RADAR TYPE 262

It was in the first half of 1942 that initial discussions were held on
the staff requirements for a radar set which would provide ccrtain close
range directors and gunmountings with the necessary present-position data to
enable them to engage unscen targets. This rcquircment was the corollary
to the A.S5.V. type of radar then being fitted in aircraft whosc continucd
development, it was forcseen, would, in coursc of time, cnablc attacks to be
made by aircraft at night or in conditions of poor visibility with a fair
degree of concentration and accuracy.

The development of a suitable radar sct which was at first associated
with the Bofors ik. IV was complicated by a subsidiary rcquirement which
stated that futurc designs of closc range gunmountings were to be "sclf-
contained" - i.c, that the power supplies, radar and control arrangcments
should bec positioncd on the mounting itsclf.

It was obvious from thc start thercforc that the radar sct would have
to be designed to be sufficicently flexible to allow of its being built into
several diffcrent mountings and dircctors. The solution adopted was to
build the sct into a number of standard "boxes" or "units" to which the
necessary circuit connections werc made by "sclf-mating" plugs and sockcts,
The basic Type 262 sct, in fact comprises scven and a half of thesc units
being plugged into suitably wired framcworks insidc weathertight "cubicles™
positioncd on the mounting or dircector structurc, A photograph of a
typical unit is shown in Figurc 1.

As work procceded it becamc apparent that the Bofors k. IV mounting
would have ncither the strength nor rigidity rcquired for fitting Typc 262;
work was accordingly confined in the first place to mating the set to the
S,T.,A,A.G, Mk. II mounting which was then under development. The director
programme suffecred a similar sct-back in the carly stages with the abandorment
of the Closc Range Prcdictor projcct with which Type 262 had been associated.
No other dircctor design was immediatcly availablc for development and it was
therefore decided to adopt a new onc based on the S.T.A.A.G. systcm and using
the samc control cquipment. This programmc has fulfilled its promisc and
it is alrcady apparcnt that the C,R.B.¥,D, will bc morc than a stop-gap
director designed to take advantagc of Typc 262's blind firc facilities, as
Was the original intention,

. The Type 262 radar scts which will be first scen at sea, thercfore,
will be associatcd with, and inscparable from, the S.T.A.A.G. k. II
fstabilised Tachymetric Anti-Aircraft Gun)(Fig. 2) and the C.R.B.F.D.

Close Range Blind Firc Dircctor) (Fig. 3).

| | Two further projects arc under development - the B.U.S.T.E.R.
. 8umounting and C.R.S.1/M.R.S.1 dircctor - but as they will not be scen at

@e:.fir at least 18 months no further mention of them will be made in this
article.

The choice of a suitablc wavelength for the radar sct was dictated
€onsiderations of thce weight and size of the cquipment which would be
lerated and also the high accuracies required for close range fire
< ntrol, Technical advances made the use of X-Band valves possible and as
8 Wavelength was suitable it was adopted for the Type 262 serics.

While theye arc no radical departures from established radar technique
far as transmission and reception are concerned there are, however,
veral inmovations onc of which is worthy of special mention.
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The errors in measured radar-range and thus range-rate, which
are inevitable when an operator controls the output by following the
echo with a strobe, are ohviated by the incorporation of automatic
echo-following in the range-measuring circuits.,

The most interesting feature, however, which Tybe 262 will
bring to sea, is its capacity to follow a target automatically in
elevation and azimuth,

The use of the automatic circuits is not the only way of following
an unseen target and, indeed, auto-following was not originally
svecified in the staff requirements for Type 262; +the incorporation
of this feature is, moreover, attended by some considerable increasc
in complication and weight of the equipment and it is thcreforc important
that the flect should be aware of the rcasons why auto-following was
introduced in the first place and also its limitations,

It is already clear that visual aiming will be substantially
more accurate than auto-aiming when engaging scen targets so that the
use of auto-following can bc considercd solely in rclation to the blind
firc rcquirement.,  Its use is, in fact, commccted with Typc 262's
solution to the problem of scarching for and subscqucutly holding an
unscen target, a solution which by its complctencss distinguishcs Type 262
from any other equipments of a similar nature under development in other
ocountries., A paragraph on this aspect will therefore be of interest in
itself and will also show why auto=following was incorporated,

