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To meet modern traffic demands, the P.O. Radio Station at Buruham, Somerset, has been enlarged and re-equipped, and
the new equipment was put into service in November, 1948. This article gives a brief history of the station, an outline of
the traffic circulation system and a description of the apparatus now in use.

I'ntroduction.

LONG-DISTANCE low-frequency commercial
Aradio telegraph service between ships at sea

and this country was inaugurated in 1920 at
the Post Office radio station at Devizes. By 1925 the
requirement for simultaneous communication on more
than one channel necessitated the provision of
separate receiving and sending stations, so new
stations were built at Burnham-on-Sea for receiving,
and at Portishead, 19 miles away, for sending, the
senders being keyed by the operatorsat Burnham over
land-lines connecting the two stations. From that
date, and especially after the later introduction of
services on high frequencies (which gave world-wide
coverage), the traffic grew steadily until in 1938 it
reached an annual total of three million words. The
station equipinent and organisation at Burnham were
then scarcely adequate to meet the traffic demands at
peak periods. During the war, several radio stations
were est2 blished overseas by other administrations to
collaborate with Burnham in a unified organisation.
After the cessation of hostilities, it was decided to
retain these stations for post-war commercial purposes
and to organise traffic to and from ships of the British
Commonwealth on a new system. This system, des-
scribed n the following section, and the expected
increase in traffic necessitated the prevision of more
facilities, and a somewhat different organisation from
that which the then existing equipment and accom-
modation at Burnham could provide, so it was decided
to enlarge and completely re-equip the station.

SysTEM OF WORKING AND FACILITIES

Before the war there were twenty-five operating
positions at Burnham for dealing with ships’ radio
traffic. Of these, twenty-four worked the long-distance
services on low and high frequencies and the remaining
one, separately accommodated, provided the usual
short-range coast station services on medium fre-
quencies, viz. telegraph and telephone communication
on frequencies of 500 kc/s and 1-5 - 3Mc/s to ships
within a nominal 300-mile radius. The long-distance
both-way service is usually worked on six high-
frequency bands, near 4, 6, 8, 13, 17 and 22 Mc(s, and
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the area between the inner range of satisfactory high-
frequency reception (the skip distance) and the coast
stations’ service range is covered by the low-frequency
service on 110-160 kc/s. Outgoing traffic is, however,
also regularly transmitted via the high-power, very-
low-frequency (16 kc/s) sender at Criggion or Rugby.

Until the latter part of the pre-war period, all
operators listened for incoming calls and traffic with
ships was dealt with as the ships were contacted. With
the high-frequency services this method of working
resulted in excessive calling and much waste of time
and etfort, so the “‘search-point” or ‘“‘group working”
system was inaugurated. In this system, which has
proved very successful, operators work in groups, one
or more groups being allocated toeach frequency band,
and the functions of finding ships and taking their
traffic are separated. One operator in cach group
searches continuously for calling ships and the others
deal with the traffic after the searching operator has
contacted the ships. Variability of the number of
traffic operators allocated to any group also contributes
considerably to the success of the system. In the old
building, however, group working was necessarily

restricted to small teams of operators within con-

venient oral call of each other, so the full advantage of
the system could not be obtained. Outgoing traffic
for ships in all parts of the world was dealt with by
direct contact and also to a limited extent by broad-
casts from Rugby at fixed periods of the day, ships
later acknowledging receipt of broadcast messages.
In the new system of working, the world is divided
into a number of arcas, each area being served by its
own Area Station (Fig. 1). Each of these stations is
provided with multiple sending and receiving facil-
ities, and the overseas area stations are linked to
London by high-speed, point-to-point circuits.
Bumham, the area station for Area 1 (which is sub
divided into Areas 1A, 1B and 1C),is linked to
London by direct land-lines. All ships operating under
the new system notify their movements to the appro-
priate area stations, and this information from all
stations is recorded at Burnham in the ‘‘Ships’
Bureau” where a record of each ship’s position,
destination, expected time of crossing into a new area
or of reaching port, and similar information is kept.
The outgoing traffic for ships is routed according to
instructions given at the Bureau ; traffic for Area 1 is
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The Leakage of Direct Current and

Potential Gradients in the Ground

U.D.C. 620.193.7 : 621.315.2 : 621.3.014.6

P. B. FROST, 8.sc., MIEE?

Corrosion of P.O. cables by leakage carrents from tramway systems and electricity supply networks is a serious and

wdespread problem requiring constant attention. It is important that the basic considerations applying to current leakage

and ground potential gradients be widely appreciated and this article explains in simple terms the principal factors
concerned and illustrates methods adopted to reduce this type of corrosion to a minimum.

Introduction.

THE study of the flow of direct current in the

ground involves conceptions not very gener-

ally understood. The earth is a poor and
variable conductor, yet the cross-sectional area of the
path traversed by a direct current is, at a distance
from the electrode, extremely large. There is no
means of confining the current to any restricted path ;
the resistivity of the soil, the subsoil and lower rock
strata vary over extremely wide ranges and the
conductivity of the upper layer is greatly modified by
the presence of buried metal pipes and other such
conductors.

Any attempt to predict the course or intensity of
the cuirent flow at any point between two earth
electrodes which are buried in the ground remote from
one another is thus beset with considerable difficulties.

The conventional forms of earth electrode, plates,
plates in coke, strips, pipes or driven rods are all
intended to provide a large contact area with the
ground, but the greatest economy is attained by dis-
tributing the electrodes over a wide area and connect-
ing them in parallel.

Quite as important as the actual resistance to
earth of an earth electrode system is the potential
gradient around such an electrode when a heavy
current is passing. Under these conditivns the
equipotential curves around an electrode system can
be plotted by surface measurements with a high
resistance voltmeter connected between an exploring
spike and a remote earth connection. The total drop
of volts between the electrode and earth is a function
of the current and the total resistance to earth, but
the potential gradient depends upon the form of the
electrode, being greatest in the close vicinity of a
single earth rod. Equipotential curves will rarcly be
concentric circles owing to their distortion by
variations in the resistivity of the soil and the
presence of conducting pipes or cable sheaths.

