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W/T TRANSMITTERS IN THE 60O SERIES

In the June issue of this Bulletin a table containing a
brief description of the transmitters was included, Type 604
was shown as consisting of 2 cabinets. It has now been decided
to incorporate the Type 604 Aerial Change Over Switch and Series
Condenser in an additional cabinet measuring approximately 4'6"
high 2'1" yide and 1'"11" dcep which can be sited on e¢ither side
of the Fower ond M/F cabinects. The 48" trunk exit will be at the
tecp of this necw cebinet,

In the semc issuc, a table showing the allocntion of thesc
tronsmitters to ships was included. It hos now been decided that
in thc case of Battleships, Cruiscrs, Light and Flcct Carriers, the
Typc 602E shown in the B.R.R. is to be reploced by ~ T.C,S. and o
Type 57 is to remein in Fo, 1 T.R., or U,T.R. in plercc of onc of the
Typc 603's.

In the Septomber issue o revicw of the progress of develop—
mcnt of thesce transmitters was included, It was stated that o single
phasc power cabinet would rcach the flect before the final singlc/3
rhrse cabinct. It has now been decided that the singlo/} vhesc
crbinct only will be produced and the singlc phasc cabinct will
disappear,

Sincc the Septoember issue, development of the scrics has
advanced ond there have been a nuber of changes to ccortain details
shovm undcr the heading of Technicol Featurcs in that issuc.

There heve been sctbocks in the course of development,
sctbacks which arc to be cxpeccted in the develorment of any sct,
~nd when therce arc no less than five scts involved, as therc arc
in this instencc, the coursc of devclorment from inception until
the first sct is fittcd in o ship is incvitably long, tortuous
and besct with difficulties.

The trensmitters have ncw, however, teken shapc ond the
isometric skctches in this issuc show in broad principle what
they will look likc when they rcach the flect,

Tvic photogrephs, onc a top vicw, the other o bottom vicw, cf
the transmitter S5AB show the monncr in which the layout of circuits
and componcnts has been arranged with o viow to freilitoting
scrvicing,

A very brief description of the function and rurpcsc of the
units which go to makc up the transmitters is shovm below -

Rectifier Unit SE13, Suppliecs H,T. and blas to transmitters SAB
and 4AD and H,T. to the screens of the amplifier valves in the
Amplificr units MB8 and 189, It also provides cncrgising currcnt
for "H,T. on" and P.Q. releys in Types 601 and 602E.

Modulator and Rectifier Unit, dcosign A. Modulatcs direcctly trans—
mittcrs 5AB and 4AD, and fecds the 400 ettt modulator unit tc medu—
latc implifiers MB8 ~nd K8S.

Trensmitter 54B. The H/F transmitter in the low power scts Tyrcs
601 ond 6OZE ond the drive unit in the medium powicr scts Types 603
and 605,
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Aerial tuning unit for Transmitter S5AB. Matches the impedence
of the transmitter to the impedence of the trunk.

Transmitter 4AD., The M/F transmitter in the low power set Types
602E and the drive unit in the medium power scts Types 604 and 605.

Frame Work with Control panel for Type 601, Houses the units
comprising Type 601, The Control panel provides facilities for
local control of the transmitter.

Framework with Ocntrol Panel for Type 602E. Houscs the units
comprising Type 602E, The control pancl providcs facilities for
local control of the transmitter and change over to emergency
battery operation,

Amplifier units MB8. The H/F Amplifier for Types 603 and 605,
driven by Transmitter SAR.

H/F Aerial tuning unit and Acrial Matching unit for the H/F medium
power transmitter. Matches the impedence of the transmitter to
the impedence of the trunk.

Framcwork for the 400 Watt H/F Units. Houses units comprising the
H/F pancl of Transmitters Types 603 and 605 and the Acrial Change-—
Over Unit,

Transformer unit Desgign 1, Contains the main H,T. transformers
for Types 603, 604, and 605,

Tual Rectifier Unit Design L5. Provides anode H.T. to amplifiers
MB88 and M8S and to the 400 watt modulator unit.

Modulator Unit, LOO watt. Modulates amplifiers M88 and 89,
driven by Modulator and Rectifier unit, design A.

