obtain as the side lobes
arc nuch in evidence, When watching morc than one echo, the sidc lobes
complicatc the operating of the sct and greatly reduce the ratc of
rcporting, Cloud cchoes, wave cchoes, ghost cchoes and even bird echoes
have been cxperienced, Except for the latter they are fairly casy to
distinguish from rcal echoes, for by turning up the gain to maximum, a
thin linc is usually scen runnlng through the basc of thce echo, thercby
indicating it to be unreal. Also wave echoes, cloud echoes and ghost
echocs are not as a rule clearly defined.

Type 273QR has been found most useful in Fighter-Direction excrcises
for detecting aircraft flying at 2,000 fect and below. Its picking up
range varics from 30 miles to 15 miles, the optimum height is belicved
to be about 1,000 fect.

The panel L17 has been found to be a most accurate ranging
instrument. It has never been necessary to set any correction between
it and the matching dial.

Type 281,

This sct gives a reliable performance, The bearing accuracy is
about + 1° - 11° using beam splitting, and about + 2° - 30 using scarching.
Height - flndlng at sca is usually morc accurate than + 1500 fect Height
finding in harbour has been found to be very 1naccurate( + 2,500 feet),
but as yet there is not sufficient evidence to forward a reporu on this,

The height finding procedurc is based on the echo to gain ratio
nethod, Both thc polar diagrams for secarching and beam switching are
used to exploit to the full the different position of the maximum and
the minimum and the different echo ratios obtained from cach and to
benefit by the extra range obtained on searching, To facilitate this
a pedal has been fitted in parallel with the tumbler switch, controlling
thc beam switch, so that the operator can alternately beam BWltCh and




search easily and quickly.

To measure the echo ratio a ourscr made of perspex is mounted in
holder which runs on a track and can be placed in eny position in

Treornt of the tube, Two cursors arc used, ocnc with 2 rm, and the other
vith 15 ma., speced lincs, to mcct the variation of gain reguired, The
gain is sct up to once division cn the cursor, and the ratio thon rcad
,"\_f‘l
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Centrol unit 20 D, has been very sotisiactory,

Very little cxpericncee has been had of this sct, I.7,, hags been
ovtalice o'l en alrcralt at 114 miles, The estimatea heignt of the
alrerait was between 20,000 cna 25,000 fect, Opcreting fren xilinaind
narpeur, results were obtained on H,I.b "ELLRALD's" cun aircrait (fitted
vith Lark ITI) of 2/3 saturabtion respen v

sc ot 60 miles ot a height of
res

SPC
5,500 feet, It should be ncted that ults oontainceda in harbour arc
av

net quite so good as thesce obtoincd sca,

The vertical polar diegram of tne Type 243 is lower thnan that of the
Troe 281 end often ILILS, "EERAID's" ovn aircraft's I,1,7, is cleerly
vieible on the Type 243 scen when its cehe hes foded en the Type 287
scoll, The herizontel poler dicgran is very broad ond thercfore tho
bearing accurrcy on I1.7.T', responscs cnly is abeubt + 5€,

Littlc cxpericnce has becn nhad of this set, but during cxerciscs
ircraft rcported the respensce very clear at o range of 34 miles, the
stimatced height of the aircraft was 1,500 foot. To means hes yet
been found to prevent it being Tfircd by Type 243, No Type 253 handbock

s held on board, but it is intended 1T possible, to try to build o
valve transiormer locked to the Type 215 to pr“duCp a 12 velt 10 micro-
sccond squarc-topped pesitive pulsc at the right tine tc suppress the
253 and thercby provent it from being firced oy Type 243,
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Type 267,

CTAONCC, e

£s a punnery set, this appcors te give o normal pert
opnorvunity h T

occurrca to try vlind Rader firce with it

, gy (N . S Rl o T Q
o to gweep Uneongh the stern at night, as LI5S,

3 R will only swecep fran dea 120 to Green 120
through »ight abead, and it is far more subject tc shost cchocs thon the
Dype 273 R, As naiy as Tourteen ghest cchoes nave boeon scoen ranging
fron 2,000 - 23,000 yoras, These cchees were guite well defined and

zood bearings could bo obtained of thowm using the raacte tubc:

<O

there vies ne cloud in the viecinity at the timc

quitc

These have behaved normally aﬂuj during throw-of'f shoots on I5,1L8,
"EDIERAIDY have been successiully uscd to range on shell sploshes,
Qutfit ¥,V.1.

