











corresponding to its colour and proceeded with the
distribution on her own initiative. Supervisors
backed up and checked the distribution at each stage.

Outward from the district distributing centre all
messages were passed over the public network. This
had an unknown delay potential in that calling
equipment could not be specially marked to give the
operator any way of discriminating between air raid
warnings and other calls. Moreover, if all junctions
including alternative routings were engaged, the
breaking down of another, quite likely urgent call,
introduced difficulty and delay. By night these
troubles were forestalled by setting aside junctions
to be used as private wires for the sole purpose of
passing air raid messages.

The final link in the chain was the ringing of the
recipient. In some instances recipients rented a
scparate line for air raid warning calls. Cases of
failure to answer promptly were taken up on behalf
of the Ministry of Home Security by the local Chief
Constable.

Because of the late stage of a raid at which industrial
warnings were issued, their instantaneous and reliable
dissemination was essential. This was achieved
by a bell code signal with a distinctive variation to
indicate the cnd of danger. ‘A monitoring signal was
usually provided for the wamning officer to show that
the signal had gone out from the relay set at the
distributing exchange, which was in some cases as far
as 20 miles distant.

A skeleton circuit showing the arrangements
adopted by the Welsh and Border Counties Region is
shown in Fig. 2. An associated timing circuit driven
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by one- and six-second clock pulses arranged that,
when the alarm key was thrown, relay C was operated
for one second on and one second off for half a
minute, and, when the release key was operated,
relay C was operated continuously for half a minute.

Liaison between Warning Centres and Tally of
Warnings.

‘To ensure continuity in the plotted track of an
aircraft moving‘across the country, each reporting
centre kept all adjacent ones apprised of the details
of the aircraft’s progress as reported by their own
Observers. To economise plant this liaison was
maintained over one-way circuits. By the courtesy
of the Royal Observer Corps the operational inter-
centre ‘‘ tellers ”’ were instructed to tell to adjacent
centres of air raid warnings issued by the waming
officers at their own centre. The warning officer had
consequently to let his colleague the teller know
quickly of warmnings he gave, without, at the same
time, causing a disturbance in the operations room

. of sirens was advocated.

by his actions. At the suggestion of the Ministry of
Home Security, the Engineer-in-Chief (S. Branch)
developed a simple but eminently satisfactory circuit
by which a lamp display was given to the tellers
simultaneously with the main display in the reporting

. centre.

The sequence of operations following a decision
of the warning officer to issue a red warning was this.
First he would call the district distributing centre
operator over the private wire, give her the message-
and receive acknowledgment of its acceptance. Then
he would throw the key to light red lamps against the
name of the district on the main centre display panel
and on the small display strip in front of the inter-
centre teller. The teller then told the ‘waming,
e.g. ‘Southend Air Raid Warning Red” to all adja-
cent centres, afterwards depressing the cancel key.
This extinguished only the teller’s display, leaving
alight the main display as a reminder to the warning
officer that the Southend warning district was under
a red warmning.

At adjacent centres, plotters who listened con-
tinuously on the telling lines from the neighbouring
centres controlled ‘keys to display in their own centre
the warnings they heard. This display helped warning
officers in their own decisions by making known to
them warmnings issued and cancelled by their neigh-
bouring colleagues. It also enabled warning officers
at selected centres to report to Regional Head-
quarters warnings obtaining in each Civil Defence
Region. This was of value in connection with
operation of the Civil Defence Services.

Remote Control (f Sirens.

One criterion of a satisfactory waming system is
that any delay betweeen the decision to warn and the
recipients (e.g. the public) becoming apprised shall
be a known minimum and constant figure. .Delay in
transmission of warning messages over the public
telephone network is inevitable so that it was essential
not to add to it by delay in sounding the sirens after
receipt of the message. To this end remote control

The Post Office system “A” was the common

. straightforward and simple system most often em-

ployed. Exchange-control was a desirable elaboration
by which the telephone exchange operating staff
receiving a message for distribution could sound the
sirens from the switch room.. The simple system
“A’ provided instantaneous remote control of all
sirens up to 30 miles distant, if desired, and -auto-
matic timing of the wails of the akrt by switching the
siren motor on and off at pre-arranged intervals by
means of timing cams on a synchronous motor shaft.
Exchange control gave,in addition to these advan-
tages, automatic timing of the duration of the whole
alert or raiders passed (“all clear”) signal. .

Heating of sirens by a 1 kW unit.in each voice box
to prevent seizure due to frost was not remotely
controlled from a central point but by a thermostat
located near to each siren.

The “"Cuckoo” Siren Altachmend. ‘ ‘

The “ Cuckoo"’ attachment was a device develaped
by the Research and Experimente Branch of the













the Bournemouth Telephone Area under the overall
control of the H.Q. War Group arrived in France
to supervise the work of excavation and laying
of the armoured cable between Pirou and St. Lo.
Concurrently, officers from Engineering Headquarters
arrived to supervise the installation of the repeater
station at St. Lo.

It was the original intention that the excavation
for the Pirou-St. Lo cable should be undertaken by
military labour, but owing to other commitments
this plan did not mature, and eventually the work
had to be carried out with civilian labour. Progress
was rather slow by British standards and much
work still remained to be done when the blow
fell in May, 1940, and the Channel ports and French
coast as far as Abbeville passed into German hands.
This meant the severing of most of the main cross-
Channel cables and the importance of the Channel
Isles link became paramount.  Accordingly the
greatest possible pressure was brought to bear on all
concerned to expedite completion of the work, but
the increasing difficulties of cross-Channel transport
created serious delays in the delivery of cable, etc., it
being necessary to land the cable at St. Malo and haul
by road for nearly 150 miles.

In late Vlay and early June the position became
desperate and for nearly a week very few of the
staff had any sleep, as a supreme effort was made to
complete the work. The Germans dropped a few
bombs with little effect, the roads were crowded with
refugces, and occasionally members of the staff were
detained for questioning by the French police as sus-
pected spies, but still the work went on. News that
the submarine cable had been landed at Pirou about
June 10th, 1940, acted as a wonderful tonic to the
staff and within a few days the land section of the

cable was completed, tested, and pronounced fit for

service. Efforts were also made at this juncture to
pickupand restore to service the old Jersey to St. Malo
single-core submarine cable which had been abandoned
some years before, but although the ends were picked
up and tests were pressed forward by E.-in-C.’s Test
Branch officers events moved so rapidly that it was
not possible to bring the cable into use. On June
15th it was decided to evacuate the staff from France,
and the way to Boulogne being closed, two private
cars were hired to transport the staff to St. Malo.
The roads were crowded with refugees travelling west,
but St. Malo was reached eventually and after pro-
longed negotiations with the military commander the
staff were allowed to leave in a small paddle steamer
carrying 1,500 military personnel, which reached
Southampton without further incident -on June
16th, 1940.

Events in the Islands immediately preceding lhe
Occupation.

The permanent staff engaged on the Islands con-
sisted of five men in Guernsey (including three men
on rota duties at the Fort George radio station)
and three in Jersey, and these men maintained the
whole of the telegraph and long distance telephone
plant. When the Germans seized the Channel ports
the strategic importance of the plant on the islands
increased very considerably and it was considered

" evacuate the two linemen.

essential to station an Inspector on the islands,
Accordingly an Inspector took up duties there on
May 28th and he was just in time to supervise the
landing of the shore ends of the submarine cables on
Guernsey and Jersey. These cables were laid by
H.M.T.S. Ariel, the landings taking place at the
various cable huts between May 31st and June 11th.

On June 6th staff from the E.-in-C.’s Office arrived

‘in the islands to supervise the installation of new

type carrier equipment designed to afford 24 circuits
and temporary equipment required to set up another
14+ 4 carrier system to France via Fliquet and
Pirou. Work proceeded rapidly on the carrier
equipment; but by June 18th the military situation
had deteriorated to such an extent that it was
decided to evacuate all staff except those required
for maintenance of skeleton communications.

It became known on June 19th that the islands
were not to be defended and instructions were issued
for as much radio and carrier equipment as possible
to be salvaged and brought to -England on the boat
evacuating the staff. All staff, except one lineman on
eachof the twomainislands, but including contractors’
men engaged on the installation of the carrier equip-
ment, were safely embarked on the s.s. Biarritz,
together with the salvaged equipment, and sailed at
9 a.m.on the 20th, arriving at Southampton at 3.30
p.m. the same day.

Requests were made by the civil authorities in
the Islands to retain the Guernsey and Jersey line-
men to maintain communications, and this request.
was acceded to on the understanding that every
endeavour would be made to evacuate these officers
when their services were no longer essential. It was
reported on June 29th by the lineman at Guernsey
that the harbour was now empty and no further
boats were expected. At 10.55 a.m. on July 1st
communication with the Islands was suspended and
advice was later received that the Islands had been
occupied by enemy forces.

On July 2nd a determined attempt was made to
An R.AF. speed boat,
escorted by four Coastal Command ‘‘ Blenheim "
fighter-bombers, was despatched from Weymouth
and reached Guernsey just after noon. The officer-
in-charge of the boat landed and made representations
to the Bailiff for the release of the Guernsey lineman,
but these were refused, and in the light of the fact
that German planes were now reported to be landing
on the Guernsey airfield the officer was forced to
return to his boat. By this time enemy aircraft
were coming in with low-level machine gunning and
dive-bombing attacks on the harbour and the boat
was forced to leave, being attacked repeatedly during
the whole of the return journey to Weymouth.
Two of the escorting Coastal Command aircraft
were lost in the engagement.

Thus on July 1st, 1940, opened one of the darkest
periods in the history of the Islands, and one which
was destined to last for nearly five years.

The Period f Occupation.
The linemen on the two islands (Mr. P. G. Warder,

S.W.1, Jersey, and Mr. L. LeHuray, SSW.2 (now
S.W.1) Guernsey), were instructed by the Germans

103



























keyboards were let into the table top, as may be
observed in the bottom left-hand comner of Fig. 2,
but could be installed in the upright position if
desired.

V.H.F. R|T Keyboards.

Communication between aircraft in flight and the
sector controller was maintained by radio-telephony,
each sector station being allotted a certain number of
frequencies on which to operate. Shortly before
D-Day it was decided to reorganise the VH.F. R/T
control system and -to increase the number of
frequencies available at each sector. Existing Air
Ministry equipment was not suitable for the proposed
new scheme and the Post Office was requested to
undertake the design and production of the new
control equipment required.

