CARBON PILE REGULATORS

"NETTOW"  TYPE

With the rapid development in the carly years of the War, of

Radio and Radar equipment requiring w power supply with a stobls

voltage, there arcsc the need for an automatic voltage rogulator with

a rapid rcsponsc and high sensitivity which ot the same timc would be
compact and recsonably robust;  this was met by the Carbon Pilc
Regulator. This rcgulator is not ncw in princivlc; 1t has been used
in connection with train lighting for many yecars, but rccent dcevelopments
in design have greatly enhanced its performancc.

HOW THEY WORK.

The Carbon Pilc Regulators at prescunt most widcly uscd in the
Navy are of the "Newton" type and, although all carbon pilc rcgulators
are similar in principle, it is with the "Newton!" rogulator that this
description deals.,

These regulators consist essentially of a variablc resistance in
the form of one or more stacks or pilecs of carbon washers comnceted

in series with the ficld winding of thc controllcd gencrator or
alternator., The resistance between the ends of the pile occurs chiefly
as contact resistancce betwecn the surfaccs of the washers and varics
between wide limits inverscly as the pressure cxcrtced won them, The
viashers are contained in porcelain tubcs closcd at the outcr cnd by
carbon tipped screws and surroundcd by a mctal housing vith a large
cooling surfacc or cooling fins., A gtar shaped lecaf spring connected
either directly or through prcssurc balancing levers if therc is morce
than one pilc, to a carbon tipped plunger which rests upon the inncr
énd of each pilc, comprcsscs the washors. A soft iron armaturc is
attached to the inner side of the spring and moves in the gap of a pot
type electromagnet; when the magnct coil is not cnergiscd the washers
arc fully comprcssed and the pilec resistance is at its very minimum,

but when the magnet is cnergiscd the force excrted on the armaturc
opposecs that of the spring and tends to decompress the washers; the
less the prossurc upon thc washers, the greater is the resistance between
the ends of the pilc. The regulator is so designed that when the
output of the gencrator or alternator is applicd to the magnet coil
circuit, the two forces balance at a predctermincd voltage; o risc in
voltage produccs an increasc in pilc resistance with resulting dcercascs
in field current and thus tcnds to opposc the change of voltage; if a
fall in voltage occurs a similar, but conversc action takes placc. The
full range of pile rcsistance requircs only o very small movement of the
armeture and con be obtained with a change of about L per cent of the
controlled voltage i.c. the regulator will maintain the voltage constant
Within 4+ 250,

: For Naval Radio and Rador these regulators are mostly used with
A,C. Supply Outfits; the alternator output is comnected through a
rimming resistance and pre-sct "ballast" resistance to a sclenium
rectifier, all of which are components of the regulator asscmbly; the
output of the rectifier, usually smoothed by an 8 mfd, condenscr, is
used to energise the magnect. Changes in controlled veltage arising
from variation of air and regulator temperature are compensated partly
by proper choice of ballast resistance and partly by arrenging the
star-shaped spring to rest upon a dished bi-metallic ring; this ring
flattens with rise of temperature and reduccs the spring pressure to
offset the yoduced magnetic pull duc to heating of the magnet coil,
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4 slow drift of voltage of about 1% of the controlled value may ocour
with changing temperature. Two copper rings surround the core of the
magnet at the gap end and damp the moving system by reason of eddy
currents induced when the magnetic flux changes.,

CHOICE OF REGULATOR.

Four factors influence the choicc of a carbon pile rcgulator for
a particular machine: (a) power to be dissipated, (b) voltage across
the piles, (c) permissible minimum resistance, (d) necessary maximum
resistance. There are three sizes of the "Newton" type regulator now
in service, having four piles, two piles and one pilc and ablc to
discgipate respectively 250, 125 and 30 watts. An "cxploded" vicw of
the 250 watt type mechanism is shown.

It is a disadvantage of the carbon pile regulator that the
resistance cannot be reduced to zero, There is always a residual
resistance of a value depending on the number of washers and the con-
nections of the piles which, in turn, arc dctermined by the maximum
resistance recuired, The maximum resistance can be made very high if
the pressurc on the piles is light, but in practicc there is a limiting
minimum pressure below which the regulator is sernsitive to vibration
and is susceptible to destructive arcing between the washers, The
rracticablc ratico of maximuwn to minimum resistance usualily lics betwieen
30 and 40,  Further, the voltage across thc piles must be limited to
a value such that the voltage between adjacent washcrs docs not
appreciatly cxcced 06 volt,