Jatch is alucys sct on this sct on Droccuding te sca, but no results
have so far been obtained, It still picks up Types 281, 282 and 285 in
neony ploces ond, when the Types 281, 282 .r 205 arc switched cn, is

prectically imposcible to operate Tor thie reason,
Trpe 2571 1L
i °

There has been 1ittle opportunity for testing this sct, but onc
alrerart gave the sct a waximum range, at about 1,500 foct, of 27 nilcs
This ceccurrcd before it wos possible to borrow tpst sct Typo 28 and 1t is
hoped that rosults mey now be better,




RECURRING FAULTS,

The aerial flexible fecders have broken four times in six months and
their lifc appears to be further rcduced by the usc of the fast pedal of
unit Type 20 D, '

During a Fighter Dircction excrcise, H,il,S. "ELERALD's" rangcs
suddenly went about 20 to 15 miles higher than cverybody clsc at about
sixty miles, coming into agrcement at about 15 to 20 milcs, This crror
was not apparcnt on the calibrator and was duc to the Dubilicr resistors
in the anode load circuit of the warning time basc valve altering their
valuc,

It is considcred that a calibrator producing five mile calibration
pips would be most uscful and prevent this error recurring, Should this
occur at sea, with nc availablc ranging aircraft, it would go undctccted,
This fault has occurred twice and now IEric resistors have been substituted
and the fault has not so far re-appearcd.

Types 282 and 285,

Electrolytic condenscr C16 refercence diagram 21 of C,B.4221(1)A
keep going down, causing rcsistors R1 and R2 to burn out. It is
thought that the running temperaturc is too high as the cleetrolyte is
generally found to be running out through the basce of the condenscr when
this fault occurs, as it has donc sincc sugust, 1943.

The Dubilier resistances R4 and R2 in the anode load of V5 have
also altered their values twice,

A slight jitter of the trace was thc indication that C16 was
collapsing and complcte failure to calibratc was the indication of' the
resistances R1 and R2 altering their valuc,

Type 273 QR.

The setting up procedurc outlined in Commander-in-Chicf, Ilome Flcet's
menoranda of 26th June, 1943, number H,F, 15594/5 is always uscd and is
nost valuable and has given the best results,

Transmitter.,

Frequency pulling is very marked owing to the closc proximity of
range~finders, W/T aerials and supcrstructurc and it is only possible to
gct about onc in thrce magnetrons up on pcalk powver,

The power output of individual magnctrons scems to vary to quite a
large cextent and it is felt that it would be very advantageous to have an
absolutc, as opposcd to a rclative, mcans of measuring the powcr, in order
to dcterminc the minimum power at which the sct would work cfficicntly.

therwise the unit has been found to be very rcliable,

Type 273 (R Recelver,

The recciver is always tuned with the G824 in the wavc-meter
position, but it is strongly felt that rcsults would be far better if the
GB2A generatcd a more stablc frequency.  The G824 frequently wanders
in both wave-meter and oscillator positions, often giving very mislcading
results and making both tuning and an accuratce check of the scnsitivity and
tuning of the receiver very diffiocult,

AE, Gyro stabilizing cquipment has been found very satisfactory.

This set has proved immensely valuable, but when dctached with no
other ship to tunc upon, it is impossible to guarantcc rcsults_owing to
the inadequacy of the test cquipment which although in itsclf is
invaluable, is not reliable cnough.



tutual intericrence betwecn the calibrotor ond Tvpe 243 cousced
)
~ o *t

ion of the Trpe 203 scon, This was cured by putting

ctween terminals 29b of units @ cnd C,

Responscr,

The wax condenscrs 401 8P 72 8§ 200 u,u.f., C31, C38, CL?, CL7,
C55, (‘oforuncu handbook 1433, diagranm 14) melted and were replaced by
condenscrs pattern 1431, This change has not affccted the cificicney
ofr the set. It is considcercd that Pottern LO1 S1P 72 S condenscrs arce
unsultable fer usce in the tropics owing to the low melting point of the
diclectric,

[t 1s considcred that to meintein Reder cfficicncey at its highest
standard, signal generators producing o calibratcd signal which will
indicatc the state of the receivers (particularly 273 QR) arc cssential,
as, vhen detached with nothing to tune up on or if Radar silencc has to
be enforced, it is alwmost impossible to switch on and have the reccivers
and transmitters of the various scts cxactly in tunc.

