TYPE 277T IN ACTION
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Typc 277T, the mobile shore version of Type 277,
consists of slightly modificd Typc 277 pancls and Type 242
pancls mounted in a trailer cabin rotatable by hand from
inside, On the roof is fitted a horizontal 15 ft. cheese
refleector for the Type 277, whilc the Type 242 dipolc array
is situated above the cheesc with a wire mesh reflector of
caqual curvaturcs

It must be stressed that the aerial gain of Type
277T is more than twice that of Type 277 and the radiation
pattern is very different, being narrower in the horizontal
planc, vith a 70° coverage in the vertical planc.  Morcover
Typc 277T stations arc usually situated about 400 ft. above
sca level. Results from Typc 277 aboard ship should not be
cxpcected to be similar to thosc from Type 2777T.

Type 2777 has both 'A' scan and P,P.I. display.

In the first half of last year when the Luftwaffe
vas ermploying low flying sneck raider tactics against the
South of Englond, o chain of Typc 277T stations vas installed
along the coost.

The first station of the chain was controlled and
menned by the Royal Navy and was in full operation less
than a month ofter completion of opcrational trials with
the prototypc ol this set.

Stations subsequently established and manned by
Royal Air Forcc and V.A.A.F. personncl werc controlled by
60 Group, R.A.F., to whom an A.3.B. officer and crew vere
lent for the purposc of carrying out installations.

Feeding aircraft plots to R, A7, filter rooms
and service vessel plots to the nearest Naval operational
room, thesc scts proved highly successful. They are
still opcrating with considerablc cffect.

OFERATIONAL PROCEDURE.

Tyve 277T has 3 'A' scan ranges, 30, 60, and 120
sea miles, The shortest range isseldom usecd. Yhen on
aircraft priority the 60 milc 'A' scan is generally uscd
as this ronge is sufficicnt for warning and interccption
PUrpOSCSe The ratce of gweep is adjusted to give adcquate
warning over the arc of swecp. “hen amsurface vessel
priority the 120 mile scan is uscd.

. Jtations operating under the dual role now use
the 60 milc scan most of the time with onc sweep on the 120
milc scan at intervals.

The P.P.I. display is primarily uscd on R.AWF,
stations and is gradually gaining favour for Naval purposcs.
With the moaximum range of 50 land milcg, the P.P.I. is
gridded and thc P,P,I. opcrator passcs the grid refcerence
of torgets dircet via a head and breast set to the filter rooms
The displey is cspoeclally valuable when air=to-air and
air=-to=surfacc—~craft intcrccptions arc in progresse



The Type 277T manned and controlled by the Royal
Navy has becen especially successful in controlling air-to-
surface and surface-=to-surface interceptionse.

FPERFORMANCE,

Typc 277T has been used both for straight plotting -
on our own convoys and indepcndently routed vessels and on
thosc of the encmy along the French coast -~ and to provide
information nccessary to carry out controlled intcrccptions
of cnemy vesscls by our destroycrs and light coastal forccs.

Following are a few extracts from operational
reports from some of the stations in the South and Southwest
of Englands-

In November 1943 Station 'A' (height above sea level
400 ft.) picked up a hostile destroyer and plotted it until it
was attacked by two of our il.T.B.'s which has been picked
up somc timc previouslye

In early September, 1943 Station !'B! (height
486 ft.) picked up o small sailing vessels An M.L. wassent
out to interccpt and plots were passcd on both craf't cvery
five minutcs. An interception was cffected and both
vesscls were plotted until they faded into wave-clutter.

In October, 1943, Station 'C! (height 410 ft.)
picked up a battleship and 4 destroyers (signal noise ratio
7 - 6 ) and passcd to N.O.R. as 2+ vessels. Later, when the
signal=to~noisc rotic increcascd, the 5 vesscls werce secn
scporately.

