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Phatograph 1.—TYPE 285P OFFICE.




CHAPTER 1
‘ GENERAL

The ecarly trials of G.C. Raq:n‘, Type 282, showed that.with a larger aerial array, which
narrowed the beam, it was possible to use the set for ranging on aircraft up to the limits of

o t-aircraft gun range, and Type 285 was therefore introduced. l

sw known as G.A., Type 285, in its first trials showed that ranges
e objects and that the performance of the set in this respect was
considerable. This property of the set proved very useful against low flying aircraft or when
searching and the set could be cmplo;_rcd for low z}ngle warning in certain circumstances, but
with the introduction of W.S. sets using P.P.I. displays, these latter uses of the set are not

now taken advantage of except in emergencies. g

9. The Type 285 set, nc
were also obtained on surfac

“a

3. Since originally fitted, a nm’qbct.' of modifications and improvements have been
introduced in order to improve the reliability and performance of the set. The introduction
of the beam switch, which enables an unseen target to be followed in bearing by Radar, and
of the C.P.U. giving continuous future ranges and used in conjunction with special types of
fuze, have now made deterrent fire and particularly barrage fire at unseen targets very much

more effective than hitherto.

4. The introduction of the G.R.U.D.O.U. giving accurate deflections will, when used in {
conjunction with the Radar range and training tubes, enable Radar deflection blind fire to -
be used.

5. The value of the set as an anti-aircraft rangefinder is enhanced by the evidence of the
considerable errors present in optical H.A. rangefinders under certain conditions, and because

of this, it should be borne in mind that although the set is useful for searching and low angle
warning, these functions are complementary to its value as a rangefinder once the target is i

sighted.

. 6. The set is now standard equipment for ranging on aircraft in conjunction with both
H.A.CS. and F.K.C. long range anti-aircraft control systems. An outline of the development
of Type 285 is shown schematically in Plate 7 and briefly described below. : :

beam switch and a Radar training
unted a slightly modified
m an R.T.U. in.a. separate



Type 285Q )/

11. The lay-out of the office for this type of set is the same as for Types P (3)/(4). In
the H.A.C.P. or T.S., however, an entirely new ranging and control panel, the Tallboy, is .ﬁtted,
which includes the accurate ranging panel, L.34, which is in effect P{annl 1..24 lax('l out
horizontally; and a remote training tube, Design 5, while built in below this are the (-lv"vatwn.
and training control units, for the H.A./L.A. director and aerial array, and the continuous
prediction unit, Mark II.

12. The use of the Tallboy climinates the need for the auto barrage unit, the function ?f
this unit being performed by the continuous prediction unit, Mark II. The Tallggg hgnss 1?;:(;1
designed for use with Radar, Type 275, but in ships where it is fitted and Typed ; 1§12 is =
i.e. when ““K " D.C.T.s are fitted, the elevation control unit is not used for blind fo .ov}:';ng >
Type 285 will not give elevation data. It is only used for power elevation of the Slgh S ;m
acrial array when the director is controlled from below. The Tallboy frame\.;vo;l'k ‘Zt c;a're 9;:
in place, ready for when Type 275 display panels are fitted. A spotting tube is fitted adjace
to the Tallboy.

PERFORMANCE

Polar Diagram —Shape of Beam. (Sec Appendix) ; :

13. The width of one beam to half amplitude is roughly 4 § degr_ees in the honzox_xtal
plane and 28 degrees in the vertical plane with the aerials set at zero elevation. Wh?ﬂ_ﬁ%‘-‘ﬂ-lﬁ*}ﬂ&
the aerials can be set at a fixed elevation of 10 degrees, thereby increasing the vertical width
of the beam, and without undue loss of surface range can pick up distant aircraft as well as surface
targets within range. :

14. In addition to the main beam of transmission there are
lobes which may make targets off the director line of sight
from side lobes on ship targets occurs at ranges below 5,000 y:
ranges. Beam switching should assist the operator in

which the director and thus the aerials are tra
same size. ~
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21. Panel L.24 i sub

: ject to a small Ingtra t !
consistent cyclic change with every 1,000 yards c} g b foni 74 22 2

lange of range (see paras. 73 and 74),
22. Having a portion of the trace de
in range followin o ok

§ are very small. The tota]
and random erro

T accurate ranging the
rs howe

‘ Random Errors
\NgIing errors due to hoth these instrument|
ver should not exceed + 25 yards,

e A8 Pqne] L.12 is subject 1o Instrumental Err
linear, small differences in sweep rate or variation in the

exceed 75 yards using the 015,000 vards ranging scope
ranging scope,

24. The Random Error incurred by aligning the hair-lines of the cursor with the target
echo and transmitting the range away are probably in the nature of another + 75 yards on
the ranging scope and this s roughly doubled when reading ranges off the trace against the
paper scale on the warning scope. It may be expected, therefore, that the total ranging errors
in the ranging scope should not exceed 4 150 yards and on the warning scope + 300 yards,

Bearing Accuracy

25. Using beam switching and Radar training tube an error of § degree off the bearing
of the target alters the relative amplitude of the echoes in the ratio of 5 : 6, which is easily

discernible.  Against a well defined fixed target the accuracy is in the nature of
-+ 15 minutes, but against a m

ors due to the scale not being strictly
Index Correction, but this should not
or 150 yards using the 0-30,000 yards

oving target the accuracy is limited by the h'aining__g@t_gpl“of t.h'e'
director. Against a broad targe te " on

't such as a ship the Radar training tube will also indicate
over its entire width.

26. Without beam switching various procedures for holding :
on obtaining the bearing of maximum or minimum echo
the accuracy obtained, against surface targets, has only
occasional salvo after careful tracking of a target that has he

N




Drill and Procedure
B.R. 984 .. .. Radar operating procedure. Drill f
Gtk 2.5 8 gnd e tll for Radar gunnery sets,
C.B. 3085. . .. High angle firing manual.
B.R. 846 .. .. Drill for H.A.CS, 1V.
B.R. 998 .. .. Drill for H.A.C.S. 111,
B.R. 826 .. .. Drill for F.K.C. and F.C.B.
B.R. 861 .. .. Drill for F.K.C. and A.F.C.C. ITT*,
B.R. 1054 .. Drill for F.K.C. and A.F.C.C.I.
Gunnery Handbooks
B OT8NS - Fuzekeeping clock and associated equipment series,
B.R. 901 .. .. A.F.C. clocks series.
B.R. 919 .. .. High angle control system and associated equipment series,

TRAINING AND MAINTENANCE

32. As Type 285 has been developed as an adjunct to the H.A. fire con
training of its operators as regards the part they play in the fire control team :
responsibility of the Gunnery Officer. It is equa.lly important that it
as an integral part of the control system. The instruction of the

handling of the set is a matter for the Radar Officer, but the Gunne: @g
conversant with this aspect of their duties so that he can
difficulties.

33. The maintenance of the set i
maintenance of the range trans
same way as any other fire co
-all other branches of g



CHAPTER 11
RADAR lfQ.l'lI’f\Ili;\"l~ ON THE DIRECTOR

THE AERIAL ARRAY

41. The aerial arrays fitted in conjunction with Type 285 on the various directors differ
only in detail. Generally the array consists of light ** fishbone ~acrials with sesm}-cxfcular
reflectors at the rear. The whole ari‘ny is carefully balanced to avoid any undue strain or} tl};l:
clevating system, and is so disposed as to afford the minimum of wooding to the crew'(;l t}‘
director. The array is mounted on a common axis over the director and is lined up with the
layer’s and trainer's binoculars with which it trains and elevates.

. : 's si in ships which have
42. As the acrial is mechanically coupled to the layer's sight bracket, in ships wh :
level stabilisation of the layer's sight, the aerial is thus stabilised in elevation. In ;l;l%slewfhld'
have the “ P " sight (“L"” and “M "’ class destroyers) there is 1.nsuﬂiwe_n_t povlt;el' a.v.ala §en
the stabilising unit, and a hand-driven follow-up elevation drive stabilises the aerial array.

B S s : ; i ion, however
43. The aerial dipoles and director rods should be kept clean, and SIU¥: dxstort:on.

slight, must be avoided, as it will adversely affect the performance of the set. Care must be

taken to prevent them fouling signal halyards, ete.

