Fag SUPPRESSION OF
INTERFERENCE TO WJT

PULSE LIMITER FOR RECLIVER B28,

With a view to simplifying the present methods of suopressing
interference to W/T receivers caused by radar transmitters, and at
the same time to overcome one of the major limitations of present
RIS equipment - that it only operates on interference with which it
is synchronised - work has been going on in 4,3,E., for some time with
various schemes,

Out of these investigations has come a simple Diode limiter for
Recelver B28, consisting of a small metal brocket on which is mounted
o valve holder (containing a valve of coursel), one resistance, and
a switche This unit is fitted inside the receiver being bolted to
the mounting of the heater link in the B28; the holes exist in the
majority of models, There ore five wires to comnect up and the unit's
effect on interfersnce savours of black maglc,

The unit is most effective on P,R.F.,'s in the order of 50 per
second but is s5till effective up to over 500 per second, and, apart
from radar intcrfersnce, the effect on normal static and electric
motor irderference is excellent, Wren radio mechonics are fitting
these unites in less thon 20 minutes after the first one or two,

The unit 1s inserted in the B28 between the second detector and
the first stage of I,F., amplification and to put it briefly it limits
the amplitude of the pulse interference %o approximately that of the
wanted signal and as the former is of so much shorter duration than the
latter it is then barely noticeabls, To get the best result keep the
H/F gain at its maximum and the L/F gain as low as possible to obtain the:
required volume, Pass band should be set at 6000,

Bulk production of this item will be available by the time this
article is published and an A,F,Q. will have formolly introduced it
and also cxploined in detail how to fit, It 1s confidently expected
to become o best seller in all ships as it is effective on all types
of pulse, static ond electric motor interference, It is being
introduced as stondard into new production B28's as soon as this can
be worked into Jarconi's production lines,

It will probcbly be found in most ships so fitted, that RIS(1)
and RIS(3) are no longer required on B28's as this unit is equally
eff'ective besides being infinitely more simple, TWhere tnis is so,
please return your RIS units as requested in the A, 7, 0.

Steps are being teken to apply a similar unit to other receivers,
notably the P38, Further applications will be published in a later
issue,
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AERIAL SYSTEM

Ficld trials arc anow toking place of an acrial cauipment
couprising en H/F D/F acrial on top of a lattice mast with a V,I[/® D/F
acrial (for outfit FV)4) supcrinposcd.

I the principlc proves successful, it will be adopted for Escort
Carricrs and possibly in other instances, provided the weight is kept
rcasonably low,

4is at present designed, the V.H/F D/F will probebly be of normal
poerformence but sensefinding on H/F may present considerable difficulty,
although the bearings may be up to standard.

It is expected that some of thesc zerial systems will, if
successful, be put into scrvice in 1945,

SOUND RECORDING EQUIPMENT

Regquirements arc ncw arising for a sultablc type of sound
recording cquipment for fitting in H.M, Ships for Y purposcs, the object
being to rccord principally cnemy transmissions of various dcseripticns
for later analysis cithcr on board or at the basc,

Although therc is a large varicty of rccording apparatus on the
commercial market and although somc have cxtremely accurate characteristics,
it has been found that there is only onc cquipment at prescent in production
wiich is at all suitable for geroreal usc in HLI, Ships,

Briefly, recording cquipments fall into 3 categoriecs :-

(a) Disc recording (such as the ordinary gramophone type),
(b) Film recording.

(e) Recording on wirc.

Disc reccording, although suitablc {or spccial Shore Stations,
etc, would not be suitable for usc in ships due to the usc of a rccording
needlc, which mey comc unstuck lirough vibration or shock, end thc rccords
would be liskle to buckle in hot or humid climates.,

Film rccording cquipment, although cocscntial for highly accuratce
analysis work, is normally too complex and bulky for usc in ships, al-
though 4.S8.BE. is now designing an outfit which can be fitted tomporarily
in ships for spceial operations, It reguirecs cxpericnce and skill in
operation,

The magnetic wirc recording system which has been adopted is an
Anmerican development and has the advantage of small size, simplc opcration,
capability of withstanding severc tropical conditions, and casc of hand-
ling and despatch of the actual rcecords, which arc on smoll druns,

