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W/T ZMERGENCY EQUIPMENT

The Emcrgency ¥W/T Arrangements in ships has rccently been
reviewed, and a standard policy based on acticn cxpericence and power
supplies of modern ships has been decided on for the various classes.

This article is intended to give to the Fleet some prceliminary
information as to the equipment which, to implement that policy, is
now being fitted in new constructicn vessels and in ships undergoing a
modernisation refit.

Before going on to the particular items of equipment to be
fitted, it may be as well to provide a brief description cf certain
items of apparatus, included in the emergency arrangements, that
are not yet very gencrally known.

The squipment is intended to comply with the broad principle of
emergency arrangements, which is that futurc emergency transmittcrs ond
receivers should be capable of operation from the ship's normal power
supplies, and in an emergency would obtain their supply from a source
entirely independent of the ship's normal or scecondary power supplics.

This principle is best illustrated by an existing system which,
although, strictly speaking, is not part of the Emergency W/T arrange—
ments, is now generally fitted in cruisers and above, This is the
A, C. supply outfit DWA which provides for automatic emergency supply to
the Type 406 Wea/T installation. It consists of a motor alternator
driven by battery power with an A.C. oulput capable of operating the
Type LOG. The system autcmatically comes into operation on every
occasion of the failure of the normal W/T A,C. suprly which in turn
is dependent upon the ship's 220 volt D.C. supply.

Two cther small A.C. supply outfits, having the same fundamental
principle but not automatically operated, have since bcen developed and
are now being fitted in new construction ships. These are IWB and DWE
and both derive their input from a 24 volt battery, and their outputs
are capable of operating a receiver which requircs a supply of 230 volts
50 cePas, with a power consumpticn of up to €5 watts,

DWE is fitted where no other piece of apparatus is deriving power
from the same battery and DWB, which has auto voltage control incorporated,
where power 1s taken from a battery which also supplies power for an
assoclated emergency transmitter.

It will, of course, be realised that at present, and for scme
time to come, in existing ships certain departures from the broad
principle laid dovn for operation in the emergency state will remain
in being, The table of eguipment to be fitted in the wvarious classes
thereforc gives altcrnative arrangements.

Tt should be noted that the battery operated receiver B,19 has
been omitted, and is now consildered cbsolescent, being replaced by an
existing recciver which in the emergency statec becomes the cmergency
receiver, and obtains its power from battery sourcc via A.C. outfit DVE
or DWB, This ensbles cither a receiver B.28 (CIC) or a rcceiver B, 29
(CDF), which normally are supplied from the particular A.C. supply
fitted, to be operated when ship's power fails.

The table below shows what equipment is being fitted or will
be fitted in the several classes tc provide for the requiremonts called
for by the latest policy for emergency W/T arrangements in ships.
°
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CAPTTAL, SHIES AND CPUISBRS

Site Transmitter gcelver ;POWGI' Supply i.e.
| Battery outfit and
';where applicable,
; A,C, power unit,
|
Forward B.R.R. | ( 1TCS CDC | BBn
t i D¥B
| CLC or RBn
' CDF DVE
or (60 EQR ODC or 2Bg
o CDF DWB
Aft U.T.R. g €02 E CDC BBy
. B
( Transceiver 86M
or 60 EQR CDC RBgq
Transceiver 86M DWB

FLEET AND LIGHT FLEET ATRCRAFT CARRIERS,

(two in number)

Forward B,R.R. TCS CIC [ BEn
| DWB
CCC or | BBn
CDF | DVE
or (60 EQR . CDC or | EBq
f | CDF ‘ W
e | .
Aft. In the | 602 e | BBy
N | | | .
most suitable | 5 DWB
office, 5 | !
(  Transceiver 86M { BEn
( (two in number) I (two in number)
! 60 EQR CDC f BBq
i J: DWNB
!or
‘; Transceiver 86M | BPn

in number)

FLOTILLA LEADERS

Forward., Main 602 E CIC BBy
W/T Office. i CDF | DWB
{ Transceiver 86M
lor (60 EQR ODC BBq
o . CDF DB
’ ( Transceiver 861
Aft, Second | 602F . Coe . BBy
W/T Office, f ' ; DWB
or( 60 EQR CLC { EBq
oWB