44. If damage causes the loss of one or two director rods
bone,” the range performance will not noticeably be affecte
duced can be corrected by means of the adjustment to the be
to in paras. 49 and 50. .

45. This is also referred to as the
switch driven by an electric mo
acrial feeders, a.ltemgtely . ;

produce a polar diagram
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Radar Training Test

50. To test or adjust so that Radar training is on for line with the visual line of sight
proceed as follows : o

(@) Select a target that gives a suitable echo (an isolated object such as i
‘ at | ¢ echo (an isolatc ject such as that shown in
Diagram ;’/)Huf C.B. 4112 (1) (45) is necessary) and train accurately on it by
telescope. Then, by means of the telescopic adjustment described in Chapter 6

of C.B. 4221 (1) (A) or C.B. 4221 (1) (B) adjust the beam switch until the two

echoes showing on the Radar training tube in the director or the office are of the
same amplitude.

(6) Check by training off in alternate directions and training on again by Radar and
note position of the vertical cross wire or its equivalent when the Radar trainer
reports ©“ on . It should be the same amount short of the target when approached
from either direction.

(¢) This test can also be carried out at sea on a suitable surface target preferably at
inclinations of 0 degree or 180 degrees.

RADAR ON RANGEFINDER DIRECTORS. Diagram 2

~ 51. The aerial array consists of six fish-bone acrials with three semi-cylindrical metal
reflectors disposed on a common axis over the director. The axis is mounted in bearings
carried on a frame support which is built up from and rotates with the windscreen of the director
<o that the acrials are kept trained on the line of sight of the director.

52. The aerials are elevated with the director sight by means of a flexible drive or link
mechanism connected to a ball or other joint adjacent to the trainer’s telescope arm. To avoid
interfering with the canvas cover of the director, which spreads over the frame support under
the acrials, a harbour stowage is provided for the elevating link, in the shape of a short stanchion
bolted to the windscreen and carrying a ball joint to which the elevating link is transferred

when in the secured position. N %
53. Parallelism of the aerials with th

trunnion bearings, and in elevation i




8

’ is already employed, the aer
_levelling operator i : 5
.angle fire, when the cross-leve ion on the ship, at whatever eleyaq:
t(})lrtu]gug ]<I*If]t 11(;‘:21&::5 It?lo horizon or, if there 15 mu(ih rr}&l(:)tlifs’ing pOSitiOn at 10 degrees elev‘:tti
;‘. (f):und (;wceqmry to halve the roll. The array has & ~-
; i efinder direct 2
60. An additional bearing receiver, similar to that tf;l_g‘r’l‘g rn:) rl;a?l%e St o d; ()?TEECMSTIES%I
and 11, is fitted in a position visible to the e Bearing transmission to the R.T.U i
with a flexible drive from the 3-speed training w te steps via a 3/30 minute step tra‘nss
from the resetter transmitter on the A.F.C.C. in 6_m1!«‘ng C. continuously in order to tranSmi;
former. This necessitates keeping power o1 o a?‘chlng
the bearing of the director to the R.T.U. when se
G i d in a watertight structure outside the towey
61. The remote Radar training tube is fitte indows of the tower. Some t
and the trace can be seen by looking through one of the windo s

may still have the training tube inside, but these will be converted to the outside type oy
refitting.

RADAR ON H.A. DIRECTORS, MARKS I TO IV
62. A cab or hood is built up round the rear of the
of the aerial array are mounted on top of this hood.
bearing and the flexible drive to this from the eleva
array laid on the target. The array consists of

' thebea.l‘mgs for the axis

porated in one

63. Great care is necessary that the fou
provision for adjustment has been allowed
heavy efforts in elevation, and a test
connecting up the elevating




DIAGRAM 3.
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CHAPTER 111

TYPES 285P (3)/(4)—RANGING—DESCRIPTION AND OPERATION
APPLICABLE TO RADAR OPERATORS

PANEL L.24 (Photograph 2) OR PANEL L.34

71. An accurate ranging panel, L.24, has been designed for use with Type 285, and when
this is fitted, the G.A. set is known as Type 285P (3) or 285P (4). The advantage of Panel
L.24 over the previous display Panel L.12 is, firstl

! tly, that it is more technically efficient and
produces a more accurate range with greater reliability,

¢ e e 1 but another great advantage from
the gunnery point of view is that it can be fitted remote from the Radar transmitter and
receiver and can thus be installed in the T.S. or H.A.C.

P. where the indication provided is
visible to the officer or rating in charge of the T.S. or H.A.C.P.

¢ In cases where there is
insufficient room in the T.S., H.A.C.P. or suitable annexe, the Panel L.24 and R.T.U. must
perforce be fitted in the Type 285 office.

72. The Panel L.24 is thus fitted when space is available in the T.S. or HAA.C.P., and is

connected to a range transmission unit, Mark IV, IV* or V, in the same way as the Panel
L.12, for transmitting range to the F.K.C. or H.A. table and to the matching receiver (where
fitted) over the A.F.C.C. or F.C.B. Panel L.34, which is virtually a Panel L.24 fitted
horizontally, is fitted with Type 2850 and although the following description refers to
Panel L.24 it applies equally well to Panel 1..34. B KSR

Accuracy ¢
73. Although various small systematic errors ar

L.24 is good, the total error, if tests and adjustmen:

have been correctly carried out, being probabl
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to alter the range scope of the
s byl OF Panel L.24 as follows - The

Jic "“1 to 0-25,000 yards, except thias
ins and cruisers.

istors,
. ot of resisto
in supplymng a st
in suppl rticular ;11)}1) it
24 to be cha
24 t« f battl‘)shlp .
arse range tube display as much e
2 and so overcome the somewhat

(v) Provision is m;utivl, 2. e
‘oarse range tube to s
ra it 1 Panels L

. y-\'*)('()fﬂl

.rll.::tfi.i‘lt(dpwith the main armament O b
The effect of this is to .\pr(-;\(ll(;‘u‘(t e

possible consistent witl? fire (‘“llf.f'; ;‘4]
cramped trace on existing Panels L.24. i .

. to make 1 L.24 ecasier

‘he combined effects of these modifications shouldd?;ic;tions is that the bright Sp(tjé
; 8§h1llh ‘_‘t';]-:i:“ftr the operator. One effect of the moe(1 and therefore may prove mo
;:?;\l;:'l:rll ;l:: :m;mtv training tubes is considerably lengthen »

difficult to operate.

RANGE TUNING 5 :
86. When searching, the R.T.U. will be set with the rate motor switched off, the clutch g
s e A i approach of the target ; this is normally 250 kno

and the rate set at the expected speed of ' s : )
for an ;ircr;ft and zero for}z'm E-Boat or submarine, but 1s llablg tonbfh(;h(?:ag:s(: <!)_;Vn11;§ tt(:1 }ige?hal
circumstances. When the echo of the target has been detected o , the

operator fast tunes to it (handle out) so that the strobe spot is set on 1;) thete(':hot.hB%l SO domdg he
brings the echo into the well on the fine range tu.be or to the black spo in - e trace ;.n by
transferring his eye to the fine range tube, sets it accurately as shown in 1agram 4. The
rate motor is then switched on, the range cut pedal pressed and the echo followed in the fine

range tube with the R.T.U. handle IN.

87. Subsequent tuning (handle in) serves to correct not only the range but the rate, as
explained more fully in para. 128. When no further tuning is necessary, 7.e., when the correct
rate has been achieved, the rate cut push is made. Experience has shown that the range rate
cut switch, operated by pushing the handle in further against the spring, is inconvenient,
In instances where this type of range rate cut-switch is used (range transmission units, Marks
III-V), a push, Pattern 7075, should be fitted instead, convenient to the operator’s left foot,
the internal switch being disconnected. The operator continues to watch the echo closely,
moving the range handle to keep an accurate cut, thereby adjusting the range and the rate.

;I‘he ;atc;a clutch is normally always kept ““ on " and the rate motor itself switched on or off as
equired.

Auto-barrage Fire
88. The same Radar rangi g information which is feq to the L.24 coarse range tube is fed

to the Panel L.22 of the Auto-Barrage Unit when it is inte
an ) nded to »
fire. This is fitted in the H.A.CP.or T.S. for auto-barrage fire ag d;iii%‘g?nzg?;?z});? ?65)?