The principle of the wire recorder 1s thet the wirce in guestion,
vhich is very small gauge cylindrincal wirc of' about the sizc uscd on I/F
coils 1is wound by a motor from onc drum to cnother - on the way possing
through a magnctising hcad which is subjecet to impulscs citl
nicrophonc or from a radio rcceiver,

-

cher from a

The impulses causc the molccules in the wire to be alfccted in
such a manner that when replayced on lhe iustrument, the sounds recorded
are reproduced through a loudspeaker incorporatced in the instrument.,

The instrument cen be run at 2 speeds, giving cither 33 minutces
or 66 minutes continuous running.



By manipulation of appropriate switches, the whole or part of a
rcecord can be crased from the wire and it can be uscd as many tines as
ney be found convenicnt,

On the other hand, & rccord which it is desircd to analysc or to
scnd back to the basc cen cither be cut off and rcemoved from the drum or
if' the whole drum is rcquirced for cnelysis it can be returncd,

Spare drums will be allowed for cach ship concerned,

It is forcscen that such an cquipment may also be of usc for
recording battle cvents, rccording rnorsc transrissions of somewhot high
spced for replaying ot the lower of the 2 rccording specds for casier
rcading, R/T rccording to check doubtful transmissions, cte, cte. cte,

However, the outfit will be intended in the first instance
prinorily for ¥ uscs and other uscs of the cquipment and provisicn for
them have not yet been decided,

The cquipnment is about the size of a portable typewritcr.,

BANTAM DJ/F AND COMMUNICATIONS
RECEIVERS

It hes often been said in the past that the requircment of a
naval communication rceciver is continuous frequency cover from "D,C, to
light on onc knob", licdern conditions have introduccd a further
requirement, namely, that all W/T cquipment shall be as small and as
light as possible,

In the casc of Naval Scarch and Ccmmunicaticn Reccivers, a wide
frequency cover must also be obtained, whilst at the saac time the
highest possible performance must be maintained, The rceciver rnust re-
nain simple to cperate and be casy to keep in good working order and yet
e robust cnough to stand rough treatment. The developments of the last
few years have introduced so many radio devices for usc in ILII, ships that
cconaoy in space is a morc csscntial consideration than it uscd to be,
This applies particularly to small ships and to subnarincs, A range of
rcecivers is thercfore being developed which will be as small as possible
but in which the performence lcvel has not been lowerced - but rather has
becen raised.

In this new range of reccivers, a reduction in size has been
achicved by careful attention to design but not by the usc of miniature
cormonents, The first of the range will be the FLM.C., a D/F recciver
to replace FLUIL A, in subnarines, The size of I,il,C, has been reduccd to
abcut half that of T.M,A. and the weight to less than half, It is hoped
to cffect a sinilar reduction in the physical dimensions of replaccnent
reccivers for FLILB,, B28, B29 and possibly B21,

The new scrics replacing B28, B29, F.ILA., F.M.B.,, arc all
superheterodyne receivers which will incorporatc new featurcs such as
crystal calibrators, facility Tor crystal control of the B28
rcplaccnent ,and perticular ettention has boeen paid to the cosc with
vihich the scts can be scrviced,  They arc intended to work from cxisting
pover supplics and the same acrial systoms as the cxisting rcceivers,
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1YrFeE 990 IN AIRCKAPRT Page 75
CARRIERS

Type 93 has been developed as a modulated C,W7, blind approach
transmitter for use in conjunction with the YE homing beacon system, and
he ZB/ARA or ZBX receivers in aircraft, Aircraft under bad weather
conditions, especially single seaters, up to the present time have been
able to use either the YE beacon or the fighter direction crganisation
to home to the immediate vicinity of the Carrier, but unless cquipped with
radar, have been left to their own resources to get on to the deck,
Type 93 now fills this gap, enebling the aircraft to position itsclf fox
final control by the deck landing control officer,