The radiated power of modern gunnery radar scts, owing to the
requirement for blind fire, is in all cascs concentrated into a narrow
beam which can be likenced to that of a scarchlight; this is particularly
the case with Typc 262 whosc bcam when scanning only covers a ficld of
about 50 and which thereforc needs continuous and accurate information
as to a Selccted target's range, bearing and angle of sight,

The present target indicating system, Type 293 and T.I.U. II,
does not provide- range and bearing to the required accuracy nccded and
does not give target clevation at all. Type 262 thercforc has a form
of local scarch which is carried out centred round the indicated range
and bearing suppdicd from the T.I.U, II. This "scarch condition" is
initiated by the Control Officer of the mounting or dircctor but is
otherwisc cntircly automatic in operation, The volumc scarchcd
corresponds to a scgment in space 1500 yards decep (+ 750 yards from
indicated range) and covering an arc of 30° in the sight planc (x 159
from indicated bearing) from clevations of =50 to +80° in steps of 3°,
the starting and stopping clevations of the clevation scarch being
controlled by the Control Officer.

The local scarch in eclcvation is carricd out mcchanically by
continuously clcvating the guns and aerial, the timc taken for = full
search being approximatecly sceventicen scconds, The bearing scarch is
also carried out mechanically by training the acrial indepcndently
of the rest of the mounting and rclative to the sight linec. The
range search is carricd out electronically within the radar sct.

The search continucs until a target comes within the orbit of
the volume being searched,
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When this happens, the range strobe "locks" on to ccho and by so
brings the scarch to an immediatc stop leaving the acrial pointing
3 target; the acrial rnay then be as much as 15° off the sight line
> mounting,

A further train of rclays then operatc and the acrial and
ng/director arc made to move so that in thc "lock completc!

lon both thc mounting/dircctor and acrial arc aligned and pointing
> target., ith targcets moving at high angular ratcs, however,
tuation only obtains for a very short time and the target will
L1y move out of the radar beam and be, lost unlcss the correct ratcs
« With radar manual aiming, in which an opcrator trics to keep
; central on a cathodc ray tubc, it is ccrtain that on many

lons the target will be lost at this stage; by cutting out the
link in the chain, however, and using auto-following this difficulty
riated., This is the main rcason why auto-following vas adopted
Type 262 scries.

A subsidiary rcason for its adoption was that difficulties were
pated when tracking by radar manual owing to cxcessive "jitter"
> displaccment of "spot" on the "spot indicator".  The

lcability of radar menusl aiming at all has yet, in fact, to be

l by trials.

- Both of the forms of radar aiming rcferrcd to in the forcgoing

ph function from misaligmment signals reccived from the acrial
Conical scanning is uscd as in Typc 275 but in the Typc 262 case
he reflector which moves and not the waveguide apcrturc, The

or is fitted 12° skew from the shaft and rotated at 1800 ToD.l0,

e the nccessary conical beam,

¢ stringent opcrating conditions imposcd on the radar cquipnment -
rly on the S,T.A.A.G. - have been accentuated by the weight and
rictions which have also been nccessary; it has not, for

- been possiblc to fit the cubicles with any form of lagging.
conditioning system has thercefore had to be designed to cope
iderable ranges of temporaturc and humidity and has had to be
open" system with all the attendant dravbacks. Elimination

om the main air supply has been onc of the greatest

€8s, but rcsults of trials which arc still continuing, have been

ry eonsiderablc cfforts have also been made to make the cubicles
y weathertight but water will get in unless all the door fixing
screwed dovm; much unnccessary scrvicing and ropair vork will
if this point of drill is obscrved.