Cattle are not infrequently killed by bridging ground
potentials caused by current flowing from earth
electrodes, but steep potential gradients can be
avoided by sinking an earth electrode well bclow the
surface of the ground and using an insulated cable to
make connection with it.

In making measurements of the P.D. between a
cable sheath or metal pipe and ground, it is important
to remember that when the ground is carrying current
its potential may be raised above or depressed below
that of the general mass of the earth. Thus, the
potential of the earth adjacent to a tram rail carrying
current may approach that of the rail whereas in the
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footway it may not differ very much from that of the
general mass of the earth. The potential of the rails
may be extended to thc footway by the practice of
bonding iron standards to the rails or by water mains
or cable sheaths which cross the road below the track.
A network of bare lead cables in damp ducts forms
one extensive conducting whole and has a very low
resistance to earth. Differences of potential between
different points in this network can only arise when
currents are flowing in the sheaths and such currents
are often picked up from the ground, to which they
leak from uninsulated tram rails or from leaky mains.

The conductivity of cable sheaths is relatively high,
but the P.D. between different points on the cable duc
to sheath currents is generally low. Indeed, it is found
that far higher P.D.s exist between different points
in the ground than exist between different points in
the cable network.

In a town containing. ramified networks of metal
pipes it is no easy matter to select a site for placing
an earth electrode intended to act as a reference of
zero potential, since such a point must be remote from
all buried conducting pipe systems.

Leakage from Tramway Systems.

The diagrams which follow are based on theoretical
considerations but serve as a basis for the study of the
conditions arising from the presence of tramway sys-
tems with uninsulated rail returns and from faults on
power distribution mains.

Arrows are used to indicate the flow of current
from the contact conductor through the motors to the
rails, from the rails to the ground and from ground
to cable sheath: they also indicate wherc current
leavces the cable sheath and fiows through the ground
to the rail, to return to the power source.

The term ‘‘ true earth *’ denotes a reference earth
so remote from the track and all buried metal struc-
tures, such as extensive pipe systems which approach
the track at any point, as to be substantially at zero
potential. ‘‘ Local ™ earth potential is the potential
of thc ground in close proximity to the conductor
under consideration, which, in the following discussion,
is gencrally the P.O. cable.

Fig. 1 shows a long, uninterrupted bare lead-sheathed
cable laid parallel with, and at a uniform distance from,
asingle tramway track loaded by a single concentrated
load at the end remote {rom the supply station—the
soil is assumed to be homogeneous. The tram rails
are uninsulated from the ground but are assumed not
to be earthed deliberately at any point by connection
to conventional earth plates: the rails thus assume
a potential above that of true earth at their distant
end and below that of true carth at the station end.
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if not for their wrist-watches! Two objections had
to be considered. First, errors might arise due to
magnetic minerals if such wcre present on the site.
Second, it looked as if a large amount of effort would
be necessary to carry out calibrations of the magnetic
field patterns. These would have to account for the
whole range of possible tilts and directions of the
lateral hole in which the magnet would lie while
testing.

The first objection was quickly overcome. A careful
survey of the site with a prismatic compass showed
that the only aberrations over a considerable area
were close to the drilling rig and to a dump of steel
stores. These were to be expected. Supposing there
had been a minor quantity of magnetic mineral, it
still might have been possible to allow for its presence,
but actually mineral samples from wvarious depths
were shown to be without effect on the compass
needle.

The second objection also proved not to be serious
in practice. It was discovered that the magnet could
be tilted several degrees from its assumed slope in the
lateral hole without appreciable effect upon the read-
ing of a compass used in the horizontal plane through
the centre point of the magnetic axis of the magnet.
Actual calibration work was carried out with a tilt
of 15° to simulate the best forecast of field conditions
at the coal mine. Again, a useful discovery was
made which avoided the need for sets of calibrations
for various deviations up to 20° from the expected
direction (approximately E-W) of the lateral hole.
Within this 40° sector at least, the average deflection,
dfter polarity reversal, is always the same.

That the method would be usable had been con-
firmed by calculations and models to scale. These
showed further that empirical calibration is very
desirable.

Two alternative methods, whose merits and objec-
tions had been considered, were to use the electrical
resistivity of, or the attenuation to gamma radiation
offered by, the soil which intervenes between holes
when distances apart are to be measured. The
opportunity had been taken to make a survey of soil
resistivity distribution during the preliminary visit
to the site. Schemes using resistivity or any alternat-
ing electromagnetic effects suffer errors due to un-
predictable reflections and wvariations of current
distribution which occur in the skew, multi-layer
system which constitutes the soil. To use radio-
active isotopes as a source and a Geiger counter
assembly as detector would be relatively simple, but
lack of range would be a severe handicap. Only a
small quantity of radio-active isotope (cobalt is pre-
ferred) can be safely handled and every foot of inter-
vening soil reduces the count by a factor of 10-?,
approximately. The range of the magnetic method
varies as the volume of the magnet as long as there is
power available to saturate it. The sensitivity of the
compass used does not affect the range, but it needs
to be adequate to overcome the frictional forces in
the compass so that field direction is correctly in-
dicated.

The Requirements.
Practically all small-area geophysical surveying is
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based upon a selected point as origin and two natural
directions, gravity and terrestrial magnetic field.
For a rectangular co-ordinate system, the horizontal
component of the earth’s field at the origin gives
Magnetic North. To this system of axes all instru-
mentally observed lengths and angles are referred.
The P.O. technique is entirely magnetic in opera-
tion, respect having been paid to the direction of
gravity in accepting the boreholes called “‘vertical’ as
truly so. At a depth of 100 ft. the out-of-vertical is
not likely to exceed an inch or two, which is not
enough for the assumption to produce any significant
error.

The requirements in using the magnetic method
are a strong enough magnet and a remote-indicating
compass that will go into the four-inch holes which
may well be full of water. Steel pipes casing the
boreholes should be omitted in the area to be searched
so as to avoid disturbance of the magnetic conditions ;
10 or 12 ft. away from the magnet and compass at
the nearest approaches is probably enough.