The V.H.T. RT transmitting and receiving stations
were divided into two classes, referred to as ‘' local ”
stations and ** forward relay ' stations. The former
were usually about threce miles distant from the
sector operations room, and the latter approximately
100 miles away. Usually the local stations operated
on twelve frequencies and the fonwvard relays on
eight. The frequencies in use at the forward relays
were duplicates of a corresponding number of
frequencies at the local station, thus affording greater
radio coverage on those frequencies.

The land line connections between the R/T stations
and the sector operations room were referred to as
* channels "’ and consi-ted of 4-wire circuits.

In the operations room the local and forward relay
channels were terminated on a twenty-three line R/T
keyboard at the controller’s position and were
ancillaried to eight other deputy-controllers positions
Each channel was also connected to a separate R/T
monitor’s position where it was permanently moni-
tored. ' When a signal from an aircraft was heard by
the monitor (and if the monitor was unable to deal
with the situation), a controller was called into
circuit by the operation of a signalling key which
caused the calling lamp associated with the particular
channel to glow on each of the controller’s keyboards.

The facilities provided by the keyboards may be
summarised as follows :—

Controller's position.

(i) Access to any of twenty R/T channels for
monitoring and transmitting purposes.

(ii) Bothway signalling and intercommunication
facilities to any monitor’s position.

(iii) Remote switching of the R/T transmitter and
automatic attenuation of the R/T receiver
during sending.

(iv) Access to D/F stations.

Monitor's positions.

(i) Permanent connection to the ‘‘receiver "’ half
of one channel only.

-

(ii) Bothway signalling and intercommunication
facilities to all controller’s positions.
(iii) Remote switching of the R/T transmitter and

automatic. attenuation of the R/T receiver
during sending.

Operations P.B.X.

By virtue of the vital nature of the messages
passed over them, the majority of circuits terminated
on the operations keyboards were of the point-to-
point type. Access to the lesser important circuits
was made via the operations P.B.X. The operations
P.1B.X. consisted normally of a four-position P.M.B.X.
No. 1A switchboard, on which were terminated lines
to satellite airfields, aircraft dispersal points, flying
control offices, ctc.

65-Line Switchboards.

The standard P.O. 63-line P.B.X. switchboard
served many important functions in the Fighter
Command organisation. Prominent among these
were the administrative services at all stations, the
flying control arrangements at airficlds and the
movement liaison service at group headquarters.

The flving control P.B.X. situated in the flying
control tower on airfields provided intercommunica-
tion Dbetween the flying control officer and such
points as the ambulance service, crash tender,
Sandra beacons, Fido control and dispersal points.
Communication was also available through this
P.B.N. to the parent sector and group headquarters.

Perhaps the most important 65-line switchboard
was that serving the movement laison service
(M.L.S.). A fighter pilot upon sighting an aircraft
could not afford to hesitate before deciding upon the
action to be taken. All the more important was it,
therefore, that pilots should be aware of the move-
ment of all other friendly aircraft in the area. Termi-
nated on the M.L.S. switchboards at all group head-
quarters, therefore, were circuits connected via
numerous switching points to all other flying com-
mands, over which were reported in advance the
proposed movements of aircraft belonging to those
Commands. The type, number, height, course and
calculated time of arrival in any particular area were
reported and the information was passed to all sectors
concerned. To prevent the enemy obtaining previous
knowledge of proposed raids the transmission of all
such circuits was scrambled, frequency changers
being incorporated in the circuits at guarded points.
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Two duct routes were led from the building, these
fanning out into five separate routes immediately
outside. The telephone service was provided by a
9-position sleeve-control type P.M.B.X. which
catered for operational and administrative traffic.
How large the administrative traffic was can be
gauged from the fact that the naval personnel under

the C.-in-C.’s command numbered over 100,000— A

larger than the peace-time strength of the whole
Navy. The P.M.B.X. was served equally by naval
and R.A.F. private wire circuits and was manned
jointly by WRENS and WAAFS. A 3-position tele-
printer switchboard (No. §) was installed to carry
administrative teleprinter traflic, give Dbroadcast
facilities and concentrate naval teleprinter lines.
The Naval Signal Office was equipped with 20
teleprinters, together with an automatic perforator

and transmitter {for broadcasts. On an average day,
700/800 signals were handied, though at times the
number soared 10 1,400, An interesiing feaiure was

a duplex teleprinter type installation provided by the
Western Union Cable Company which shared onc of
the transatlantic cables with the Admiraliv, U.SA.
H.Q., etc., in Britain, the A.C.H.Q. * chaonel”
being extended to the C.-in-C.'s opposite number on
the Western Atlantic seaboard. This installation was
provided after America had declared war and enabled
the two H.Q. staffs to have immediate contact without
recourse to wireless.

The R.A.F. Signals Section commenced with an
installation of over 50 teleprinters working on opera-
tional and administrative circuits to stations, lateral
links to H.Q. Coastal Command, other Groups and
D.T.N. tails. It was subsequently agreed to put all
operational circuits on a concentrator (Teleprinter
Switchboard No. 16) and share the lines between a
smaller number of machines.

Incorporated in the Group was an Air Ministry
meteorological broadcast unit which collected weather
observations from the West of Scotland, Northern
Ireland, North-western England and North Wales,
In addition a special transatlantic meteorological
bulletin was continually received by teleprinter
from the ** Transat '’ headquarters. In no work was
up-to-date accurate knowledge of weather more
important than when flying or sailing straight into
the prevailing weather in the Atlantic. Many a
convoy diversion and many a direction to aircraft
has been determined solely by weather forecasts,
derived from information fed incessantly for 24 hours
a day, seven days a week over the teleprinter network.
This information was sent direct to the Liverpool
A.C.H.Q., and not as usual to local collecting centres,
although the system required some circuits as long as
600 miles.

Remote control wireless telegraph circuits were set
up from Liverpool to stations scattered over the
British Isles as well as nearby stations. The circuits

were duplicated on alternative routes on account of
their importance, all stations being remotely con-
trolled from the A.C.H.Q. In all, over 420 private
wires radiated from A.C.H.Q., many of them several
hundred miles long.

The equipment in the A.C.H.Q. building included
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a Telematic house telephone system, which gave_the
Commander-in-Chief and his staff conference%acihtles
without the assistance of an operator, an important
matter even within an operational headquarters.
Special loudspeaking telephone equipment was pro-
vided and used for the daily joint conference with the.
Admiralty, Coastal Command and other Commanders- -
in-Chief.

Most of the foregoing work was completed for the
opening of A.C.H.Q. in Liverpool. Six weeks after-
wards, in mid-March, 1941, following a severe air
raid, Liverpool H.P.O. was burnt out and the V.F.
telegraph equipment and repeater station there
seriously damaged.  Although seriously affected,
A.C.H.Q. communications were rcstored in a short
space of time.

The first week in May, however, saw an all-out
eight-night blitz on the centre of Liverpool, during
which the building containing the three main Post
Office exchanges was burnt out, and A.C.H.Q. lost
03 ver cent. of its communications.

13y dint of extraordinary efforts, Bank repeater
statien was fullv in service again within cight days
and, manwhile, emergency bays of mains-operated
equipment were installed in A.C.H.Q). and Lancaster
House: and snain cables cut in.  Restoration of most
circuits was completed within ten days and only just
in time : on May 22nd the Bismarck and her escorts
left Norway to destroy our shipping, an elaborately
planned coup doubtless not unconnected with the
extended blitz on the centre of Liverpool. A.C.H.Q.
survived, and was able to co-ordinate and control the
search which was so successfully terminated by the
sinking of the enemy on May 27th. The tense atmo-
sphere in the Control Room (Fig.2) during that
operation will not easily be forgotten by those who
were present.

A reserve headquarters was equipped at Lord
Derby’s seat, Knowsley Hall, 11 miles from Liverpool,
and within a reasonable distance of the North-west
Central switching centre which was set up later. "All
equipment was duplicated, and over 150 circuits
could be switched at seven different points. Trial
runs at the reserve headquarters were carried out
with great success, but fortunately it was never
required in actual service. ’ -

Northern Ireland Bases.

Two large naval bases were opened at Belfast and
Londonderry, with smaller centres at Larne and
Bangor. Belfast had a 4-position C.B.9 switchboard
and 10 teleprinters fed by 124 private wires, as well
as 23 switchboards located at subsidiary establish-
ments. Londonderry was equipped with a 7-position
P.M.B.X. No. 1A, a’ teleprinter switchboard and eight
teleprinters.

Coastal aerodromes were established at Aldergrove,
Limavady, Nutts Comner and Ballykelly, with flying
boat bases at Lough Eme and Killadeas. As most of
these bases were in the west, the existing routes were
quite inadequate to meet the demands. Special
expedients had to be adopted to obtain the requisite
number of circuits, including the use of phantoms on
10 1b. star-quad cable and emergency repeaters
housed in roadside huts. A 3-channel overhead









Post Office Equipment
for Radar
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Tbe article describes some of the interesting equipment devggped by the Post Office and used by the Air Ministry at Radar
stations,

Introduction.

IHEN the first secrets of radar were made
s ;s public, interest was largely focused upon its

use for the detection of aircraft. With a
knowledge of the first principles of radar it is un-
doubtedly this application that comes readily to
mind. It was, in fact, the obvious channel for early
development quite apart from strategical necessity.

The Air Ministry was not slow to appreciate the
immense value of radar to augment the existing air
defence reporting scheme and to extend the area of
observation considerably beyond the shores of
Britain. Accordingly, the development of a chain of
reporting stations was projected in the very early
stages, and was, in fact, in operation at the outbreak
of war.

The vital link, as with all previous reporting
schemes, was communications. It was inevitable,
therefore, that the services of the Post Office should
be enlisted at an early stage. But this was not all.
There were other problems which, it was realised,
could be readily solved by the use of telephone
switching technique and the assistance of the Post
Office was sought in the development and production
of the equipment required..

Historical Survey.

Co-operation was first established in 1938 when the
Air Ministry approached the Post Office regarding the
development of equipment for use with the east coast
chain of reporting stations. Development proceeded
with all speed, and by early 1940 it was possible to
provide equipment for all stations covering likely
areas of approach. From 1940 onwards an ever-
increasing Air Ministry programme had to be met.
The number of existing types of stations was in-
creased to cover all areas. New types to meet the
constantly changing operational needs were pro-
jected, developed and established almost in one
operation.

It was not long before the spotlight of urgency
changed from reporting stations to interception
stations and thence to controlling stations concerned
primarily with offensive operations. During the same
period the programme of mobile stations, both for
home and overseas use, increased considerably. In
all these stations P.O. equipment had to be installed,
varying from small keyboards to racks of automatic
equipment, etc. Finally the records showed that GG
different types of stations had been dealt with and a
grand total of 365 fixed and 644 mobile stations had
been equipped.