At one time in June, 1943, Station 'W' plotted 2
chasseurs, a group of landing craft, an M.,L. patrol, an
east=-bound convoy, a destroyer and 3 seporcte sets of mine
SWEeEDer s, Onc night last November this station handled
14 tracks of which 5 werc those of convoys, six werce L.
patrols, 2 werc landing craf't and one a large merchant
vesscle

Perhaps the most interesting example of aircraft
plotting is provided by the Naval station. Early last year
this station picked up a group of low flying enemy aircraft
a. few scconds aftcr they had crosscd the French coast. No
other sct was capable of detecting thesc plaones which came
in at zero feete As the result of the warning given, 400
children in a school in a tovm of South East England were
ablc to get to shelter. Four minutes later thc school
building suffered dircct hits. Within an hour aftcr the
detection, R.A,F. Filtcr Room congratulated the 277T crcw,
informing the Officer in Chorge that it was solcly duc to
their warning that the 400 children were savede

RADAR TYPE 277S.

This set is intended to replace Type 277T where a
permanent shore station is necdeds

It is housed in a concrete building of ample
dimensions, supporting on the roof a heavy aerial system
designed to opcrate in galcs up to 120 miles per houre
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The aerial consists of a 15 ft. "cheese" mounted
above the Type 242 dipole array and its wire mesh reflector.
Pover turning is used, either for sector sweeping or
continuous rotation, though for continuous rotation the
Type 242 acrial must be disconnccted. Hand operation is
provided for cmorgency usGs

The panels are similar to those used in Type
2777, giving P,P.I. and "A" scan display.

RADAR CONTROL OF SQUID

The preliminary trials of R.T.U.54, which is the
special R.T.U. used in Radar Control of Squid, have been
carried out and havc proved most successful. It is also
intended to use this R.T.U. for ranging when Shark Pro-
Jectiles arc uscd, as short ranges of the same accuracy
arc required in this case. Trials with Shark projectiles
were also combined with the ones mentioned above and vere
equally successful. Every effort is being made to get
this attachment to sca as soon as possible. It is hoped
to commence fitting in October,

RADAR IN SUBMARINES

The promise made in the last issue to deal with
future developments of Radar in Submarincs cannot at the
moment be implemented for security reasons, The develop-
ments cnvisaged at the moment arc very much more far-
reaching than was expected, and it would be inadvisabile
to include a. summory of them in a confidential publication,
but the improvement of Type 267W to enable Submarines
to carry out attacks with the minimum possible risk of
detection by the enemy is receciving the grecatest attention.

A certain amount of difficulty is being experienced
in providing components which will stand up to the extremely
rigorous conditions of scrvicc in a Submorine in the tropics.
A few cases of failure with type 291W have alrcady becn
reported, but hardly sufficicnt yct to cnablc a decision
to be rcached as to whether thesc are isolated cases or
whether they are likely to become general. 1€ is realised
what a nuisance cxtra papcr work is, but it would bc
very much in the intercst of the Submarine Service if
any breakdowns thought to be from this cause could be
stressed in thc Routine Reports, and if considered
nceessary, an advance report made by signal.
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W/T AERIAL ARRANGEMENTS IN THE FLEET

It will be of interest to the Fleet to know
something about the way in which the problem of aerial
siting in H.M, Ships is tackled and it is proposed to
devote a few paragraphs to what is one of the most
complex problems for both scientist and constructor,

A casual glance at any aerial arrangement in
one of H.M, Ships is bound to set the observer thinking,
He will either dismiss it from his mind thinking that it
is an act of God and that the aerials just get fitted
there according to their size, weight, and degree of
suitability, or he will give a thought and perhaps
sympathy, to the various departments who have had to
struggle to produce such an arrangement in one of H.M.
Ships.

It is true to say that the aerial arrangcment
of a2ll classes of H.M, Ships now receives the very closest
scrutiny by technical departments, from the inception of
the Staff Requirements until the ship is ready for action.
In A.S.E. much thought has rccently been given to this
problem and a special Aerial Panel has been formed with
a view to studying the aerial rig of all classes of ships
so that instant advice on technical matters is always
availkblc to Application Officers and to the naval
constructors in search of information with regard to
masts, yards and fittings.