89-90,
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CHAPTER 1V

TYPES 285M (3)/(4)—RANGING—DESCRIPTION AND OPERATION
APPLICABLE TO RADAR OPERATOR

PANEL L.12. Photograph 3

91. Pancl L.12 is the ranging panel fitted with Types 285M (1) to (4) and is always
installed in the Radar office. It has one large cathode ray tube about twice the diameter of
the larger of the two tubes fitted in Panel 1..24,

TARGET ON

GROUND LINE OF SIGHT

TARGET WELL OFF
WAVE ]
LINE OF SIGHT { TARGET OFF

LINE OF SIGHT
RANGING TRACE

q 10 Iu ‘iz '8 lu s + UPPER PAPER SCALE

i 4

B n]
T J

o

CALIBRATION TRACE

L TR A LOWER PAPER SCALE

|
1
1
h""'s""'m"" Tt
1
1
1

Diagram 5.—TypicAL TypEs 285M (3)/(4) RANGING TRACE

92. The presentation shows two traces. The upper is the ranging
ground wave and echoes appear, and below it is the calibration trace which s
trough every 1,000 yards. Paper scales are stretched across the outside of t
cathode ray tube, and give the numerical value of the sharp left-hand stroke of
calibration purposes. . o 4,
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2 : ace always represent inge
3 ibration trace : mteryy),
ed that the tfoughs of ;l:f :’I;:::y are ad]u§ted on the scan. The ry, lz
o what distance ap be slight variations in the distape,

o a
hout its scope and there may intained by the set and woulq

sati ill be mat ; ;
ch variations will be 1 Wi ian bace
suges were read off against the calibrati race and trapg,

05. It should be not !
of 1,000 yards, no matter
scale is not strictly linear throug
apart of various troughs ; but any
affect its accuracy of ranging, if ran
mitted by hand. ; 5

i : and the very slight inaccur;

i al for H.A. fire and y s laccurac

hc(::‘:if)‘llier;)flste}f:e?:g:slor to the range transmission unit, whicj,
been accepted.

96. Continuous rg.:lging,
involved by mechanical conn
disregards Zny irregularities in the scale, has

Index Correction o
: : i f the lining-up handle on ty

» 1 rrection of the panel is applied by. means 0t ] B
R.T.Sg.', s.:-t}tl:;g:g i::xggr a screw-on cap].) No scale is fpr;vnlllec’ll' f%f t‘glls tl?‘gl?g?i:{gai fﬂ:; :.r(r:ll?unt

lied can be seen by comparing the range dial of the R.1.U. WLC rsor

:ggrlihe range scale an caI.)libration trace on the ranging panel, .e., lifl t%StS show that the

Type 285 is ranging 200 yards high, the handle should be worked until the cursor over the

trace shows 200 yards more than the range dial of the R.T.U.

98. The application of this correction is the responsibility of the Radar Officer or senior

Radar rating, and the correction applied <hould be checked on closing up to ensure that the |
handle, which is liable to be mistaken for a lining-up handle, has not been interfered with,
To ensure its correct application a plate should be fitted in a convenient position, upon which

the index correction can be noted thus :— .

Range Scopes

99. The set has been arranged with two range scopes with maximum readings of
15,000 yards and 30,000 yards. The change from one scope to the other is effected
instantaneously by a switch, but a few seconds are required after changing, to readjust the
traces to the paper scale by resetting the horizontal shift. S

Anti-D F Methods

100. Transmission may be continuous or can be controlled by a push-o
desired to limit the duration of transmissi Al p S0
with other transmissions. ission on account ok LS g IR R

switch, if it is
or interference

Range Transmission Units 5
101. Different marks of R.T.U. can be fitted with Panel L.12 according to the control

systems served. They will either be Mark IV, IV* or V. : g to
are common, but differences in detail are enumerated in .pa;l;? mfze?;‘“esoi th?se R.T.Us

102. Splash echo observation on Panel L.12 i ;
. SR e e AN ol & 153150 plal;h‘ ) A et
ranging operator, is required. Training of snl:sal?k o hs%mze;f

over and abov the
01 ot beet supplics to al shipe, Beecy oo the HR.E
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Standing by

105. While standing by, the operator should have his ranging panel and R.T.U. in the
following state :—

(@) Range trace correctly set up and Index Correction applied.
(b)) Range tuned to the highest range.
(¢) Range handwheel pulled out.

(d) Rate set to probable rate of enemy.
(¢) Constant speed motor switch off.

(f) Rate clutch ON.

Ranging
106. When an echo appears :—
(@) Switch on constant-speed motor.
(b) Fast tune to echo with handwheel in out position.
(¢) Follow echo for range with handwheel IN,
(d) Press range and rate cut pushes when correct range and rate are being transmitted.
f

107-110.
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CHAPTER V

RANGE TRANSMISSION UNITS MARKS IV, IV* and V
(R.T.Us IV, v* and V)

111. RT.Us IV, IV* and V are fitted in conj ‘L{ﬂ; 1;61'3:111 dL'n241 = ga{l’elll_;lg_
R.T.U. 1V is fitted when the colx“}rol ystem a[ils& %%.%sMgfv‘is.ﬁmd d 3L BT s'yst‘;,,;“
%f.‘:;‘w‘?;“m‘i’i,ﬁ‘,;ﬁ.ﬁ'i;,‘ﬁ:’ﬁi RLU. are the same, but saliant ditterences and the methods
of connection to the control systems are given below.

B.T.U. N R

9. This mark of R.T.U. uses “ M ' transmissions for log-range, range, range rate and
nmit Txgg'f:nge is transmitted between limits of 2,000 yar and I_g,oogh yards to twe
“'M " type motors, which drive the screw of the third - fitted ‘m:drl e plot of the
H.A. table the other two prickers being observed log-r generat {hog-range. The
Radar pricker makes a round stab every second to distinguis m th
operated by the range cut pedal at the R.T.U. Range in
to range matching receivers or counterdrum receivers.
steps to a Radar bearing receiver in the H.A. director and
10-minute steps from the emergency director trainin transmitt
rate is also transmitted, in 2}-knot steps, to a counterds v
slide rule.

R.T.U. IV*

113. This mark of R.T.U. only differs from R
mission and reception, as illustrated in Plate 6. The be
indicator pointer in the L.S.T. unit in the H.A. direct
can connect that pointer to the other directors in
b -ption is from the director training transm

s 8

114. This mark of R.T.U. is used in conjuncti

, Tange rate and receives bearing transmission |
000 yards to 15,000 yards, s transmitted
T e T ,




DIAGRAM 6.

RECEIVER RANGE MATCHING FOR USE WITH
AF.CC. & F.CB.

STRADDLE
CORRECTION
SCALE

KNOB FOR
APPLYING
STRADDLE
CORRECTION —
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119. To enable a Radar straddl '
Ty Stra Peorrection to pe . : 4 :
‘tionally mounted, ; B o : ¢ applied, the fas : T s
frict y ¢d, and can be displaced relative 1o its ,|ri\l,?.r|,y Py o :,:frI{(‘:g;rth‘:";"::;lru:'

glass, any correction applied being shown on a scale at the opposite end of th potnter
L -} (] () er.

120. With the ; a matchi it
transmitter so the f()gxﬁr.a m'ud""ﬁ recciver, Mark VI, is fitted,  There is no clock range
Bow gun rengs. As thr rum on the F.C.B. and black pointer of the matching receiver
s oL S L\,dlﬂ('r.\ from Radar range by range correction and spotting, the
m_at(‘ Ing receiver, Murk VI, though otherwise similar to Mark V has : ”R-‘"||v S tl!‘é"fu]-[
with a])mn’tcr with five prongs or grmlu:\tiuns upom it, so that gun r'll|'|l:- : dl( u; [W.H; " lrt : ~‘n‘r
.be]ow Rad.‘lr to allow for the application of range corrections and Py m‘;lil;dr“r.) \l:l' ; "nl"‘v'i t-
ing matching receivers have only two Prongs on the trident, one '4‘“” '|:(l :l."r(‘]('plmv]'si. (,‘xtshv
centre, but ships are recommended to engrave additional marks 200 )"l)ll"(l\ :p'l‘rt1 g :

Rate Keeping
121. Radar range provides a very good indicatio . raluable suggesti

can be obtamvd_ by noting any tvndc?lfy for the poinltlc‘:fq [’).ll'; Thr«‘ tr:lqtt'c}?x:: :(dgl(ul‘tr}:lrt ;?‘:’E’eztr‘:tl:-s
If No. 1, watching _th(' matching receiver, notes any tendency for the black and blue p];,)intwrsj
to separate hg can Clt.hel‘ report “Rate wants ovening (or closixig), ”? to the Rate Officer, who will
order a new inclination and speed ; or alternatively, a new inclination and speed can be set
in the T.S. and a report to the Rate Officer, s Inclination . . speedp set.”?
The latter procedure ensures less delay and the Rate Officer can \etoxt if he dxs not agr«:e

122. Another procedure has also been recommended. The Radar rate in knots as shown
on the receiver at the F.K.C. is reported continually, and compared with the generated rate
set on the A.F.C.C. or F.C.B. To enable this to be done a paper strip showing clock rate in
knots should be fitted alongside the “rate in yards " strip on the A.F.C.C. or F.C.B.
Suggestions of rate error thus obtained are acted on as above.

