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TARGET [INDICATION SYSTEM

The fitting of Target Indication Systems in new
construction ships and ships refitting, destroyérs and above,
has now comnenced,

The equipment consists of Radar Type 293 together
with Target Indication Unit ilark IT4 or IIB.

2, The only difference between the Ik, IIA and Mk, IIB.,
which are for destroyers eond cruisers and sbove respectively,

is that Mk, IIB hes five sector selector ranels instead of three,
two range transmission outfits instead of one, and a switch to
allow Radar Type 277 to be displayed on the T.},I. alternatively to
Radar 293.

3, The Terget Indication Squipment situated in the Target
Indication Room consists of

3.1, Cne or two Range Transmitting Cutfits
R.T.U. 53 which incorporete panel L37.

3, 2, Target Position Indicator from Type 29%/277.
3¢ 3 Panel L43 for L. F. I, display.

2o bte 4 T,I.U. consisting of three or five
transmission chennels and sector selector
switches.

Where there are two R.T,U,53's they will be sited on each side
of the T.P.I., when only one, it may be on either side, The
position of penel L43 will vary to suit the individual require-
ments of Terget Indication Rocms.

L The object of the Target Indication System is to
provide a means whereby the Target Imdication Uffice may

(i) indicate the range and bearing of targets to the long
end close range H.A., armaments (i1) indicate the bearing: of
tergets to the L.A. ermements (iii) interrogate aircraft
targets,

The requirement for such a system grew also frem
the adeption of Type 275 as the Ga set and Type 262 as the GC
set, Due to its nerrow beam Type 275 epreared to require
seme essistance in putting on for bearing, range, and if possible,
angle of sight. Type 262 requires to be fled with bearing and
renge within certain limits before it can itself pick up the
target with its scanning routine. TIype 275 is now about to go
to sea and Type 262 will follow early in 1945.

Meenwhile their indicating system has preceded them
to fulfil the rather learger requirements above.

e The atteched diagrem, tyricel for a three-ccrnerei
cruiser, shows the diagremmatic lsyout of transmissions for
these purposes,



Page 4.
THE T.I.U., MK, II4,

6. The T.P.[. is a remcte display of Radar Type 293,

On the ocutside of the display is a moving relative Vearing ring’
with black figures on a white ground, and coloured sectors to
assist in reading bearings in a dim light, and a fixed true
compass bearing ring, with north at XII o'clock. The ships
hedd is plainly marked and a neon light is provided which glows
when the aerial is fore end aft; this flickers as the aerial
passes through the ahead position and is used for lining up,

The scope cf the display is 0-30,000 yards.

BEARING,

7o Over the T.P.I. is a rrojection unit, which rrajects

on to the display three lines of light. The movement of each

of these lines is controlled by the handwheels of the sector
selectors, and each is numbered 1.2,3, to correspend to its

related sector selector, The sector selector transmits bearing

by magslip to the armament concerned via the Sight-Target Indication
Unit Change-Over-Switch on the bridge, and this bearing is

indicated by the position of the line of light on the T.P.I.

&, Sector Selector No, 1 transmits to the H,A. directcr,

Sector Selector No. 2 traensmits to the close range 2 pounder or

40 mm, equipment and sector selector No. 3 controls the movement
of the interrogator aerial.

9. The T.I.0. can thus direct the long renge or main
close range armeaments on to the bearing of any terget appsaring
on his T.P,I. and also train the interrogator asrial on to any
target whose identity he wishes to establish,

RANGE,

10, Panel L37 is embodied in Renge Transmission Cutfit
R.T.U.53% which also contains two strobe generstor units, twc
renge transmission units and a lamp indicating box,

11, Panel L37 has been designed to disrlay two radar
signal traces on one "A" scan, one trace normal and the

other inverted. The sector selector switch contacts sperate
a reley in the panel L37 once per revolution of the rRedzr set
aerial at the bearing of the sector selector concerned, When
the relay operates, the bearing selected on the T.F.I. is
displayed on the trace of the penel L37 "A" scan controlled
by the selecting sector selector. A4n afterglow tube is used
to fecilitate the interpretation of the display.