The aerial problem begins, in the case of the
larger class of ship, with the Staff Requirements where
a paragraph is included in the communication scction
stating the desired separation between masts, In the
larger ships it is now possible to receive on a number of
lines whilst the ship is actually transmitting, by having
o pre-determined distance between the two masts,

The present tendency of the constructors is to
place the masts as close together as possible to meet the
very increasing need for high angle armament, with
particular reference to clear arcs of fire aft,

As soon as the first outline drawings of a
ship are available, an outline silhouette of thc ship is
forwerded by D.N.C., to A.S.E. On arrival in A.S.E, the
silhouette is studied by the Aerial Technical Panel to
sce to what degree the communication and Radar Staff
Reguirements are likely to be met in D.N.C's proposed
ship,

To decide on the mast and aerial arrangements
in a ship completing in two or three year's time is not
casy, for the performance of the sets in the ship will
certainly not have been determined except possibly in the
laboratory,

As a result of the Aerial Panel's first
investigation of the ship's plans, a visit to D.N.C,
will probably be made and certain recommendations as
to the heights and disposition of masts will be discussed,
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It may be desired to get the masts reduced, heightened,
brought closer together or further apart, D.N.C, will
also be furnished with a list of the equipment that it
is proposed to fit, the weight involved and the degree
of all round view required for cach set, He will also
be told of the limiting factors to be considered when
siting the various equipments, i,c, length of aerial
feeder, ete,

As the requirements of other departments
with regard to the ship's design frequently conflict
with the communication and Radar regquirements, meetings
arc arranged betwcen the various "users" to settlc what
in the end will be the best compromise between all
departments concerned, During these meetings, the A.S.E.
tecchnical opinion will be given on the performance of
the radio sets under varying conditions of height and
sitc. The resulting arrangement is the best compramisc
which can be arrived at betwecn the conflicting departments.

Before A.S.&. is ready to advise on all the
points required in an aerial problem, it is nececssary to
carry out field and sea trials to determine the
limitations of the sets in varying conditions in H,M.
Ships, Such data is always available to the Aerial
Tcchnical Panel and is referred to whenever one of H,M,
Ships is refitted with new equipment, the performance of
which is known, and is called for when the performance
of new equipment is not known.

There are many factors influencing the aerial
problem which can be enumerated below and which are taken
into consideration when viewing the aerial arrangement
as a whols,

(a) Separated transmission and reccption for
communication.

(b) Range and all round performance of Radar
sets,

(¢) Blanking of Radar sets due to ship's structure
and to other Radar sets,

(d) Effective height of transmitting and receiving
aerials for communication purposes, both H/F
and V,H/F,

(e) Clear site required to give allwround performance
with V,H/F cammunication aerials,

(f) Vulnerability of Masts,
(g) Provision of emergency and battle aerials,

(h) Ensuring minimum interference between Sets
of various types, powers and frequencies,

(1) PFinding sites suitable for D/F on W/F, H/F,

V.H/F and U,H/F.



It will be apparent that for an all rcund
view thc ideal position is at the top of the mast and
thus there are many claimants to this coveted position.
The question of top weight has also to be considercd
as wcll as that of opcrational requirements and technical
ef'ficiency,

It is now possible in some cascs to mount one
cr more light arrays above what was formerly the mast
head set (e.g. in Flcet Carriers the 'J' match anrial
and Type 243 aerial above Type 281L acrial), H/PF and
V.H/F D/F arrays are strong claimants to the top of the
mast as they must be free from screening and reflection
from rigging and superstructure,

Whip aerials have been designed to withstand
a wind strength of 130 miles an hour or 1" icing,

It is intended to include in the next issue a

short description of the various types of aerials and
their uses,

RADAR REFLECTOR BALLOONS

As a convenient means of lining up, testing
and exercising radar, a reflector balloon has been
developed.,

This balloon-borne reflector consists of a
"nightshirt" of celanese fabric interwoven with fine
wire ond shaped to fit a 3'6" mctecorological balloon,

For use with GA and GC radars the reflector
is used as a free balloon having rates of ascent up
to 500 feet per minute.