USE OF DIVERTER,

When an alternator requires a ficld current lcss than that
obtainable with thc maximum resistance of a standard rcgulator in
circuit, it is often possible to obtain satisfactory control by shunting
the field winding with a fixecd resistance referred to as a "diverter".
For convenicnt usc in such cases a 300 ohm resistance is fitted in
Pattern W.1698 Recgulator and connected so that when the terminal marked
"COWM~" is joined to the negative pole of the supply, the divertcr is in
circuit, The proper usc of the diverter is most important, The A.C.
Qutfit handbooks indicate vhether it should bc in circuit; for gencral
guidance it is never usced with 110 volts D.C. machines, but is mostly
used with 220 volts D.C. machincs having an alternator ficld rcsistance
greater than 200 ochms: it must not be used with machincs having o
lower field resistance than 140 ohms; if it is, the rcgulator will be
overloaded and rapidly destroyed, If, on the other hand, the diverter
is not in circuit with the machines requiring it, the rcgulator will
operate with loosely packed washers, will tcend to be unstable and will
have a short life,

ADJUSTRMENTS,

All these carbon pile regulators have three pre-set adjustments
(i) Compression Screws, (ii) Ballast resistance, (iii) Magnet Coil,
and the larger sizes have a fourth, the Armaturc Stop. The scttings
of the last three should nct be altered unless the regulator has been
dismantled or some major chonge made; it is a golden rulc to leave
them alone, The Compressicn Screws do require adjustment from time
to time and propcr attention to them will result in long and
satisfactory regulator lifec,

70 CURE HUNTING.

Wlhen a regulator has been in service (or even in storage) for
some time, the piles shrink slightly and instability or "hunting" may
result, causing rapid fluctuation of voltage. Besides making safe
operation of equipment impossible, hunting causes serious arcing
between the washers and if allowed to persist will quickly destroy the
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contact surfaces., At the first signs of humting, the regulator should
'be adjusted; it is quickly and easily done., With the 125 and 250
watt sizes, open the front panel, mark the position cf each compression
screw with a pencil and slacken the locking screw.  Run the motor
alternator unloaded, and using an insulated screwdriver, scrcw in each
compression screw in turn, onc cighth of a turn at a time. Usually
after one or two movements of the screws the regulator will become
Stable. Watch the A.C. voltmeter and continuc turning onc eighth of a
turn at a time until the voltage just begins to rise; then turn back
gach screw onc eighth of a turn and lock. Cheeck that the rcgulator

is controlling satisfactorily by throwing load on and off; if it does
not, unscrew cach screw a little further,

A similar procedure applies to the 20 watt regulators, Take
off the cover, slacken the locking screw, run the altcrnator unloaded
and very slowly screw in the compression screw until hunting stops,
llark the position of the screw with a pencil and then gilve 1t a further
guarter of' a turn, Tighten the locking scrow and check opcration,

Make these adjustments quickly = don't lct a regulator hunt for
more than a few zeconds,

The reason for the above proccdurc cen be sccn frem Fig. 23
this shows how the voltagce varies if the comprossion screws arc first
screwed right out until they only just make contact with the piles,
and are then screwed slowly home., From (1) to (2) the washcrs are
very loose and the regulator is not controlling automatically, but is
simply acting as a varying serics rcsistance; the armaturc is held
away from the magnet gap by the spring and thc compression plungers
arc hard down on the conds of the pilc tubes, The voltage riscs as
the screws enter and beyond (2) is at maximum becausc the armature has
not yet been drawn towards the magnet gap and the washers arc now
fully compressed. Further movement of the scrcws pushes the
armaturc into the gap and at (5) the rcegulator takes control; the
armature is now "floating" in the gap, but the regulator is very
unstablc and violent hunting occurs, diminishing towerds point (L).
If the screws arc tightcned well beyond this point, the piles again
approach full compression since the armature i1s forced against the
armature stop, so that the regulator loses control and the voltage
rises towards maximum, The most satisfactory rcgulating position is
in the vicinity of point (5) and this is thc approximatc position
obtained by the adjusting proccdurc described.

REPLACING WASHERS.

After a long period of service, or if hunting has bcen allowed
to persist, the carbon washers will soften and disintcgratc and it
will be impossible to obtain stablc operation, Replaccement washers
packed in glass philals arc availablc for all rcgulators. Vhen
fitting new washers make surc that they arc of the right typc, that
all fragments arc clecarcd out of thce pilec tubes and that all the
washers in a phial are inscrtcd in cach tube; handle the washers as
little as possible and never with dirty or grecasy hands; they arc
best fitted by sliding on to a piccc of wirc to facilitatc inscrtion into
‘the pile tube. When replacing washers cxamince the condition of the
carbon tippcd plungers and compression scrcws and if thcy arc pitted
or burnt, rcolacc them. To fit ncw plungcrs the pilc tubc and
cooler assembly must be carcfully rcmoved, Aftcr rcplacing washcers
insert the compression screws and screow up finger tight; thon usc a
screwdriver, moving thom onc cighth of a turn at a timc and kcoping
them in step, until the regulator begins to control and there arc
signs of hunting, Finally adjust the screws as already described.
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DON'T TOUCH THE CORE!