123. Range ?nd rate receivers must be lined up at 5,000 yards and zero knots. The lining-
up switches are in the Radar office. With H.A.C.S. the Radar pricker must be lined up at

5,000 yards.

H.A. Tables Controlled by Either of Two Directors with Type 285M.

124. In some ““ Fiji "’ class cruisers, where the forward H.A. Table can be controlled by
either of the two forward directors, separate Type 285 receivers are fitted for each director
with a common R.T.U. between the two L.12’s. The flexible drive from the R.T.U. is duplicated
and drives both cursors over the cathode ray tubes of the Pan:ls L.12 simultaneously. The
cursor of the L.12 connected to the controlling director is aligned with the echo showing cn the
appropriate trace. An indicator light is fitted in the Type 285 office to show which director is .

controlling.
125. This arrangement involves the Type 285 operator working the R.T.U. with his left

hand when following the starboard director, but this is acceptable. To have separate R.T.U.s
would necessitate re-lining-up the third pricker in the table on each occasion of changing over.

i PRINCIPLE OF OPERATION OF R.T.U.s
126. The range handwheel of the R.T.U. operates both the cursor or strobe on the ranging
d ange transmitters, so that as the former is aligned against the left edge of the
mitted away automatically. 3
rovided to assist in range following, particularly when the echo ‘
on, it provides a measured rate of change of range which
cularly in the F.K.C.

he can observe the trace on the range meln,ndu »
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i b and
] . By means of this knob ar
W R‘r‘a‘tf ’(‘::’:gbf';zz S0 z’.s to save time 10 having to
meéhs.nism of the range handwheel. ofe
(¢) Range and Rate-cul Pushes which burn cut lamp
ted by foot pedals. '
are operalc hy vhich connects or disconnects the rate’dn.v? from the e
(d) The Rate Cluich, itch both require to be on jf o

; d motor swW !
d disc, and the constant spee : d the motor switched s
ls'g;flircd. I'he rate clutch is normally left on an €4 on or off .

: e to the range handwheel ipe
i against the rate back driving el inste
(l;{f.qt‘lx::(\ri}lgvgocg‘r;fg t;l: xl'angc handwheel should always be hd({ when the m()lora;:

running.

a rate dial an approximate. .
correct it by the rage.,: al
g

the director and on the i Ty

Slant
ate j

RANGE TRANSMISSION UNITS -MECHANICAL DESCRIPTION
. transmission units are divided i,

29, For manufacture and assembly purposes rangt ]
secticirfg. some of which vary or are omitted according to the mark of RT.U. The sections 4,

as follows :—
A. Range tuning and rate aiding mechanism (Plates 1and 2).
B. Range and rate dials, transmitters and cut lamps.
R.T.%.s IV and IV* only, pin wheel for converting range to log-range (Plate 3). i
C. Constant speed motor and mounting. :
D. Differential for adding index correction to output drive (Plate 4).

E. Main casting and cast cover plate.

F Bearing transmitters and receivers and bearing dial with gyro.  (Section ' F» 3

or  shownin Plate 5 and Section * ] "' in Plate 6.) :

J. oty

G. Angle iron stand and sheet metal details. . i %_

H Bearing handwheel and transmitter known as s on unit: |

or BT.U. (Section " H shown in Plate 5 and Sect |
3 K.

~130. Different marks of R.T.U. are used according t
main features are common to all. The differences in detz

131 The R.T.U. is bolted down on to the same bed-fram
which it is secured by one bolt at the side to steady it. The or y ot
panel is the flexible drive to the mechanism operating the

132. The unit as a whole is shown in Photographs 2 an
285M and 285 P respectively. The range gtuging .a
convenient to the operator. Beside it is the rate * on an
and rate setting head are in the upper part of the slog

| of range and range rate are included in each
al and the ']?ilps abc
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136. Plate  shows the mechanism as supplied in the first 40 sets, In subsequent sets
a redesign of some of the parts has taken place, but the principle of the unit is not affected.

Stop Gear. Plates I and 2

187. Stop gear is fitted to limit the range transmission between 2,000 yards and 15,000
yards. When the yellow nut on the screwed shaft, which is rotated by the outgoing yellow
drive of range, reaches cither limit it rocks the pale green shaft which engages one or other of
the pale green claws in the toothed wheel on the pink shaft. A link from the pale green shaft
also operates a cam under the blue housing, which carries the rate roller, similar to the cam
control by the rate clutch, and so raises the housing and prevents rate being applied. In
latest deliveries of R.T.U. Mk. V the yellow gearing to the screwed shaft has been altered to
give limits of — 500 yards to 35,500 yards.

: 138. Stop gear on the dark green gearing limits the rate setting to 300 knots opening or
closing. If_ar_l attempt were made to apply further rate by operation of the range tuning
drive the friction cluteh, if engaged, would slip.

139. To prevent a back drive of range tuning through the differential on to the drive
from the rate unit when the rate clutch is to O F F » a leaf spring anchored to the fixed structure
is arranged to bear on the rate roller which is no longer in contact with the balls, This, in
conjunction with friction in the gearing, is sufficient to hold the rate hub of the differential.

RATE-AIDED RANGING

140. The rate mechanism is provided to assist the operator in following fast-moving
targets, particularly when the echo fades, as it is liable to do; in addition, it provides a
measured rate of change of range which can be used for control purposes, particularly in the
F.RC.

141. The connection of the range-tuning shafting to the rate-setting gear is shown in
Plate 2, where the pink pinions at the top of the unit are connected to the dark green rate-
setting gear by a friction clutch which is engaged when the rate clateh is put to ON.

ADJUSTMENT OF CONSTANT-SPEED MOTOR GOVERNOR

142. Tt is essential that the governor of the constant-speed motor be kept adjusted to
ensure that the rates generated are as shown on the rate dial. The governor unit is similar '
to that fitted in the fuze-keeping clock. F

143. To test, set 3,000 yards and 297 knots opening rate and with rate clutch ON and
motor running, time the change of range by a reliable stop watch. It should be 10,000 yards
per minute.  Repeat for a closing rate, starting at a high range. A check test can be carried
out at 149 knots rate, when the change of range would be 5,000 yards per minute. ;

Note—TIt is possible for the rate mechanism to back-drive through the range ning
handle instead of driving the cursor. To guard against this, the range tuning handle should 2o
always be held when the rate motor is running. . )

Page 19. Last line Delete “ 144-150 " and substitute -—

MODIFICATION TO R.T.Us. IN SHIPS FITTED WITH A FIRE CONTROL BOX
the B.T.U. operator to indicate accurate gyro bea rings of a
the following modification is to be carried out:— e
npass dial and accurately etch in, in blac <, degre
the present ten and five degree marks. ¥
g outer pointer by soldering on a fine wire
me;verla.ps glll?%uter edge of the g




Tales

20

CHAPTER VI

b G
SWEEPING AND TRACKIN

. ion System will be able
TARGET INDICATION he Visual/Radar Target Indication o prove Plidll
151. Ships fitted “n?h ;\: armament via the T'I'Ot'l .re are numerous cchoes in{xllsef“l
to indicate targets to the E (’f.“ night action or when u’[‘arget Tndication; Sma))
during the appwj;(l:lll:!}();l)afs;r information on Visual/Radar

sector. Se¢ C.5- indicated to the H.A. directo,

: IS vig
on the red pointers of the direct
.8 sight, Whers i to the T.LU, for
T.I.U/sighfif a(,),g ':;::- ttlrlzuﬁwp fgl;vsig So doitllguhc t;?:ts;u;cs sl:aaéctl;xag il direcgrti}slefoll)leoaqn
i ' es .U.o :
ctm whtilgh he is tr;jrod and hence enables the 1 D.O. ls)ight can be power driven on to a beay;
his indication.

n
ternatively the P.C.O. or O et .
by the T.I.U. and the director can the P.C.O. or A

m the T.LU. sections can be

152. Target bearing fro it appears

n follow

d ranging outfit R.T

i from an R.T.U. 53 (now calle Ir . B,
P153-1 ‘ﬁ“:}?n;: }?l)li Ztgfgg,:sigfﬁg;t?ggerggm is transmitted to & position convenient to tp,

?ZI.‘P l?ut‘o a.;»sist the C.P.U. operator in picking up the target.