Space does not permit of the description of the
communications equipment, and the remainder of the
article will be devoted to a brief outline of some of

the more interesting items of special equipment which
were produced.

THE CALCULATOR

However impressive the towering aerial arrays,
high-powered transmitters and bays of receiving
equipment at 4 main reporting station might be, it is
with the final answer that the operational side are
concerned and how soon that answer can be trans-
mitted to a control centre in a readable form. The

- electrical calculator was developed to obtain this final

answer from the radar information.

The Problem.

The message to be transmitted to the control
centre is required in the following form :—

(a) A map reference position.
(b)) A height in feet.
(c) A number of aircraft.

The map reference is requifed in the form A1234,
where the letter defines a particular map square of
side 100 km., the first two figures represent the
distance in kilometres along the ‘‘ x* ordinate and
the last two the distance along the “y ' ordinate,
within that square.

Fig. 1 represents the
face of the cathode ray
tube on the radar re- :
ceiver. The lengthof the
trace represents the full
range of the station
(e.g. 300 km.). The de-
flection E is an echo
denoting the presence of
aircraft at a range "“R”
from the station.

The angle of bearing

(Go) or angle of elevation , .
(Ga), dependent upon whether bearing or height
measurements are being taken, is given from the
angular setting to which the gonio control must be
rotated for'E to be at minimum amplitude. The
value of R can be read directly from a scale along the
trace. The number of aircraft can be estimated only
from the formation of the echo. .

The values of G6, Gz and R can be read directly,
but require conversion into message form. A further.
cornplication is that neither G8 nor Ge is a true value
and must be corrected to the true angles of bearing 6
and elevation « respectively. The correcting factors
which must be applied are dependent upon the
surrounding terrain and thus upon the angle of .
bearing. They are values which must be pre-
determined for each station.

C.RT.

TRACE

Fic. 1.—ForyM oF TrACE
oN CATHODE RAY TUBE or
RADAR RECEIVER.
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measurements across to the controller as quickly as
ossible and at the same time to show the difference
etween the heights of the target and fighter. Also
the heights had to be displayed in other parts of the
operations room. To enable these facilities to be
given the height-signalling equipment was developed.

The Problem.

The requirements may be summarised as follows :—

(@) To provide a means whereby the height informa-
tion as read by the height finder could be
recorded in the form of a remote lamp display.

(6) To provide a means of determining the difference
in the heights of the fighter and target and
display this information.

(c) To enable (@) and (b) to be carried out for four

*  separate interceptions simultaneousiv,

Circuit Principles.

To enable the information lo be recorded and
displayed, plunger kevs were incorporated in the
radar equipment and lamp displays instalied as
required. The information keved was stored on
groups of relays, each number being translated into a
‘Radix 2" expression. By such representation,
subtraction of the two numbers was conveniently
effected, because any number expressed in radix 2
terms is made up entirely of the digits 1 or 0, which is
readily expressible on relays, since 1 or 0 can be
represented by the operated or unoperated condition
of the relay respectively. Then by testing the operated
and unoperated conditions the difference can be
recorded on a further group of storage relays.

The control equipment, consisting entirely of
3,000 type relays, was mounted on a standard 2,000
type rack 8 ft. 6 in. by 2 ft. 9in. Strip-mounted relay
sets were used and cables to the displays and controls
were distributed from connection strips mounted on
the rack. A fully equipped rack accommodated four
interception circuits and one operations room display.

TeHE CoMPUTER TYPE 60A

This equipment was designed for use in bomber
control stations whose function was to transmit
signals to pathfinder aircraft in the vicinity of the
target, and thereby contrql the plane during its
“run up ** and release of target indicators, etc. Two
control stations were involved in the operation and
were ‘known as Cat and Mouse stations. The
Cat kept the bomber on a specified approach course
and the Mouse gave instructions as to when the indi-
cators should be released. The latter requirement
involved an accurate timing device and facilities for
sending code signals to the aircraft. For this purpose
the computer was designed.

The Problem and Circuit Principles.

At the Mouse station a trace was provided on a
cathode ray tube closely embracing the target area.

This trace is represented by Fig. 6. A, B and C are
artificial echoes and represent points on the approach
run. A plane flying along the prescribed course 18
displayed as a further echo on the trace.

The problem was to measure the time taken for
the aircraft to fly from A to B, and then deterrmne

F16. 6.—ForM oF TRACE oN CATHODE
RaY TuBe EMBRACING TARGET AREA.

the point y at which the rclease signal must be
given to the aircraft. Also to send code signals to the
aircraft a! certain intervals, giving waming of

approach to point y.

The circuit principle followed was :—

(@) To step a uniselector under the control of a
fixed impulse rate as the plane echo travelled
from A to B.

() To step a further uniselector an equivalent
time, less the time of bomb fall (y to C), at
which point a rélease signal was sent to the
aircraft. The time of bomb fall was preset on
a group of keys and adjusted according to the
height of the aircraft.

The ‘‘approach’ messages were sent by the
depression of keys mounted on the receiver, the actual
code being decided by relay circuits.

The equipment wa8 mounted in duplicate on a
special apparatus rack at the Mouse station. The con-
trol keys, etc., were mounted on the radar equipment.

Conclusions.

Successful accomplishment of the Air Ministry’s
requirements was made possible by the co-operation
of the parties involved. In this respect mention
should be made of the Air Ministry Telecommunica-
tions Research Establishment from whom many of
the basic ideas originated, of the Post Office Factories
Department, Messrs. Siemens Bros. and others who
were responsible for production, and of the Engineer-
in-Chief’s Circuit Laboratory and the Regions who
carried out the installation work.

Permission from the Director of Signals, Air
Ministry, to publish this article is gratefully
acknowledged.
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The Main Blitz,

The great attack of November 14th-15th, 1940,
was not Coventry’s baptism of fire by any means.
According to the carefully recorded details in the
D.T. log book there had been 30 previous occasions
when bombs had actually dropped on the city.
Do you remember the monotonous broadcasts that
the enemy had attacked the West Midlands?
Coventry shared "this honour about 50-50 with
Birmingham. Many of these earlier raids were of
considerable magnitude, judged from the standard
of the loss of life and damage to property, but damage
to Post Office plant was not extensive. The latter
suffered most severely on October 23rd, 1940, when
260 lines were put out of order. As an indication of
the size of these attacks examination of the D.T.
log book reveals many occasions upon which the
entrics of the ‘ addresses "’ of H.E. and incendiary
incidents covered several quarto pages.

This was the period when the sirens were sounded
regularly night after night for months; the time
when the facetious-minded were saying ** Jerry’s
late to-night,”” or * what’s keeping him to-night ? "
the time when in many households someone would
get up a ‘ sweep "’ on the exact time of the sounding
of the siren. Such was the jocular, defiant, proud-to-
be-in-the-front-line, but rather tense, atmosphere of
November 14th, 1940, when in the afternoon of a
day of exceptional autumn sunshine a lone enemy

fighter flew over the city and formed a large question

mark, complete with dot, with its vapour-trail in

the blue sky. Whether this was accidental or -

intentional we may never know, but it certainly
happened. '

The fine day was followed by a night of quite
remarkable brilliance. A full moon and a completely
still and cloudless sky with a display of stars such
as astronomers dream of provided the enemy with
as perfect a night for a big attack as he could possibly
hope for. On this night of calm and breathless
beauty the people sensed that such an opportunity
would not be missed, but no one I am sure antici-
pated anything like the attack which developed.

The sirens went at 7.10 p.m. From then, hardly
without pause, successive waves of aircraft flew in
from all points of the compass, at intervals of only a
few minutes, until at 6.17 a.m. the-‘‘ all clear '’ was
sounded. Eleven hours and seven minutes of con-
tinuous bombing. The official estimate of the number
of machines used was 400. The total weight of bombs
dropped was 400-500 tons, and there seems no doubt
that some machines made two journeys in the
one night. :

It was soon evident that the centre of the city
was the main target and in a very short time many
serious fires were raging. The outer reachcs were
by no reans neglected, however, and the centre,
which seemed to be one large fire, was surround~d
by rings of isolated fires reaching out to a radius of
two miles. & dut two in

ineering staff on duty were two in (ke
D}T‘ec:gtgrlgl andg three in the main exchange. I_n
addition, one man was In attendance at the City's

A.R.P. report centre.

The D.T. Control was on the ground floor of
Telephone House, which is in the centre of the city.
Another member of the staff proceeded to the D.T.
Control as soon as he realised the raid was going to
be a serious one.. Telephone House is a large, modem
building, the ground floor of which, with the excep-
tion of the D.T. Control room and one other, consists
of shops, and one of these was a branch of a well-
known firm dealing in cycle accessories and similar
goods. An incendiary bomb fell into this shop through -
the window and within a short time, owing to the
inflammable nature of the shop’s contents, produced
a major fire. This fire engulfed the shop’s storeroom
above on the first floor and then commenced to bum
away the floor of a room on the second floor, which
is the largest single room occupied by the Telephone
Manager's clerical staff. The three officers on duty

-viggrously attacked the fire in this room and their

efforts"kept it under until the brigade could attend
to its source below.

Meanwhile, over at the exchange, the large number
of line faults was rapidly putting the exchange out
of action by the engagement of selectors, and finally
a complete congestion occurred. Trunk and junction
circuits which remained serviceable were of no use’

" because none of the-subscribers could obtain a

selector. Eventually, the only remaining link with
the outside world was the P.W. between the Area
D.T. Control and the Regional D.T. Control at Bir-
mingham. All the requests for outside aid made by
the Civic and Military Authorities and the Fire
Service were passed.over this single remaining line.
The famous phrase, * Seldom . . . has so much been
owed by so many . . . " might appropriately be
quoted.

The water-supply failed in a large part of the city
quite early in the raid and the reinforcements for
the fire services, when they arrived, were rendered
ineffective for this reason. Among all the circuits
which were affected on the night were the Observer
Corps and Gun Operations room networks.

The electricity supply to the exchange failed-and
the exchange staff wisely decided to plug out every
circuit on the M.D.F. to save the exchange batteries
and release all the links. Vital circuits were quickly
tested and those which were in"order were put
through and received service. The complete break-
down was for not more than two hours.

For their services during the night one officer
was awarded the richly deserved honour of the
George Medal and two others the British Empire
Medal.