Don't alter the core setting of a regulator unless it is
absolutely essential; that is, unless, having fitted new washers and
adjusted the compression screws, it will not control stably or at the
correct voltage and you have no spare regulator. If you have to
change the setting, first carefully mark its position - any satisfactory
operating position will be very close to the original setting;
screwing in the coil lowers the voltage at which the regulator controls
and vice versa, ‘

ARMATURE STOP

The armature stop, which is a screw passing down the centre of
the coil of the pot magnet, can be readily adjusted though, again,
this will only be necessary if it has been moved or loosened. With
the alternator running unloaded turn the trimmer resistance knob to
the minimum voltage position, screw in the stop until the voltage
begins to rise; then unscrew one quarter turn and lock,

DANGIR

It is an inherent feature of most automatic regulators that if
the controlled supply is disconnected, the rcgulator resistance is
reduced to its minimum value. This is a source -of danger for if the
magnet of a carbon pile regulator is accidentally de-energised, the
piles will be compressed and the alternator voltage will rise to a
high value. This may happen through failure of a rectifier, or the
burning out of resistances or of the coil itsclf, but a more common
cause on the larger regulators is the partial short-circuiting of the
coil due to failure of the electrolytic smoothing condenser, It is
probable that in future, this condenser will bc replaced by an external
paper dielectric type; in tlie meantime it may, if desired, bc dis=-
connected when regulators are used with 500 cycles cquipments (not on
50 cycles) without adverscly affecting opcration, though if this is
done an adjustment of the presct ballast resistance (right hand portion
only) will be nccessary to give the correct voltage., The terminals
of the condenser are used as connectors for two lcads and if the
condenser is disconnected, cach pair must be joined and tapcd,. To
protect against failure from any causc, an over-~voltage rclay (Patt.
56271) has been introduced and will shortly be available; over
voltage relays arc also being fitted in rcecent Power Boards.

REMEMBER !

(i) That the carbon pile regulator, whilst rcasonably robust is
an instrument and needs to be trecated as such, Boards in
which it is fitted should always be resiliently mounted;
freedom from vibration and unnecessary shock should be the
rule,

(ii) There are practically no moving parts to get out of order.
Those needing replacement arc thce carbon washers, and,
somctimes, the plungers and compression screws,  With
proper replacement of these parts, thce rcgulator is as
good as new,
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MICROPHONES

: The provlem of the fechnical and electrical details of microphones
18 closely allied to control systems to ensure the successful operation of
a ship's W/T and R/T control systems Where all transmitters are capable

)f operation via a control circuit exchange, it is essential that all forms
f microphone assemilies shall have identical teclhnical and electrical
characteristicse

_ It is no. intended to give detailed advantages or disadvantages of
the different types of microphones, es.ge carbon, electro magnetic, moving

y etce It can be stated, however, that the carbon type of microphones
8 been adopted for general use in Hell, ships for the following primary

() Robustness, i.es will stand considerable ill usage, thereby giving
added reliabilitye

(b) It does not require = microphone amplifier between the microphone
and the modulator units of the various transmitterse

The rapid growth of R/T for ship to air and ship +to ship communication,
together with the use of certain American and R.A.F. types of transmitters,

has necessitated the use in ships of different types of microphones  Although
of the carbon variety, these microphones differ in electrical circuit details,
and this prevents their use in a common control systems

This fact is apparent in the case of the modern Fleet Destroyer, where
at present three separate control systems are being fitted. These are:-

KCK (for main W/T equipment)
KCU (for 2 types TBS)
Control circuit for Type B6ll.

_ This undesirable state of affairs has mainly arisen due to the fact
that the rate of fitting of additional transmitting equipment for R/T
communication outstripped the development, design and production necessary
W modify the transmitters for operation via a CCX.

Up to date the following first steps have been authorised by A.TFe«O.