" tiny of thc photographs of the S.T.A.A.G. and C.R.B.F.D. show
1estion of maintaining the radar cquipment prescents a very real
problem unigue in naval radar but not dissimilar from that

- the R,A.F. with the maintcnance of airbornc cquipments,

would be little advantage in cnlarging on the details of the
st of which arc obvious, but it has always been clecar in the
8¢ responsible for providing a solution that it would be

5 sending a radar sct of the naturc of Typc 262 to the
arrangements werc made to makc its maintenance a practicable
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matter at sca. No pains have, in fact, bcen spared, to bring this‘require&
practicability into effect and it may somewhat reassure those Who view
Type 262's approach with misgiving to learn that the work put 1n@o the
testing and servicing equivment, rivals that which has been put into the
original set,

Broadly, the solution to the maintenance problem has been based
on a policy of "unit replacement" (i,.e. as a faulty unit is located
on the director/gurmounting it is removed and immediately replaced by anoth
one). The advantages of this principle arc obvious: the armament is made
cerviceable again in a very short time and upper deck maintenance and
testing work are reduced to a minimum, Vork on faulty units and most of
the routine maintenance on them is dorc in "Test Racks" sited in the
Auxilisry Radio Maintenance Rooms. (Sce Fig. &) The racks have been
designed to be completely comprencnsive and by mcans of durmy loads,
special control panels, etc. simulate the working conditions on the
director/gunmounting. The various itcms of test equipment, having in all

[l

cases been specilally designed for Type 262, arc relatively simple to work,

It has also Dbeen possible to incorporatce various foatures such as
inspection lamns, tool drawers, stowages for spares, etc,, all of which
will mske for added efficiency in thc radio mechanics work.

Cutfits of test racks are providcd one for every four or less
Type 262 equipped directors and/or gummountings; this proportion being
in line with the scale of Auxiliary R,.M.R's allowed to tc fitted as
outlined in C,A.F.0, 24/L5 and subsequent amendments, C.L. 3090 and
the last A.S.E. Bulletin,

The proportion of sparc sets of "units" allowcd is on a more
generous scale, scts of units borne in excess of test racks being stowed
in stowage lockcrs supplied specially for the purpose. It is not
possible to carry out any maintenance work on units housed in thesc
lockers which are intended to provide stowages of rcady access to
directors/mountings of a group most remote from the associated Auxiliary
R.M,R.,

The proportions of test racks and spare sets of units rcfcrred
to above, details of which are given in C.A,F,0. 24/45, have becn based
on theoretical considerations of the percentage of dircctors/mountings in
a ship which may be cxpected to be out of action owing to defection of
one of the units at any onc time and under certain sets of conditions.
Only. sca experience will show whether these allowsnccs arc satisfactory
and it is anticipated that in many ships difficulties in siting A.R.M.R's
will necessitatc amcndments to the nuabcr of test racks and/or sparc scts
of units carricd. Ships should not hesitate to drow attcition to any
such amendments, which appecar to be reguired,

It is only right Lo point owt that the requicoacnt for AP HLR's
when Type 262 was fitted was not fully recognised viacn the &,7,4.4.G.
and C.R.B.F.D, were originally conceived, although the necd became
apparent very soon aftcrwards, The statement that their vrovieion
is essential if Typc 262 is to bc fitted s only made with recluctance
as i1t not only cuts across the "“self-contained" policy for the gunmountings
but also gives rise to further congestion in ships which the relcasc of '
the Type 282 offices was designed to alleviatc, The. proportion of tcst
racks have therefore been kept to a minimum for officient maintenance and
the racks themselves together with associated pover supplies have been so
designed as to make the work of ship fitting as casy as possible; it is,



FIG 3
CLOSE RANGE BLIND FIRE DIRECTOR
(REAR VIEW)

DOME ANALYSER # AERIAL
(CUBICLE FI UNDER) %8 (MOUNTED ON
CUBICLE H) B

CUBICLE F2

B C.O's RANGE
METER AND

I 'X” DISPLAY ' L = i ) & AIMERS
} A DispLAY WA ' Pt ) -JOYSTICK
= k- L. L \ £ i i ] g J b > ‘\\