In azimuth the conventional "det and dash” blind approach signals
arc given, There are no glide path facilitices, the eircraft wmaking a low
epproach to the round down with the aid of the radio altimeter, It is
elso impossible to provide marker beacons at sca for range indiocation,
although a very uvscful fade from the vertical polar diagram ig evident in
the last few hundred yards, This fade after practicc is a useful last
minute indicator,

During sea triels the coding was very cleoar and distinct, and both
maximum and minimum range results very good, Ne difficulty in picking up
the transmitter is encountcrcd in the aircroft, The same carrier frequency
as that of YE is used, and only & slight altcration in modulation frequency
has to be made when shif'ting from YE to 93,

AVC has to be used in the ZB/ARA or ZBX and the receivers will be
modified very shortly, It is worth noting in this connection that it is
also most helpful for close range working with YE,

The 93 system is alsc going to be used at Naval Air Stations with
the addition of marker beacons, The marker beacons, which give range
indication, are on a much higher frcequency than the main beam and also
need a special horizontal dipole for rceccption., 'With these additions we
then have the same system ashore and aflcat,

Although ro date cen be given for general fitting, we hopc very
soon to make Naval airmen even more independent of weather conditions,

D/F OUTFIT FV5

This is a V.H/F D/F ocutfit which nhas been developed in parallel
with D/F outfit ¥V4, primarily for homing of fighters on V,H/F, TWhereas
D/F outfit I'V4 utilises the normal recciver and goniometer method, D/F
outfit FVH employs visual presentation on a cathode rey tube, with
automatic sensefinding, In order to achieve this simple result, it is
necessary to go to considerable complexity in circuits and a rathcr more
coplicated aerial gystem than is employed with D/F outfit TV,

An outline diagram of the receiving egquipment. is given on pagc 7he

Endeavour has been made to render the operation of the cquipment
as simple as possible for the operator and normelly having tuncd the
reeeiver to the frequency in use for homing, it merely rcmains to watch
the tube and pass in the bearing to the ADR, As an cxperiment, the
first outfit (which is being fitted in H,},S, COLOSSUS) will have a
remote indicator unit in the ADR which will rcpeat the information
shown on the sereen in the V,H/F D/F office, and if this is found useful
it will be standsrised,

Spares will bc supplied in a gencrous proportion, including
complete spare aerial units, The latter arc exposed when fitted and
may receive damage, particularly as they will be on a hinged mast and
will have to stand up to a good deal of weathor,




e 76, RADIO  EQUIPMENT IN
COASTAL CRAFT

The histcry of Radio equipment in Coastal Craft during the vwe.
has followed s similar course to that in major war vessels; as cach
2l operetional requirement has arisen, more and more equipment has
seen installed, :

V-3
2 I
3
I

When wer broke out, Coastal Craft were {itted with one W/T set,
the T2 with one rccelver 394, and no radar, Illedium freguencics only
were covered so thot communication was restricted te the port wave band,
The velegrephist was in o fortunate situation; he had only onc sot te
operate and look after, and by Cocstal Creft standards, plenty of living
rooiny owing to the comparatively light armoment of the creft and the
abscnce of explosive projectiles, he had o good acrial rig; he suffered
from no interfercnce from Rader end it was only after some wonths in
scrvice, when oonding end ccrthing hed deterioratcd, that he cxperienced
elcetrical intericrence, That within o cemparatively sncrt time he
lmew as much about flags and llusalng and V/S procedurc as on averoge
signalman wes ineviteble, 4s no officcrs stcward was dorne, it was & lso
inevitable that hce came to kncw the inside of the wardroom ggllg“ as
well as his ovm W/T office.

The next step was the introduction of an H/F attachuent te the Tﬂﬁz\
This meant that coastal craft, which were now being called upen to
undertake occan passages - in Vesgt Africa a passage of 400 miles vyas
normal and 800 miles as escort to a convoy by no means rarc = were able
to communicate with their bases on the lower ship-shorc freguencics,