Apparatus.

To develop a suitable remote-indicating compass
within the given time and size limitations was difficult,
but with the assistance of a firm of experimental
model engineers, production of a model designed by
the P.O. specially for the purpose was achieved by
mid-February, 1950, ready for use in the experiments.
This “G.P.O. Remote-Indicating Compass’’ could not
be ready for testing in January, the originally fore-
cast month for the surveys, and therefore the possi-
bility of realising a ready-made remote-indicating
compass was earnestly explored. It was discovered
that the Admiralty Compass Observatory had a
fully developed instrument of considerable refinement.
Nothing less than a 7-in. diameter borehole would
permit its use, however, and even then quite a lot of
modification would be necessary to bring the leads
out at the top, to make it water-tight and capable of
functioning with as long a lead as would be required
for this use. The Ministry considered that the
urgency justified the trouble involved and arranged
to have reamers flown from Canada to widen the
holes if needed. On hearing this the Admiralty
Compass Observatory authorities willingly and quickly
carried out the necessary alterations to suit their
“A.T.M.C. Type 4" for the new project. Fig. 2 shows
the complete outfit which was ready in good time.
The coupling to the top was made interchangeable
with the P.O. design; both were to be attached to
dural tubing in 10-ft. lengths for lowering.

Before examining the details of the P.O. compass
design, it may be helpful to consider what is involved
in providing a magnet to produce deflections. For
insertion in the Jateral borehole, the complete
magnet assembly is attached to the drill rods as used
in boring the hole. These are 20-ft. screw-ended
lengths of steel tube about 3%in. in diameter. The
magnet assembly is 20 ft. long. Extemally it is a
brass tube with a rounded nose at the leading end
and a screwed adapter for attachment to the drill
rodding at the other end. Half the length is empty
and serves to isolate the magnet from the steel rods
by a sufficient distance to ensure that accuracy is not












values of current are avoided at times when the
compass needle is near and not clamped.

It was actually in March before the survey was
required ; delays were due to various unforeseen
causes, one of which was the great difficulty ex-
perienced in getting the lateral drilling reasonably
straight and near the proposed position in the coal
seam. The attempt which was destined to succeed
was assisted by sinking the vertical holes along the
track of the lateral hole so that the underground
surveying could be used to keep trace of its tortuous
course. Most of the vertical holes were four inches, but
one was cut to eight inches in readiness to put the
Admiralty compass into commission if the P.O.
compass gave any trouble, but actuallyit didnot. Due
to the exigencies of their main task, the Ministry were
unable to afford an opportunity to try out the larger
and more refined equipment, but they have undertaken
to provide an opportunity ¥ to do so in the next phase
of their experiments.

The distances actually observed were found to be
11{t. 2ip.,, 31t. 11in., 31t. 10in. and 11 ft. 9 in. The

t Since this article was written the opportunity has occurred
(May 1950) to use the Admiralty compass in further surveys.
As expected, it performed well and was very convenient to
operate, While the P.O. cempass is adequate antl needs no
enlargement of the borehole, it is clear that, had the pro-
gramme delays not occurred, the Admiralty ‘‘rescue’’ in
January would have béen most effective.

last two proved to be out of range of some elaborate
radio-active equipment tried out before the G.P.O.
survey started, but it was satisfactory to note that the
first two agreed with that equipment within an inch
or so. If the verticals had been truly parallel to each
other, the course of the lateral would have become
correctly known and new verticals could have been
drilled accordingly to make intersection. Actually the
drilling was not quite precise, but a small explosive
charge forced a clear passage between the holes.

With a jointer’s tent at the top of the hole being
tested, another at the entrance to the lateral hole and
cover for the generator and subsidiary equipment,
good weather protection was afforded and the
laboratory-made gear proved quite suitable. There
was some unintentional very rough handling of the
magnet when and after its connector becamne accident-
ally unscrewed from the drilling rod. After first-aid
repairs to the casing, connector and cabling, it con-
tinued to give good service.
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Book Review

“Vade Mecum ( ‘The World’s Radio Tubes'), 1950."”
P. H. Brans. P. H. Brans, Ltd., Antwerp. 508 pp.
20s.

The eighth international cdition of P. H. Brans’ Radio
Tube Vade-Mecum, 1950, shows two major changes
compared with its predecessors, in that it is now pub-
lished as a single volume and the valve base data are
segregated in a separate section. Otherwise previous
users of this work will find the layout and classification
exactly as before.

The book has for its aim the collection of the more
important characteristics of all current valves produced
throughout the world up to September, 1949, and
includes, in addition to conventional receiving types,
such items as projection tubes, accelerometers, crystal
diodes and the recently introduced crystal triodes. . An
approximate estimate showed that the number of
different types listed exceeds 10,000 and, in addition,
about 1,200 different base connections are illustrated
and classified.

The introduction and instructions on how to use the
book are repeated in five languages, Dutch, English,
French, German and Danish. The valve types are
classified alphabetically and numerically in a compre-
hensive index that gives the following preliminary data :
(@) manufacturer, (b) number of the table in which the
maindata are to be found, (c) filament voltage, (d) reference
number of base connections and (¢) valves having
equivalent performance.

The main tabulated information is divided so that all
the valves of one category are listed together in one
table where they are further sub-divided according to
heater or filament voltage.

134

The value of a valve reference book of this type is
largely determined by the following four qualities : the
degree to which the valve list is comprehensive, the
amount of data given, the accuracy of the data and
finally the facility for finding a particular item of
information. In order to form an opinion on these four
points, approximately 50 valve types were picked at
random from current British Manufacturers’ lists and
consulted in the Vade Mecum. The conventional valves
were all found without difficulty, but three gas-filled
triodes and four types of disc-seal valve were missing.
The information given was generally adequate for many
purposes with, however, some important exceptions.
The data on interelectrode capacitances were meagre,
being confined to occasional values quoted in the
remarks column, and, for some of the rectifiers, the mean
anode current quoted referred omly to a particular
circuit without making this point clear. The data were,
in general, found to be accurate and showed only minor
occasional differences from the manufacturers’ published
information, while all the information sought was
readily found once the method of classification had been
mastered.