Contactor Unit, Contains relays and contactors required for control
of Transmitters Types 603, 604, and 605,

Bias Unit, TFProvides blas to Amplifiers M58 and M89 and the
400 watt modulator and encrgises the contactor unit,.

Framework for Mcdulator and Rectifier Units. Houscs the units
comprising the power cabinet of the medium power transmitters
and containg the control panel with facilities for local control
of Types 603, 604 and 605,

Amplifier unit M39, The M/F Amplifier for Types 604, 605
driven by transmitter LAD.

M/F Aerial Tuning Unit, liatches the impedence of the medium powsr
M/F Transmitter to the impedence of the trunk.

Framework for 400 watt M/F units., Houses the units comprising
the M/F panel of transmitters Types 604 and 605,

Aerial Switch unit cabinet for Typc 604, Contains the acrial switch
unit and scrics condenser for the mcdium power M/F transmitters.

Aerial Switch unit for Types 601 and 602E. Contains the acrial
change over switch, the acrial switch and Emcrgency acrial
terminals for the low power transmitters.
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TYPE YE BEACON — AIRCRAFT CARRIERS

Type YE Beacons have now been in service for just over two
years, during which time numerous problems have arigen,

The difficulties experienced with Type YE - as in the case of
other American equipment -~ are accentuated by the fact that our own
scientists are not acquainted vith the problems and solutions as they
occurred during the development of the system. It is therefore
easy to condemn a certain aspect of the design and put forward the
"obvious answer", but as the original production troubles are not
known, the remedy may not have been feagible.

In the early months of the Beacon's cxistence in the service,
A.S.E. and to a still greater cxtent; ship's staffs, had very
little knowledge and no maintenance experience of the system. This
resulted in a great number of calls for assistance of scientific
staff from A.S.E. ~ at the worst period as many as eight pcr month,
These calls gave us the necessary expcricnce, but took up a lot of
time.

At the beginning of this year, having sortcd out thc real
fault, we contacted the U.3. Authoritics in the United Kingdom and
asked for thc assistance of the best Technical cxpert on this sidc of
the ocecan.

A visit to a numbcr of carriers was arranged with a vicw to
impressing him with the bona fide naturc of the problems. As usual
in these cases, all the ships visited reported that cverything was
working very well, and they had no complaints at alll

A rcport was forwarded to thce Burcau of Ships in order to
find out if similar troubles had been cxpericenced by the U.S. Navy,
and if any modifications wcrc under vay, Unfortunatcly for us,
they had a clean bill of health., The only cxplanation appears to
be the different conditions in the Pacific and North Atlantic.

We arc most concerned about the possibility of the system
transmitting falsc bearings owing to a lack of synchronism. Duc to
the design this is alvays possible, but it has only been reported
during high winds.,

To curc this basic danger it has been decided, as an intcrim
mcasurc to redesign the antenna drive unit, so that the keying is
controlled by the dircction in which the bcam is pointing. Therefore
it is not 80 vitalif the wind docs acceleratc or rctard the spced
of the reflcctor.

It is hoped to get this modification out to the flect within
12 months., A rcdesign on a large scalc was contemplated, but the
time rcquired was 2 ycars - and we hope that would be too late to be
of any use in this war,

MAINTENANCE.

We would like once again to emphasise that continucus and
thorough maintenance is essential to keep the YE free from normal
maintenance troubles, Handbook H550 gives a lot of very useful
information, The following additional notes should be of use:-

1. Defective valves CV630 - Faulty anode pin socket

From the appearance of the anode pins of some CV630 valvces
recently examined, it is suspccted the transmitter had a |
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faulty anode pin socket. This causes arcing and eventually
the valves go soft. The valveholders can get out of align-
ment, particularly if any of the insulators supporting the
output tank circuit are damaged or brokér. The valve—
holders and all support insulators should therefore be
carefully checked,

Worn or Damapged brake lining,

If the brake lining becomes worn or damaged it should be
replaced, It is necesgary to remove the drive motor assembly
from the Antemna Drive Unit as indicated in para. 32 of
Handbook H550. The most suitable lining is cork, but if not
available soft leather should be uzed, For fixing the

lining to thc brake shoe American Tvpe Glyptal cement is

most suitable. Failing this any form of acetatc base coment
should bc used.