THE RADAR TRAINING TUBE WITH TYPES 285 P/Q

d rectifier unit, Desigxil 5" s:mgar to 'th?:ﬁ:ﬁtor tube
in the iver rack, and it is fitted in one of the following places : n the ector, in
fl::e(’il'a.l{llbo; ngg), over the A.F.C.C. or over the R.T.U. It ha.sarange SCOpe on a
horizontal trace of 0-30,000 yards approximately, with the twin echoes displayed side by
side, and the target whose range is being taken by Panel L.24 or L.34 is Atnoted by a strobr;;
In order to follow a target, the director is trained towards the larger echo until the twin
echoes are balanced. ’ : 3
155. A rubber face-piece is provided to shut out external ligl t f
following controls are provided for adjustment by the Radar training

Brilliance.—Varies the light value of the trace.
the tube face and cause excessive eye-strain.

154. This is a cathode ray an

Focus.—Varies the definition of the trace throughot

Separation.—Moves the right-hand echo laterally
one. It should be adjusted so that the echoes are
mutual comparison and to avoid interference bet
almost similar ranges.

1:nbe‘.‘)‘Iujﬂ.—-—Alters the position of the entire trace !

_ Gain.—This adjustment cannot be controlled by
as it is fitted on the receiver rack in the Typ:‘d
needed between the operator in the office and -
tha.t the echoes are adjusted to a convenient le

Arec-quarter saturation. ;

4
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b) H.A. Divectors

( and (‘ann::t’&'l)ﬁl?‘l:}:‘i {V'-{}{ s ,'. ~In these directors, which are hand trained
tube is positioned so that it o :‘Tﬂd".""““ training position, the Radar training
Lo preserve the trainer's nigill ::d;nm"l by the dircctor trainer himself. In order

i~ T . ‘daptation the brilliance of the trace should, at
night, be adjusted as low as possible and the director layer sh(m(l:d l)?:c;)rs:v-p;red' to

s s e TS e (Noi g f 4y i
TS pos ar ir s will be carrie if possi :
scooter control is added.) ectors will be carried out, if possible, when

() Rangefinder Directors (fitted with F.K.C.

certain ships, at the rear of the director it o S ishodin s

St L5 ; et ' the majority of ships it will be
h)t' ted hcl:‘;w, cither in the lb or i the Radar office. Thils w“}ll (}lp:né’ on whether
Panel L.24 or Panel L.12 is fitted. In destroyers Es, Ls, O.s, P.s, Hunts and

Wairs the training tube will be fitted over the R.T.U i
v SRl t e R.T.U,, and in J.s, K.s, N.s, O.s,
5{5»[\5-]‘?.(_[(-‘5. Us, Vis, W.s and Tribals it will be fitted over tﬁle R.T.U. or oner

)~ The training tube may be fitted, in

BEARING CONTROL

157. The bearing dial (see Plates 5 and 6) contains relative and gyro compass rings and a
blue pointer which shows the bearing of the director.

158. A black pointer is connected to a bearing transmitter in the R.T.U. worked by the
bearing handwheel. This transmits to a bearing receiver visible to the director trainer and

enables the Radar operator to indicate the bearing he wants the director to train on, when
searching for a target not visible to the director.

159. When ranging, i.e., when the director can see the target, there is no need for the
bearing operator of the R.T.U. to pay any attention to the bearing dial or to touch the b
transmitter. The blue pointer will show the bearing of the director, but this is
to the bearing operator. ;

160. When searching for a target not visible to the director,
between the director trainer and the bearing operator at the R.
trainer trains slowly over the z;:c ordered. If.the arc ordered is b
the bearing operator keeps the director trainer informed
reading.off the bearing dial of the ch hi
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DIRECTORS
BEARING TRANSMISSION AND RECEPTION IN H.A. : : g
68, In H.A. directors, Marks I, IT and 11, an additional bearing receiver is fitteq the
16‘sx.risible to the director trainer, with a drive from the main training gear-boy 7,
it from the R.T.U. The existing emergency line of

ives bearing i minute steps . :
i md?.-r;ctor (lO-migute steps) transmits to the blue pointer on the bearing di]

transmitter in the
of the R.T.U.

169. In H.A. directors, Marks IV and V, 1_'eception of bear Tanged on the coarse
pointer only of the existing director training unit by the e change-over syt
in the director. Transmission to the bearing pointer in existing tap).
training indicator transmitter in the H.A. table. AL

~ 170. In the Mark V* M, H.A. director rec
training unit from either the A.D.O.’s sight or

Director training indication, coarse and fine, is re
T.C.U. All these indications are achieved by r

'TRANSMISSION AND RECEPTION IN
In the “ K "’ D.C.T. reception of bea
Mark V. Reception can be from the
Control C.O.S. in the T.S.  Dires
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CHAPTER vy
RADAR SPOTTING ARRANGEMENTS

181. One of the outstanding develoy ~

2t Uhe outst: pments of R
a)nd flt,h(l);il:l citt‘l)s' Sltl'“~m an early st)agc of development quite good results can be attained on
Panel L.1 et a lesser dvgrcgun Panels L.24 an( L.34. To take full adva, tage ?a Spoi
capabilitics of Type 285 and Lo 1mprove the results obtained with Panels {agttztﬁduLth asxps(l))teté?z{gl

: tting with T ypes 285P and 285 Y. 4 :

N & 2 d . y 1.6., T 285 sets
Ships with Type 285M will use Panel L.12 fQor spottig’ge as well as

adar has been its application to spotting,

RADAR SPOTTING TUBE

182. The Radar spotting tube is similar in 2 earanc rainin,
. . . . t t
tubes now 1n use and it is designated Design 4. It is!f)irited oneto; ofhlganggdfrﬁﬁgt; stepara.tg
operator watches the trace, when required, by standing on a stool, When a Panel L.34 is part
o}g the eqltupm::ntdt.he spotting tlubi\ is fitted conveniently near and can be watched without
the operator standing on a stool. An additional Mark X teleph i i
used by the spotting operator. Phs e grqup 3

183. Arubber face piece is provided to shut out external light from the tube, and the follow-
ing controls are provided for adjustment by the operator :— -
Brilliance.—Varies the light value of the trace. Too great a brill'iancy will burn
the face of the tube and cause excessive eyestrain.

Focus.—Varies the definition of the trace throughout its length.

Horizontal Shift—Alters the position of the entire trace horizontally across the
screen of the tube.