Some criticism of the presentation of the high-power
valve characteristics is called for in that the relevant
working conditions are not made clear. The usefulness
of this section would also be enhanced by stating the
type of cooling, i.e. radiation, forced-air or water cooling.

The book has, however, attempted a truly monumental
task with considerable success and many workers in the
sphere of telecommunications and electronics will find it
a valuable and convenient reference work, particularly
for those workers whose main interest lies in the servicing
and installation of equipment.

K. D. B.



Power-Operated Doors
U.D.C. 624.028.1—83

i
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This article is about power-operated and automatic doors used for draught exclusion in buildings and particularly in postal
sorting offices, but there are many applications of power operation to doors and gates, and some of these are considered briefly.

Introduction.

GATE or a door is useless unless it is usually
: Aclosed. The chief difference between them is

that a gate can only prevent free passage
through an opening, whereas a door has additional
uses, chief among which is exclusion of draughts.
Whenever a door is epened to allow a passenger to
pass through, it should be closed again immediately
afterwards to prevent an unauthorised person from
passing through or to exclude a draught. Unfortun-
ately, closing the door does not help the passenger on
his way, and consequently doors are often left open.

The simplest solution to the problem is the self-
closing door ; energy is stored in a spring when the
door is pushed open and it closes automatically behind
the passenger. Additional effort is needed to open the
door, but the passenger does not object to this as he
is saved the worry of thinking about closing it.
However, this kind of door is not effective where
vehicles must pass through. A vehicle cannot push its
way gently enough to avoid damage to itself or the
doors, or both. An ordinary door is more suitable for
a vehicle, but then the driver must dismount onc: to
open the door and a second time to close it—if he
remembers. Alternatively, where there is frequent
traffic, a door-keeper may be employed or the door may
be left open, for if it is heavy, opening and closing by
hand would be hard work.

All these difficulties can be overcome by power-
operating gear for opening and -:losing doors or gates,
and by automatic control of the operating gear in
some cases.

Purposes cf Power Operation.

The term “automatic doors” is sometimes used
incorrectly. Power-operating gear saves the effort of
opening and closing a door, and the gear may be con-
trolled automatically, but not necessarily. An auto-
matic door is one which opens on the approach of a
passenger and closes behind him without deliberate
action on his part. He is saved the trouble of thinking
about opening the door and remembsring to close it.
Power-operated doors, on thc other hand, may be
controlled by some person other than the passenger. A
semi-automatic door is one which requires deliberate
action to open or close it, but which performs the
other function automatically.

Besides saving labour and thought, power-operated
doors may be employed as safety devices as the follow-
ing examples illustrate :—

Lifts.—Time is saved in preparing to enter or leave
the car. The attendant, on car switch lifts, and the
passenger on automatic lifts, is saved the effort of
opening and closing both landing and car gates. On
automatic lifts the passengers are protected from the
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danger of opening the car gate while the lift is in
motion.

Underground Railway power doors save the
passengers the effort of opening and closing doors, and
protect them from draughts and from the danger of
stepping out of the train when it is in motion. The
station staff are saved the trouble of checking that the
doors are closed and time is saved in ensuring that all
is safe before the train leaves the station. The guard
has complete control.

Buses.—A door can be provided to protect the
passengers from draughts and the dangers of mounting
or alighting while the bus is in motion, without giving
the conductor additional work in opening and closing
the door at halts.

Shops.—The customer is welcomed automatically,
and if he leaves carrying parcels he is saved some
inconvenience.

Warehouse Gates must be controlled to prevent
theft. With power gear for the gates. the gatekeeper
can give close supervision to the traffic without
delaying it, without effort, and with only momentary
interruption of other work.

Azrcraft Hangar Doors may be so large and heavy
that a man could not move them without power gear
to assist him.

Sorting Cffice Doors.

An important link in the chain of transport of mails
is the transfer of bags of mail between sorting offices
and railway station platforms or vehicle-loading bays.
At major sorting offices, where cost and space permit,
bag conveyors are installed for this purpose, but at
many offices it is necessary to carry the bags on some
form of truck. Consequently, at busy offices there is a
continual traffic of trucks into and out of the sorting
office and, unless special arrangements are made to
prevent draughts from the doorways, great dis-
comfort may be caused to the staff working in the
office, not only directly from the draught but indirectly
from reduction in room temperature.

The usual arrangement for reduction of draughtsin
Post Offices, asin other large buildings, is to provide
self-closing doors. These are effective when used by
pedestrians as the effort required to push the door
open, though not excessive, is sufficient to ensure that
it will not be held open longer than necessary. To
improve draught reduction, two doors are often fitted
with a short lobby between them. The pedestrian
pushes one door open and that closes behind him
before he has time to reach the second door and open
that. Thus, the lobby provides a partial air lock to
prevent through draughts. The only reasonable way
to pass through such doors with a hand cart or an
electric truck 1s to fix the doors open, thereby vitiating
the draught-excluding system. But if the doors are
power operated, they can be equally efficient for
pedestrians or trucks.
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directions at once. Separate exit and entrance
lobbies could not be provided, therefore, and incoming
and outgoing traffic must take turns through the one
lobby. This makes a signalling system necessary to
indicate to outgoing traffic when incoming traffic is
approaching in the lobby and vice versa. The red
lights shown in the drawing over each doorway give
these signals and are controlled automatically by the
photo-cells. Five rays and photo-cells and two pull
switches control the doors, pull switches being chosen
instead of light rays in the office fur the reason
mentioned earlier. For incoming traffic, light rays 1
and 4 open the outer and inner doors respectively, and
light ray 3 opens the outer door for outgoing traffic.
Rays 2 and 6 are to prevent the doors from closing on
a vehicle delayed for any reason in the doorway and
to ensure that the door closes as soon as the vehicle is
clear of the ray. Both doors open outwards only, in
order that winds shall tend to keep them closed.