RECEIVER B28 — AVC.

At present 1t is not possible to use A.V.C. on a
receiver B28 which is tuned to a frequency on, or close, o
that of a nearby ftransmitter, as the A.V.C. operates and
blocks all reception. This blocking persists for some time
after the cessation of tronsmission and it 1s more than
likely that the acknowledgemsnt or beginning of the reply will
be missed.

To obviate this and to retain the advantages of A.V.C.
a small medification consisting of one additional resistance
and a corresponding wiring changc has now been worked out and
which, whilst not affecting the normzl characteristics of the
receeiver, ensures a very rapid recovery,

An Admir-lty Flect Ordcr giving details of this
modification is being published, :

INTERFERENCE SUPPRESSION — RECEIVER P38

The diode limiter for use with receiver P38 has now come
inte production and is being introduccd by A.F.0. The actual
fitting of the unit into the recciver is to be done by ship's or
base staff. Fitting instructions arc inecluded with the unit,
and when fitted it will be found to climinatc most of the inter-
ference causcd by pulsc transmitters. Owing to various
technical reasons however, it may not be 100% offcetive on all
frequencies used, and it is therefore desinable that R.I.S.
be retained for use if the operational frequencies prove
to be affected by interfcrence,



Page B6.

CRYSTAL CONTROL OF RECEIVERS

Crystal control of receivers was introduced to improve the
frequency stability of ¥/T and R/T receivers, especially on V.H/F
and the higher frequencies where tuning is normally more critical,
It should not be confused with the crystal sometimes incorporated
in the form of a crystal gate to contrcl the bandwidth of a channel
being received, this being only a means of adjusting the select-
ivity of the receiver.

The crystal controlled rcceiver has its local oscillator
controlled by a crystal and this effectively holds the receiver
on its correct frequency provided that it is corrcectly tuned.
The use of a crystal does not, as is so often assumed, rclieve
the operator of tuning his receiver, it only ensures that when once
set up, it does not drift off frequency.,

Methods of tuning crystal controlled reccivers vary, but
generally the prccedure is a variation of the following:-

Select the crystal required and plug inteo the crystal holder,
The corrcct crystal frequency should be ascertaincd after
reference to the appropriatc handbook, as the crystal to be.
uscd varies in different types of receiver and depends on the
harmonic used and the frequency of the I,F. For instance
the correct crystal for a Receiver P38 ig obtained by the
followirig formula: —~ Frequency of signal = 7°92 mc/s.

18

The difference betwecen the requircd signal and the intermediate
frequency of the P38 rcceiver is 7.92 me/s and to enable crystals
within the normal frequency range to be uscd, the 18th harmonic

is adopted. Having sclecected and plugged in the crystal it is
now necessary to tunc the model.  Set thc meter switch to "OSCY,
and gain control switch to "A.7.0"., Adjust the oscillator tuning
control until it comes into tunc ~ this is indicated by a dip in
the meter reading, rough sctting having been obtained from the
calibration on thc dial. Thon tune the gignal frequency stage to
the requircd frequency, in this casc the corrcet sctting is
indicated by a maximum of sound in the phones. Once again
approximate sctting is obtained from the calibration of the dial.

‘Tt is then desirable to rocheck these adjustments. before listening
out for thc required signals,

Some typcs of rcceiver are suitable for use either with or
without crystal control; in the latter condition meke sure that
there is no crystal plugged into the receiver, otherwise tuning
will probably be inaccurate,

At present only Naval V.H/F receivers arc fitted with
orystal control, but this tcchnique is being applied to future
H/F rcecivers, and in some cases to those working on L/F and M/F.
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CONTROL CIRCUIT, DEVELOPMENT

With the rapid increase in the use of R/T, the number of
R/T transmitters now fitted and the additional remote control
positions needed to meet the increased staff rcquirements in all
classes of vesscls, 1t has bcen necessary to add considcrably to the
existing control arrangements in shipse

The principle R/m:requirement is Adrcraft direction where
additional transmisgsion and reception lines are necesgsary for ship to
alr communication with Remote Control facilitics of these lines at the
focal point within the AeD.Re