With WS sets the balloon is tethercd by a
fine cord to a light float, heights up to 200 feet being
obtainable, The float follows the balloon's movements
by skimming the water's surface, while at the same time
it is of sufficicnt weight to prevent it from toaking off,

It 1s hoped that the balloon and reflector
"nightshirt" will be available for issue as part of the
test equipment of radars Types 275 and 262, For WS sets
the kit when available will consist of balloon, "nightshirt"
and float,

The gear will provide a convenient means of
performance measurement in areas where no other echoes exist,
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POWER SUPPLIES POLICY

In gonoral it is Admiralty policy to fit ,i.C.
outfits with duplicate machincs for the main ship scts
for the following reasons :-

fie Reliability,

It is important to fit duplicate machincs where scts arc

run for long periods (c.g. 271 scts) and also where a number
of sets arc run from a single outfit (c.go. 282/4/5) becausc:-
(2) it affords an opportunity of riving machines nccessoary
maintenance

(b) the brecakdown of one machine does not put the sct(s) out
of action,

B. Vulnerability.,

It is desirable that the 4i.C, machince should be sited
adjocent to the sct 1t scrves so thot both sct and power
supply arc equally vulnerablc, This 1s not generally
practicoble and the policy is thercfore to fit duplicate
machines separated as far as possible, cither one forward
and one aft, or onc port and onc starboard, with a water-
tight bulkhead between them, - The cable runsiart also
kcpt separate as far as possible, - Thus if one-mochine is
put out of action it 1s still possible to run the sct from
‘the other. The power inputs to the machincs arc also
duplic .ted in case of breakdown of part of the supply.
Thus wherc ships are fitted with ring-mains, supplics orc
token from opposite sides of the ring-main.,

In somc ships, though it is otherwise desirable,
duplicate machines are not fitted because of space
limitation (o.g. 291 in coastal craft and 277 in small
ships).

In certain cascs duplicate machincs Werc specificd
but singlc machiues were fitted becausc, at the time of
fitting, supplics were limited (c.g. some 271's only rcccived
single machines with their DUK outfits). Additional machincs
will be supplied retrospcctively as they become avoailable,

In cascs where onc sct 1s run in conjunction rith
snother, (c.g. Type 242) it is arranged that, wherc possible,
they shall use the same power supplics so that they "sink or
swim" togcther,

The singlc 230 v, 3 phasc motor-alternatdr in small
ships fitted with Typc 277 cannot be run continuously with-
out grave risk of breakdown, This raiscs difficulty rith
rcegord to the waveguide dryer equigment,

Tne waveguide drycr must thereforc be run with
discretion. In dry fine weathcer it nced only be switched
on, say, 2 hours before the sct is to be used and it should
be run continuously only when there is exceptional humidity,
I6 should be run for 4 hours beforc the sct is uscd af'ter a
stoy in harbour, '

If the set is run with a damp waveguide, performance
will be rcduced until the waveguide drics cut,



TYPE 28!

Type 281 was Tirst fitted in 1941 and was intendced
criginally 4o replace Type 279. It was soon found, hoicver,
that it was valuable t2 have V. sets on two diffcerent fre-
quencies, particularly in vicw of the type of cover provided
by cach and the greater safcty factor from a Jamming point of
vicw, and Typc 279 remained in o proportion of ships, Tyoe
281 was developed at a time when there was. a lack of gumery scts
and the R.B.L,11 was provided tc help to fill the gap.

TYPE 281B

The sct had not been in use very long before the
advantages of® providing o common transmitting and recciving
acrial werc rcaliscd and dcevclopment work was storted. This
work was accelerated by the expericnce of INDOMIT/BLE and
VICTCRIOUS in dealing with thc masscd air attacks during the
Malta Convoy Battle of Jwgust 1942, which revealsd the nced
for two i sets in a Flecet Carricr. .Ls a result, the firss
281B's were fittcd at the end of that ycar in UNICORN ond
INDOMIT..BLE. Both installations werc successful and other
ship fittings followed. It was decided that ultimately Type
281 would be replaced by Type 281B in most ships. In battle-
ships and cruiscrs onother great advantage of o camnon trons-
mitting and receivinz acrial for the Wa sct was that it
rclecascd the other masthead for a WC sct, whosc primary
function was tarpget indication,