PosT OFFICE INSTALLATIONS

The first installation was made at Redhill Station
Sorting Office in 1935, and the whole equipment
remains in service at the present time. It consists of
driving gea1, as shown in Fig. 2, for two double-swing
docrs controlled by light rays, and one of these doors
with its projector lamps is shown in Fig. 7. The other
doot is similar and leads from the sorting office op the
right into the lobby from which the photograph was
taken. The postmanseen in the picture is approaching
from the railway subway and entering the lobby. On
the left may be seen an entrance to alift to the station
platform and a manually operated sliding door for
closing it. When the sliding door is closed the auto-
matic doors are effective in excluding draughts from
the sorting office, but when the lift is in use the lobby
no longer provides an air lock. Also the traffic lanes
between the three doorways overlap so that sometimes
one of the light rays in the lobby is intercepted by
trafic which does not intend to pass through the
associated door which is then opened unnecessarily.
In spite of these difficulties, the installation has given
useful service for many years.

In 1939 and 1940 several installations were made
using hydraulic equipment of an unusual pattem for
swing doors. Each door leaf was mounted on pivot

hinges in the lintel and floor, and the lower pivot was
attached to a rectangular vane below the floor,
enclosed in a chamber shaped as a segment of a
cylinder. Oil under pressure was introduced into the
chamber on one side of the vane to revolve it in the
chamber and so open the door. Many faults occurred,
chief among which was leakage of the operating oil,
due to the difficulty of providing an adequate seal
between the edges of the vane and the inner surface of
the chamber. Due to difficulty in obtaining spare
parts during the war, the equipment was taken out of
service, but one at Birmingham H.P.O. has since
been restored and the associated light ray equipment
has been modified to permit interruption of the light
rays by traffic from either.direction without incorrect
opening of the doors.

In 1949, two new installations were made at
Leicester and Woking Station Sorting Offices using
hydraulic equipment especially developed from the
type of equipment used for aircraft servo-mechanisms.
Fig. 3 shows the Leicester door which is described
earlier, and the Woking equipment is similar but
push-button controlled.

An automatic sliding door was installed at Reading
H.P.O. in 1937, and in 1949 a pair of sliding shutter
gates was added. Fig. 6 shows the driving and control
gear for these gates, which are used in conjunction with
the older door by electric trucks and trailers travelling
between the H.P.O. and the railway station.

All recent installations are for single doors excluding
lobbies as, in most cases, space would not permit a
more elaborate arrangement, but proposals for new
installations include the schemes shown in Figs. 8
and 9.

Conclusion.

Power-operating gear for a sorting office door makes
it possible to move mail-laden trolleys and electric
trucks through the doorway without delay, incon-
venience to the postal staff or damage to the door and
while restricting draughts through the doorway to the
minimum. Clear space 1s necessary on each side of the
door, and for complete draught exclusion a long lobby
with doors at each end is essential. Separate entrance
and exit doorways are desirable to allow a free flow of
traffic and permit the usc of simple control equipment.

Book Review

‘ Telecommunications and Equipment in Germany
During the Period 1939-1945." (British Intelligence
Objectives Sub-Committee Surveys Report No. 29.)
His Majesty's Stationery Office, 1950. 66 pp.
1s. 8d. (post free).

This survey has been prepared by a number of expert
officers of the Engineering Department of the Post
Office from studies of the mass of British, Combined and
Joint Intelligence Objective Reports and Field Intelli-
gence Agency reports which have already been published
separately by H.M.S.O.

Lists of these reports are included in the survey
which has therefore an important value for permanent
reference.

The report itself includes sections on Research, Trans-
mission, Exchange Equipment, Telegraphs, Subscribers’

Apparatus, Power and Radio and these make easy and
interesting reading. Where appropriate, comparisons
of policy and techniques with British practice are made,
including some interesting comments on subscriber-
dialling. Although there are many items and advances
mentioned which obviously warrant study in detail, it
seems clear that war-time difficulties of dispersal and
shortages of materials and manpower caused telecom-
munication development on the whole to mark time and
lose ground relatively to the Allies.

Published at a nominal price, this report is in general
a valuable contribution to the literature and history of
the telecommunications industry and in particular a use-
ful bibliography of papers describing German war-time
techniques and developments.

L.H H.
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Edinburgh Conversion from Non-

Director to Director

U.D.C. 621.395.34

W. V. McWALTERt

Over a period of approximately 12 years, the Edinburgh telephone system is to be completely converted from non-director

to director working. An auto-to-auto transfer of this magnitude raises many complex problems since disturbance to

subscribers must be kept to a minimum over the whole of the period. This article outlines the conversion plans and exchange

programme involved and gives details of the first stage which bas been completed by the opemng of the George Street, 7,000-line
director exchange,

Introduction.

T 1.15 p.m. on 25th March, 1950, a 7,000-line
Adirector exchange (George Street) was cut
into the Edinburgh local telephone network,
and with it came the introduction of director code
dialling by non-director subscribers. This was a key
point in the first conversion in the country of a
complete non-director area to director working.
In 1945, the area was served by 13 exchanges,
using a linked numbering scheme within the five-
digit range, and had a working multiple of 42,400.
Development figures for 1955 required a multiple of
63,700. With accommodation and spare numbers
seriously inadequate, discussions, which had been
interrupted by the war, were resumed as a matter of
extreme urgency. Within a few weeks plans were
prepared and approved in principle for the complete
conversion, over a period of approximately 12 years,
from Siemens 16 (S.16) to director equipment.

THE CONVERSION PLAN.

The plan was based on the principle that sub-
scribers should have the simplest possible inter-
diallingarrangement and should not be inconvenienced
by more than one number change throughout the
whole of the conversion period. It provided for
the adoption of a scheme which entailed only one
arbitrary code (21). This would be used by all
director subscribers when dialling a five-digit {non-
director) number and, along with the first digit of
the five-digit number, would form the routing code
from the director exchange to the 2nd selector in the
S.16 network. For calls that would be routed via the
S.16 main exchange, the last routing digit, being the
first. of the five-digit number, would be repeated into
the Ist selector of the S.16 main exchange. All S.16
subscribers would dial either the five-digit number,
or the director code and four-digit number shown
in the directory.