Meanwhile in December 1940 cxperiments were belng carricd out with
Type 286 1Y (later Type 286 MU) in I,T.B. 28, and in the spring of the
LolToulnc year gencrol fitting started, LﬂlS dar sct was fitted in
T/7 office and the ubiquitous /T opcerator had ancther job o purform,

ra
N
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The next step Torward was the rotatable acrial - Acrial ocutfit ATS
(Trpe 286 PU) and the fitting of Type 252 for indentification purposcs,

ver CRJOO was developed on the lincs of the B28 ith the

The recc
_c‘ ities of a bullt in L/S and a crystal chock oscillator,

re
adcdivional Tz
It was not the original invention thot the cquipment was to be
rocl: mounted, but in course ol development it was dccided thet in order
o cove gpace and simpliiy installation, a light tubular rock should be

Following Type 286 PU came Type 291U and o troansmitter rccelver
Tvpe TCS for interboat communication, fitiing of thesc commenced in the
l_ vor helf of 1942, About the semce time the speclaliscd Rador opcrator
cen to maeke his appearance cmongst Coastol Craft personnel,

By early 1943 %the. large increase in the amount of gesr o He Titted
nad brought in its train an incrcasing number of problens, O%DOCiCllV as
ohe derk ITII I,F,IP, programme has just startced which nceessitoted Titting
Trpes 242 and 253,

First of all the W/T officc was obviously too small tc cocorodate
all this gear plus two opcrators, and sccondly, the proolem of redar
interference to W/T reception, coupled with clectrical intcrfcronce from
the increasing amount of clectrical apparatus. being fitted, degan to
asgume serious proportions,

The offoct of this intcrforence was to prevent in many coscs the
simultanccus opcration of Redar and M/T.

At first thesc two problems were tackled scperctcly; to overcomc
spacc considerations & scheme was cvolved to put the Redar opercver in
the plot. with a roote cathode rav tubce togcther with ranote centrols
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and the ATS training gear; while to overcome interfercnce the eortvhs of
transmitting and radar equipment were separated from rceceiving equipment
and snllt bonding wes introduced,

The logical outcomc of these two problems was the introduction of
scparate /T and Radar Offices, togcther with incrcascd meesurcs to
climinatce rutual interfercnce, with the object of allowing simultancous
and cfficicnt operation of 2ll radar and /T cquipricnt,

The following is a summary of the steps which hove beun and orc
being taken to implement this policy:-

(i) Siting of radar end W/T cquipment in scparatc scrccned offices,
the object beilng to provide coch office with o complete clectri-
cal screen; the screcn of cach office to be kopu clectrically
separate from the other and cach screen to be carthed Lo ite own

earthplete situated on the outside of the hully the cnrths of
coch office to be kept scparate from the ships corthe, The object
ig attained by lining each office with mctal or metal megh;
providing a metal trunk or fecder for VW/T Ytraonsmittcrs and
ccivergy breaking the lead sheathing of o11 cobles ontcring the
office; providing filtoers for all conductors cntering

(11) Development of cquipnment to prevent high freouency interference

from roder rcaching the commmumication rceccivers, R,I.5.5 was
developed for this purposc; dits function being to act as an
acrial rojector to prevent cntry of the reder corricr frequency
via the cerials cnd to shut dovn the rocciver during rodar pulscs,

iii) Re=arrangement of acrials so that the main /T acrial is lead
forwoerd Irom the mast and the intereraft R/T sct acricl is lead
aft, This re-arrangencnt, vhich is refcerred to in a loter para-
groph, hrs the cffeet of separating the two acrianls as mmch as
possible and keeping the mein aerinl, uscd principally for Wt
and thercfore norce susceptible to olectrlcal interforence, clear

of' the vicinity of the nain cngines,

(iv) Development of cquipment which will preovent the rodiction of
spurious freguencics from Type 291, This development is still
in the caperimentoal stage but results so for arc promdsing.