X DISPLAY =

| RADAR . [N
OPERATORS
| POSITION

| CONTROL e _—
OFFICERS i Vo
POSITION [l \ =

FFICERS

y r:T_'gL( - IME

ONTROL : 3 N, v
'- \| . U £y "4 AIMERS

Pl CUBICLE 'J°

CUBICLE K"
(BLOWER




SPACE FOR RF. SPACE FOR HT.
DUMMY CONTROL
(NOT SHOWN) [ERANDTEST PANEL B (NOT SHOWN) 8

DRAWER FOR
SPARES

" WAVE MONITOR
(WHIMOSCOPE)

S aaeesosmmm |

&5
W s0LDERING
J‘ IRON

gl CO5RANGE

NN "' METER

SN 3 DISPLAY

" DELAYED PULSE OSCILLATOR IRA
TEAVER Un 7 [ o 8¢ RepLACED ey FrEquEnY [N RADER DRLRATOES
R MODULATED OSCILLATOR)

3 o ot DL vt 2 = NS e i - e




Ko bl en e

fact, broadly speaking, limited to the running of two multi-corc cables
)e provision of ventilation trunking for exhausting hot air from the

Details of performance of thc cquipments arc not yct available butb
18 carricd out on the prototype S.T.A.A.G. show that Typc 262 will

le accurate range in visual firc and will cnablc unscen targets to be
t out to the maximum cffective range of thce gun with an accuracy
but comparablc to that obtained in visual firec. It has also becen
d that the radar equipment has proved very rcliablc over the

period of the trials which have alrcady been carricd out.,  This is
ticularly encouraging in view of the strenuous opcrating conditions.

~ The purpose of this articlec has becen to introducc the Typc 262
¢ which, it is belicved, in conjunction with the S,T.A.A.G. and
B.F.D, will givc thc flcet the most outstandingly cfficicnt blind
ipments yet sccn at sca. It is importent, howecver, that wvhat
written should not give risc to any misconcceptions os to
bility or to case of maintcnance, The cquipments carry out a
ated function and they are thercefore complicated to produce; it
y clear in fact, that fitting in both cascs will be limited to
ruction for at lcast a ycar and that in rclativcly small
Maintaining the scts will, in the first placc, undoubtcdly
considerably highcr standard of technical ability than has
ired with the Type 282's, and cven with the arrangcments which
g made for pre-commissioning training, a high dcgrcc of
pverence and intcrest will be nceded to keep the Type 262!'s up to
h until they arc better known in the flcct.

Given such initial pcrservercnce and intcerest by ships! maintcnance

however, it is confidently predicted that Type 262 will herald a

in closc range gunncry which in the words of an Admiralty Staff

L very closcly comnected with the project, "will be comparablc with
dvent of thc brecech loader in the age of the muzzle-loading gun'.,

REPORTS FROM ABROAD

One article of faith of thc Briton abroad is the belicf that

ms at home are incapable of corporatc activity.  Another articlc

3 same crecd is that thosc placcd in authority arc aversc to signing
8 whose contcents include morc than a small fraction of technical

A ot

- The welcome flood of personal lctters rcccived by officers of

o

and S5,S5.B. proves the cffectivencss of the crced.

it home, however, a system prevails whosc origins go back,

to Samuel Pepys. This system (whosc wisdom it is not sought
gueation} provides for thc strongest action being taken when
by is din evidence, Thus it comes about that whilst the
_leod of lettors provide much food for Gossip, and can sway
on to a large degrec the longed-for Action may sccem somewhat shy,

:*He Moral is this :- Write as you have always done, for great is
lue of thesec letters, But when action is wanted move also in thosc
elled "OFFICIAL CHANNELS',
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AERIAL ROTATION SPEEDS - TYPE 293M

The following extracts from a rceport by H,i,S, ORWELL indicatc the
increasc in the number of peints por minutc obtained, of targets at limiting
ranges, at high specds of acrial rotation over the number obtaincd at low
specds, The cchocs werce described in the rceport as "faint".