Aircraft direction requirements to date have been met by the
introduction of the fighter direction control outfits KFA to KFE,
KFD (Cruiser and Battelships) and KFE (Aircraft Carricrs), more
recently introduced than KFA and KFB, arc now the standard Fighter
Direction control outfitse The technical principles are identical
and. the outfits differ only in the number of channels that can be
handled by the R/T Control units, and by the number of R/T Control
units that can be fitted in the system. The channel recquircments in
Aircraft Carriers and Fighter Direction Ships arc cbviously larger
than in Cruisers and Battleshipse

These: outfits are now being generally fitted in New Construction
ships, and are replacing KFA and KFB in Cruisers and aboveo undergoing
a W/T modernisation refite

As the salient features of KFD and KFE may not be generally
known in the fleet, the following brief recmarks arc includecd.

In KFA and KFB the R/T transmission (for a particular transmitter)
and associated reception lines are wired to their own Mic/Tel. Socket,
sited at the rcquired R/C position in the A.D.R. This arrangement
neccessitates plugging in a "microteclephonc handset" or a "combined micro-
phone and headset" into a particular Romote Control sockct to allow
control of that particular chamnel. The R/ Control units of KFD
and KFE however, allow for switch selection of a particular communication
channel, accommodation for six channels being provided on KFD units
and twelve channecls on the KFE unitse

Two control lights are included in each chamcl on the R/T
Control units to indicate thats

(a) Trensmitter on that chamnecl is switched on ready for
transmission (white light),

(b) Transmitter on that channel is actuslly in use (red light).

Provision is also made in the R/T Control unit to allow a
sclected channel to be switched through to the control of the visual
dirccting officers Reception of any chammcl can be switched to Loud
speaker reccption as desireds

Apart from the required "Air Direction" remote Control facilities,
the introduction of R/T as an accepted form of ship to ship communication
for the multifarious operational requirements within a unit or between
units, has, as stated in the opening paragraph, necessitated considerable
additions to existing control systems primarily to allow for a larger
nunber of R/C positions with R/T Control facilitiese Tt should be
noted that adding R/C positions into an alrcady fitted Control outfit,
although technically simple does, in most cases, entail cxtra cable
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running between compartments and lacks flexibility of control, owing
to the existing Control Circuit Exchange being unable to accommodate
more Remote Control linese.

Some of the additional requirements have been nceded for Remote
Controlling additional R/T Transmitters, and have been provided by
simple extension of microphone and tclephone lincs by looping in
arrangements but with no cxchange facilities, thus tying dowvm certain
transmitters to their own control positionse

As an interim measure a new series of W/T and R/T Control outfitay
has been evolved employing items of equipment already im production
in order to avoid the inevitable delay attendant upon new design and
productions These outfits provide facilitics both for W/T and R/T
control of all types of transmitters, (inoluding the new A.S.BE. design
Transmitters Types 60! = 605) with the exception of Types 86M, 87M
and T.BeS,, for fitting in all classes of ships down to Castle Class
Corvettes but excluding CeWeSe and CoCo.S. shipse Control of Types
86M and 87M in Cruisers and above wherc thesc outfits may be fitted
are catercd for by control outfits KFD and KFE for fighter dircction
with recent modifications added to allow R/C faecilitics in cortain
positions, other than the A,D.R., for Bombardmcnt spotting rcguire—
mentse The control of Type TeBeSe is arranged for by indiwvidual
control outfits applicable to Type T.B.S. only, as described belows

Of the series of W/T and R/T Control outfits mentioned above
the following provide for Exchange facilities (with certain limitations)
for W/T and R/g control of all transmitters except Types 86M, 87U
and. TeB.Se

(a) KCH PFor non CWS and OCS Battleships and Cruisers.

(b) KCK For Light Craft with Main and Second Offices,
(eege Flotilla Leaders and Fast minelayers),

(c) KCL For Light croft with Main Office only. (c.ge
Destroyers down to and including Castle Class
Corvettes),

Other outfits in the KCH to KCP series are individual Control outfits
to mect the rcquirement of certain special cascs Cege Type 60 EQR in
a BeReRe of a cruiscr or above where the transmitter is not connected
to the Control Circuit Exchangcs

Type T.B.3s control outfits KCQ (Aircraft Carriers) and KOR
(Battleships and cruisers) for controlling two in number Typc TeB.S.
sets from all positions required, with simple exchange arrangements,
and KCS for controlling one im number T.B.S. scts as fitted in Flotilla
Leaders and bclow have also been rccently producede  Each TeBsSe
Remote Control position will have the following faciliticse

(&) Switch ON/OFF of transmitter.
(b) R/T Transmission and Receptiomne
(¢) Indicating Light (machine running lamp).