PLAN DISPLLY

When INDOMITL.BLE rcccived her Type 281B she waos
gilven alse a prototype modcl of the skiatron, The fitting of
plan displays had up till then been rcceived with some mis-
giving owing to the wide horizontal beam width of the sct.
To overcanc this difficulty methods of providing o narrow bcam
(Bcam Sharpening) without incrcasing the size of the acrinl were
tricd, but were finally abandoned, Expericncc with the
skiatron, howevcr, showed that, despite thc beam swridth, plan
disploys were a success, In the meantime development work on
a stonlard 9-inch P, P, I, for various sets (including Typc 281)
had becen camenced and production was begun in the swaer of
1943, The first Typc 281 to be fitted was that in ILLUSTRIOUS.
Skiatrons were a more complicated problem for the production
point of view and it wes the cnd of the year before the first
standard models werc fitted, it the prescent time a Type 281
without a P,P,I. is rather an excception while skilotrons crc
becoming quite ccmmon,

The introduction of plan displays underlined two
featurcs :-~

(2) The comporative usclessness of the R.B.L.%1.
Unf ortunatcly, however desirablc it mey scem, a
canplete removal involves a major modification
to the set and it has not, as yct, been posscible
to undertake this in . S.E, Privatc cnterprisc
has, however carricd out this modificotion in
certain ships, ond poarticulars of satisfactory
ways of doing so are being asccertained,

(b) The need for continuous rotation,
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TYPE 281BM

The provision of continuous rotation has involved a
considerable amount of research work and many diff'iculties have
been encountered, Early experiments showed that a slip ring
assembly would be best and this was adopted. Development work
had to take second place to many other more urgent projects and it
is only in the past few months that progress has been rapid, It
is now expected that fitting will commence in the Autumn of this
year, The set will then change its type number to 281HM and
various other changes will be incorporated at the same time,
These are :-~

(a) A new top mast and pedestal (Type No,19AD) carrying
the slip ring assembly and a polythene fceder fraom
the slip rings to the aerial,

(b) A new control unit (20L) which will incorporate a
9=inch P,P.I. in place of the present bearing circle.

(c) A re-matched aerial system; it is realised thet the
present aerial has a bad mis-match,

(@) Slip rings for Type 243, the test aerial and a V,H,F.
aerial.,

L43 AND ThLhL,

tlan display requirements for constant or continuous
rotation have brought other problems, comnected mainly with
interrogation and height-finding,

(a) Interrogation - L43. In order to get consistent
I.P.F, responses 1t is normally necessary to stop the
aerials on the bearing of the echo, The use of Panel
L43 will overcome this difficulty since it uses a
long persistence cathode ray tube on which the A scan
flashes up ecach time the aerials pass through a selected
bearing, The I.F.F, respons¢ from a hand rotated aerial
which can be set on the same bearing then appears on
a second trace and the response can be associated with
its echo,

(b) Height-Finding ~ Lik. A similar system will be ubed
for height-finding on the Lil. This will allow the
amplitude of the echo to be measured more or less at
leisure and will permit detailed examinatica of echoes,
L43 is expected in the Autumn of 194k and Lb) (which
is almost identical) shortly afterwards,

PERFORMANCE METER,

The recent issued editlion of the Handbook contoins an
Appendix on the Performance Meter, Unfortunately Jjust as this
went to press, the proposed test aerial proved to be unsuitable
since it received most of its 'pick-up' from the flexible feeders
instead of from the Type 281 aerial, A new aerial had to be
designed; this is now going into production and it is hoped to
camence fitting within the next month or so.

Trials with this performance meter have led to an
investigation of various problems in connection with noise,
Results of these are still rather inconclusive, however,



PRE-AMPLIFIER M81

The 181 (a modification of the M58 used in Typec 286)
has now been fitted in about o dozen ships and by the time this
Bulletin appears, practically all Type 281B ships will be
rcceiving their supplies, The resulting increasc in perf ormance
is dependent scomewhat on the quality of the P23 recciver to
which it is fitted. i similar pre-amplifier for the P13
receiver of Type 281 cannot be provided so simply, owing to the
different type of input, and it is unlikely that one will be
deve loped.