Vertical Shift.—Alters the position of the entire trace vertically on the screen of the

tube.
184, The teanedisplayeiiie e A with the addition of three  pipe," ons i the cents
of the trace an ) ! yards from the centre “ pip.” The ranging panel
operator by e spot on the coarse range tube automatically sets the

tting tube trace, and the spotting tube operator
burst echo. The distance of the splash
ion between the ““pips ” or by a paper
ide of the centre and all single

en up to ranges of roughly
et the burst echo is liable to

pefore an operator can be considered a reliable
very fleeting. Every opportunity therefore
Radiolocation Instructional Film, Part VI
' available, with the H.R.B. Teacher



CHAPTER VIII

+  USE OF TEACHER OUTFIT H.R.B. WwITH TYPE 285

. : peen designed to enable operational conditj

ullzle‘d Tl:f &Eﬁa}:;fﬁ;rpﬁﬁ 1:.:rlisthggt the necessity for the appropriate Rad(;):-s to by
Ol ; ‘

mitter to be working.
i Type 285 displa :

t from the teacher can be fed into the’l‘ype 285 display panels
mrk%ng'thr::egltaglcontmls, the Radar operators can be given wﬂce in ranging, gy
and tracking. The teacher can be used with a selected forward T 85 or with the forwar o5
It cannot be used with any after set because the separation from the line units i
able is taken to a central point, only from a selected forward T and the forward Type%

193. Instructions in the use of the teacher outfit and
found in C.B. 4355 (I), and during the ten minutes which mus
 switching on and beginning instructional exercise, the instruct
of the book. A stop watch will be useful to the 11

194, The tmmmg can consist of exercises which w
ng operators. With this in view it will be possible
ecking and pre-determined runs using a




CHAPTER VIII

.+ USE OF TEACHER OUTFIT H.R.B. WITH TYPE 285

¢ outfit has been designed to enable operational conditi,

panels without the necessity for the appropriate Ry, dafstt:m

191. The H.R.B. teache
simulated on Radar display
mitter to be working.

i Type 285 display pane|
the teacher can be fed into the .display panels o4
work}:: tlfeh :e:::!l:l:: tcof:zotlrlrl)ls, the Radar operalto::s dc?nrwb:rg!_g;epfzgcst;?v:l%:gglgg. Spotyj
cking be used with a selected forw yPe . 1 rward
‘Imd o t be.uTsey; \t;atgh ae;l;a:ftei:et because the separation snpply from the line units agj, ¢
&;‘;’:m to a central point, only from a selected forward Type 285 and the forward Type oy

193. Instructions in the use of the teacher outfit and

in C.B. 4355 (I), and during the ten minutes whlch mi - to elapse be
gvu;fb::g on and begi)nning instructional excrcise, the instru through the‘relevan(.

paragraphs of the book. A stop watch will be useful to the

194. The training can consist of exercises which wilL '
spotting operators. With this in view it will be possible to
keeping, zero checking and pre-determined runs using all the displa

Page 24.  Chapter VIII. Add new paragraphs 195-199 :—
RADAR TEACHER OUTFIT H.R.F.

195. Radar Teacher Outfit H.R.F. is a small compact equipment which is unofficially known as
the Suitcase Teacher. It operates with Types 282 and 285, and has been produced in order to provide
training facilities in small ships which have insufficient space to accommodate Teacher Outfit H.R.B.
196, The teacher produces on the display panels an echo which can be set by hand at any range
rom 3,000 yards to 30,000 yards (approximately). This echo can be made to :y : .
Jy an dectquc system which can be set to give any constant rate en 500 knof
100 knots do?:gnl It llnust bf pointed out, however, that this teacher has been designed to. ,
ircraft targets only ; low rate settings are unreliabl d for this re:
o T tting; € and for this reaso 1 outfit is unsuitable as

197. The bearing of the target is set by means of a manual cor
han_geofbeannglsava.lzlable. The target echo is displayed as the
an;g. WhenusedmthType%Z,orwithTypeZSSinships
nd F.CB,, Markﬁ',onlyranglpgexerdses are possible, since in these
mwmli&rmg%nversion Unit. RN
198, Ti “M " type motor in Unit eacher
ups fitted with Mark 5, 5% or 5*% rane oy
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CHAPTER IX
THE RADAR T R S g
mh'odncﬁon AINING SIGHT
201. In order to replage
difficult to maintgin and di
developed and will shortly
as below :—

Admiralty Pattery, 57432 .

AF.0. P.257/46

the bulky cathode ay and rectifier unjt which
flicult to site ade

quately in direct
80 to sea. Ther

has been found in practice
€ are three deg;

ors, a Radar Training Sight has been
gns of the sight and they will be fitted

Ra(jar Training Sight, Design 1

—All Marks of rangefinder
directors, to fit Pattern G.352P and series binoculars.
Admiralty Pattern 59108 Radar Training Sight, Design IT—Marks IIT and IV "H.A.
Directors, to fit Pattern G.350 monocular, not suitable for
G.331Y.
.+~ Radar Training Sight, Desi
fit Pattern G.367 binocul
202. The Radar Training Sight (see photograph 4) consists of two main units : the radar _ct115p1§z
itself, which fits between the binocular and the colour filter box, and the time base uni 5 b
: dification whatever i required to the existing binoculars, but the Aldis tube Is remo}‘:te ik
. unt attached to the radar sight. The part of the Radar Training Sig odw =
s binocular COmPrises a mirror assembly in a housing and a 1-in. cathode r y
Yy or box is rotatable in its housi

so that the display on the cathode ray
will into the left eyepiece of the trainer’s binocular.

203. The Radar Training Sight, Designs 1, II and TILE wﬂl gi\{e thteg_«v operqtl?lg cogd;t:;:; )_

(1) Radar out—normal use of both eyepieces (one .eygpleg? in the case of the mon -

(i1) Radar in—side by side echo Presentation received thmn
by darkness or smoke, etg. ' Aokl
(iii) Radar in—as for (i) but mth target visible in rig
visual and radar presentations. i

Note.—For this, correct Jnterc

204. The Radar Training S

the place of the right-hand ey ;

with his left eye or through the

Admiralty Patterp 59109

gn ITT—Mark V H.A. Directors, to
ar.

tube can be reflected at
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AF.0. P.257/46 with the ground wave to the lef

angd o
212, The presentation shows a normal A display Web et range scope only the gqo fide
¢
g d the lo
side presentation when on

range scope. now m s
2 ‘ e ”"&e range graticule :ﬁsne display 9f Panel 1..24 insteaq of
tation will be :;:-«l:ni sed with the stroﬁe o{'ntft‘;on is extinguished (see paragrapi, 231)
unit is now syn ticule illumi &
o ange scope) the gra will be seen two down wl
e o 0 display on the short range ’wp;mect echo separation :f:tr  poiy
219. At the beginning of the P L 1, o5 o faaa T e P oo With (i
e "tceld‘ l'gofxt tlwes presence of an echo (see pard. A e by,
tion control wi

! ent.
m“’.’"..'c,dmu will not be appar rainer’s eyes the screen of the cathoq,
¢ tion of the trainer’s €yes ! : ray
o o2 S 0 prsre the gt AL ) L aren, b suficient ra i i 3
::::.nble a red filter to be used at night if desired.

m;l?“'fh?:gmt contains the time base circuits, amplifier and W;V:i;ﬁll‘;: ﬁ)t?i; 'll;helsz; ZOMponey,
are contained in a esiliently mounted hermetically Sealel B¢ SR Cicoq converient to iy fi
s‘:t&:t;‘e can :3;‘:: thp:iét)ntrols. There are four controls moun ted on the sloping panel of 1y, g
ir functions and positions are :— Y B it e o et )
s Bn’lkbnca.-—\?:a;la the light value of the trace. a"f‘?e of brilliance iy y,,
the face of the cathode ray tube. “(Ldl:-m ohktel S it (Middle control)
Focus.—Varies the definition of the trace iy to&the Ta) anid ar) -

k
eaningless (because the bi“%ulgi' a.,'(
Y
the W::'

Range.—Two-position switch—long range scope.

scope.  (Lower middle control.) _ ‘ ’
Echo Separation.—Adjustment of this contre

by side presentation, or the cedillas on the shor

- The control knobs are of a design suitable fc and are g,
sealing against moisture. : . . v e
216. Four pre-set screwdriver operated con ich - ‘ i CTew are ﬁttedm
* top of the time base unit and their fun

Horizontal Shift.—Moves the disp!
screen. Adjust so that the short range scope
Le. the ground wave is at zero range when the
 Stg.—An astigmatic control which s
throughout its length. (Left-hand lower
 Scan Speed.—This control va i ,
slightly. (Left-hand upper contro £) S

Scan length.—This control varies
cm. s constant. It is adir

(Right-hand u;
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223. The trainer mysg learr
without the presence of ¢choes
;:l'Ounll waves overlap by :
the beginning of the scan by the appropriate amount
224. The range switcl, control puts into the |
(g)); !;)ng SCan covering (-20 thousand yards range
: short scan centred on the TARGET ECHO fn;l extending 1,500 yards either side.

225. When searching - i
2 G 8 and until the correct e is i i -
When no amhlgulty remains as to whic‘h (i‘:rtrltd echo is identified, the full display sho € i

scope. ¢ correct echo, the trainer should switch to short ramge

Radar In/Out

QOB SRisa e A N Lo T :
y -;l(:t 1””\“ md(ll{ -pl“N Ntation is introduced into the left half of the director trainer’s binoculars
when ever on the body of the sight is in the * Radar in position ; it can be swung out of position

instantancously by putting the lever to *“ Radar out . The trainer has the choice of the following
conditions :— :

(@) ** Radar out” position.
training.