' From the foregoing it will be seen that the Complete W/T and
R/T' Control system required to be fitted in a non-C.W.S., Cruiser
carrying out a W/T modernisation refit comsists of the following
Control outfitse

(2) W/T and R/T Control outfit KCH.
(b) Control outfit KCR.

(c) Pighter Direction Control outfit KEDs
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The salient features of KCH, remembering the outfit employs
items of equipment already designed and in production arei-

(a) W/T Control Circuit Exchange consisting of the same
pattern five pin plug and sccket exchange as is fitted
with the "Separated acrial control" outfits providing
the required cxchange facilitics for the W/T control
of any transmitter from any rccociving bay an@/br reomote
control position, by means of switch ON/OFF of trans—
mitter and hand kecying with telephonc reccp tlone

(b) - An R/T Control Circuit Exchange built up of a number of
socket units and flexible plug connectors provides the
required cxchange facilitics for R/T Control of any R/T
transmitter from any rcceiving bay anq/br rcmote control
position.

(c) The rcmote control positions provided for by the Control
outfit include the latest staff rcquirecments for Battle=
ships and cruisers and was primarily producecd to mcetb
the regquircment for a Cruiser modcrnisation progrommce

W/T and R/T control outfits KCK and KCL employ the same bagic
principles of W/T and R/T contrel as for KCH described above
differing only as applicable to the Class of vessel concernede  They
also provide for thc up=~to~datc staff recquircments in Flotilla
Leaders and bclowe

The block diagram on page 61 of the September 194 issue of
the A.S.E, Bulletin shows in schematic form the remote control
positions and cxchonge facilitics provided by W/T and R/T control
outfit KCH. That on page 62 in the samc issuc shows the types
TeBeSs control arrangements provided by W/T and R/T Control Outfit KCR.

In CeW.S. ships where the C.W.S. Control outfits KDA (Cepital
ships) KDB (Aircraft Carriers) XKDC (Cruisers) arec fitbted, facilities
for limited R/T control werc provided in the original outfits, but
only fitted in certain cascse Sincc R/T rcquirements increased, as
in the case of Non-C,W.S. ships, modifications to the original CeW.S. .
Control outfits were necessary to meet the demandse These modifice—
ations, although providing for the increascd staff requircments, did
so at the cxpensc of somc Exchange facilitics and flexibility of
Controle
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STOP PRESS

OIL-FILLED TRANSFORIERS.

Cases are still being reported where transfomers are
not filled with oil. Some of these transfommers are still
in short supply, and the failure to check that they have been
correctly filled with insulating oil before use only aggravates
the situation by causing umnecessary fallures.

Care should therefore be taken to check the oil level

before switching on whenever a new set is installed or a
transfomer changed.

BULLETIN MATERTAL,

Contributions to the Bulletin are welcomed. Material should
reach The Editor, Admniralty Signal Establiskment, not later than
the first day of the last month of the quarter, i.e. the 1st of March,
June, September and December. Photographs, Cartoons, Cover-Designs
etc. two weeks earlier,

AFRTAL OUTFIT APU FOR TYPE TBS.

The hard ccpper aerial rods originally supplied with Outfit APU
have proved unsatisfactory and liable to fracture under conditions
of severe vibration; they have now been replaced by copper coated
steel rods. Ships already supplied with the copper rods should demand
from S.N,S.0. Haslemere two in number Pattern 58249 rods, box of two,
for outfit APU, (which includes one pair of spare rods).

2, Aerial Outfit APU is now being fitted retrospectively to
replace the modified ARD aerial., Ships concerned should demand

Aerial Outfit APU from S.N.S.0. Haslemere to replace their existing ARD.

3, A C,A.F,0. revising C.A.F.0. 2047/4), is being published shortly.