‘ HIGH SPEED | LOW SPEED |
TARGET, RANGE LT IDS. | 455 p.y, | 74 R.P.IL

STACK SKERRY 21,300 L 2

32,000 b L

32,000 2 L

33,100 L 5

21,000 L 5

CORVETTE 20,000 8 5

FAFROES 23,000 1 6

6,000 N N

SWORDFISH A/C 37,500 0 5

21,800 12 8

TRAWLER 11,900 15 5

CONVOY 35,000 1 6

MERCHANT SHIP 13,400 W . 6

CORVETTE 13,000 1, 6

CORVETTE 17,000 10 6

CORVETTE 22,000 12 6

19,000 1y 6

CORVETTE 18,000 13 6

BEAR ISLAND 83,000 0 1

TARGET i RANGE IN ¥YDS, |HIGH SPEED| LOW SPEED

SATLING VESSEL 20,000 6 5

DESTROYER i 23,500 10, L
(Held to 28,000 on "A"™ Scan)

2 CRUISERS AND 26,000 15 6

3 A/C CARRIERS

(fleld to 33,000 on "A" Scan)

FAFROES 110,000 1 5
(Held to 120,000 on "A" Scan)

li FRIGATES 20,000 2 6
(Held to 25,000 on "A" Scan),




_'.ALYSIS OF WAVEGUIDE CONDITIONS
TYPE 293

It is impossible to overemphasise the importance of a satisfactory
de run for all radar sets using waveguide and, in particular, for
93/M, The following extracts from a report by A.S.E. sea trials
& ere therefore published as an indication of troubles that may

P, and as an example of a logical method of isolating them,

A visgit was paid to H,M.S. PETARD in order to find the cause of
which occurred in the waveguide and prevented the transmitter
ng run at full power.

‘Reports on work already carried out showed that all the usual
for locating a fault of this naturc had becen complcoted without

It was therefore possible that the results of thesc tests had
analysed correctly. Onc report secmed to confirm this by the
it that sparking occurred when the test flarc was used to

e the waveguide in the office. No conclusions had been drawn
result on the grounds that reflecting surfaccs werc in close
ty to the mouth of the flarc,

[t was decided to repeat this test as it was nccessary to prove

ce section of the waveguide was not faulty before starting to
itle suspected parts of the waveguide up the mast,

TESTS CARRTED OUT AND MEASUREMENTS TAKEN,

To check magnetrons. The scction of waveguide in the
office was dismantled., The output unit SE2 was
removed and replaccd by a pipc-wattmeter standing on
end, There was no room to tcerminate the wattmeter
with a test flare, so the end of thc wattmcter was left
open facing up to the deck-hecad some 18 inches above.

ents taken :-

= 14 kV, C magnetron, L.
imum power obtained over a piston range of 8+5 to 9-5 cms. \
fell off for plston scttings above 9°5 and below 8°5 cms.
or maximm power S.W.R. = 50:83 = 0+6

Mean R/F power = 415 watts.

results were obtained with anothcr !'C!' and a 'B! magnetron,

tron current and voltage pulses were normal.
was reised to 17 KV, without trace of gparking in waveguide,
s H,T, the safety gap on the pulse transformer flashed over.

ons.

» standing wave ratio of 0-6 showed that conditions were suitable
test, in spite of proximity of wattmeter waveguide opening
eck head and lack of proper termination,

A1l magnetrons were up to standard power,

Wattmeter and piston section of waveguide were free from faults.
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Test 2, To test output unit SE2,

The apparatus was sct up as in Test 1 but with the
wattmeter removed and replaced by the output unit
SE2 upper half,

H.T, was raised to 17 kV. without trace of sparking
in the waveguide,

Magnetron current and voltage pulses were normal,

Conclusions.,

It is reascnable to assume that S,W.R. and power wecre the same
as in Test 1, in which case, the output unit SE2 could be considered
free from faults,

Test 3, To test right angle bend Pattern W8LO06,

The apparatus was set up as in Test 2 with the
addition of the right angle bend WeLO6 above the
output unit SE2 with § inch air gap. The wattmeter
vas connected to the bend in the normal manner and
terminated by the test flare,

It was necessary to pull the flare end of the system
across gsome four incheg so that thc flarc could face
out through the office doorway instcad of facing
directly on to the metal bulkhcad, This resultcd
in misalignment of the airgap over the SE2,

Meagurements taken.,

H.T. = 10 kV, C magnetron,
Maximum power obtained over a piston range 8 to 9 cms.
For maximum power S,W,R, = 48:60 = 0°8,

Mean R/F power = 288 vatts.