N order to achieve a partial standardisation in the use of the P.0. Type 184B
micro telephone hand set and the Admiralty Pattern W670% microphone and
telephone head set assemblys

(2) Modification to 4P transmittere This is applicable to
all the Type 60 series, This transmitter previously
operated with a differential type carbon microphone, vize
Admiralty Patte 5756

(b) The introduction of W/T and R/T control outfits KCH to KCP
for non CeWeSe shipse

(c) Modifications to the C.W.S. control circuits for Types
57DR/DMR end the conversion of Type 60D to 60DR for
CoWoS, shipse The Type 57DR/DUR previously employed
Admiral ty Pattern 1359 moving coil type microphones

Types B6M (except in Destroyers and below) 87M and 89M, fitted
primarily as fighter direction transmitters, all operate with the same
types of microphone mentioned aboves

/
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Type 86M in Destroyers and below employs the standard Air Ministry
of electro magnetic microphone supplied with the set, but it has recently
been decided that the necessary modifications to the transceiver in these
ships should be made to allow operation with the P.,0. Type 184B and the
Admiralty Pattern We6703 is in Cruisers and aboves

To attain final microphone standardisation, work is now proceeding
tos

(a) Connect all transmitters fitted in a ship to a combined W/T and
R/T control circuit exchange, which then allows the use of a
ccmmon type of microphonees

(b) Develop a standard micro telephone hand set suitable for working
with such = control systems

(¢) Develop a microphone and telephone head set assembly with the s
technical and electrical characteristics as (b) but more suitable
than the present Admiralty Pattern W.6703 microphone and telephone
head set assembly for the use of personnel employed on fighter
direction and similar functions.

One specific requirement of (b) and (c) above peculiar to their
employment in ships is "internal security". This implies the prevention of
transmission of noise or conversations taking place in the same compartment-
Lip microphones have proved efficient in this respect but have been unfavo
ably reported upon after trials in the Fleect on the grounds of discomfort,
especially in tropical climates, and hygienes

Throat microphones have also been tried with aview to meeting the
"internal security" requirement, but were discarded owing to the poor
intelligibility of the resulting R/T transmissionse

It will be seen from the foregoing that, although apparently at first
sight a simple matter, the standardisation of microphones vhere several
of transmitters are in use, is in fact a major problem and, together with
providing the "internal security" requirement, entails considerable research
and development to produce the most suitable type of microphone assemblies,



CONSOL

"Consol " is a long renge navigational system sometimes referred to
as "Scnne", and used by the Germans since 193

Since its first detection in this country later in the same year,
it has been used extensively by coastal command and later by the Royal
Navy giving consistently good results meriting the system to be classed
as a most saticfac ory aid to navigations

"Sonne" L= an I/F W/T beacon producing lines whereon a continuous
noteis heard. These lines are radil vhich are boundaries of sectors of
alternate cdot and dash signalse The pattern rotates in azimuth at the
rate of one sector per minute for the angular displacement of one sectors

This sweep period is followed by a one minute continuous omni-
directional transmission and then the lobe pattern reappears and the
gycle recommenceses

By counting the dots and dashes heard at any point and using a
suitable key the signal can be interpreted as a great circle bearing
from the transmitter. Special consol charts on the gnomonic production
are provided for the direct plotting of bearings, together with border
printings of the appropriate keys of beacons covering the areca.

This system is produced from a shore installation of three 350
feet acrials in line evenly spaced at a distance of the order of three
times the wave length of the transmissicne Frequencies used have been
between two fifty and five hundred kc/se

Greatest accuracy 1s secured along the normal lines when a
miscount of one or two signals will make only a fraction of a degree
BIT O Towards the edge of the pattern the accuracy falls off until
a miscount of one or two signals can meke more than a degree errors

It must be appreciated that an ambiguity exists in that there is
ne direct indication that the vessel is situated in a particular sectors
The width of sectors is of the order of 10 in the centre of the pattern,
widening to about 20° at the sides of the patterns Other means, such
as D.R, or D/F, must be employed to identify the sector in which the
‘Vegsel 1s situatede

In general, the average accuracy of bearings by day is approximately
one degree and by night two degrees. Erratic results may be secured at
dusk and davme

Counter measures maey be teken which mekes the system unrelisbles

Experimental stations are in the course of erection in U,K., for
further research by the Air iMinistrye
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V. H/F AERIAL OUTFIT FEEDERS

It might appear inconsistent to use feeder cables of different
impedances in V.H/F aerial outfits ARU (aerial ocutfit for Fleet and Light
Fleet Carriers and Fighter Direction ships) and AFH (aerial outfit for all
other types of ships except sdbmarines) to connect the same transmitter
(Type 871i/86ii) to the same aerial unit (Type 3 dipole)., The explanation
is thisi-