"The ancient but gloomy wisecrack which tells
how all good things come to an end applies equally
to the bad things (although they seem to be with
us longer), and shortly before dawn there were
enough’sirens still capable of functioning to inform
the populace that it was all over for that night
at lcast.

Figs. 2 and 3 are included to illustrate typical
damage to exchanges caused by air raids on this
country.

133





















Headquartérs Notes

Test and Inspection

It is not possible in the space available to deal
with any of the aspects of the testing and inspection
work in detail, but the following notes may be of some
interest.

Cables.

Well before the war, in anticipation of the effects
of air attack on the cable networks, provision was
made for emergency stocks of trunk cable and a
number of dumps were selected at various parts of
the country where bulk reserves of a large range of
sizes of cable were stored. These reserves when drawn
upon were replaced as soon as possible.

Ministry of Supply Cable, Wire and Linc Stores.

The supplies of all types of lead covered dryv core
cable for the Army were obtained through the Post
Office and very large quantities of this were inspected.
The outstanding item was the 14/40 P.C.Q.T. and
P.C.Q.L. of which some 13,000 miles were manufac-
tured, the output rising to over 600 miles per month
during the peak period. Over 50,000 tons of hard
drawn copper, mainly 200 lb. per mile, was also
inspected and large quantities of general line stores
items, including wood arms.

Submarine Cables.

During the war, apart from the standard gutta-
percha submarine cable for repair stock, the most
important submarine cable manufactured was the
coaxial carrier type. This was first insulated with
paragutta, but as polythene became available for
Post Office use this improved dielectric was utilised
with a consequent saving in rubber and improved
electrical characteristics of the cable. In all about
1,700 miles of this cable have been manufactured,
tested and accepted at works.

Telephone and Telegraph Equipment.

The falling off in the amount of inspection on
telephone exchange equipment after the commence-
ment of the war enabled the Post Office to offer
assistance to the C.LE.M.E. on the inspection of

" telecommunication equipment required by the Army.
Arrangements were then made for the Post Office to
inspect on behalf of the C.I.E.M.E. all carrier and
repeater equipment and many other items, such as
command switchboards, switch sections for W.D.
trunk exchanges, field telephones,
generators, microphones and buzzers. .Very large
numbers of components and spares were also dealt
with. )

In 1942 the Post Office took over the inspection of
the whole of the output of teleprinters for use in all
services, and other telegraph items also came under
inspection, including auto transmitters, high speed
morse apparatus, perforators, printers, Wheatstone
transmitters and receivers, and the spares for all this
equipment reached almost astronomic proportions.
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fullerphones,

A large variety of special air defence and radio
equipment for war purposes was produced in the
Post Office factories during the war which came under
inspection at the London and Birmingham Test
Sections. The following items give some idea of the
wide field covered.

Aty Defence.—Switchboards of various types, key-
boards, transmitting and signalling equipment, plotting
and controllers’ tables, D.T.N. table coders, control
units, display panels, night signailing equipments,
detonator controls, siren controls.

Radio.—Ultra short wave transmitters and receivers,
H.¥. transmitters, aerial swvitching equipments,
Arinv wireless sets repaired by P.O. factory.

Aobile Lguipments (filled on i olor Vans).—Bomber
stati"n oneradonal vans. Bomber station telecom-
muwaication vans,  Mobile 12-circuit and 3-circuit

carfiky wquipaients,  Mobile ultra  short wave
equipmen:i:. .
Another ixportant radio item was the lifeboat

emergency sct, of which large numbers were inspected
at contractors’ works.

ARP.

Some of the carliest work having a direct connec-
tion with the war arose in 1939, when a request was
received from the Ministry of Home Security for
assistance in the inspection of Anderson shelters,
which were being ordered in large numbers. A total
of 2,485,000 were dealt with, on a sampling basis,
and later inspection was carried out on 640,000
bunks for shelters, 241,000 smoke generators and
finally 1,184,000 Morrison shelters.

During the same period the Post Office Stores
Department was dealing with various clothing and
other items for the Ministry of Home Secunty,
including firemen’s leggings, axes and rubber gloves,
which also involved inspection work. Large numbers
of respirators fitted with transmitters or repaired
by the Post Office factory were tested for gas tight-
ness on dummy heads, approximately 117,000 being
dealt with. .

Operation Plulo. .

Post Office assistance was sought by the Ministry
of Fuel and Power (Petroleum Division) in the early
developments of “Operation Pluto” and in addition
to giving advice on the make-up and specification
of the H.A.LS. cable used as a submarine pipeline,
the inspection of the manufacture of the cable at the
various cable works was undertaken by the Post
Office for the Petroleum Warfare Department. The
make-up of the cable and the arrangements made for
laying it from specially adapted ships have already
been very fully described in the technical press
from information supplied by the Petroleumn Warfare
Department.

F.0.B.



Telegraphs

During the earlier stages of the war, work in
connection with the public telegraph service was
largely concerned with arrangements to counter the
effects of possible damage by enemy action. This
work mainly consisted of the provision of reserve
telegraph instrument rooms, the provision of a limited
number of operating positions in protected accom-
modation and the division of voice frequency tele-
graph installations between two or more locations.
In addition a unit type of phonogram equipment,
completely wired and readily transportable, was made
available. In London steps were early taken to cover
the effects of damage to the Central Telegraph Office
by the construction in underground protected accom-
modation of two large telegraph offices, each com-
pletely equipped for the immediate operation of some
100 teleprinter positions. Each office was provided
with voice frequency telegraph equipment capable
of being switched to the more important provincial
centres and each was capable of operating indepen-

dently of any outside source of power. One of these

installations, near the Central Telegraph Office,
allowed of the continuance of traffic during air raid
conditions and both justified their provision when the
Central Telegraph Office was destroved by fire in
December, 1940.1 :

A policy of decentralisation of the telegraph work
at Provincial Zone Centres by transfer to Area Centres
was adopted in 1941, which necessitated a considerable

increase in the teleprinter and phonogram facilities’

at these latter offices. To provide for the additional
teleprinter circuits at the Area Centres some re-
arrangement and extension of the voice frequency
telegraph network was necessary, including the
transfer of existing equipment, provision of new
equipment and the opening of new voice frequency
telegraph stations. At the same time further de-
centralisation of traffic operation in London was
grovided by the opening of four main ring offices in
fay and June, 1941, and the linking of these offices
to the provincial centres by the installation of voice
frequency telegraph terminals away from the main
installation. A further protection against enemy

damage was taken by the installation of a large block -

of voice frequency telegraph terminal equipment in
underground accommodation in London. Con-
currently with these changes, work was proceeding
steadily with the modification of the power arrange-
ments at all the large telegraph offices to ensure a
24-hour battery reserve in the case of the breakdown
of the external source of power supply.

To further cater for emcrgencies arising from
enemy damage four mobile units, each equipped with
three 12-channel telegraph terminals as well as line
amplifier, signalling and the necessary power equip-
ment, were provided and lccated at suitable points
throughout the country:.

In retrospect it is striking how little was the loss
due to enemy action ef V.I7. telegraph terminal
equipment and in compziison how heavily the
telegraph instrument rooins suifered. The greatest

1P.O.E.E.J. Vui. 8, p. 11,

loss of V.F. terminal equipment occurred when the
Central Telegraph Office was burnt out and although
the equipment at the Liverpool Head Post Office was
put out of action in March, 1941, it was salvaged and
used in the alternative location. In contrast to this
we have to mourn the total loss of or heavy damage
to the telegraph instrument rooms at Liverpool,
Birmingham, Bristol, Plymouth, Exeter, Cardiff,
Coventry and Bridlington.

The deconcentration of the telegraph network was
not achieved without an increase in the average
number of transactions to complete the transmission
of a telegram, thus involving greater staff. During
1942 it was decided to make an attempt to ease the
staff position and plans were formulated for the
introduction of a manual switching scheme to permit
the through-switching of teleprinter circuits to the
larger offices on the lines of the switching system
already in operation on the Defence Teleprinter
Network. This involved, besides the switchboards,
the provision of additional voice frequency telegraph
systems and teleprinters ; installation was commenced
in 1943 and the first stage of the scheme, with switch-
boards at Birmingham and Leeds, was brought into
operation in February, 1944. The extension of the
scheme, involving transfer of equipment from below
ground to more normal quarters, is still in progress
and is expected to be completed by the end of 1946.

Inaddition to catering for the publictelegraphservice
the channels of the inland system have been utilised
to provide private telegraph networks, with switch-
boards, for various Ministries, the B.B.C., Petroleum
Pool and News Interests, both British and American,
and for industrial organisations engaged in the war
effort. Quite early in the war, arrangements were made
with the cable companies to set up emergency head-
quarters to their main London offices ; this involved
the cutting of the main Western Underground
telegraph cables and the installation of changeover
arrangements allowing of circuit diversions at short
notice. Later in the war elaborate arrangements were
made to cover the possibility of damage to the
Atlantic cables by the setting up of telegraph ter-
minals linked to radio stations. ‘

Close co-operation has been maintained with the
Astronomer Royal’s Department to ensure the
emission of the time signals from the emergency
headquarters and to reduce errors due to propagation
over the telegraph network set up for the purpose.

Space forbids any account of the loss of telegraph
communications with our Continental neighbours,
but one sea communication remained, that to Iceland.
This circuit was operated, pre-war, on a simplex
basis from Aberdeen. A new type of repeater,
developed by the Research Branch, was installed at
Lerwick, in the Shetlands, and the circuit has been
successfully operated duplex from -London during
the war years. It is perhaps appropriate to close this
short resumé with the statement that telegraphic
communication with France, Belgium, Holland and

Norway is again established and in operation.
E.N.
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Radio

In addition to the radio transmitting and receiving
stations which were available for overseas service in
1939, it was found necessary during the war to build
a permanent transmitting station at Criggion (Mont-
gomery), housing one very powerful V.L.F., two
L.F. and 14 H.F. transmitters, an emergency trans-
mitting station at Kingsbury (Middlesex), carrying
five H.F. transmitters, a similar station at Edinburgh
for four H.F. transmitters, and a reserve receiving
station employing some 50 aerials at Whitchurch
(Shropshire). The provision of the Kingsbury and
Edinburgh stations was a measure to ensure com-
munication to the last in the event of invasion.
Criggion is comparable in size with the Rugby station
and presented many problems which were aggravated
by the prevailing difficult supply position. Thus the
design of the V.L.F. aerial system is almost unique,
since in view of urgency and of steel and labour
shortages it was necessary to employ the minimum
number of masts, and the aerial is slung between
three 60O ft. self-supporting stecl towers and
anchorages built on the top of an adjacent steep hill.
(By comparison the V.L.I. aerial at Rugby employs
twelve 820 ft.lattice stecl masts.) Thegeneral problem
of providing the maximum possible number of over-
seas circuits received a severe setback in March, 1943,
from a fire at Rugby (not due to enemy action) which
necessitated the rebuilding of the V.L.F. telegraph
and the L.F. telephone transmitters. The work was
completed expeditiously, and the very important
telegraph service was carried in the interim period by
the Criggion station which was then available.
Standby diesel-electric sets, generating over 1,000 kW
each, were installed at the three main transmitting
stations to ensure continuity of supplies. A Remote
control by radio of the distant radio transmitters was
arranged to cover loss of land line communications.