DESTROYIRS AND LIGHT CRAFT DCWIN T0O :ND INCLUDING
~ CASTLE CLASS CORVETTES.
Site Transmitier Receiver Power Supply i,e,
Battery outlfit

and vwhere applic-
able, i.C, powér

unit,
i i
Forward, Main 4s for the Main W/T 0ffice of »
W/T Office, ,Flotilla Leader.
ift, In a TCS TCS BBn
selected (Pransmitter) (Receiver)
position,
t

o/ . . (i s : -
The nermal /T cquipment being fitted in vessels other than
thosc mentioned ebove fulfils the Fmergency /T requirement,

Except in the ceec of alrcref't carricrs, where transceiver Type
861 is shown the requirement is that oither sransmitter is available
for operation from the tattery outfit indicated but nct simultancously,
This facility is provided for by a D.P, tuvo-way switch for switching the
battery supply to the required sct, It is, however, a rcquircment
that IEmergency rccoption can be carricd out simultoncously with the
operation of the V,H/I Transceiver 86il.

A C.4.F,0, will shertly be pramilgeted which outlines the policy
governing the fitting of the abowve equipment, and this will be closely
followed by one giving full details of equipment, and action to be
taken tc imploment the fitting thercof, The intention is that the
Imergency W/T arrangements in existing ships vill, as opportunity offers,
be brought up to date with the latcet policy.

No mention has been made of cmergency whip aecrisls, but it
can be stated that the development of certein types of whip acrials
is procecding, and will cventually be incorpeorated as part of the
Imergency U/T arrangements, @Fcr the present the aerinls requircement
is that o Battlc acrial for main trensmitting scts, end o minimum of two
emergency roceiving acrials are to be permencntly rigged from the ship's

structurc as. cpposed to topmosts cor yards,

EXTRACT FROM A FUECENT BEXAMTINATION PAFER,

QUESTION,
"Trite short notes on L,3,E. Iaslemere!,
ANSVER,

"This will swecp a given oarce, pick up wn
echo and hold it vdthout ony humen aid”,
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W/T TRANSMITTERS IN THE 60O SERIES

Articles on these transmitters have appeared in earlicr numbers
of the Bulletin as follows :-

June 194 (rH,600(2 g ~ Page 10
September 194.  (RH,600(3 - Page 51
December 1944 (RH,600(%) ) = Page 78

To some extent these articles have beome out orf date, since
development has been progressing throughout this period, and is
continuing, In the main, however, thc information given in previous
articles is till accuratc,

CONTROL CIRCUITS,

One of the chief "snags" in development was brought about by
control circuit rcquirements, The transmitters had to be partly ro-
designed to allow them to be controlled by a number of diffcrcnt /T
and R/T control outfits. Criginally, it was the intcntion that they
should be controlled by simple "Keying" and "Switching on" lincs,
together with Microphone lines, and simple lamp indicating circuits.
Later, it was decided to fit the sets retrospectively into cxisting
C.W.8. ships (control outfits of the KDA serics), and zlso intc & ncw
W/T and R/T control outfit employing meny featurcs of C.W.S, This new
outfit is called KCT and the first ship to be fitted with it is H.iLS,
"VANGUARD",

The difficulty has now been overcomc by arranging for the utmost
flexibility in the transmitters themselves, The "A" terminal block in
cach transmitter cabinet, to which all outside lines arc ccnnected, has
been provided with sufficient terminals to enable any of the rcquired
control outfits to be connccted to it, It will be approeciatcd that not
all these terminals will be used in all cascs; but the impcrtant
advantage is that the transmitter itself is standardiscd or "frozen',

The control outfits which are cnvisaged arc :-

(i) KCH serics, DNon-C,7.S, ncw construction ships, 4 /T and
R/T control system including a W/T C.C,X, and cxchange
facilities for R/T lines, No indicating lamps will bc used,

(ii) KFD/E., 4ircraft Direction Control Outfits (C.A.F.O. 4h1/4L).
R/T Ready and R/T Busy lamps,

(iii) KDi serics. Existing C.VW,S. ships, Transmitters will
require an cxternal Selector Unit, Usual C.%.S, lamp
indications,

(iv) KCT, Certain new construction cruigcrs and above, Includes
a W/T and R/T C.C,X., and cmploys thc C.7.S. dialling systcm
and lamp indications at rccciving bays; thesc arc convertecd
to "W/T or R/T Rcady" and, vherc required, "R/T Busy" at R/C
positions, by mcans of a Convertcr unit,

Notecs: (a) It is not intended to fit thesc transmittors inte the

C.C.3. typc of outfit, which is cbsolescent,

(b) Where the 600 serics arc fitted carly in cxisting C.'Y.S.
ships, it is possible that they will go in with a scparate
control outfit of their ovm, of the KCH typec; in such
cascs they will not be patched into the KDi outfit as
in (iii) above,



Puge 72,

(¢) In control outfits cmploying +the dialling systcem, remote
control of 2ll three types of modulaticn (C.V., M,C.V,
or R/T) will be pessible with the Low Pover scts, In
the Medium Power sets it will cnly be possible to select
}M,C.W. or R/T remotely, sincc H,T. to the amplifiecr
valves must be increased in the C,V, full pewer condition,
C.il, must therefore be selected at the transmitteor,

ELERGENCY R/T.