The best impedance for this feeder is 70 ohmse At present there
is no low loss 70 chme cable and so in aircraft carriers (except escort
carriers) and figther direction ships, Uniradio 8 (Pattern 138C8), a low
loss large diameter cable with an impedance of 100 chms is used in conjunctit
with Uniradio 31 (Pattern 15831) where a flexible lezd is required. The uge
of 100 ohm cable increases the losses due to mismatch, but this is more than
compensated by the reduction in attenuatione

In escort carriers where cable runs are difficult, and in capital
ships and cruisers where it is considered that the V.H/F equipment can
sacrifice a small messure of efficiency, Uniradio 2 (Pattern 12802) is used
in conjunction with Uniradio 1 (Pattern 13801) for flexible connectionse The
impedance of both these latter cables is 70 ohms and they ore of small
diametere

A,S.E. 1is at present trying to produce a low loss 70 ohms feeder

cable of small diameter. When this is achieved, this cable will be used
as the V.H/F aerial feeder in all types of shipse

H.M.S. MERCURY

HeM, Signal School, so long a part of the Royal Navy Barracks in
Portsmouth, vas moved from there after the blitz on Portsmouth, to Leydene
House, East leon, the property of the Countess Peel and was commissioned as
HoMeS. "Mercury" in August 1941e Leydene House commands a very wide view
of the surrounding country, being situated on high ground approximately
740 feet above sea level and constituting the third highest point in Hempshi
To the south-westward, ships in the Solent, about 17 miles distant are clearl
visible in normal weathers :

The main building is a modern house, completed in 1922, and houses th
officers! quarters, odministrative offices, certain classrocms, and the Wren
cooks, stewards, etce Two principal camps have been built to house 920
ratings and provide 60 odd classrooms. The full numbers of ratings arec

victualled daily and the number of officers under instruction varies from
50 to 11C.

All_No.Z rate courses are carried out here, and in addition all
Portsmouth 3!s, These courses have been very large for the last six months
the W/T classes averaging about 65 per courses :

The introduction of the Radio Mechanic W/T Branch produced a very
large additional requirement and a2 new Camp consisting of 30 huts is now

practically completed It consists of 15 techni V.
v o 1eoture.rooms. 5 technical rooms and workshops and






REFITS - SIGNAL OFFICER'S DUTY

. The following elementary notes are written with a view to assisting
the officer who becomes ship's =signal officer and is faced, probably for
the first time, with the duty of ensuring that appropriate signal items
are inserted in the "Defect" list and "Alterations and Additicns" liste

PURFOSE OF A REFIT,

The purpose of a refit is to meke good the ship's Defects and
‘particulariy those affecting fighting and sea going effecisncye

COMPLETION OF THE DEFECT LIST.

Defects are graded by their importance into lists, the instructions
for which are on the form and the Engineer Officer is the king of these
lists.

Your job will be to advise him of appropriate items to insert in
these lists,

The Defect List is the method whereby you remedy all defective
wiring (such as power supply or control cables), defective transmitting
trunks and feeder cables, insecure structure etc, If in doubt consult
the E.0O.

DEFECTIVE RADIO EQUIPMENT.

Practically 211 items of actusl radio equipment ars "Sea Stores"
and, if damaged or defective, are not dealt with by the Defect List but
by demanding new ones and returning the old via the Naval Storese

IEFECTING SEA STORES.

Your job will be to see that the Naval Stores have full particulars
for completing their Notes (Fonm 8.551) for returning and drawing a new
articles

ATTERATTIONS AND ADDITTIONS,

Alterations and Additions are alterations toc existing equipment or
new items of equipment to be addeds they are authorised for the ship from
time to time by the Admiral+ty generally by means of A,F.0.!'s or CeA F.O!se

A AND A REGULATIONS.

] The A and A regulations are laid down in a C.A.F.0. the appropriate
one in force at this date (May, 1945) being C.4.F.0. 793/43«  You should
read ite

Lists of "proposed" As and As are forwarded from time to time,
in accordance with the current orders, for scrutiny at the Admiral+ty for
approval for your individual shipe Opportunity is often taken at the
Admiralty to insert any items approved since your 1list was forwarded from
the Shipo

Admiralty decisions on these items are published in the A.F.0. "A"
series and the items concerned are then transferred to the "Approved"
list of A and A's for your ship. A
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It may well be that through a change of policy or the work not beingﬁ
considered justified the item is "Deferred" or even "Cancelled" for your shij

Deferred means the item is left dormant in the list and nothing will
happen until deferred is altered either to "Approved" when it will be put on
the "Approved" list or it is "Cancelled" when it will be removed entirely
from the A and A listse

A and A items may well be authorised for a new ship at such a late daf
in her construction that the builders cannot do the work before the completig
dates You must not be surprised thereforc on joining a ship for her firsf
commission to find some outstanding A and A items. You can find out these
items from the Warship Blectrical Superintendent in charge of building your
ship ]

YOUR A AND A LIST DUTIES.,

Your job will be to ensure that the Captain's Secretary (the king of
this list) inserts all the signal items in his "Proposed" list of A and A's
as they are authorised.