12, The strobe generators prrovide e bright spot for
the treces of the Panel L37, one strobe generator per
trace,



RADAR
P TYPCAL A

STAA.G MOUNTING (THiS DIAGRAM 1S TYPICAL
RADAR 262 \m ‘

gearns momTIu/A.(B)  (R)manaesmom RTYA. 203 _\m
S‘
g
§3 TARGET INDICATION ROOM.
z — ——
= 2
2e AERIAL GYRO RECEIVER nm 293 277
B 4
g 2
PR
Se
PANEL sg
H.A.DT. AFT L 37 WM
—— —— R m M
a2

“
"

]
® oy @
= 3
Q
RT.UJ.53
® pog S
L e
oo d’a
L ] w 1
BARRAGE 2o *
) RANGE SSION
DIRECTOR @ Al N @ w To g«ﬁu.ﬁvﬁ:ﬂoﬂv
(RADAR 285) GE . B TALLBOY RANGE TRANSMISSION
- ® 8% o RADAR 275 TO PORT FORD &ROUP
IR
BEARING FROM P °
P2 & S2 VIA C.08, wm , w cw.vcm_.%
; 68
i % ..: /3
28, g m.s O L] —
kg 3 mm OPERATOR  OPERAYOR
Pyl L2 m En Ep
= 2y T E | 1 _
g 823 24 Ny w- |
i -d ok o8y afl x
© o e M [ ok ﬁw
i fr: gfs Ls
208 ngq P 04
BEARING MATCHING [ZE2 25p 9E3 ¥
RECEIVER MK 1 FOR 1\#. g5 Qi< vp
MAIN ARMAMENT. p3 e m e:B &Y
[y u
@ @ o sfa) K
.: §: 2g
Q9 - 2 z2
2 z 24q
z z E9
g Z:  Ef
g ] 3%
e & iw
o mw

BEARING FROM d@u (R) ranes rrom ary/s



TARGET INDICATION

RANGEMENT FOR 6 CRUISER

ND MAY NOT BE ACCURATE IN DETAIL AFTER - N\Q\A&

RADAR 262
B
o]
M“m w. M MW BEARING TO T.1.U.2.
un.. o M m | < FROM TLUAIGHT COS.PI. A
' ) &> POWER® » v v i
2EE R . . N>
m = — (WHEN N 3m=_ozm_m_=.u Mw PN RANGE FROM RIUZ BEARING FROM T.LU/Z
7 B = [
RADAR 275 mm £33
H 5 uw -8
m i e Q g O g3 mum 2
_n_— R o r. a m..” : 23 ec.n‘rfewr.v
® 3pO0¢e - WM\ o el
GHEnE IS e
Du OHW 'WN. : ¢ W o o AoOTOb
| O/.n/V O n.mm uw, AN ,o.ao‘.ﬁ/a
242 ON-OFF 2N o0 = Wy
_ SWITCH ® It wOp ‘
o
3 2
SELECTOR EX 3
A TSTATION SWITCHES <] mm <
o £
BEARING n“ .m....o. GM M—.___U..m
RADAR rCO Exq T.ILU m m
TYPE r
274 Q LA.D. 04 m:w..z. @ 2
EROM cos. n
AR, s mx..
= 1= SIGHTS 2 :
e ﬂ,ﬁmz I | sarrace HEAD
EH DIRECTOR
r 377 mm (RADAR 283)
PUSHES 1 W.. m
aall| [@f-2
F HD on ¥
._\%.o .g @ U OWM 19_1.‘/ Y .Jy&:
. ol §% 3%. % 250 Tks
© vioak i 0. oy,
MHh 13 wcmnﬂ/ 32
1 = << r
g 1y o ® o T
R A
I 4 god e TALLBOY g2y
8% <81 ¥ % & RADAR 275 g e3
(< O.wo aQ 5
g2t }og @ 3 4
.mmR ﬁmm e W m & -W
§ m = £ & & H.A.D.T. STARBOARD 2 73
| B | i BB
e £
P ¢ 5 3
et f %
=4 g g3 i M._.>>.0 MOUNTING
. i RADAR 262
m w .
m M BEARING TO Tii <, l

FIG.I|

H.A.D.T. PORT

ll.h..ﬁ.hﬁlﬂ

@‘Q

STAAG. MOUNTING

" _..xog Y ‘siauT nom u_
POWER * "
n_.m<>._._cl » “

(wWhEN v vom:._oz u.ax._t

@ Q BEARING FROM ﬁ:\&.