The agreed scheme required the provision of
director type dial number plates on all dials in the
area. It also required that the route of the numerical
equivalent of the director codes used should be free
in the S.16 network so that the 3rd selector level
chosen by the first three letters of the director
exchange name could be routed to Ist numerical
selectors in the director exchange.

Fortunately, Post Office accommodation in George
Street, in close proximity to the main exchange,
could be made available for equipment. During the
war, the floor had been reinforced to make the
basement an air raid shelter for the exchange staff

1Engineer, Design Group, Engineering Branch, Scotland.
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and therefore had the strength necessary for auto-
matic exchange equipment. While the premises
were not ideal for the purpose it was decided to
install a director exchange to the maximum capacity
of the ground floor and to use this, by transferring
subscribers from the existing system to clear essential
space in the S.16 main exchange and to free the
numerical equivalent of the director codes of the most
urgently required director exchanges.

The number of 10 ft. 6 in. equipment racks that
could be installed on the ground floor of the George
Street building was decided, and from this the size
of the director multiple that could be provided was
determined. It was estimated that 7,000 multiple
and the necessary calling and intermediate equipment
could be accommodated. When the capacity of the
accommodation with the clear height necessary for
equipment had been decided, ways and means of
providing power, intermediate distribution frantes
and all other miscellaneous requirements were
devised.

In addition to the accommodation problem in the
main exchange area, several satellite exchanges were
nearing exhaustion. A review of the satellite areas
adjoining the main area indicated the need for
additional exchanges to reduce each exchange area
to within the 10,000 multiple capacity of a director
exchange. Three additional exchanges appeared to
be necessary and the areas concemed are shown in
Fig. 1 as F, D, and P, superimposed en the 1945
exchange area map. This proposal entailed three
new buildings, but the prospect of obtaining these
was so poor that it was decided two must suffice for
anumber of years, the third to be built later. Names
for the two new exchanges were chosen (Dean and
Fountainbridge), and the areas they would serve were
defined. Both would take in parts of the existing main
exchange area.

Since one purpose of the 7,000-11ne director
exchange in George Street was to free accommo-
dation and director code levels in the existing main
exchange, it followed that blocks of equipment had
to be made spare and that the numbers to be trans-
ferred would have to be in numerical sequence, not
chosen on a geographical basis. To meet the condition
that there would be not more than one number change
for each subscriber throughout the conversion period,
the blocks of numbers to be transferred were divided
into three groups according to geographical location
and allocated numbers in the George Street director
exchange which they will retain when ultimately
transferred to the new exchanges, Dean, Fountain-
bridge and Central. The main exchange area, mean-
time, would take the name Central for director












Changed-number Arrangements.

The lack of accommodation was responsible for the
introduction of a novel * changed number " facility.
Normal changed number facilities could not be pro-
vided, and for a period it was thought that “ N.U.
tone "’ was the only solution, but the suggestion was
made that a verbal announcement might be the
solution. This suggestion was pursued and with com-
plete co-operation between the various branches
concerned at Area, Regional and Headquarters level,
an EM.I. Tape Recorder and a Provincial Distri-
bution Speaking Clock Amplifier were provided. A
competition was run among the local telephonists to
choose one with the most suitable voice to make a
record to tell subscribers who dialled transferred
numbers, “ The number you are calling has been
changed. Will you please consult the new telephone
directory.”

FuTUrRE CONVERSION PROGRAMNME,

The next stage in the conversion is the provision
of the first instalment of the new permanent director
exchange which will replace the old S5.16 main
exchange in the Rose Street building. This will be a
2,100-line exchange installed in part of the space made
available by the transfer of 6,200 subscribers to George
Street.

The first of the new exchange buildings, and a key
point in the conversion to director, is nearing com-
pletion at Fountainbridge. This will bc equipped
with a 7,300-line director exchange and the director
area tandem exchange. More or less simultaneously
with this, Abbeyhill director exchange will be
installed in an extension to the existing Abbeyhill
exchange building.

George Street subscribers with DEAn and
FOUntainbridge numbers will be transferred to the
Rose Street director and the permanent Fountain-
bridge exchanges respectively, Rose Street director
taking the name DEAn temporarily. All the remain-
ing Fountainbridge area subscribers from the S.16
main and adjacent satellites will go to establish, m
its permanent form, the Fountainbridge exchange.
Abbeyhill may be ready for service about the same
time as Fountainbridge permanent exchange and
will probably be converted at the same time. The
subscribers in the next 2,300 S.16 multiple to be
cleared will be divided on a geographical basis and
transferred to director equipment in Rose Street
and George Street.

As the third additional exchange, in the central
area, will be required in the near future (the name
WAVerley has been chosen), and it has been agreed
that the name CENtral will be changed when the third
new building is ready (name not yet decided), it is
probable that George Street will continue as a three-
name exchange until the Dean permanent exchange
is ready for service. The use of the name WAVerley
and the name to replace CENtral will avoid the use
of CENtral for new subscribers and those converted
on future transfers. ,

Following the recovery of the 2,300-line S.16 main
exchange, an additional 2,400-line director equipment
will be installed in the Rose Street building, making
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a total of 4,500, and when this is ready for service
it is hoped that Dean permanent exchange will also
be available. All the Dean subscribers will then be
transferred to the new Dean exchange, leaving the
whole of the 4,500 director multiple in Rose Street
to accommodate the next group of S.16 main exchange
subscribers to be converted. At this stage, the
Rose Street equipment will take the exchange name
WAVerley.

With a 7,000-line director exchange in George
Street, and a 4,500-line - director exchange in Rose
Street, all the S.16 subscribers’ equipment on the
ground floor at Rose Street will be recovered, thus
making space available for the extension of the
Rose Street (WAV) director equipment to cater for
the conversion of the remaining S.16 main exchange
subscribers and those that may still be connected to
the relief manual exchange serving the central area.