GOING TO REFIT.

News comes that you are to refit and the "Approved" lists are sent
immediately to the F.0.I.C. of the repair basc or A.S. of the dockyard
concerncde .

For the purposes of the refit the F.0.Il.C. or AeS. is an all powerful
Dictators

DUTIES ON ARRIVAL AT THE REFITTING FORT,.

You should lose no time in getting to know, and on the best of terms
with, his Prime Minister who in your case is the Electrical Repair (Qverseer
at a repair base or the Electrical Departmental Foreman at a Dockyarde

Also, on arrival you (or the senior VW/T rating) should contact the
local P.W/T.0. to discuss the defects and A and A items. HEven if there are
none, the P.W/T.0. should still be contactcd because he may have up-to-date
knowledge of some new equipment apout which the ship has not yet received
informatione

REFIT CONFERANCE,

Shortly after your arrival at the refitting port the F,0.I.Ce Or A.S.
concerned will call a Refit Conference which will be attended by all the
principal departmental authorities of the yard concerned with the refit and’
to which the ship is invited.

The Defect lists will first be dealt with and the length of the refit
decided.

Then such items from the A and A lists as can be complceted within
the time and with the labour available will be sclceted for complctione

This selection which is left by the Admiralty entirely to the
F.0.I.Cs or A.S.qrequires a Solomon as there arc invariably many
classification A¥* and A items that have to be left undoncs

The Fo0.I.Cs or A.Se is guided in his dccisions by the Classification
of the item awarded by the Admiralty and also of course by anything the
Captain and ship's officers have to say on the subjecte They probably
bring a list ready in order of preferences
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REFIT CONFERENCE DUTIES,

This is where you should have come in, llake sure to draw your
Captain's attention to a2ll your important items before he goes to the
conf'erence,

You will also observe from C.A.F.0. 793/43 that "Proposed"
items may be put forward for completion so don't forget to include
them when bringing items to the notice of the Captain,

If you don't fully understand the itcm or its application at
sea, consult the P,W/T.0. who is there for that purpose or ring up
the Admiralty Signal Establishment (Haslemcrc 1080) and askfor "A3",
the installation application officer,

It is important that thc sceniom W/T rating should not proceed
on lecave until decisions arc rcachcd on what items arc to be under-
taken by the refitting authoritics, which items ~ if any = will
requirc ship's staff assistancc, the work of the rcfit planned, and
the defects taken in hand.

Remember it is no usc complaining to the Admiralty about the
F.0.I.C's decisions on itcms that arc not becing donc, if the FeOel.Cs
has omittecd an item to which great importance is attached, it is
the fault of the ship's officers for not indicating thc items of
lesser importance that might have been omitted to provide the necessary
labour for the item of great importancc,

DUTIES OF SHIP'S STAFF DURING THE REFITTING PFRIOD,

The refitting authorities are in no way responsible for
maintaining W/T equipment already fitted in the ship, and this will
not be tested by the firm or Dockyard on complcotion of the refit
unless work has been undertaken on it, Tt is up to thc ship's
staff to maintain existing W/T equipment during thc rcfitting peried.

DUTIES ON COMPLETION OF REFIT.

When the ship's Progremme of Completion is dravm up, the
. Signal Officer should insist on adequate timc for testing and tuning
of all new apparatus., The P.W/T.0. will advisc on thc timc
required for tests,
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THE PW/TO

(BY 4 P.U/T.0.)

Although many of the following remarks apply only to ports at
which work is carried out by private yards, some are applicable in
all cases.