RANGE FROM RT.U/4



The ramge transmission units. control the movement
the bright spots on the traces, Two are provided, one
- per trace. The bright spot cen be moved along the trace by

@erating the handwheel of the R.T.U. and this movement of
the bright spot is converted into range by a mechanical
coupling in the R.T.U., These ranges are transmitted by
electricel transmitters incorporated in the R.T.U. to the
T,S. for the long range armament, and to the close range
equipment, one from each R,T,U.

14 The R.T.U's can transmit on one of three range
scales and a three lamp indicating box indicates on which
range scale the R.T.U's are transmitting as follows :-

(a) 0-10,000 yards - amber lamp.
(b) 0-36,000 yerds = green lamp.
(¢) 0-100,000 yards — red lemp.

The R.T.U's cen be switched at will =nd independently to
whichever of the ebove sceles is desired. The L37 panel
also has thre: range scales, C-15,000 yards, C-30,CCC yards,
and 0-75,C0C yerds with a scale operating switch, but both
normal and inverted traces must cperete on the same scale,

15, The choice of range scale to be used on the
L37 ot any instant depends on the following requirements:

() Using & short enough renge scele to
be &ble to set accurately on the
target.

(b) Using a long enough range scele to

: be eble to see the most distent
target in either sector in which one
is interested.

16, hpert from the considerations of 15(a) ond 15(b)
the renge scale switch on the Penel L37 does NCOT have any
effect on the range transmitted by the two R,T.U's.

1 7 The two R.T.U's may be used on different ranges
(one trensmitting to a Type 262, and one to a Type 275). The
L37 may be cn any range scale., When the L3/ range scale

is altered, it does NOT alter the relative position between
the strobes and signals.,

18, Ccnsideration is being given to providing an
. R.T.U. to cperate with panel L43 (see para. 20) to provide

; > for the long range armament to overcome the difficulty
ing tc accept a range scale on the panel L37 which
(A} provides ranges of targets for the long range H.A.
. but has a scmewhat constricted scale fer close range
cr (b) provides a suitable scale for transmitting
¢ close range tergets but does not allow for long
ts being observed, and also to provide for later
vhich will have two close range equipments requiring
sions from the T.I.R.
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19, Cut pushes gre provided for the R.T.U. operator
to indicate to the armament concerned that he has strobed
the target echo, and repeat lamps from the armement show
when the target has been picked up, so that the cut
pushes can be released and the T,I., team left free to Look
for the next target,

PANEL T4 3%,

20, The Panel I43 has been developed to display

two traces, the top cne for radar signal and the bcttom
one for Interrogator signal., A sector selectcr switch
contact (para, 8 above) operates a relay in the renel I43
once per revoluticn of the radar set aerial, bringing the
tcp trace into operation at the bearing selected, The
sector selector, via a mechanical coupling between the
sector selector and the interrogator aerial contrcl unit,
trains the interrogator aerial to the selected bearing.
The interrogator trace is always on and the I.F.F. response
will appear on the interrogator trace opposite the echo

on the top trace if the target is fitted with I,F.F. 4an
afterglow tube is used to facilitate the interpretation of
the rader signal disglay.