Sparking occurred inside the right anglc bend when the H,T. was
raised above 10 kV, Occasionally it was possible to raise H,T. to
12 KV, but sparking occurred after a few minutes and then persisted
until HI,T, was reduced to 8 kV,

Magnetron voltage and current pulses were normal, The current
~puleyy displayed a fuzz on its flat top when sparking occurred in the
vaveiguide.

\ The other 'C' and 'B! magnetrons, tested in Test 1, werc tricd,
the results being exactly as described,

Conclusions.

The standing wave ratio of 0+8 showed that conditions werc
suitable for a test with flare facing through doorway,  1fisalignment
of the air gap above the SE2 did not reduce R/F povier to any extent.
In any case sufficient R/F power was getting through to produce
sparking, The mean power of 288 watts is a rcasonablc figurc for an
H.T, of 10 kV,

Reflection due to misalignment of the air gap would affect the
magnetron, but not the right angle bend since the bend came after the

air gap.

Since the right angle bend was the only section of wavegulde not
so far tested, the sparking must presumably have been due to this bend.
The fact that sparking occurred with a mean powcr of 288 watts and S.W.R.
= 0+8 showed that the bend had a serious fault.
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. The pattern W8406 right angle bend was closely examined but no

8 fault could be found. It is possible that the dimensions
not correct, as these are very critical, This could not be
cked as no data was available,

- No gparc W8406 bends were available for testing at the time,
possibility of fitting two 45° natural minor bends was considered
subject to passing a test, had several advantages, being available
educing the total number of bends in the office,

:?;en 45° natural minor bends,

Two natural bends were fitted in place of the WBL06 right angle
bove the output unit SE2, The special flanges on the right
bend were removed and fitted to the corresponding positions on
tural bend, The wattmeter was connected and terminated by the
‘lare,

isurements taken,
HT. = 14 kVv. Class C magnetron,

- Mean R/F power of over 300 watts was obtained with all piston
1gs between 6 cm. and 10 cm. with a maximm of 575 watts at 35 om.
- standing wave ratio varied between +8L and «9.

H.T. could be raised to 17 kV, giving 590 watts R/F power
lout sparking in the waveguide.

The 'B' magnetron was tried and gave exactly similar readings.
! ."I-:.: . iDm.

The two 45° natural minor bends seemed to be satisfactory and
able to handle congiderably more than normal power without

; Purthermore, there did not seem to be any reason to supposc
; losses were higher than when using a right angle bend.

A final test was carried out after the bends had been

ntly installed and two S bends removed from the waveguide run
transmitter, as finally set up, gave a mean R/F power of

ts with a standing wave ratio of *66 for the whole waveguide
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SCHELDE RADAR NAVIGATION SCHEME

As the war in Europe moved into Germany, the usc of Antwerp as
a supply port became increasingly important to the Alliecs, Therc are
many problems in opening up captured ports after ycars of cncmy
ocoupation and, in this particular case, the difficulties are even
greater, There is a fifty mile approach channel up the Schelde from
Flushing to Antwerp. Beforc the war this was a difficult chamnel, in
many places only 200 yards wide with strong tides and changing
mudbanks,

While the Schelde was being swept and buoyed in the latter part
of 1944 it was evident that, with the approach of vinter would come
the added delay of fog, Fog could, and would, hold up shipping, but
it was essential that, even in the worst visibility, facilities should
be provided to enable at least onc or two vital ships to navigate the
Schelde when required, It was imposeible to say Just what ship or
ships would be needed to fill the army's needs, so that the fitting of
vital ships with Radar and other Navigational aids was out of the
question, Some means had to be devised by which we could select one
or morc ships from amongst those arriving at Flushing, and lead them
safely up the Estuary to Antwerp.