AF,0; 993/4) states that duties of a P.U/T.0O. generally but
it is hoped that the jollowing will be informative to those officers
detailed for Communrication duties in a ship, and, may be passed on to
others, particulerly to Commanding Officers of Minor War Vessels who
may from time to time visit Signal School for courses, or who can be
advised by communication officers,

The particular interest of a P,W/T.0, is in Emergency Repairs
as distinct from New Construction, which A.S.E. locks out for, and there
arc many differences in the problems which arise. Ships may be taken
in hand under three main headings: Damage from Encmy Action,
modernisation for Service in FRastern Waters or Defects which must be
made good to continue the duties upon which thc ship is cngnged. I
have never knovm of a ship coming in only for %W/T Repairs, on a large
scale, From this it will be sccn that such work that is undertaken
is depcndent upon other dcfceets which have to be taken in hand,  Hence
such ¥W/T work which will be undertakcen must be fitted into thc time
allowed to put right othcr decfects.,  Amongst the factors to be taken
into considcration are thc following :-

The natural desirc of the ship to bc in action again as soon as
possible, the desirc of all concerncd that thc ship gocs to sca equipped
with the most up-to-datc apparatus, and as many modifications carried
out as possible., That thesc may bc accomplishced depends upon time
available and, in some placss in particular, the labour availablc.

In this connection thcre is a great shortage of skilled clcctricians,
and much dilution has to be acccpted. This adds considcrably to the
difficultics of thc hard worked Elcctrical Overscer and adverscly
affects the amount of work which can bc undcrtaoken.

When a ship is taken in hand therc is usually a Confercnce at
which rcprescentatives of the Firm, officcrs of the ship and the
technical advisers of the Flag Officer arc present, Somc prcliminary
work has becn done and most of the answers arc usually cut and driecd.
In cases of doubt it is usual for thc technical officer and Emcrgency
Repair Overscer to examine thce particular defceet or A and A and decide
whether it can be undcrtaken or not, A tentative datc of completion
is arrived at and, in the case of /T, much will depcnd upon storces
being available,

The position of the P,W/T,0, is not alweys cnviable., He
functions purely in an advisory capacity although called upon to
give decisions which are not always laid dovm in spccifications,

The Electrical Repair Oversccr is responsiblce for getting the
work done but he has many things to contend with, including Radar,
Fire Control and other commitments besides W/T. The P.W/T.0. keceps
him informed of latest devclopments, informetion reccived from A,S.E.
A.P,0's and C,A,F.0's and gencrally oils thc whecls and he passcs
such information on to the Firm's representatives,

A —————————————



The P.W/T.0. may know from his experience that such is the case and
can only inform his Flag Officer. At subseguent conferences this
information is aired, when a new completion date is fixed or the
Firm gingered up. In the meantime the work goes along, the Over-
seers ask for enlighterment on certain points, complain that stores
have not arrived ectc, The P.W/T.0. reports progress to A,S.E,
shakes R,E.A. regarding stores and diplomatically placatcs ships
officers about jobs which cannot be undertaken.

From my previous rcmarks it would appcar that much of the W/T
work is dependent upon time aveilablc.

At the cempletion of the refit the trials period alweys sccms
to depend upon other considcrations. it is gratifying that Their
Lordships have pointed out in A.F.0, 6185/L4L that timc for W/T trials
should be allowed for., Although speccifications statc that W/T sets
should be handed over for test in working order, it is most unusual
for this happy state of affairs to happen and much time must be spent
by the P.W/T.0, and dockyard staff finding the inevitable cross
wires before testing can take place.

In this matter of testing and tuning it is of great assistance
if the Ship's staff co-operate in every vay possiblc. It may be that
there is a danger of telegraphist ratings losing their full scnsc of
responsibility for the technical side of their work, but this
tendency must be checked., It is obvious that thcy should tske every
opportunity to become familiar with the scts they have to operate and
should therefore be present whencver tests arc being carriecd out,

The introduction of the Radio Mechanic branch in no way lesscns the
importance of this, If breakdovms occur after a ship has left its
refitting port it may well be due to failurc on thce part of the

Ship's staff to have become familiar with apparatus which had then
been fitted or modified. Not the least reprehcensiblc feature of such
events 1s the possibility that a P.,W/T.0, called in latcr to assist
will have an unfair impression of his colleague in his mind,

With regard to small craft where no W/T A and A's arc taking
place, it appears to be the idea that the P,W/T.0. will bc responsible
for the maintenance and well being of the W/T, Telegraphists are
sent on leave, or, if on board, used as postmen etc, Thc result
is that when about to go to sea urgent rcquests are madc for P,W/T.0's
assistance. Attention to A.F.0. 6185/4k, para. 2 and 3, should
obviate this,

The P,W/T.0. recceives many enquiries regarding stores. It
does not appear to be generally known that large stocks of W/T stores
are not available at certain ports. Demands for replenishments must
be forwarded to Storing Yards or to Haslemere. Although this is not
meant to be a "Pity the poor P.W/T.0." article, from past experience
I have appended a list of DON'TS which, if more gencrally known,
would help the P.W/T.0., and make for grecater efficiency.