All these stations have been in almost continuous
operation and many unusual types of service have
been provided. Thus the Rugby and Leafield
stations with the aid of the Radio Telephony Ter-
minal played a part in military operations in June,
1940, when a service was improvised for interfering
with enemy operational signals. Later a similar
facility was introduced for the Air Ministry. A more
normal type of service was the setting up and opera-
tion of highly efficient broadcast telegraph services for
the Press Agencies. Consequent on cessation of supplies
from Germany of Hell Schrieber senders and printers,
the design of machines for production in this country

was undertaken, and many units were supplied to .

other Departments.

After the fall of France an emergency communica-
tion system comprising 32 medium frequency stations
was established to provide radio circuits between
important centres throughout the country, and
mobile single-channel and multi-channel telegraphy
and telephony sets were made available to provide
reserves against damage to essential circuits by
enemy action. Some 80 telephone circuits were also
added to the trunk network using V.H.F. radio links.
Incidentally a number of 6-channel V.H.F. radio-
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telephone sets mounted in vans as mobile stations
were supplied for Army use. The first two experi-
mental models saw active service in France in 1940,
where they provided useful circuits, and some of the
later sets were used for cross-channel communications
during the invasion of Normandy.

Equipment designs, and frequently the installation
work, were carried out for special radio stations, viz.,
interception stations for the 'Foreign Office and the
War Office (one was the largest receiving station in
the country), direction-finding stations for the
Admiralty, M.F. stations for the Home Office, and
stations for communicating with resistance groups in
enemy occupied territory. In co-operation with the
Admiralty and Ministry of War Transport distress
radio transmitters have been devcloped for use in
ships’ lifeboats and the production of some 3,400
radio sets for lifeboats has been engincered.

laboratories

The  various  radio
: ¢i: war period were conccrned primarily

experimental

Jin T AL

. with  work {or operational applications, and two

pnases of tine work, concerned respectively with
deicnce sgainst cenemy air attack and our own
offensive ait auction, have been singled out. For
defence, tine * masking *' schemes were devised and
operated for rc-transmitting enemy radio beacon
signals and thereby rendering his navigation difficult,
and the provision of an extensive masking network
at short notice was a very important factor in the
air blitz of 1940 and 1941. It resulted in many
bombers failing to find their target and is reputed to
have caused some to land in this country. At a
later stage a number of mobile masking systems were
provided for service abroad. For the air offensive
very important parts of the ground and air-borne
equipment (quartz crystal frequency generators) for
the GEE navigational aid which made’ possible the
effective large-scale bombing of Germany were
developed in the Dollis Hill radio laboratory. An
important part was also played in the large-scale
production of very high grade quartz crystals for
Services establishments and by the work of the’
Telecommunications Quartz Technical Sub-Com-
mittee which, under the chairmanship of a member of
Radio Branch, has advised on all technical matters
and maintained liaison between research and manu-
facture and also with the U.S.A.

Some of the war-time developments have direct
application to peace, notably the improvements in
repeaters and terminal equipment for the coaxial
cable system, extensions on which provided much-
needed circuits ; multi-channel telephone circuits
can now be extended over ‘V.H.F. radio links, and
multi-channel telegraph and teleprinter working
came into use on some overseas radio links.

In conclusion, it will be appreciated that it is
impossible in the space available to do justice to
the activities of many of the staff or to do more than
indicate briefly just a few of the major developments
in radio with which the Post Office was coRc%neL({i.



Telephones

The design and provision of telephones and
switching facilities employing automatic equipment
to meet the special needs of the Services provided a
major contribution to the war effort. In conjunction
with the S/AD, the Telephone Branch were responsible

for the technical designs. The equipment was tested -

and perfected in the Circuit Laboratory. Prototypes
were produced and equipment assembled when the
numbers required did not justify factory production
and speedy delivery was of paramount importance.
They also carried out the installation of equipment
in the field, in all parts of the British Isles. In all,
approximately 2,800 separate works were completed.
A few representative samples are described in the
following notes.

Electrical Calculators.

These complex automatic switching equipments,
employing 3000 type relays and Siemens motor
uniselectors, were installed at 55 C.H. radar stations
around the British Isles, to translate the settings of
the radar controls into visual displays, giving full
information of the enemy aircraft position and
strength; 129 were installed, including 32 at two
training centres.

Mobile Radio Unils.

Over 620 convoys of motor vehicles from one to
three units were equipped with telephone com-
munication facilities.

Detonator Selector and Gunflash Simulating Csrcusts.
Circuits were designed to select and explode
detonators which would
(a) Ignite dummy fires.
(b} Touch off charges, to simulate gunflashes with
intent to deceive the enemy airmen.

A total of 2,03¢ were constructed of which 224
were made in the Circuit Laboratory, together with
10 portable testers.

Post Cffice Mobile Signal Unils.

These units were provided in 1940 and were
operated under the control of Post Office liaison
officers with the Forces. They were designed to
facilitate the rapid provision of line communications
for the Army in home defence and operational
exercises, using, where possible, the existing public
network. Each unit comprised two vehicles fitted
with tools and spares for line construction and was
manned by a crew of selected Post Office workmen.
Over 50 M.S.U.s were at one time in service.

Radio Telephony Training Equipments.

These equipments provided facilities for training
pilots on the ground in R/T procedure. Provision was
made for six pupils and one instructor. Standard
aircraft unit components and flying helmet tele-
phones were used. Over 100 sets were installed at
R.A.F. and Naval Stations, including 11 on Aircraft
Carriers. ’

Censorship Arrangements.
Throughout the war period, it was necessary for

‘security reasons to,introduce widespread facilities

for censoring on the inland telephone traffic, overseas
trunk and junction routes and certain subscribers’
lines. A large variety of portable manual observation
equipments were designed which could be readily
associated with the various classes of circuits, either
at the exchange or in remote premises. Facilities
were provided for a tone to be applied by the censor
to mask suspected conversations.

Government Trunk Pool Scheme and Refuge Swiich-
boards. ’ ,

The appropriation of public. trunk circuits for the
defence services resulted in the serious degradation
of the normal trunk service; many of the most
important trunk routes had to be worked on a delay
basis. To ensure a comparatively high grade of service
for certain Government Departments and other
important subscribers, arrangements were made at
selected exchanges for the appropriation of certain
public trunks during specified times and their
diversion from their normal switchboard position to
specified (pool) positions on which the priority
subseribers were terminated as Trunk subscribers.
Calls for such subscribers could thus continue to be
handled on a demand basis.

Mults-Lingual Conference Sets.

Facilities provided enabled interpreters to transmit
translations telephonically direct to the head sets
worn by eight delegates. Means were also provided
whereby a delegate could signal for a repeat trans-
lation or a translator could signal to the delegate or
chairman to speak up.

Fixed Ground Control Interception Units.

Full intercommunication facilities were provided
at 21 stations engaged in the complex operation of
fighter interception. Staff were employed practically
continuously at one or more stations between January,
1942, and January, 1945. The work ran into 18 stages
involving nearly 380 separate jobs.

Automatic Camera Control for Bombers.

A relay unit was designed and 20 constructed to
control the focal plane shutter and film motor winding
gear of aircraft cameras to enable pictures to be taken
automatically during bombing attacks. They were
successfully employed on the raid at Liibeck.

Grading Device for Multi-Photoprinting.

A relay set was designed for the Air Ministry,
Photographic Section, to control the sequence of
operations in grading the density of negatives prior
to printing and the choice of the number of prints
taken off each negative.

C.W.B.
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Regional Notes

,AHome Counties Region

Owing to its geographical situation the Home
Counties Region was a front line Region during the
war. At the onset the Region had already provided
a huge and complicated network of air-raid warning

* circuits and the nucleus of a network for Observer
Corps and Ack Ack Command; the latter posts
were often located on the outskirts of civilisation
and presented ticklish problems from an engineering
‘aspect. Then followed schemes to provide communi-

cations for evacuated Government Departments,

involving additional long-line networks and many
large P.B.X. installations, all of which had to be
completed within the shortest possible time. Emer-
gency schemes covering the more important ex-
changes were next evolved, these being directed to
the maintenance of service should such exchanges
be put out of service by bombing or sabotage. Areas
within the coastal belt had also to prepare and
organise schemes to cover the mass evacuation of
Area staffs in the event of invasion and large scale
raids by cnemy troops. Defence Telecommunications

Control (D.T.C.) networks were set up in each Area .

and stalfcd on a 24-hour basis ; these controls were
the focal point for all works programmes for the
defence services and also for all restoration and
emergency measures. Concurrently with these initial
schemes a heavy programme of works was developing
in the provision of vast line networks and innumer-
able complex installations for that mighty weapon
of war, the R.A.F. Of this immense organisation the
Region had more than the average quota of aero-
dromes under Fighter Command, the Tactical Air
Force, Coastal Command, and Bomber Command,
including Bomber Command H.Q.s, R.A.F. and
US.A.A'F. Due to its vulnerability to air attacks,
the Region also had a heavy quota of works in
connection with ‘‘Radar’’ (R.D.F.) and other special
R.AF. installations, including enemy * Beam '
defiection (G.B.) stations and ‘ Beam ' provision
stations (Oboe) for the R.A.F. * Pathfinders.” The
majority of these stations were located in inaccessible
and rural localities far away from any ex15tmg line
networks.

Another heavy quota of works was involved
in the setting-up of Civil and Military H.Q.s
and establishments forming the backbone of the
anti-invasion defence organisation. These included
Aldershot Command, Eastern Command, South-
Eastern Command, alternative G.H.Q.s, and three
Civil Regional Commissioners H.Q.s, and other
special measures associated with the development of
the coastal belts into the first lines of defence against
invasion. All these works had to be executed with
depleted staffs who, notwithstanding day and night
bombing and sleepless nights, were always ready
and on the job when wanted. Absenteeism was
unknown and all worked with that grim determina-
tion and a solidarity of opinion behind the war
effort, with a cheerfulness after grim times, so
characteristic of the British workman.