SUMMARY OF RUNMITING HOURS AND BREAKDOWNS,

36 3 755

N
1
N

1,120

: Running hours, ; . Breakdowns, : Total,
: wet, ; ‘ :
; ipl - July . Aug - Jan | Apl - July Aug - Jan | Broak- | Running |
! ; : ; ; © downs | Thours
5 ? l 5 : } f 1
i 281 1 330 1,130 16 P22 38 1 4,460 |
o273 1 365 1,18 15 23 38 1 1,550 |
i | 3 5 | | | |
P 285 1 150 517 : 8 17 .25 1 667
S S o T PR 14 .8 .19 250
i 2% ¢ 105 45 : : L 250
i ; : : : 1 : :
23 - - - A
T L 450 4,355 - 6 : 6 1,805 i
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i
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REPORT ON RADAR TYPE 277 o .
FROM H.MS. CAMPANIA

From the Coumanding Officer 105, “"CAITPAITIL"

ETICD O OPERATION,

The following is, on the whole, rather straightforwerd,

LI RCRAPT WalliTHG,

The principal watchicccper, tuce P.P,I, operator, weoars o Lwcad and
breast sct tclephone by which he passcs reports to the Air Dircction
Room plotter,

The P,P,I. is normally operatcd on the 75,000 yards scalc as it -
is unlikcly that aircraft will be detected beyend this range. It is
recommended that the Calibration rings be kept on whilst opcerating and
the range rcad dircect from them so that any calibrating crrors or novement
of the centre gpot arc cancelled.

The mest suitable speced of ubrlul rotation for worning purposcs
is threc to four r.p.m,

(Editor's Note : The calibration rings may tend to distract tho
cpcerator's attention from carciful scarch and 1t is ledt to
individual ships to form their ovm opinions, > think that in

general it is preferable to xecp the calibration switch off, )

. The second opcrator keops wetch on the L26 "A" scan using the
b 150,000 yards scaole. Any cchoes over 75,000 yards are communicatcd
§ to the P,P,I, opcrator who then obtains a bearing cte. The
interrogator is controlled by this opcrator, and he is responsible
for classification of any doubtiful cchocs

IETGHT -FIIDING,

It is conzidercd impossiblc to give a height on aircrailt which arc
detected with the acrials horizontal; it can be said that the aircraft
is below 5,000 feet, Thus, all occasions of accurate hoight-finding
arc on aircraft dectccted by the W, A, sct.

Vhen Type 277 is required to find the heignt of an sircraft, the
126 operator moves to the H,P.I., and mons A head and breast telephone
to the height-filter position, The P,P.I. opcrator is comncd on to the
bearing of the aircraft and, as he sweecps back and {forth across the bearing,
) . 0 .

the II,P,I., operator clevates the acrial in 27 steps until he has passcd

the elevation nccessary Tor the cstimated height and range cte. until the

ccho is detccted

Directly the ccho is cbtained, the IILP,I, operator lcaves his
ontrol in position and the P,P,I, opcrator stops the acrial on the centre
bearing and calls "ON", The acrial is kept stationary until the ILP.I.
perator has obtainced a height when he in turn calls "ON" and lcaves the
ial at the corrcct clevation. Bach in turn continucs to take cuts
pass reports over their respective phones,
(Bdator's Notc : In order to over-comc the difficulty rcferrcd to
‘above, a modified form of P.P.I, known as an Azicator is being
doveloped, This consists of a P.P,I, dlsplqynag Type 281 with a
mechanical bearing cursor which is coupled to the Typc 277 bearing
. The Azicator is placed so that it can be viewed by the
277 bearing operator who can thus make the Type 277 acrials

-'1101: in Azimuth a moving target while scarching in clevation.




Poge 27,

In order that the height-finding may be as efficient as possible,
the P,P.I, opcrator must be given all information as to the whercabouts
of' the aircraft and its movcments, and the H,P,I, operator must be given
the cstimated height of the aircraft.

A ratc of two height rcports a minutec is the most accurate and
is totally adcquate for fightcr dircction, though morec frcquent rcports
mey be cssential for gunnery purposcs,

When uscd for surfacc ccho rcporting, the tactical plot dictates
the scale to be used by the P,P,I, operator, taking into consideration
the ships geographical position and the disposition of shipping.
Leports arc made by phonc dircet to the tactical plotter,

RESULTS.