The increase in range resulting from the M81 has
made it necessary to increase the length of thc scan beyond the
present 100 mile limit, A modification to achieve this will
shortly be produced, ’

GENERAL PERFORMANCE,

¢ Recent complaints that the sct was not detecting
high-flying aircraft have becn made the subject of a spezial
investigation, Trials with alrcraft at 30,000 £t, have failed
to show any abnormality, the results being quite consistent at
all heights tried. This 1s in agreement with thc results of
previous investigations.

R.I.1.C.

There has existcd for some time a regquirement for a
form of library in the main Royal Naval Radar School, which shall
contain all the latest available information or technical matters
for the use of Rador officers generally. In addition, there
has been a long felt necd f or a compendium of collated Radar
information - theorectical, tcechnical and operational, espccially
the latter - for the same users,

Captain, Radar Training has thercforc inauguratced the
R.I.I,C, - The Radar Instructional Information Centre -~ where
up-to-date information properly indexed and filed, is available
on all Radar subjects to officcrs who return to the scat of
learning, This 1s housed at present in Signal Section,
R.N. Barracks, Portsmouth, but will bc transfcrred to the
Radar School in H.M.S. COLLINGWOOD at some future date,

In order to maintain efficiently an organisation of
this type, C.R.T. neceds information from you at sea. A great
deal is already gleaned from action and other recports but we
need more and more of thosc problems met with and solved at
Sca, which others will be faced with in their time. We do
not set up in any way as rivals to the idmiralty Signal
Establishment but we do want intelligence on all radar matters
for use in the Instructional Sphere,

Give us your assistance in keeping Radar well and
truly on the map. Scend querics, quips, hints and tips to the
Captain Radar Training at H.M.S, COLLINGWOOD as well as %0
others, and share your hard won knowledge with the youngsters
of the branch as well as the more mature members in scarch of
refreshment.

(Baitor's Note: The above has been contributed by the stoff of
Captain Roder Training)
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STOP PRESS

R{DiR TYPES 2719 4ND 291,
OPERLTION FOR LONG PERIODS.

Reports from sea indicate that Radar Types 271P/Q and
291/U/W are being switohed off for cooling purposes &t reguloxr
intervals,

These sets can run for indefinite periods, but should,
of coursc, bc rcsted when not requircd.

There is no need to obey the old procautions taken with

Rador Typcs 286P/PQ which required the radar to be switched
off for ten minutes in every holf-=hour,

P/NEL ReBs Le11e IN TYPE 281/B.

Projected modifications to Typc 2841/B will probably involve
the use of all circuits connccted with the bearing tube of Pancl
L11e In the meantime, thercforc, no ship should continue with
plans for rcmoving all, or part, of this pencl from thc scte
Buturc policy in this motter will be promulgoted shortly.

RiDiR TYPES 282/3/L/5.

Moin fusing of amplificr 1553 should be of 1 ocmp, fuse wirce
(Patte 2027)s  The use of heovier fusc wire eliminetes the
protection to Patt. 3722 tronsformer which moy therefore breck
dovn,e

B.Re 222,

In the past yeor, B.R.222, Notes on V/T Sets, hos beon
rcevised and o considerc.ble number of ncw scetions and sub=
scctions added, The distribution hts olso been reviscd and
sovers all vessels from Battleships to Corvettes, o rcprint cof
1000 copies hos reeently been made, ond copics sheuld be deiended
from SeNeS3s0e, Rella Store Depot, Pork Royal, LONDON NeWe7e

CREST FOR ieSslis

Suggestions arc invited for o crest for the adimiralty
Signal Dstoblishment,

'D! DY BROKE .S WE WERE .BOUT 90 GO TO PRESS =~ LET US
HLVE THE STORY OF YOUR R.DTO EXPERILICHES - YOUR SUGGESTIONS
4ND YOUR COMFL,INTS FOR INCLUSICN IN YOQUR BULLETIN.