It was finally decided to fit six L.C.I.{(L)'s with Type 971, and
Outfit QL and R/T, to esteblish @i stations and Radar beacon sites
ashore. The plan was to use cach L.C,I.(L) as a pilot craft, giving
it all possible facilities for navigating the chammel and for leading
a merchant ship, The merchant ships could follow closely behind the
L;C.I.(L). Zach would carry a pilot familiar with the channel, The
pilot in the L,C.I.(L) would krow exactly where he, and the merchant
ship, and other shipping etc., was at all times and would be ablec to
guide and advisc the merchant ship with continuous pilot-to-pilot R/T
communication,

Type 971 was chosen as the best Radar get to be used because it
was the only get likely to be available in the time which would give
all the advantages of X-band worlking. Type 970, its predecessor, had
been used with success in L,C.I.(L) and other landing craft for
ey vigating confined waters. With a 5 inch P,P.I. presentation; a
Y ’ﬁiikge accuracy of + 50 yards; O - 35 mile, O - 7 mile and O - 25 mile
range scales; good bearing and range discrimination; and, most
important of all points, a minimum range of below 50 yards; and added
to this by modification a beamwidth of 25° together with almost
negligible gide lobes and improved X-band definition, the pilot in the
L,C,I.(L) should have a plain picture of events.,

Outfit QM, is a navigational aid which uses the synchronised
signals from three shore transmitters to determine its position relative
to these transmitters to an accuracy of 10 yards (approx.).

The Type 951 beacons to be used had been produced for use with
Type 970, but would require conversion to X-band and a permancnt power
supply to replace its accumulator,

It was in early November 1944 that work commenced on the project,
with the hope that the scheme would be in operation in January 1945,
Six L.C,I.(L) were made available, and taken in hand, two each at
Chatham, Portsmouth, and Devonport. Meanwhile, work was started at
A.8.E, to convert six 970's to 971, by hand., This involved six new
aerial outfits complete with prefabricated waveguide, together with
extensive modification to the transmitter-receivers and reoeivers of
the units supplied by Air Ministry for the conversion., Work was also
coemmenced on modification of Type 951 for X-band working. It was
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goessary to locate these beacons ashore on the banks of the Schelde and
preliminary visit to sites revealed that they would be located in
country, probably on dykes, and well away {rom any accomnodation
supplies, It was therefrre decided to fit the beacons in Naval

0 Vans, supplying each van with duplicate beacons and battery

ging plants. Accommodation and living facilitics were also
rovided in the vans for the operator requirced at cach site.  Work was
ut in hand rmnediately on threc of these beacc.. vans with a programme
Or & further threc if the first ones proved successful, The ship-

_5 ing side of the R/T commmications and Outfit M was Fortunatcly

; ule, but threc portable stations had to be sct up ashore for the M
in, and to get this chain working in the time required a terrific
}a't of work,

Meantime, while all preparations were taking placc, M.L.151 was
ed with an experimental model of Typc 971 and sailed to the Schelde
ry out a Radar survey, gathcer information, and train crews in the
uipment in readiness for the arrival of the L.C.I.(L), The conditions
} the Schelde in December 1944 were far from pleasant, Antwerp and
approaches were subjected to more than their share of enemy attention
sea and air, and the survey 1I,L, was on one occasion badly shaken
"8 near miss from a V2. Trouble was also cxpericnced from ice in
-_riVﬁI‘.

- The Schelde is bounded by low dykes for almost its full length,

? surrounding countryside is below sca level, so that the Radar

ure in the river is somewhat unique. For the purpose of navigation
es of 30 Radar P.P,I. predictions werc prepared for Type 971 at
als from Antwerp to Plushing, to show thc expected Radar picture,
tended track for the vessel, together with the outer limits of
lannel, These predictions are projeccted on to the P,P,I. by a
oscope and enablc the opcrator to comparc the position of the
epresenting own ship's position with the intended track, By

1 comparison he can report to the navigator who can thus keep the

n the intended track, A serics of photographs of the P.P.I.