21, The operation of panel L43 is described more
fully in A.3.E. Bulletin No. 1. Page 4i,

REMCTE DISPLAYS,

22, Since in destroyers the Type 293 is also the
surface warning set, the Radar Office contains a P,P.I. and
R.T. U, 56 incorporating Panel L37 with range and bearing
transmissions to the plot and bridge for tacticel and
navigationsal purposes,

- THE T,I,U, UK. IIB,

23, The T,I,U. Mk, IIB is a more refined edition

of the ik, IIA fcr use in cruisers and above., The compcnents
are identical. IFive sector selectors are fitted, one
connected to each 'corner' of the ship and transmitting

to both long end close range armaments simultaneously i.e.

to beth Ho A, directors and close range equipment (in a three-
cornered cruiser the after H,A. director can be contrelled
from either the "port aft" or "starberard aft" sector selector
thrcugh a Change-Over-Switch en the a,D,P,)

24, The sector selector has its asscciated trace

on the L37 as before, and since both lcng and close range
armaments are being transmitted to simultancously it is
evident that when targets are being pointed out to the
close range armement the short range scale will be employed
end it will not be possible to trensmit renge of long range
tergets with the seame R.T.U,

25, Nc., 3 Sector Selector is the Interrogator
Controller and in addition it simultencously trensmits
bearing to the Low Angle D.C,T., vie the P,C.0. Sight Change
Over 3witch on the bridge.



- 4s it is unlikely that the T7.I,C, will want simultaneously
to point out a low angle target and interrogate an aircraft,
these two functione have been cambined in the one sector
selector, Bearing frem the T.I.R. is also received in the
main armement T.S. whcse Type 274 displsy can be switched
to any of Types 274, 277 or the after GS set.

26. There is no range transmission frem the T.I.R.
to the main armement, and if renges are required they will
be passed by telephone,

HEIGHT AND ANGLE OF SIGHT,

27, If the T.I,0. wishes to obtain the height of

a target he may do so through the terget height compilation
group and pass the information to the armement concerned

by telephone, '

28, The Type 277 W.S. set having aerial elevation
control ur to 40~ cen be used for obtaining angle of sight.
The H.P.I. in the Type 277 Office (when fitted) trensmits
angle of sight to a selector switch in the Target Indication
Rcom frem which it can be transmitted to the H.A.C.P. of
whichever long range H.aA. armament is being put on the target
the Type 277 is on.

29, Obteining angle of sight in this way for onward
trensmission obviously requires considereble co-ordination

in the metter of determining which terget Type 277 is tracking.
This cen either be done by telephone or by switching Type 277
on to the T.I.R. T.P.I, which facility also permits Type 277
to be used as the T.I. set should Type 293 break down. '

20, The requirement for angle of sight may no longer
obtain if a scanning routine for Type 275, now doing trials,
Proves a success,

31, When Type 277 is cperating the T.F.I. the panel
L4 3 becomes nen-operative.

32, Terget Indication to barrage directors hes

not been discussed as the numbers of these vary in different
ships end therefore arrangements very, but in the illustration
given, it will be secn that where two barrage directors are
fitted, one forward and one aft, they can heve targets
indicated from either forward or after corners respectively,
in a similer manner to the after H,&, director.

REIOTE DISPLAYS,

33 A remcte T,FP,I, operated from either Type 253

- or Type 277 is fitted in the A.D.P., Admiral's Bridge,
Operations Rocm, ADR and on a separate P.P.I. in the Radar
Display Room,

GENERAL

- The scheme for Target Indication employing a

. radar set with a continuously rotating eerial is
nd like all innovations will probebly have its teething
8 both from the gunnery end rader aspects. That the
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idea is sound is evident frem the fact that all ships
already have same method or other for pointing out targets
or being able to order blind fire from a positiun below
decks, such as the aircraft plot. Whether or not the system
now presented will produce the correct answer to the problem
cannot be known until it has been tried, but meanwhile work
is proceeding on en improved system to replace the Type 293
and T,I,U, Mk. II in the course of time, In order that this
replacement outfit should have every chance of producing the
right answer to the problem, Gunnery and Radar Officers are
being urged to be prodigal in letting us know the good as
well as the bad points of T.I.U. Mk. II in practice,
especially after action experience, so that our next line
may embody 2ll our custcmers' requirements.

(Editor's Note: The Target Position Indicator (T.P.I.)
referred to, is a standard P.P.I. with range scale, relative
bearing ring and cursor, set up for Target Indication,

More detailed information is given in the article on T.P,I.
page 13 to which reference should be made),

TARGET INDICATION