When the third new building is provided in the
area marked P (Fig. 1) and the equipment is ready
for service, subscribers will be transferred from the
George Street exchange. The equipment installed
in George Street will then be recovered.

Fig. 4 shows in block schematic form the various
stages in the conversion of the Central area. The
plan is subject to revision if the building or equipment
programme is not maintained or the forecast develop-
ment alters.

The 1945 multi-exchange area will be extended,
during the conversion period, to include Musselburgh,
an exchange area adjoming Portobello. lhis pre-
cludes the use of the name Murrayfield shown on the
exchange area map, but as Murrayfield is only a
Departmental name at present, subscribers having
Edinburgh numbers, no serious controversy should
arise on this point. Another name has been sug-
gested, but altematives are still under consideration.

Owing to an accommodation problem i the
Morningside area consideration is being given to the
introduction of another exchange m the area to replace
the existing manual relef exchange, Jubilee, shown
on the trunking diagrams.

The dialling scheme adopted imposes certain limita-
tions on the order of conversion, requiring as it does
the conversion of subscribers having numbers with
the first three digits equivalent to the alphabetical
code of a director exchange before that exchange can
be converted. Thus, Murrayfield on level 6 must be
converted before calls to Morningside and Newington
can be routed via MOR (607) or NEW (639).
Newington on level 4 must go before Granton, GRA
(472), and Morningside on level 5 before Leith, LEI
(634). When the plan was prepared this dis-
advantage caused no great difficulty as the conversion
programme based on exhaustion of nurnber range and
availability of accommodation fitted into the scheme
and no serious difficulty has yet become apparent.

Table 1 shows the exchanges outside the main
exchange area which have still to be converted.

.

Conclusion.

The conversion of a complete non-director area to
director working should be firmly based on a scheme
which eliminates, as far as possible, the use of codes
which are not shown against each subscriber’s number


















10 to 12 db.; these low-noise valves employ a
relatively small beam current (about 0-2 mA) and
require a very narrow electron beam (about 1 mm.
diameter) traversing a long, narrow helix. It is
essential that the electrons shall travel parallel to the
axis of the beam without spiralling and that inter-
ccption of the beam by the helix shall be very small
in order to minimise partition noise. These require-
ments necessitate careful design and extremely
accurate mechanical construction of the electron gun,
as well as a high degree of uniformity in the magnetic
focusing field.

Whether these difficulties can be overcome to an
extent which would permit of quantity production of
low-noise travelling-wave valves and their use in
radio relay systems is at present an open question.

Electron-wave Amplhifiers.

An interesting new type of V.M. amplifier has
recently been described by A. V. Haeff,® ]. R.
Pierce and W. B. Hebenstreit!* and others. This
amplifier is approximatcly equivalent to a travel-
ling-wave amplifier in which the helix is replaced
by a second electron beam, as shown in Fig. 7.

quency, but in practice it is restricted by that of the
input and output circuits. Assessments of the power
output and efficiency under large signal conditions
and the noise factor under small signal conditions
are not available as yet, but it seems unlikely with the
present form of the valve that these will be as good
as in conventional travelling-wave amplifiers. How-
ever, the electron-wave valve may find applications
as an amplifier of signals of medium power level,
particularly when a high gain is required. Further-
more, the absence of a metallic slow-wave structure
may make the valve useful for amplification of
millimetric waves, since structures such as the helix
or corrugated waveguide have to be made very small"
for such wavelengths.

Magnetron-type Travelling-wave Amplifiers.

The efficiency of conventional travelling-wave
amplifiers of the Kompfner-Pierce type is generally
low, being usually less than 10 per cent., whereas
magnetron oscillators may have efficiencies exceeding
50 per cent. An attempt has been made by R. R.
Warnecke and his associates of the Compagnie
Generale de Télégraphie Sans Fil (Paris) to devise a
travelling-wave amplifier,'® which in-
corporates certain features of the mag-
netron, viz., the use of a magnetic field
normal to the plane in which the

electrons move, thus causing the elec-
trons to travel, in the limit, in cycloidal
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F16. 7.—SEcTION OF DOUBLE-BEAM ELECTRON-\VAVE AMPLIFIER.

The two electron bcams come from separate cathodes
differing in potential by some 50 volts so that the
beams have slightly different velocities. Both
beams are velocity modulated by the R.F. input
signal and pass through the same drift-tube where
interaction occurs between the electrons in one beam
and the electric field of the other, and vice versa.
This interaction results in variation of the beam
current density, i.e., in bunching; the beams are
thus enabled to deliver radio frequency power to the
output circuit. The input and output circuits are
usually short lengths of helix, but this is not essential
and resonators similar to those in klystrons can be
employed. Another form of the valve exists in which
a single electron beam is used, but the inner and outer
portions of the beam are caused to travel at slightly
different velocities by suitable adjustment of the
potential of the drift-tube relative to the cathode.

Within the electron beam, gains of 80 db. or more
are claimed to be possible ; however, this neglects
the imperfect coupling between the input and output
circuits and the electron beam. In practice a net gain
of 46 db. at 3,000 Mc/s has been achieved!® ; it is
interesting to note that electron-wave amplification
is also possible at much lower frequencies and a valve
w'th 33 db. net gain at 255 Mc/s has been described.14
The bandwidth limit set by the electron beam itself
is of the order of 30 per cent. of the mid-band fre-
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paths. The resonant cav'ties of a
magnetron are replaced by a flattened
helix bent into a circle, the input and
output being separated by a metallic
partition. Output powers of some 50 W,
overall efficiencies of 25 per cent. and
gains of about 7 db. have been reported at 23 cm.
wavelength (1,310 Mc/s).

Grounded-grid Triode Amplifiers.

A grounded-grid triode, BTL1553, for use at
4,000 Mc/s has been designed by J. A. Morton of the
Bell Telephone Laboratories.? This represents an
appreciable advance in the upper frequency limit for
triodes, an improvement which has been obtained
by :(—

(a) reducing the grid-cathode spacing and the

spacing between the turns of the grid wircs,

(6) maintaining exact parallelism between the

q planes of the grid wires and the cathode,
an

(¢) increasing the cathodc cmissien.