() * Radar in” position. Trainer sees the target i ; :
3 : : e get image only by using the right eye, or the

X Ilaa?iar display only, by using the left eye. i A & e

(€ adar in”" position. Trainer using both eyes and seeing the radar display superimposed

on the image of the target. & 4 8 Ia play superimpo:
227. When the radar presentation is in position, the trainer can alternate between visual training

and radar training, according to the visibility conditions, merely by concentrating on either the optical
or radar presentation. There is no break in the continuity of training.

228. The superior optical properties of the Radar Training Sight when in the “ Radar out”
position, which are most marked in conditions of low visibility, and the swiftness and ease with which
the change from * Radar out” to *“ Radar in " can be carried out, make it a cardinal principle that,
unless the target becomes very clearly illuminated (e.g. by abundant starshell fire, etc.), the trainer
should switch to ** Radar out ™ before training visually. He can change at will from visual to radar
training should circumstances demand it (e.g. on failure of starshell illumination), reporting each
time ‘‘ Trainer target ” or * Tube target’’ as appropriate. Exception may be made to this rule
in conditions where the target is frequently becoming obscured but is clearly defined when visible,
e.¢.in movement in or out of a smoke-screen. In such cases, monocular training would be adequate.

229. In order that the trainer may use the sight with the maximum ef
eyestrain, it is important that his correct inter-ocular distance should )
both halves of the binoculars should be carefully focussed. The correct m
is as follows :—

1 by experience y
H::s L:E(L'f r:ff f" pre-adjust the ECHO SEPARATION control
50 per cent. and a4 q};n([ on long range by setting the control till the two
: SAON vange by separating the two little *“ Cedillas ”* at

binocular either

Both eyes using the binoculars in normal fashion for visual

all times . be kept at about

_ \ )l with range.
. from a main lobe and the other from
6 S e
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CHAPTER X
4 IT
RADAR INTERLINI\ING UN
. “ the Unit ") provides a Mmet}, F
S hereinafter rcfcrreidretr(r;ezrl.lst T tmns:}{ﬁ

3 o it (1

241. The Radar Interlinking lJn}" 1 : o e :

of target indication, and ha? bt‘:n (l?l(%’c%tte a By their Warning Radars to gefinder let‘ct(,r.
instrumentally the bearing of a targ ’

¥ 3 : ith broad beam gunner
242. The Unit is a simple one, designed to work in conl:f"g;‘i‘;".f ¥ Rader,

b e Unitisa s 2T % ing classes e X
The present policy is to fit the Unit in the f()nowlﬁtgted with Radar, Type 285, except in a few Cases &

i) Fleet destrovers, W class and earlier, : T.I.U., Mark II.
L l\(’:htm(-l: \n;r((i?\’:uriilal ships have already been fitted with &

d to meet a requ

(ii) ““ Hunt ” Class destroyers. SR iete T ik 1 "
: “ B, A.A. Escorts, except 1 v , haye
i A'Q;*cilc?}?p;c::ﬂdﬁttlzgyor ?rlxas:(-w construction where the fitting of T.I.U., Mark 1y, has
already been progressed. A
i fot
(iv) Fast minelayers. : ; :
. ; ith the Unit are rearmed with mod., l(’g
: of the above ships which are fitted wi r odery (8
gunni‘:‘;' RI;;::: ‘(‘)ll‘lcl\)';i::gyﬁring ;quipments, the fitting of a T.I.U., Mark II, instead of the Unit will B8
be reconsidered.

DESCRIPTION OF THE UNIT

244. The Unit is designed to transmit relative bearing from Radar warning sets to rangefinder
directors fitted with Radar, Type 285, via the R.T.U., Mark V, and thus enable a target detected by

Warning Radar to be indicated to the main afmament.
245. The Unit, which is fitted adjacent to the R.T.U. and which thetefb’re. may be found in
either the T.S. or the Type 285 office, was originally intended to.receive its bearing from the W.C.

(Type 291/286) Radar aerial and re-transmit it, via the R.T.U. to a bearing receiver in the R/F
Director. In some cases it was fitted so as to receive bearing from the W.S. (Types 271/272/273)

Radar aerial.

from a hand transmitter fitted close to the P.P.I. in the bridge plot or A.L.C., instead of direct from the
aenag. W(lith ﬁghx}? a;r;nlgement, the relative bearing of the target selected for the main armament
c¢an be read off the P.P.I., set on the hand transmitter, and transmitt ia the Unit .I.U. to
the bearing receiver in the R/F Director. SR e R LU

247. The hand transmitter fitted close to the P.P.I in the Plot or A.LC,, is a coun
. y A 4 B8 ! terdrum
transmitter, Pattern 10273, an i i ; b g S Sl S
Sl d transmits relative bearing by. M™ type transmission in 4 degree

248. Owing to initi i | By y
e g to initial delay in tl.le supply of these transmitters, certain ships were fitted instead

249. The Unit itself consists essentially of a pair of 3 i i
a chain of gears, can be made to drive the b};:rh?gmtgr inmt?:: Iﬁ"}v %Ch’ through the medium .

bearing to the R/F Director. The Unit is fitted on the bulkhea

0 it as is conveniently Ppossible, anq s he R,
o o is connlaeic§e to the R




29
251. The reason for ¢ } :
to the R/F Director i he Main Clutch s toren L
from the T.S. (o th:fl;i remote_ly from the ploi‘tf,':i;he transmission of relative bearings to be made
This is the handwhee) ¢ atce) USINg the handwhee| of, t:',f h‘t?d, transmitter by the P.p.1., or locally
when the flexible shaft i co was onignally mounteq on the ehem::: ltlfelff b e )
9252, This Baridh e s it &nd the Rgl‘ iU aft of the R.T.U. and removed
Unit. To connect el is now mounted on the
the bearing transmil:lt)e:hie l:‘lilﬂd‘vheel with the greey, 3(/:(;'1;?: O?OIO“Wd shaft (Plates 10 ana 11) of the
handwheel, the yellow 111, LA -U-, use is made of 5 sim fears and so, via the flexible shaft, with
(Plate 11.) Turning tp, aft moves inwards engagin B Push-in-clutch. By pushing in on the
relative bearing beii % handw}_leel now will operate thegbeae- yellow bevel wheel with the green.
in the bearing dia] § S0 transmitted to the R/F Director i TINg transmitter in the R.T.U. and the
on the R T, Or is shown by the black mechanical pointer

AF.0. P.331/46

inadvertently transmitt;

¢ ng a fal i
Main Clutch on the Unjt i§ to \?Vi;r?regg g

‘With the original design i s sis o

R 8N it was still : . ; e ) .
step motors when in the Wabhe mgo;s(::ﬁoizoflo ps)(l)lsh in th: »handwl;;e_l- and over-nde!he step-by-
patv 5 “‘1(2)351')-%“ made to fit an interlock so that the e =

is to 2

254. The bearing hang ; Mo il
Director “ on " by m%anzn Pheelids piad,fon sweeping with Type 2

?ep:essed'Whén. the clutch
41" Wy b .

handwheel can only be
LY iar e - o1 ;‘!tx»

its blue shaft (Plate 10), and b unscrewing the nu
independently. This is mere%’y' for t %
the Plot. T .