With the tronsmitter H.T. between 125 Kv, and 13 Kv, a wabttmeter
povcr of 300 Kw to 480 Kw and a standing-wave ratio of 0°5 and 0+6, the
following tabulated results have been obtained over the last six months,

Acrial height; 68 fcct above sca level,

I submarine

; Vexry few opportun-
fully - 6miles | 7% miles
|

-

surfaccd, thesc rcadings,

GUARANTEED AVERAGE 'BEST SEEN!
RANGE RANGE - RANGE RELIARKS
 aircraft at : i : : ; {
50 feet, | 16 miles ; 20 miles f 26 miles | SWORDFISH aircraft ;
5 ; ! { on patrol,
? —
v aircraft at | i : E i
500 feet, ¢ 19 miles . 23 miles | 29 miles Aj SWORDFISH aircraft, !
! - ; — L —
I aircraft at ! @ ! : i
. 1500 feet, | 27 miles | 32F miles: 55 miles | SWORDFISH aircraft |
: ; : ; on patrol,i
! aircraft at | | i | Either one or two E
5000 fect. = 287 miles | 35 miles | L6 miles | aircroft, FULMGRS |
' : ; i or WILDCATS, :
alrcraft at - E ; E Single aircraft.(Beét
© 10000 feet, : 24 miles i 27 miles i 73 miles | sccn range height was
? i 3 : ! cstimated from Type !
i & i i 281) !
'oaircraft ; j : E ;
i above 10000 : i ! i
! fect. 23 miles i - | - i Very limitcd exper-!
; : 1 i t doncu, i
i Single : % i Two |
| Irigate. . 15 miles | 1Y miles ! Frigates - !
‘ i ; | 56 miles ;
i Convoy cf : }
! about 35 -~ 17 miles | 20 miles 28 miles - !
shios, : ! ;
X : P }
i
:
!
!
]

{
t
1
|
i
i
i
i
]
i
' . .
9% miles i itics to check
|
i
i
i
t
i
i
i
|
i
i

Bl L L B B Ll LE CE EE=rrepppy

1

| Duoy. L1y miles é 2% miles L% miles These ranges arc |
} : i taken for the average
i ; size of buoy. :
t Land up to E :

i 3000 fect i i
g high, ' 40 miles ; 50 miles 75 miles - :

Aircraft arc frequently tracked across the plot at ranges over
50 milcs which have not been detected by Type 281 and a height there-
forc not obtaincd,




Surner,

accuracy of +/- 500 fcet nay be cxpected

height
of the

Puge 28.

When in warner weather such as the vicinity of GIBRALTAR in
the average range of dctcction increascs by 20%,

Arcas of bad weather oftcn causce a marked drop in detection range.

lcast +/- 1,000 fect, and an
at closcr ranges. Linitcd
finding may be carricd out on the L26 pancl with interpolation
height curves of the H.P.I, at ranges over 25 riles,

accuracy of height findings is at

Improved ranges of maximun detection, possibly due to anomalous

Propagation, are experienccd in warm weather with high relative humidity.

arc of

(2)

or

(b)
(c)

(a)

(e)

NAVIGATION BY TYPE 277,

To cbtain an accurate fix with Land Echocs, the following notcs
interest

¢ —
.

The land detected can only be uscd for an accurate fix if
(1)
(11)

(iii)

Therc arc small islands ecsily distinguishable,

There arc lighthouscs or other peaky promincnces
above the surrounding terrcin,

There arc sherply defincd headlands,

fny other land echocs will only give an approximate fix,
The accuracy naturally depends on the range of detection,

Three different points of the naturc given in (a) should be chosen
and the range and bearing of all three taken as ncarly
simultancously as possible,

The three mcthods of obtaining a fix arc as follows

Plotting (i) thc interscction of the range circles.
ii) the position of cach range and bearing.
(iii) thc intcrsection of the bearings,

ilcthod (i) gives by far the most accurate fix,  licthods (ii) and
(iii) arc uscd when the actual point selected in (c) is not

definitely imovm,

The following tablec gives an indication of the accuracy which may
bc cxpeeted

ACCURACY .
| Renge of Method | lcthod | licthod
i echo (1) : (i1) g (1ii)
’ ; %
. Under 8 miles @ % mile i 1-2 miles ! 2-3 miles
i f % i
i Between 8 and E : ;
. 35 milcs, ! 1-2 niles f 2-5 miles ; 3-7 milcs
E Over 35 miles 2-4 milcs % - -

i

—




Pajpie 29,

(f) When the Type 277 is used for keeping station in convoy or for
manoeuvring close inshore, a very clear picture is obtained on the
P,P,I, if the 15,000 yard scan is used with the Anti-wave-clutter
unit set to give zero grass at full gain for 13,000 yards and thence
gradual increase to full grass at 20,000 yards, This eliminates
side echoes without cutting down the detection range appreeiably,