(Editor's Note : The Editor fully appreciates the difficulties
existent in wartime when a ship comes into a yard for a rcfit. It is
often the only chance that the telegraphist ratings gect cf going on
leave, and to a certain cxtent getting cxtra instruction such as
courscs,

It is obvious however, that all tclcgraphist ratings should
take cvery opportunity to become familiar with the sets they have to
operate, and it is hoped as many as possible arc always prescnt when
major tests arc being carried out.

Introduction of Radio Mechanics (W/T) who are alrecady being
drafted to ships will undoubtedly relieve the P.W/T.0, of a great deal
of work on these ogcasions, The amount they arc able to do will
naturally inereage as they beccome more cxperienced, and fuller training
facilitics exist).
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DON'T

poN'T

DON'T

DON!'T

DON!T
DON'T
DON'T
DoN'T
DON'T
DON!'T
DON'T

DON'T

DON'T

DON'T

DON'™TS.

Neglect to ask the P,W/T.0. for advice before conference on
defects and A and A's.

Expect a large maintenance staff to descend on to your ship,
Maintenance is the ship's responsibility and the P.W/T.0. staff
is very small,

Expect a new A and A to be taken in hand when refit is nearly
finished,

Expcct the P.W/T.0. to get jobs donc for which therc is no
Admiralty authority. This applics to any projected schemes
whicli you have heard about in your most recent coursec,

Send all ycur “egnior ratings on leave together so that there is
noc responsibtl. rating on board whilst work is proceeding,

Forget that making aerials is a ship's staff commitment,
Apply for examination of Telegraphist ratings when only a few
days are left before the ship leaves., Examinations require

preparation,

Imagine that P.W/T.0., is a stores officer. Remember at most
places there is a N,3,0, and R.E,A,

Think a Type 86M or TBS etc. can be produced out of the bag.
Allocations are made by Admiralty.

Expect the answer to any query straight away, there arc more
varieties of W/T sets than 57.

Expect the P.W/T.0, to visit you every day. You are not the only
ship in port. He has many other commitments but you are not
forgotten, Your completion date is always on his mind,

Forget to allow time for trials and tests at completion of rcfit.
Forget that it is Admiralty policy to take on board W/T sets
allocated but not fitted. You will have to find room because

they may be fitted at your next port of call,

Dismantle all your aerials and scrap them without being sure
you have spare aerial wire on board,



TYPES 686M AND 687.

Type 686 is a U.H.F, transportable transmitter-receiver for
intercommunication between certain landing craft, working on spot
frequencies between 300 and 312 mc/s, The set was designed for
operation by unskilled pcrsormel. The timec required for installation
is from 15 to 30 minutes, The commnunication range is from 2 to 10
miles according to the height of the aerials, Either R/T or M.C.W.
can be uscd.

As a result of operational expericnce it was decided to carry .
out certain modifications and also provide a portable version of
this set, The modified version is knowm as Type 6861 and the
portable as Type 687.

The main modifications are as follows :—

(a) The incorporation of an external vernier tuning device
(for the transmitter) to facilitate netting when several
stations are involved, This has required some minor
re-arrangement of the transmit/reccive panel,

(b) The incorporation of a miniature loudspeaker and facility
for the employment of a high lcvel output, which can be
uscd either for local reception or relaying of rccecived -
signals. This has involved considerable re-arrangement
of components in the power compartment and a ncw chassis.

Type 687 is electrically similar to Type 6861, but its size
and weight have been considerably reduced, and it is fully tropical.
The chief differences are :=

(a) Two spot frequencigs only are provided instead of three,
but any two of the former five can be presct. Altering
the preset frequencies requires thce usc of Test Sct
Pattern 54455 and can be done only at basc. A reversible
and exchangecable tally plate on the transmittcr and
recciver tuning shows to which pair of thc five channcls
the sect can be pre-sct.

(b) Wo wmorse Key for i.C.W. is provided.

The power supply consists of a 12v., unspillablc accumulator,
Two accumulators are supplied with each outfit,

A lightweight telescopic dipolc acrial is used with L mast
sections to give a maximum aerial height of 15 ft. A directive

array 1s also provided if increased range is rcquired,

The transmitter-receiver and acrial are capablc of with-
standing immersion in watcr for a short pcriod.

The equipment is divided into three loads, viz., transmitter-
recelver 23 1bs. battery 37 1lbs. aerial gear 10 lbs. approximately.

The first Type 686M sets were issucd early in April, 1945, and
it is expected Type 687 will be rcady about Junc or July, 1945.

C.A.P,0. 28/45 givce certain preliminary information.
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