The works provided for purely defensive measures

had barely dropped below peak requirements when
schemes were set afoot to build up that vast network
of communications ultimately required for the
greatest endeavour of all—“D " day. These in-
volved the provision, by-passing, and alternative
routings of thousands of circuits required to link
up Command H.Q.s, Sub Area H.Q.s, Marshalling
Areas, Embarkation Points, Ordnance, Medical
Services,. Security, Movement and Traffic Control,
Advanced Landing Grounds for aircraft, and shore
connections for submarine cables. Long distance
P.W.s were also provided ‘to link up laterally all
other Marshalling Areas and for communications
back to Commands and higher formations. The
works involved in the setting up of the two principal
H.Q.s for Combined Operations, Dover and Ports-
mouth, would, in themselves, provide a story which
could not be told in a few hundred words, and the
battle H.Q.s provided for S.SH.A.E.F. could equally
be regarded as a story in itself. The demands of the
Allied Military Command for communications were
very great; miles upon miles of cables and ducts,
teleprinters by the hundreds, switchboard positions
by the dozens, plotting rooms with all their compli-
cated apparatus and involved networks, land-lines
for the radio links destined to maintain communica-
tions with the attacking forces during the actual
invasion. Large houses would be commandeered for
military purposes overnight, and in each instance a
communication network had to be provided. Aerial
cables, V.IR. interruption cables, anything which
could carry a circuit, was hastily run out, and in
many instances the speed of the operations was such
that often the premises were occupied for a few hours
only by the Unit concerned.

One example of the speed by which demands for
the services had to be met was the setting up of
communications for the balloon and Ack Ack
barrages, south-east of London, to meet the menace
of the flying bombs. Some 1,750 telephones, 85switch-
boards, and ‘over 1,200 circuits, involving some
65.000 manhours of work, were installed and working
within four weeks of the date of the demand. Later,
when the direction of the attack changed, another and
similar network was set up at equally short notice on
the east and north-east sides of London.

In spite of the fact that some 2,000 workmen from
a total of 6,000 were released to the Forces all
demands made upon the Region during wartime were
met. Many large works were undertaken and com-
pleted by the local staff using direct labour, as time
and labour conditions did not permit placing the
works out to contract. In actual fact the successful
completion to time of many large and involved
schemes was due in no small measure to the complete
elimination of peacetime procedure. The Region
has every reason to be proud of its wartime efforts
and of the magnificent response to all calls made by
the staff, whose inherent sense of duty and devotion
to the national effort was an inspiration to all con-
cerned. L.O.G.
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North-Eastern Region

It is not possible in the short space available to
write a full account of the N.E. Region's war activities,
but the following abridged version will give some idea
of the contribution made.

Defence Circuit Provision and Telecommunications
Control.

Headquarters Region and Area D.T.C.'s were
connected by a special network enabling continuous
attention to be given to defence circuit requirements.
Between September, 1939, and August, 1945, this
organisation provided a total of 10,150 defence
circuits, specifically numbered in the private wire
series and routed wholly or partially through the
N.E. Region, this figure being exclusive of 1,139
scheduled defence local ends provided for E.C.
circuits,

Defence Stations. '

Communications were set up for five observer
centres and 300 observer posts; two Army corps
H/Q; one fighter group H/Q; five fighter sector
stations; four bomber group H/Q; 83 other Service
acrodromes (including 19 bomber bases, 35 bomber
stations and other miscellaneous types, e.g., fighter
satellite ; coastal; training, etc.); 4 fire force areas ;
5 gun operations rooms; 2 Naval Flag Officers’ H/Q;
4 main radar stations; 2 Regional Commissioners’
Headquarters; 3 wireless stations and numerous
smiller defence stations.

FFor stations under the control of Bomber Command
16 18-channel and 76 4-channel M.C.V.F. telegraph
cquipments ; 350 Teleprinters No. 7; 4 Teleprinter
Switchboards No. 8 and 19 No.15; 75 P.M.B.X.1A
positions for Admin. purposes (with provision for
4,000 extensions ; 1,000 tie lines and 300 exchange
lines); 22 single position P.M.B.X's 1A for Ops.
purposes ; 40 P.B.X's 104-50/65 and 40 P.B.X's.
54-20/25 were provided, together with flight planning
networks, loudspeaker installations, privacy equip-
ment, plotting room and intruder warning facilities.

For the fighter group and 5 sectors, 20 18-channel
and 20 4-channel M.C.V.F. telegraph equipments and
100 Teleprinters No. 7 were provided, together with
a transfer, in each case whilst operational, to an off-
site operations room, with full switching facilities to
an emergency operations room.

At various defence establishments a total of 55
D.T.N. stations were set up.

External Field Work.

Perimeter cables for 88 service aerodromes were
provided involving 400 miles (10,000 pair miles) of
cable. To meet the outlet requirements of these 88
aerodromes, 16,500 pair miles of cable (almost wholly
balanced and in some instances loaded) were laid by
direct labour.

On-site requirements at cach aerodrome neces-
sitated the provision of what was effectively a minor
development scheme. Excluding outlet cables this
work entailed the erection of some 6,500 poles and
the provision of some 1,600 milcs of cable.

-

Overhead routes near airfields often constituted
flying obstructions and over 300,000 M/H's were
involved in providing underground cable and re-
covering open routes. In exceptional cases diversion
of underground plant was necessary.

At one W.D. wireless station the work involved the
erection of 32 masts from 63 ft. to 84 ft. high; 150
masts from 105 ft. to 126 ft. high ; provision of some
3,000 stays, the blocks for which required the mixing
and laying of 1,720 tons of concrete; the erection
on-site of 394 poles ; 82 miles of wire and 7-5 miles of
coaxial cable. In addition to this, two alternative
outlet cables were laid. The intermal work included
the laying of some 30 miles of internal coaxial cable
and the terminating of 10,000 coaxial feeder con-
nections on special plugs, sockets and switching keys.

To meet defence circuit requirements generally 15
junction cables (total 126 miles or 7,420 pair miles)
and 9 trunk cables (total 59 miles or 8,500 pair miles)
were laid by direct labour. '

Restoration and Emergency Schemes.

Refuge telephone switchboards were installed in
55 telephone exchanges, comprising 18 ‘auto manual
and 37 manual suites, and in 9 of the most important
towns emergency switchboards were installed in
protected accommodation.

Protected telegraph instrument rooms were pro-
vided in the basements of H.P.O.s at 18 of the
more important towns and in the 8 most important
towns alternative accommodation in a separate
building was carmarked and partially equipped in
advance.

Ring cables were laid round Hull and Newcastle
and 10 strategic bridges carrying important main
cables were by-passed by means of subaqueous cables.

1,308 air raid damage cases affecting Post Office
plant were reported, including 4 telephone exchanges,
viz., Bridlington, Leeds Central, York and WhitleyBay

The Government Departinent Evacuation Scheme.

To provide communications for Air Ministry,
Ministry of Supply and Post Office staff evacuated to
Harrogate, 55 C.B.9 sections and 28 10+450/65
P.M.B.X's were installed in 22 requisitioned hotels.
A 25-position C.B.10 exchange (named ‘‘ Swift ')
was installed by direct and loaned contract labour in
hutments on a site acquired for some of the evacuated
staffs.

Staff and Maintenance.

At the outbreak of war 496 men out of a staff of
3,636 were released to the Forces, the releasesgradually
increasing and reaching a peak of 1,790 by March,
1945. The number of female assistants was 45 at
April, 1941, gradually increasing to a peak of 510 by
June, 1943, and thence gradually decreasing to 340 by
September, 1945.

The labour expenditure on War Maintenance
between September, 1939, and March, 1945, was
approximately 1,507,000 M/H's.

- S.AF.A,
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Scottish Region

Edinburgh and Greemwich Mean Time.

It was long a closely guarded secret that Edinburgh
has been for some years a source of time signals
normally emanating from Greenwich.

In the Royal Observatory, Edinburgh, were located
both the highly specialised staff and equipment
necessary to supplement, and when the emergency
occurred, to replace certain vital services at a
critical time. It is not possible to do more than
mention the chief signals generated :—

(1) B.B.C. ““6 Pip " Signal. This familiar signal

has been available whenever required. It was -

recently revealed that it was used for Artillery
Fire Control synchronisation.
_ (2) Speaking Clock. Correcting signals have been
transmitted each hour. By the interconnection of
the circuits from North and South a direct V.F.
circuit was provided between the two observatories.

(3) International Time Signal. This vernier time
signal is radiated from Rugby and various other
W/T stations.
order of onc millisecond in a 24-hour interval,
and to provide and maintain this service required
a constancy of performance both of lines and
apparatus which is a source of pride to all
concerned. The actual transmission of signals
since 1944 has been effected by a quartz clock of
the Post Office Group IV type constructed by the
Radio Branch.

J.W.B.

Leuchars Acrodrome Beam Approach Outer Marker
Beacen.

This beacon is situated on a sandbank in St. Andrews
bay opposite the famous old Golf Course. The supply
of control circuitsinvolved the provision of 1,850 yards
of subaqueous cable, which was received in one length,
having a total weight of 5 tons.

Because of shallow water over the sandbanks
between the beacon and the shore landing point, it
was necessary to obtain a flat-bottomed barge to
accommodate drum and crew. The first problem was
to get the drum into the barge from a sandy beach.

A number of rolled steel H sections were obtained
and laid on their sides, the drum battens removed and
the steel joists used as rails. A small jetty was built
of scaffolding poles and the joists continued along this
and down into the barge.

Laying commenced from the staging on which the
beacon was situated. It had been intended to use
a small motor boat to tow the barge, but owing to the
strong head-wind, the motor boat was found in-
capable of doing the work. Even though a larger boat
was standing by, it could not be used because of
shallow water. It was then decided to use a kedge
anchor and pull the barge ashore by hand, the motor
boat being used to lay the anchor ahead of the barge.

The handling of the drum and cable on this job
might suggest to some that the Dundee Area had
almost anticipated the * Pluto Conundrum." ]

S.J.S.

The accuracy required is of the’

Combined Operat‘ions Fighter Direction Tenders.

When the Air Ministry decided to modify and
equip three landing craft as fighter direction tenders,
it fell to the Glasgow Telephone Area to provide the
intercommunication facilities aboard these vessels.
The tenders were equipped with radar for locating
enemy aircraft and with wireless for the direction and
control of friendly aircraft.