It was stated in the September article that Type 6028 would
not be capable of transmissicn cn R/T or true 1M,C.V, when in the
emergency conditicn. The reason for this is that the power
consumption from the emergency batterics would be excessive if the
modulator unit was supplicd with power, in addition to the transmitter
units,

I.C.V. 1s availaoble instead of 11,C,7., by providing an
unsmoothed 500 volt H,T, supply for the anodes and scroecns of the
transmitter power amplificr stages,

A scheme is now under considerction for providing Low Power
R/T in the cmergency condition, by use of scrics ancde modulation, as
this was felt to be a requirement of cn cmergency transmitter, By
this means, good quality R/T could bc provided without excccding the
total anode and scrcen H.T, supply nomqully usced on C,7, Carricr.
povicr vill of course be correspondingly rcduccd but will be of theo
order of 10 - 12 watts,

ABRT.L MnTCHING/J1LJTLA31TS

In the past, it must be admitted that the Navy peld insufficicnt
attention to the scientific matching of transmitters to asrial
impedances, so as to ensure the greatest vossible transfercnce of
power from the transmitter to the aerial, Ve tcnded tc rzly exclusively
on "brute strength and ignorance": on large transmitters developing
large powers, fecd straight into the trunk and cerial, Trequently the
result was that on certein fregquencies the transmitter could not be
loaded to more then a quarter its normel power, Somctines a lorge
proportion of the power was dissipated inside the T.R.

In. the 600 series particular attention has been paid to this
matter, Furthermore, the H/F aerial matching and ftuning units have
been designod to match into the widest possible range of aerial plus
trunk impedances, so that the transmitters will load fully, over
their whole freguency range, into any oomblnqtlon of trunk and acrial
lengths llkely to be found on board,

For this reascn, the actual range in miles achieved by a Type
603 may be expected to be not less than that of o Type 57, even though
their rated outputs are approximately 400 watts and 2,000 wotts respect-
ively on C,W, In thig connection it moy also be peinted out that the
full rated power of Typcs 601 = 605 is evailoble on K.C.T. ond R/T
since they arc anode modulated, Freviously only cbout % of the nominal
CoW, povicr was available undcr modulated conditions,

A more detailed explenction of the acrisl matching arrangements
of Type 601, and the H/F side of Type 602E (1.5 to 24 lic/s), follows,
These are the Low Pover (50 watt) stts,
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(A) Ideal Arrangement,

The ideal arrangement would be to have a matching and tuning
unit immedistely under the acrial; and to connoct the matching and
tuning unit to the transmitter (porhaps scveral decks below) by
R/F coaxial feceder ccble, 4 trunk would not be reguired, since losses
and peak voltages in the fecder would be kept to a minimum owing to
it being correctly terminated,

The matching and tuning unit could then be usced to tunc the
aerial to resonance ond te transform the acrial impedance to the
impedance of the cooxial fceder, to which the output of the tranamitter
would be alrcady matched, b

The otjections to this scheme are ;-

(i) Complications in chaonging wave, The set would have to be
tuned by two rotings with telephone or voiccepipe communication,
which would be most unsatisfactory; or alternatively scmc
form of remote control of the matching unit tuning would be
neccesary,

(i) Matching unit would be in a vulnerable position, exposed to
weather and encemy action, The H/F fecder cable would be
impossible or difficult to repair after action damagce,

(iii) Interlock circuits = as used in the 600 scrics - would lead
to considerable additional viring,

(iv) Additional topucight - especially as iatching Unit rust be
; watertight, ‘

On the whole this scheme is considered unsuitable for the
flexivle cunditions demanded by the Service, However, a similer
scheme will be used in the case of whip aerials, both receiving and
transmitting, chicfly for emergency conditions,

(B) Aactual arrangement,

The output frcm transmitter 568 (see schematic) is arranged to
match to 100 ohms i.e¢, maximum possible output from the tronsmitter
is achieved when the final stage "sees" an impedance of 100 (resistive)
ohms,