Meanvhile in the summer of 1943 developnient of o succcessor to

tronard ttor Type T2 and receiver 394 wos put in hand by the llorconi W/

Company, Dotails of this cquipnent, which was named Type 607 and recciver
CR300, have been published by 4,F,0s It was decided that the desigl
tronssitter should follow as Ter as procticible the lines of *hc
mittor so thret the drowbocks of the introduction of o sct of entiy
design, opercted as this cot normelly is by inexpericnccd ccluﬂrq
could be oveided, The froguency range to be covercd wes cpproximrtely tho
some, The ship-shorc renge of freguencics up to 8290 kes, vics clco o o

coverced, Crystal or 1,0, control was to be provided,

. - . el Na
While the problems of spece and interfercnce were being teckled,

fresh comitments centinued to arisc ond frosh redor ond corvnmicotlon
staff rcguirements were being formuleted, An exarmplce of the forver wes
the fitting of & number of 'BY i.L's with Rader Typc 970 for combinced

oncerations,

It has long been obvious that the cdvantages of P,P,I. displey,
and greater definition achieved by X band couipment would be of irmcnse
valuc in Coastal Croft, Type 268U has been Geveloped for this purposc
and fivting will shortly cormence, (&n article on Type 268 will oppear
in 4he next issuc of this Bulletin).

As a roesult of the fitting of roader the incroase in srmemcnt cnd
use of oxplosive projectiles, together with the incrensc in the muiber
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of communication sets fitted, the W/T aorial efficicncy suffercd and the
problem became nore and more irwvolved,

ilith a view to effecting an improvement in acrial efficicncy,
approval has been sought to fit o light mctal mast on the forcrnost gun, or
vihere this is not possible, immediately abaft the gun, The main sct
ccrial is lcad from the main mast forward to the mast on the gun, the
inter-boat R/T set acrial is lead from the nmain nast aft to the depression
rail of the mid-ship gun and the acrial of the 2ad channcl rccoeiver is
lead to the nast,

Tricls hoave shovm thot o very great increasce in perfomaianec of both
trensmitters and recoeivers is obtained with this ncw rige Its principle
disadvantage is that the forwerd most constitutes a "wooding" of vision
forward from the bridge, but it is felt thit if the continually incrcasing
communication requircments arce cffoctively nct, scome sccrifice is
incevitable,

In order to allow coastal croft to cormunicote with aircreft fitted
vith VWH/F, a requirenient has ariscn for the fitting of Typc 86i in certain
oraft, Thc probleams of prevention of interfercnce, siting of the ceorial
rad provision of power arc being investigrtced now,

To improve the cormunicaticns of Coastal Craft procceding to the
Far BEost, ability to employ the highor ship=-shore frequencics hes beccors
o requircment, This has neccessitated the fitting of Type 608 which is
sirdlar to Type 607 with thc ~dditicn of o trensmittor T™N32, coveringthe
brnd 8-20 ilc/s, Iiorc space ond weight beenme ncccessary but Tortunantely
no additicnal power supplics cs tronsidssion on the TNS2 is ~ltoernntive to
troasidssion on the main tronsmitter TGY2,  Reception cn this band is
alreody allowed for by the CR300 widch covers 15 Ke/s to 25 ilc/s,

While provision of power supplics is not in 4,3,8's provinee, it is

a natter of very vital concern vhere communication and radar stoff
requirenents have to be met, ‘hen fresh cormmmicotion or roder
requircments erise, morc equipuent is nccessary; this mcons worce weight
and vhere the new equipment must be run from 24 volt battcrics (¢4 e type
86H), this geans batteries of greater capacity and thercfore morcveight
still; more weight means loss speed, In gencral large craft arc
provided with 220 volt mains with an auxiliary battery supply of 24 volt s;

siunller craft are in general provided with 24 volt battery neins, It is
under consideration ~ but as a long term policy -~ to provide o cormon A,C,
supply for all commmunication and radar cquipment with cmorgency batteries,

To give sonic idea of the technical problems which now confrent the
vorious Admiralty departments concerned with the meocting of Stoff
Requirements for Radar and W/T in Coastal Craft, the cquipment fitted in
& Coastal Craft in 1939 and the cquipment being fitted in 110 ©°t, W L's
new converting to M,L, Gunboats for scrvied in the TFar Dost isshovm oelows=

() W/T and Radar equipment fittcd in Coastel Craft in 1939

Transmitter TWI12
Receiver 394,

(b) /T and Radar cquipment being fitted in 1i,L, Gunboatbs,

/T transmitters Type 608 (with two Reccivers CR300).
Type 86M, and T,C.S,

S}
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