" Speed of communication ‘between the wvarious
points was essential, and these facilities were provided
by .interconnected lamp-calling keyboards which
formed the communication links between the G.C.I.,
P.P.I. and filter rooms, the transmitter and receiver
cabins, the bridge and the general control centre.
Intercommunication between control cabins and
from ship to shore was provided by a house exchange
system, modified for working to all types of exchange.

A novel feature was that the C.B. telephones were
modified for lamp-calling with separate signalling
conductors. - All main links between keyboards had
alternative routing.

Members of the Glasgow engineering staff were
aboard one of these ships during trials, as a result of
which improved interlinking between radar room,
bridge, plotting table and wireless receivers was
found desirable. During the trials, the R.A.F.
operating and maintenance staff of all three ships were
instructed in the operation and maintenance of the
plant provided by the Post Office.

W.J.G.

Scapa Flow, the Home Fleet Base.

When the Home Fleet anchored there during
exercises in -1938, Scapa Flow was undefended and
land line communication was available only over an
omnibus call- office circuit. During the war Scapa
became the main base for the Home Fleet and was
called by Mr. Winston Churchill the best defended
naval base in the world. Line communications were
provided by two cables encircling the Flow with long
radiating spurs to guns, aerodrome, radio stations,etc.
Administrative traffic was circulated over a combined
services network and the largest of the five main
switching centres was a 12-position sleeve control
P.M.B.X. at Lyness. Shetland figured in the Orkney
defences, while Lerwick was the base for gun-running
operations to the patriots in Norway. Early in 1940
amplified internal circuits were provided routed in
60 miles P.C.Q.L. cable, unbalanced, laid out over
moorland or tied to fences. This cable was later
replaced by a loaded armoured cable which was
extended northwards to the tip of Unst. Concentric
type submarine cables carrying group modulated
carrier systems were used to link Shetland to Orkney
via Fair Isle and Orkney to the mainland. Southwards
between Wick and Inverness coaxial systems were used.

The engineering staff in Orkney in 1938 consisted
of three linemen. At the peak period in 1944 super-
vising officers alone comprised one Assistant Engineer,
two Chief Inspectors and eight Inspectors. F.P
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London Telecommunications Region

The war-time experience” of the L.T.R. is dis-
tinguished by its duration, variety and magnitude of
the many tasks undertaken. As London was the
directive and administrative centre in the prosecu-
tion of the war and an important area of munitions

production, the telecommunication requirements for -

essential services were naturally both extensive and
considerable.

The wartime experience falls broadly into three
divisions ; viz., provision of service, repair of bomb
damage and measures for safeguarding. As the last
division has been dealt with in another article in this
issue of the JouRNAL!, no further reference will be

made in this bricf survey. With regard to the other -

two aspects, an cxhaustive account is not possible in
the space of these notes, but it is hoped that it will
convey an impression of the L.T.R. in wartime.

Maintenance «f Telecommunication Services.

The maintenance of telecommunication services in
the L.T.R. during wartime was dominated, except
for a lull of some months in 1942, by bomb damage
to the Department’s plant, which was experienced
from the first small incident on June 18th, 1940, to
almost the last days of the war. In this period, four
phascs of attack may be discerned, viz.: the heavy
and persistent bombing of 194041, the spasmodic
attacks in 1943-44 which developed into the short
but intensive raids in the spring of 1944, the flying
bomb attacks between June and September, 1944,
and finally the rocket bombs which were experienced
from September, 1944, to April, 1945.

The first of these series of attacks was the most
damaging to the Department’s plant, and occasioned
widespread interruptions to the service, mainly
owing to the cumulative effects produced by the

daily bombing over a period of five months. During -

this time, 123 exchange buildings were damaged, at
22 of them major damage to the equipment being
sustained. Among the latter were five in which the
equipment was completely destroyed, and full
restoration of the service by transferring the lines to
a replacing exchange was necessary. In addition, as
has been mentioned in a previous article in the
Journar?, the C.T.O. became a total loss in the
fire raid on the night of December 29th, 1940.

-Line plant naturally suffered more severely, owing
to its greater.vulnerability and the successive daily
toll of damage caused by the prolonged bombing to
which the London area was subjected, made excep-
tionally heavy demands on the Regional repair
resources. As a statistical index of the extent of the
damage, it should be mentioned that 1,500 trunk,
junction and subscribers’ main cables were affected.

In the second phase of attack the raids were short
and sharp, but as they werc not repeated with the
daily persistency of those of 1940-11, damage was

1PO.E.E.J.Vol.38,p. 127 2P.O.E.E.J.Vol. 38, p. 11,

not so widespread and did not tend to become
cumulative,

The characteristic effect of the flying: bomb attacks
on the Department’s plant was that, as the explosive
force was largely superficial, external plant was little
affected, but buildings suffered considerably -from
blast. Damage occurred to 76 exchanges, but at only
three of them was the equipment affected to the
extent of causing serious interruption of the services.

In the final stage from September, 1944, to April,
1945, the attack consisted mostly of rocket bombs,
supplemented with occasional plane-launched flying
bombs. Fortunately this attack, though the most
insidious, was not intense, and damage was com-
paratively light. The buildings of 24 exchanges
sustained damage, but no serious incident involving
external plant occurred.”

Prouision ¢f Telecommunications Services.

Conditions in the London area inherently created
exceptional demands for the provision of telecom-
munication services for war purposes, and the
aggregate quantities of plant provided, both internal
and external, were very considerable and constitute
an impressive record. For the numerous P.B.X.s
which were installed, for ipstance, several of them
equivalent in size to a large public exchange, some
400 C.B.10 and 1,500 P.M.B.X. 1A positions were
used, apart from correspondingly large numbers of
smaller switchboards.

The requirements for operational control at
the headquarters of the Fighting Services made
exceptionally heavy demands, both for ordinary
telephone apparatus and the special equipment
required for main operations rooms, a dozen of which
were established and equipped in the Region. The
amount of equipment provided for the associated
D.T.N. installations was on a similarly impressive
scale. There were in all nine D.T.N. stations, in
which 153 M.C.V.F. systems of various sizes and 600
teleprinters were installed.

An interesting example of the provision of tele-
communications services occurred when the flying
bomb attack was launched in June, 1944. Com-
munications had to be provided at short notice, and
with the utmost despatch, for 1,750 balloon sites and
61 operational control points. The communication
network entailed the provision of some 500 miles of
1 pr. braided wire, and seven miles of 38 pr. and 58
pr./20 cable.

This brief survey. would be incomplete without a
tribute to all grades of the Regional engineering staff,
whose unswerving devotion to their manifold duties
enabled all the multifarious requirements of the
capital’s telecommunications services in wartime to
be fully satisfied, and thus contributed in no small
measure to the achievement of final victory.

H.F.E.
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Midland Region

The geographical position of the Midland Region
resulted in a wide variety of work being undertaken
by the engineering staff and a share in most schemes,
operational and otherwise, designed to further the
work of winning the war. The industrial expansion
of the Midlands meant full pressure on the installation
staff in connecting essential lines, not only at the
outset of hostilities, but as evacuation of industry
took place from more vulnerable areas in 1941 and
as the needs of the armament and ordnance factories
grew. Thus on the western side of the Region the
requirements of industry were being met, whilst on
the eastern side the defensive and offensive efforts
of the R.A.F. occupied the engineers truly day and
night. Some idea of the distribution of the latter
work is given by the number of airfields in each Area,
which was as follows: Stoke 4, Birmingham 13,
Coventry 13, Nottingham 13, Leciester 17, and
Peterborough 25; a total of S5. These included
stations of every variety, bomber, fighter and trainer
and invariably required the provision of perimeter
cables and alternative outlets at the opening dates.
At later dates, many rcarrangements were made

to meet the changing requirecments of the R.A.F.
and US.A.AF.

The stations were served from R.A.F. Bomber and
Fighter Group Headquarters located within the
Region. Each of these headquarters included full
D.T.N. facilities and developed continuously from
1939 onwards. In 1940 a further Bomber Group
Headquarters was set up, followed by an Operational
Training Group Headquarters in 1943. Cranwell
R.A.F. Training College was in full operation through-
out with a complement of 154 teleprinters in use for
training of Signals personnel.

An estimate of the plant provided between 1942
and 1945 has been attempted from the progress
reports of the time. In that period 694 miles of
underground cables were laid and 153 miles of
aerial cable erected to serve as perimeter and outlet
cables, to remove obstructions to flying and for

service to radio stations; it involved 230 miles of .

new duct routes. Naturally the magnitude of the
work called for special efforts and methods. It was
seen very early that the moledrainer method of
laying cable direct in the ground was particularly
suited to this work and the development of this in
1941 has already been described in this Journar.!
Included in the above figures are 153 miles laid by
molédrainer and many hours of labour were thereby
saved.

In the early part of the war, the maegnum
opus of the Birmingham, Coventry and adjacent
Areas was the Government Department Evacuation
(G.D.E.) Scheme which centred on Stratford and
Worcester. This provided for the possible movement
of the seat of Government to the provinces. In
some cases hutment sites were built to accommodate
the staff concerned ; in other cases existing institu-

1 PO.E.E.J.. Vol. 35, p. 41.
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. for the invasion.

tions, hotels and large residences were acquired.
The exchanges installed for their use became known
under code names, such as * Longfellow ”* for the
Air Ministry at Worcester and ‘' Chaucer” for the
War Office at Droitwich, but poetic justice demanded
the designation * Hogsnorton' for the B.B.C.
Headquarters at Woodnorton near Evesham. Over
50 P.B.X. installations (including one of 20 positions
CB10) were fitted by the Birmingham Area and 21
were installed in the Coventry Area; a cabling
network was designed and provided to make the
area secure for its lines of communication (the
Backward Area Development). TFortunately, the
G.D.E. scheme had not to be put into {ull operation,
but the majority of the installations were taken over
and used by the Service departments. At Malvern
one hutment site became H.M.S. *“ Duke” (unsink-
able) and thc boys' College was re-cquipped for the
now well-known Telecommunication Research Estab-
lishment (T.R.E.) of the Air Ministry—the back-
room bovs of Radar.

A brief reference to air raid damage seems in-
evitable. Tortunately, none of the exchanges were
actually destroyed, but both Coventry and Birming-
ham Head Post Offices suffered and had their telegraph
instrument rooms demolished, calling for the intro-
duction of emergency arrangements. The Birming-
ham drawing office was gutted by fire with the loss
of practically all the records. Birmingham had
76 bombing raids, but the worst from the point of
view of damage was in November, 1940, when
totals of 6,800 subs' lines, 3,200 junctions and
1,200 trunk lines were affected. To guard against
loss of service should both Telephone House and
Midland exchange in Birmingham be put out of
action, a ring-main cable was laid round the city at
approximately three miles radius. Manual switch-
boards were installed in protected accommodation
at six exchanges on the ring and main cable routes
were intercepted at these points. Similar schemes
were installed on a smaller scale at Coventry, Leicester
and Nottingham.