This output is comnccted to the .erial Tuning Unit (...T.T.)
by a length of polythene coaxial cable of 100 ohms choracteristic
impedance. The prime function of the ,T.U, is to match thce impedance
of the aerial to the output of the transmitter,

The acrial (which can be considercd to consist of the acrial
itself, the trunk, ond the aerial C,0, switch) represents a certain
impedance to the .., T.U, at the point A, This impedancc may consist
of reactance and resistonce, Matching is achieved, broadly spcaking,
by means of 2 tuncd circuit (called the Matching circuit) in the ... T,U,
which, vhen tuned to the working frequency, balances out the rcective
compenents of the acrinl impedance, so that a purcly "resistive"
impedance is presented to the transmitter,

The value of this resistive impedance is adjusted by a sultable
choice of coupling between the aerial and the Matching circuit, and
between the Matching circuit and the 5 B, In effect, it is transformed
to 100 ohms in all cascs,
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The Matching circuit in Typecs 601 and 602E is arranged in the
form of a "Pi" type filter circuit, This has the additional adwvantage
of passing harmoniecs of the working frequency to carth, Variable
coil tuning is employed,

The above matching arrangcments will load into acrials of
impedances verying between 3,000 ohms and about 15 ohms ~ in gcneral,
long aerials; or with any scrvice acrials (including whip aerials)
when the working frequency is above 4 lic/s. With short aerials and
frequencies between 1¢5 and 4 ile/s, an cxtra tuncd circuit in the
A.T.U, is brought into play; this consists mainly of o loading coil
which in effect lengthens the aerial, (The torm "long" or "short",
of course, when applicd to an cerial, mecans thot it is long or short
compared with thc wavclength - or, morc preciscly, a fraction of the
wavelength - in use).

The flexible comnection between the 4,.T.,U. and the iferial C,O0.
Svitch is also of 100 ohms coaxial coble, to prevent losscs by
radiation.

Note: The "lumping togcther" of acrial and trunk to present a combined
impedance at point 4 is, of coursc, a great simplification,
But with the system described, it is vhat thc operator actually
does,

M/F Transmitter - Typc 602E (200 - 500 ko/s).

Efficicncy is always low on M/F as the radiation rcsistance of
the acrial is only o fraction of the ohmic resistance, Trensmitter
LAD, operating as a combincd sclf-contained transmittcer ond acrial
tuning unit, will work relatively cfficicntly, providcd the combincd
trunk and acrial rcsistance and capocity lics between 1 and 10 ohms,
and 138 to 1100 pF,

EQUIPMENT fREQUENCY CHARTS

Included in this issue, on pages 76 and 77 are two Eguipment
Frequency Charts, which we hope you will find useful,

These two charts arc from O - 1e5 lic/s and from 145 - 30 lio/s,
There is a sistor chart 30 - 330 ifc/s available, but as it had to be
graded "Secret" it cannot be included in the Bulletin, This chart
however, and a limitcd number of further copics of the other two charts,
can be obtained on application to 4.S.E. Hoslcmere,

Don't be worried about types of scts you have never hcard about,
they are probably the ones at prescnt under development, For instance
Types 690/1/2 are replacements for 861 and 87H, ond Type 612 is the
replacement for Type 52ERT,

The.charts arc intended to give you a comparison between various
§ets, but if you want full details of the frequency of a particular sct,
it cen be found by reference to the appropriate Handbook,

ERRALT.,

.For crrata in these charts, sce STOP PRESS, Plcasc amend charts
accordingly,
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WEBMASTER's COMMENTS
Note
NOTE.  The TCE should be in RED only.  It is a transmitter and not a transceiver.
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WEBMASTER's COMMENT
Note
The colour code is the same as in the chart above, namely RED for TX'ers/BLUE for RX'ers & GREEN for D/F

WEBMASTER's COMMENT
Note
The Type 55M does NOT go below 1.5 MHz as shown
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WEBMASTER's COMMENT
Note
The frequency range of this bottom scale is, from extreme left hand first 'x' axis in {MHz}  0, 1.5, 3, -,6, -, 9, -, 12, -, 15, -, 18, -, 21, -, 24, -, 27, -, 30.

WEBMASTER's COMMENT
Note
The TCD is a Transmitter only and NOT a transceiver. Thus it should be shown in RED only.

WEBMASTER's COMMENT
Note
The CR300/1 has a top frequency of 25 MHz only