CLOUD ECHOES ETC,

Cloud is normally identified as such by virtue of the fact
that it covers a large area on the P.P,I, and has a "fuzzy" appcar-
ance on the L,26, Confusion may occur owing to small isolated patches
of cloud which are detected as small echoes similar in appearancc
to surface echoes, the "fuzziness" of which are not immediately
apparent on the L,26 panel, It is oftcn possible however to classify
the echo as cloud by comparing its movement with the wind specd and
direction, weather conditions, and by closc examination of the L,26
when the signal/noise ratio increases to morc than 3/1,

Cloud echoes have one valuable asset, they provide an cxccllent
means of tuning the receiver when out of range of land echoes,

Cloud has been observed to the limit of the 150,000 yard scan,

Side echoes of ships or land occur up to ranges of approximately
154000 yards and 25,000 yards respectively in normal conditions,
They are usually about 5° either side of the centre bearing, though
they frequently extend up to 20° either side, The effect of side
echoes can be minimised or even climinated by control of the Anti-
woave-clutter unit,

Wave cchoes occasionally break through the anti-wave-clutter
unit but cause no trouble,

The close proximity of the mast or funnel or other objects
renders duuvectlon on and around the bearing of the obstruction
prestzcasty nil, At best, echoes will be poor, maximum detcection
out by 50% to 60% and bearings will be unrcliuble,

SETTING UP THE TYFPE 277

TUNING THE RECEIVER

When tuning the Gas-gap (CV.83 or CV,985) it is important that
the pick=-up loop is properly tuned, Iven if the gas-gap section of
the wave-guide is inverted it will of'ten be found impossible to obtain
any appreciable tuning effect with the lower gas-gap, The gas-gaps
sometimes deteriorate in a very short time; the only means of
detecting this is by the falling off of maximum detection range,

To preserve the life of the Monitor tube, it should be svitched
off whenever possible,

The Pye-plugs and sockets, as always, arc the first suspccts
in the event of a treakdown.

The centering of the spot on the P,P,I, should be freguently
checked, In this ship the Degaussing coils cause thc spot to
shift as much as Z inch when the course is altercd,

For all fault-finding the llandbook, D46, has proved totally
adcquate, ’



S Tl TR

. the centre of the top of the P,P,I. casc has in all cases
reduced the hcat of the unit,

TAULTS,

S almimas e

On the wholc faults arc few, the only source of worry being
checking the output power and rcception and kceeping both
mum efficicncy,

The following faults havc however occurrcd during thc period
1984 to 21st July 1944:-

Air diaphram of the vertical stabilizcr sticking,
Frecd by small altcration of the tension,

Azimuth stebilizing burnt out., (Twice)
Motor rewound and replaced, 4ll local wircs replaccd,

Aerial brake worked loosec, _
Holding screws securcd and tightencd,

Mica cover of the wave-guide burnt through,
Fregquently recplaced,

Radiation meter slipring wires broken,
Replaced,

Gyro Vertical roplaced aftcr 550 hours running, Showed no
Bign pf deterioration,

Transformer Patt, A,P, W3975 burnt out duc to carth on the

Decoupling condensers in the I,F, amplificr 11,70 shorting (Twicc)
Resistors and condenscrs rcplacced,

Waveguide drycr heators burnt out, (Twicc)
New unit installed,

Failure of the modulator CV,12 (Twicce)
Failure of the magnetron, (Threc times)

Variac brushes failing to make proper contact,
Difficult to scrvice, brushecs replaced,

Gas-gaps deteriorating to approximatcly 25% cfficicncy,
Difficult to spot at sca,

::?kﬂﬁtﬂr tube and its HT valve oftcn faulty, *
- Monitor now usecd very sparingly, to preserve its lifc,

lure of a CV35 which hod differcnt tuning points for cchocs
varying ranges,

replacements of CV1091's etc,

.‘1111!:‘43 of filament Transformer for H,P.,I, CRT, Giving only
required voltage and consequent loss of brilliance,

umerable faults at the beginning of the commission duc to bad
tallation of inter-unit wiring,

Irm.,'