The Midland Region made a considerable contribu-
tion to the fighting services. Of a pre-war comple-
ment of 3,590 workmen, no less than 1,613—ap-
proaching 50 per cent.—have been mobilised. Diffi-
culties, notably on the maintenance side, were great, .
but the policy of winning the war at all costs was
followed. The number of inspectors mobilised was
40 out of a total of 278, and 15 highet ranks (up to
and including C.R.E.) from the Region entered the
Forces. To overcome the loss of workmen every
possible use was made of female assistants, and
at October, 1943, the number employed was 788.
It is safe to say that without these the contn-
bution would have been much smaller. In the times '
before D-Day approximately 100 men were loaned
to the southern half of the country for a period of
about a year to play their part in the preparation

W.H.B.









H.M.TS. Alert . .. Payne, F. W. .. Second Cook and Baker .. On Post Office Duty

H.M.T.S. Alert .. .. Peters, G. R. .. Seaman Cable Hand .. . +On Post Office Duty
H.M.T.S. Alert .. .. Phillips, D. C. .. Quartermaster .. . .- On Post Office Duty
H.M.T.S. Alert .. .. Prince, E. Third Engineer . . . .. On Post Office Duty
H.M.T.S. Alert .. .. Robinson, R. A. Fourth Engineer . . On Post Office Duty
H.M.T.S. Alert .. .. Sharp, F.S. G. Seaman Cable Hand .. .. On Post Office Duty
HAM.T.S. Alert .. .. Shepherd, W. E.S. Boatswain . o .. On Post Office Duty
H.M.T.S. Alert . .. Skelton, W. G. .. Quartermaster .. o e On Post Office Duty
H.M.T.S. Alert .. .. Smith, E. J. .. Asst.Steward .. .- . - On Post Office Duty
H.M.T.S. Alert .. .. Smith, W. .. Cable Foreman .. .. .. On Post Office Duty
HAM.T.S. Alert . .. Stivey, J.C. .. Third Officer .. .. .. On Post Office Duty
H.M.T.S. Alert .. .. Taws, J.C. .. Fourth Officer .. o . On Post Office Duty
H.M.T.S. Alert .. .. Tickner, W. J. .. Chief Cook ~ .. . . On Post Office Duty
H.M.T.S. Alert .. .. Wade, A.G. .. Stoker .. .. On Post Office Duty

HMT.S. Alert .. .. Wakefield, R.C. S, Second Steward .. .. On Post Office Duty
HALT.S. Alert .. Williams, E. H... Asst. Steward .. On Post Office Duty
Leeds Telephone Area .. Leadbeater, J. .. Unestablished Skilled Workman Flying Officer, R.A.F.
Leeds Telephone Area .. Norris, F. J.. .. Unestablished Skilled Workman Signalman, Royal Signals
Liverpool Telephone Area .. Devereau, G. S... Skilled Workman, Class II .. Flight Lieutenant, R.A.F.

Liverpool Telephone Area .. Ready, D. W. .. Unestablished Skilled Workman Flying Officer, R.A.F.
London Telecommunications Bradley, A. A, .. Skilled Workman, Class I .. Flying Officer, R.A.F.

Region

London Tclcaommumcatlons Brown, G. H. .. Unestablished Skilled Workman Flight Sergeant, R.A.F.
Region .

London Teclecommunications Cook, D. F. .. Unestablished Skilled Workman Flight Sergeant,
Region ) R.AF.V.R.

London Telecommunications Geiger, A. G. B... Unestablished Skilled Workman Signalman, Royal Signals
Region '

London Telecommunications Hope, C. E. .. Skilled Workman, ClassI .. Lance Corporal,, R.E.M.E.
Regien

London Telecommunications Lane, D. H. .. Skilled Workman, Class II .. Sergeant, Royal Signals
Region

London Telecommunications Ludbrook, W. F. J. Skilled Workman, Class II .. Lance Corporal, Royal -
Region Signals

London Telecommunications Marshall, A. J. .. Skilled Workman, Class II .. Flying Officer, R.A.F.
Region .

London Telecommunications Packham, R. E. S. Unestablished Skilled Workman Sergeant, R.A.F.
Region

Middlesbrough Telephone Anthony, B. E. A, Skilled Workman, Class I .. Corporal, Royal Signals
Area ' .

Middlesbrough Telephone Nixon, G. .. Skilled Workman, Class IT .. Sergeant, R.AF.

Area
Newcastle-on-Tyne Telephone Richardson, S. .. Unestablished Skilled Workman Flight Sergeant, R.A.F.

Area

Newcastle-on-Tyne Telephone Storey, A. .. Youth-in-Training . .. Flight Sergeant, R.A.F.
Area

Nottingham Telephone Area Pegg, A. P. .. Unestablished Skilled Workman Signalman, Royal Signals

Peterborough Telephone Area Stubley, E. J.- .. Skilled Workman, Class II .. Flying Officer, R.A.F.

Portsmouth Telephone Area Burroughs, K. D. Youth-in-Training . Sergeant, R.A.E.

Portsmouth Telephone Area  Venables, A. E. Unestablished Skilled Workman Flying Oﬂicer RAF.

Reading Telephone Area .. Bull, E. O. .. Skilled Workman, Class II .. Flight Sergeant, R.A.F.

Recent Awards

The Board of Editors has learnt with great pleasure of the honours recently conferred on the following
members of the Engineering Department :—

While serving with the Armed Forces.

Bedford Telephone Area .. Armour, F. J. Skilled Workman, Staff Sergeant, R.E.  British Empire
) Class IT Medal
and Mentioned in
Despatches
Brighton Telephone Area .. Talbot, T. H. .. Unestablished Lieutenant, Royal Mentioned in
Skilled Workman Navy V.R. Despatches
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Bristol Telephone Area ..
Cambridge Telephone Area..
Chester Telephone Area
Dundee Telephone Area
Edinburgh Telephone Area. .
Engineering Department
Engineering Department
Engineering Department
Engineering Department
Engineering Department

Guildford Telephone Arca ..

Ricketts, H.
Cooper, H. B.;
D.F.C.
Jones, W. R. M.
Blyth, \V.
Ferguson, D.D.S.
Edwards, H.\W. F.
Flitt, C. C.
Kriegel, A. A. ..
Lee, T.
Revnolds, E. G.
Hack, J. G. W.

Skilled Workman, Sergeant, Royal British Empire
Class II Signals Medal
Skilled Workman, Flight Lieutenant, Distinguished

Class 11

R.AF.

Service Order

Skilled Workman, Sergeant, Royal Mentioned in
Class II Signals Despatches

Skilled Workman, Sergeant, Royal Military Medal
Class I Signals

Skilled Workman, Flying Officer, Distinguished
Class II RAF. Flying Cross

Inspector
Motor Mechanic. .
Inspector
Motor Mechanic. .
Executive Officer

Skilled Workman,
Class II

Squadron Leader,
RA.F.

Air Force Cross

Flight Sergeant, British Empire
RAF. Medal
Major, Royal Signals Mentioned in
Despatches
Conductor, R.E.M.E. British Empire
Medal
Company Sergeant  Mentioned in

Major, Royal Signals

Corporal, Royal
Signals

Despatches
Military Medal

Lancaster Telephone Area .. Richardson, A... Skilled Workman, Corporal, Royal Military Medal
Class 11 Signals
London Telecommunications Miles, G. E. Skilled Workman, Lance Sergeant, British Empire
Region Class II Royal Signals Medal
and Mentioned in
Despatches
London Telecommunications Stares, W. H. .. Skilled Workman, Corporal, Royal British Empire
Region Class I Signals Medal
Manchester Telephone Area Carnson, L. B. Inspector Captain, Royal Member of the
Signals Order of the
British Empire
Manchester Telephone Area Jones, F. Skilled Workman, Corporal, Royal Military Medal
Class II Signals and Mentioned in
Despatches
Manchester Telephone Area Linfoot, R. Skilled Workman, Lance Corporal, Mentioned in
Class II . Royal Signals Despatches
Middlesbrough Telephone Area Firth, E. Unestablished Lance Corporal, Military Medal
Skilled Workman Royal Signals )
Northern Ireland Region Edwards, G. R.  Skilled Workman, Major, Royal Signals Mentioned in
Class I : Despatches
Scotland West Telephone Dempster, H. .. Skilled Workman, Flying Officer, R.A.F. Distinguished
Area Class II Flying Cross
Southampton Telephone Area Fielder, R. R. .. Skilled Workman, Flying Officer, R.A.F. Distinguished
Class IT Flying Cross
Southend-on-Sea Telephone Wooster, C. B... Inspector .. Lieut.-Colonel], Member of the
Area ' o Royal Signals Order of the
British Empire
and twice
Mentioned in
Despatches
Supplement : Appointment .
The demands of the Victory Number and the The Board of Editors offers its congratulations to

amount of paper available have necessitated the
suspension of the Supplement for this issue. The
Supplement will be supplied as usual with the April,
1948, and subsequent :Journals.

Col. A. G. McDonald on his promotion from Assistant
Staff Engineer to Chief Motor Transport Officer.
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REGISTERED TRADE MARK

QUARTZ anp GLASS
CUTTING
MACHINES wirn

AUTOMATIC, GRAVITY or HAND FEED

. ALSO
JIGS — FIXTURES and ATTACHMENTS

available for dealing with ““QUARTZ’’ of every known size or type
LATEST DESIGN ' ‘
incorporates higher cutting speeds. Totally enclosed transparent splash guards
giving greater protection for the operator from cutting Lubricants
WRITE FOR DETAILS.

CAPLIN ENGINEERING CO. LTD.

2D years of service to the engineering
and allied trades.

Well over one thousand *‘ CAPCO ”
machines in use to-day, including hun-
dreds of special machines and apparatus.
“ CAPCO " is synonymous with accuracy.

Designers and manufacturers of Capco Sound-on-Film recorders and equipment. Capco built recorders are in use at
AB.P.C., Elstree, Pathe News and British Pictorial Productions, etc. Patentees and manufacturers of Capco Enamelled
Wire Cleaning machines.

BEACONSFIELD R°® WILLESDEN, LONDON, N.W.10

Sole Agents : CAPCO (Sales) LTD. Telephone : Willesden 0067-8
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