150 taken along the length of thc river, Thesc have been

as a mosaic and are published with this article, Comparison
this mosaic and the associatced drawing will roveal how closely

> 971 Radar picturc agrecs with the actual plan of the shorcline.

By the time this survey was complete three 952 beacon vans had
pleted and shipped with their crews, and a Radar maintcenance

for the entirc scheme, to Ostend, From herc the vans were
overland to their sites, onc to the eastward of Breskens, one near
en and the other at Kalloot., Unfortunately, it was not just a
 of siting the vans and switching on.  The lowlands of Belgium
Jdand had been used as a battlefield for a time and in many places
' ‘On occasions the army had to bc called on for help and
were also used to move the vehicles, (It was never understood
gian horses understood commands in Naval English),

'he M chain was landed at Antwerp, There was considerable

ty in getting the chain into operation, Troublc was finally

0 be chiefly due to presencc of barrage balloons, Stations were
p at Antwerp, Bruges and Ghent,

- With the arrival of the first 3 L.C,I.(L)'s at Antwerp on January
dintensive training programme was commenced, and the technique

as soon sufficiently perfected for the craft to navigate in

g of almost nil visibility, To quote, as an example, an
during the working up, will give some idea of the standard

!
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; "The M,L, left Antwerp and ran on Radar information, During the
15 miles from Antwerp to Bat, visibility was about 500 yards and only
one other ship of those sighted was under way; for some timec this ship
was proceeding down river ahead of the M,L, but when last secn near Bat
she was outside the channel and apparently going full astern to avoid a
mudbank! From Bat onwards visibility rapidly deteriorated and, during
the whole of the next 20 miles to Margaretapolder, was never better
than 25 yards. This run included the most difficult part of the river
(that between Bat and Hansweerd) but was accomplished without incident.
Near Walsoorden the presence of anchored ships necessitated passing
closer in shore than usual and was the cause of an item of amusement,

A barge was seen some 20 yards off (the only object sighted in this 20
mile runl) and its occupants were shouting in Dutch and gesticulating
wildly, first in the direction of the I,L, and then in the direction of
Walsoorden Spit, invisible in the fog, This excitement was not
without reason as the M.L, was then running straight for the spit at

8 knots and the occupants of the barge could not know that the spit was
clearly visible on the M.L.'s Radar'! The M,L. rounded the end of the
spit at a distance of less than 50 yards without it being sighted by
the lookouts. Later, in thc more open stretch of river off Hoedekenskerke
the 0,0,W, felt sufficient confidence in the Radar to clear the engines
by increasging to full speed of approximatcly 12 knots and maintaining
it for the next 4 miles! Speed was again reduced while pagsing
through the narrow channel north of Margaretapolder; here the charmel
runs between a wreck and a light-buoy about 200 yards apart and, on
this occasion, neither wreck or buoy werc seen by the 0.0,W, During
the lasgt few miles of the run, visibility stcadily improved and was
some 200 to 300 yards on entering Terneuzen harbour”,

The final confidence fclt in Radar is evidenced by the increase
to full gpeed during the run in nil visibility and by the following
extract from the Commanding Officer's own report : "Had Radar failed
at any point from the time of leaving Antwerp the only action compatible
with safe handling of the Ship would have been to anchor immediately.
There was no possibility of proceeding without Radar,"

By early February the standard of training reached was such
that the scheme was ready for operation, By this time, it had been
hoped that additional staff would have been availablce for the scheme,
"To operate the six L,.C.I.(L)'s a total of six Sub-Licutcnants and threc
Radar operators were supplied additional to complement., Therc was a
large amount of work to be done connecting charts, ete,, and it was
also felt that the entire scheme should be eco-ordinated by some
qualified Navigating Officer.  However, additional staff was not
forthcoming,

Fortunately the wer situation changed rapidly, and it was
decided at this stage to hold up the scheme, This wag done in mid
February, but not before a large amount of valuable and definite
information had been gained on Radar Navigation in confined waters.
The ability of suitably fitted craft to opcrate on Radar information
alone in conditions of nil visibility was adequately proven.