Clutch to WARNING Sk
Unit to the same beari
above, and then,
R.T.U. to the san

Sp‘_; g L] ",

fpcang
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A.F.O0. P.331/46 her W.S./W.C- reports or from outside repor
a1 T 'V o0 ( T *Port.
959. When a plot has been developed fr(t)ll:(]‘ ;;iéft to be cngaged, the Command will Order 0\'.:;

3 s
and this plot is accepted by the Command a

i "_to the Director. ‘
the A.LD. Indicate Target—to el B P.Pl

t over the A.I.D.

jve be
he latest relative
: ge of the targe

: i tch on the Unit to “ 285" ..
261. The training tube operator, who Wil l]z}vtchghfﬁi\ggin O follow the relative bearing féi?féid
the order from the Command for the indication O P the B dial on t1s R

- oin :
on the Unit by means of the bearing handwheel and black p LT Bflavohee by

i 1 i 1 nec !
When he has got the R.T.U. in line with the Unit he will %\IISCOLIING U il thtereatior . ha”‘
of the pllSl]-in{:ClutC}l put the Main Clutch on the Unit to WAR? ch t,

: : bearing dial on the R.T.U. rem.:

S Ti i - Uni k pointer 1n the ng .U. remgjy
B thi‘lt th > b 2a mg dlﬂl on th( L’l’l]t and thC blac l :
ir:(lin(‘. H(ﬁ‘ slﬁouldialso check that the R/F DII CCtOT has followed llP COIIGCt y

“«

260. The Plot/A.L.C. operator 1'0adi off ;(hc e
and sets it on the hand transmitter, passing the

262. In the meantime the P.C.O. will have ordered the R/F DiI'?CtOl'.tOt;l‘ F%H%WD% ) T
Director trainer will follow up the Radar poin‘ger in the bearing nX:eIvaer in the R/ 1rector, thys
keeping the Director *“ on ”’ the bearing transmitted from the Plot/A.LC.

963. The training tube operator, as soon as he is satisfied that the R/F Director is following up
correctly, should watch the remote training tube for the echo of the target. As“soop as he and the
L.24 operator have identified the echo (and the R/F Director has NO’I:‘repm;fed Director Target"),
the training tube operator will put the Main Clutch on the Unit back to *“ 285, push in on the pushiy
clutch, and by means of the bearing handwheel himself transmit relative bearing on to R/F Director
as necessary so as to keep the twin-echoes in the training tube balanced. At the same time he wil
report ** 285 Target” to the Plot/A.I.C. over the A.LD. and to the R/F Director over the Contrl
Group telephone.

264. The Plot/A.LC. operator, hearing the report *“ 285 Target " will cease transmitting bearing
to the Unit, and will return the hand transmitter to zero.

265. 1f and when the R/F Director sees the target and reports ““ Director Target’, the training

tube operator will line up the black pointer in the bearing di the
Main Clatch on the Usit to 285 . p g dial on the R.T.U. to zero and leave

266-2
. (G. 03218/46—A .F.0. P.331/46)
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add —

(a) The clutch on the
(® The beanng

%s
the B.T.U. operator

(c) The B.T.U. operatorm )
the bearing handwh heel.

(Previous amendment No.
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P APPENDIX | —RANGE HEIG

The high frequency pulses generated by the Rada, transmitter , are radiated from
directions, dependent upon the type of set and th, M

HT DIAGRAMS RADAR TYPEs WsMjp/q

® derial desig

® serial ary,
ie. Type 271 or by Increasing the number of aerig| arrays in

Y tpeaking the begm
85 in Typa 284

4 the hariy, and vertical planes definite L1
ontal

fi
B made Martower by using a higher frequency

n
llel, i o

This also illustrates the
amount to the left and right of the present bearing of the aerials (and of

Diagram 8 shews th vertical r diagram arranged as »
which solid m:mmng olpor:o (due to the beam switcl
the h:h;\hl Plane.  This ignores the side lobes shewn near

eflected causing a
AH serials elevations the depth of the vertical beam allows Part of the radiation to strike the sea and this is r

“h, of small .lor:.:‘.,:o:'h. vertical plane. number of these lobes and the angles at which they %"dﬂ’"‘d‘ mainly on the height of
large ah af sea level and their angle of sight.  These small lobes occur in “bunches” and is
:‘-duing them in one large lobe,

Possble to draw around their extr i
ller lobes
: ; ﬂmn'swillmntobeohmpmw‘nhnspmloth-m-nbb-wh‘chmllnotW"’Y’""

At'a e sta ms,d':lob., however will still be affected by sea reflections. |n Diagram I8 4 fey of the small lobes caused 0y e
but become a mog:;nhp.m\ghﬂ\' they are enclosed in the main lobes. For clarity it is not Possible to dray, them all. R bkine
reflections are 3 5 X o ¢ s with Type 2
combinats f the horizontal and vertical polar diagrams illustrating the type of coves obun.d_ :
Di'g'“lomn: lobes :::.: as a “bunch” of cigars the spaces in between indiutingm.\m:z:mkmm““'

detected.

i
action of the beam switch I moving the main lobe of radiation a smal
the directar)

range height diagram

diagram
A combination of 7 and oduces a total polar

h) cigar shapes. wider vertically than hm.m,.u"y .,'.y.. aerials are more directional in
the origin in Diagram 7

3 echo fluctuating
oglrsandlhnomcft}nmofhw
ifdnnﬁ-h-radw-hdwﬁhd\.maape-bhbbhm
of the target 3 A
particular ship depend on th, ofaemlﬁtmdlndonvuhdght-bwthu,hgw e

“""“‘""',‘,_"Hﬁ', o & ol o i e "ot Jo It need hardly be pomd out that to obtain
d-d‘-gr-m"hw";w.,um-ndmmhmalymupln-m-mmlmnhmw
shown the set must

g-!

72,000 AIRCRAFT HEIGHT IN FEET
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RANGE TRANSMISSION UNIT, MARKS 1II, 11, -

IV, Iv* AND V RANGE AND RATE MECHANISMs

PLATE 1

\
TWO-SPEED DRIVE FROM RANGE HANDWHEE| ,
RATE CUT SWiTCH HANDWHEEL DRIVE FOR SETTING RATE UNIT ;

SHAFT FROM RANGE
RANGE TUNING FROM HANDWHEEL
HANDWHEEL TO RATE

DIFFERENTIAL

RANGE TO PLATE 3

i

LOCKING DEVICE
OPERATED BY RANGE
STOP MECHANISM

TOTAL RANGE WITH
RATE AID
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PLATE 3
RANGE TRANSMISSION UNIT MaRks v AND V' MECHANISM TO DIALS AND CUT Lhupg
LAMP FOR DIAL ILLUMINATION. RATE CUT LAMP LINING UP HANDLE.
i el RATE SETTING KNOR
RANGE pOINTERS : RANGE RATE PONTERg
ELECTRICAL———__§ ELECTRICAL.
MECHANICAL.: MECHANICAL .
DRIVE FROM
LINING yp HANDLE.
‘M' TYPE MOTOR Mk X.
RATE REPEAT RECEIVER,
. DRIVE TO ) ,‘
PLATE 4. RANGE RATE

‘M TYPE MOTOR
RANGE REPEAT RECEIVER.

DRIVE TO LOG RANGE
(AT REAR) STEP BY S




RANGE TRANSMISSION UNIT, MAR;; »

P

n, e e
+ IV, IV*, ANp V DRIVE TO CURSOR RANGE TRACE

INDEX CORRECTION H E

N
FOR ALIGNING CURSC;\R o
OF RANGE TRACE WITH RT.U.

FLEXIBLE DRIVE
TO CURSOR OF
RANGE TRACE




MTTSE TRANSMISSION UNIT. MARKS |y AND V. BEARING MECHANISM.
(WITH HA.CS |

PLATE 5
TO |j AND F.K.C.) i . el
y BEARING HANDWHEEL DRIVIN
e 1 OUTSIDE POINTER AND

BEARING TRANSMITTER.

DIRECTOR TRAINING .
RELATIVE BEARING SCALE MOTOR DRIVING CENTRAL fr
POINTER.

UNING UP HANDLE.

GYRO COMPASS MOTOR
DRIVING COMPASS CARD.

IVE FROM
ING UP HANDLE.



PLATE 6

BEARING HANDWHEEL .
DRIVING BEARING POINTER
& BEARING TRANSMITTER.

RANGE TRANSMISSION UNIT. MARK IV*

BEARING MECHANISM
(WITH H.A.CS.IV ONLY)

MAGSLIP ADJUSTING MAGSLIP POINTER:
DIRECTOR TRAINING.

COMPASS BEARING

DIAL
ILLUMINATION.

.....
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DEVELOPMENT DIAGRAM OF RADAR TYpg o




PLATE &

ME
CHANISM OF THE RADAR TRAINING SIGHT

RADAR
IN /RADAR OUT LEVER

GRATICULE ILLUMINATION

GRATICULE ILLUMINATION
DIMMER

GRATICULE

CATHODE RAY TUBE
{

!

MIRROR
BLOCK

MIRROR BLOCK
HOUSING

VERTICAL
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RADAR INTERLINKING UNIT FITTED TO R
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