The main dimensions of the BTL1553 triode are :—

Cathode-grid spacing 0-6 my.
Grid wire thickness 0-33 mil.
Grid wire turns 1,000/in.
Grid-anode spacing 10 mils.

Jt will be apparent that special manufacturing
techniques are needed to maintain these small
spacings satisfactorily. For example, the cathode is
an oxide coating on a nickel base mounted in a
ceramic ring, the cathode assembly being precision-
ground to a flat surface. The grid wires are wound on



a molybdenum former and are tensioned to within
about 50 per cent. of the breaking stress of the wire
to maintain an accurately plane surface. The grid
structure and the cathode assembly are spaced by a
thin copper shim plate and tightly clamped together.

The characteristics of this valve when used as an
amplifier with the appropriate resonators as input
and output circuits, are as follows :—

Mid-band frequency 4,000 Mc/s
Bandwidth (3 db. below maximum output)

80-100 Mc/s
Gain, Class A operation 7-10 db.
Noise factor, Class A operation 14-16 db.
Gain, Class B operation 4-6 db.

Maximum R.F. output, Class B operation

0:5-1 W
Anode dissipation 6w
Efficiency 7:5-15%,

It will be observed that the characteristics of the
valve make it suitable for use in both the initial and
final stages of microwave repeaters, and it is under-
stood that the valve is in production by the Western
Electric Company, under the coding WE416A, for use
in the New York-Chicago radio relay system.

A further development in grounded-grid triodes
has been announced from the Philips Research
Laboratories at Eindhoven, Holland.l” A porous
tungsten cathode (the Lemmens cathode) is used in
this new triode and the active materials are inserted
inside the cathode; this avoids the usual oxide
coating and enables a high and uniform emission to
be obtained. As a result of the very effective space-
charge smoothing due to the uniform emission, the
noise factor is remarkably small and a value of 7 db.
at 3,000 Mc/s is claimed. Under large signal condi-
tions a power output of 0-5 W and gain of 10 db. with a
bandwidth of 50 Mc/s are obtained. The data quoted
refer to early experimental samples and the valve
has not yet reached the production stage.

(To be continued)

The Institution of Post

London Centre

During the summer months the London Centre
Committee have been active in formulating a programme
of meetings and educational visits for the forthcoming
Session. The number of offers of suitable papers has been
rather less than that of recent years and in the interests
of presenting a well-balanced programme it has been
necessary in some instances to solicit papers on specific
subjects.

Thanks are due not only to those authors whose papers
have been accepted but also to those whose offers have,
for the time being at least, had to be rejected.

ORDINARY MEETINGS

Held at the Institution of Electrical Engineers, Savoy
Place, W.C.2, commencing at 6.0 p.m.

Monday, 6th November.—'* The Anglo-Continental

Telephone Service.” J. Rhodes, M.B.E., B.Sc,
AMIEE.
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Tuesday, 5th December.—'* Shared Service.” N. V.
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INFORMAL MEETING

Held in the Confcrence Room, 4th Floor, Waterloo
Bridge House, S.E.1.,, commencing at 5.0 p.m.

Wedncsday, 22nd November.—'' Wage Incentive
Systems.” W. Hawking, T.»., AMIE.E. (N.E.
Region).

Arrangements are in train for a Social and Dance to
be held in the Armour House Refreshment Club premises,
St. Martin’s le Grand, E.C.1, on Friday, November 10th,
from 7.30-11.0 p.m., and in spite of the Journal printing
delay it is hoped that this notification will appear in
time to be of interest.

Tickets at a reasenable price will be made available
in all Branches in due course and as some limitation on
sales may have to be imposed early purchase is desirable.

W. H. F.
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Laboratori.es

Essay Competition 1950/51

The Council offers five prizes of Three Guineas each for
the five most meritorious essays submitted by members
of the Engineering Department of the Post Office below
the rank of Inspector. Draughtsmen, Class II, with less
than five years’ service on that grade, are also eligible
to compete. In addition to the five prizes the Council
awards a limited number of Certificates of Merit.

A prize-winner in any previous competition is not
elig'ble to enter, but this restriction does not apply to a
competitor who has been awarded a Certificate of Merit
only. An essay submitted for consideration of an award
in the Essay Competition and also submitted in con-
nection with the Junior Section I.P.O.E.E. prizes, will not
be eligible to receive both awards. '

In judging the merits of an essay, consideration will be
given to clearness of expression, correct use of words,
neatness and arrangement, and although technical
accuracy is essential, a high technical standard is not
absolutely necessary to qualify for an award. The
Council hopes this assurance will encourage a larger
number to enter. Marks will be awarded for originality
of essays submitted.

Hints on the construction of an Essay can be obtained,
if desired, upon application to the Secretary at the
address given below. Competitors may choose any
subject relevant to current telegraph or telephone
practice.

Foolscap or quarto size paper should be used, and the
essay must not exceed 5,000 words. An inch margin is
to be left on each page. A certificate is required to be
given by each competitor, at the end of the essay, in the
following terms : —

Junior Section Notes

LIBRARY FACILITIES

Books cost money and very few people can afford to
purchase all the books they would wish to have on their
own bookshelves and still fewer can afford all the books
necessary for reference to keep abreast of developments
in the Engineering and Scientific fields. Access to
libraries is, therefore, essential. The I.P.O.E.E. Library
offers a comprehensive and up-to-date range of books
covering Telecommunications, Engineering and allied
subjects. The Inst’tution Library is affiliated to Lewis's
Scientific Library and any books requisitioned which are
not held in the Institution Library are obtained, wherever
possible, from Lewis's subject to their being of a
character similar to those books contained in the
Institution Library. Lewis's catalogue is available for
loan as Book No. 931. The Library also has available
for loan bound volumes of all I.P.O.E. E. printed papers,
prize essays, Junior Section prize papers and unpublished
papers recommended by local centres as suitable for
inclusion in the library.

All these library facilities ave available to a membey of a
vecognised Jumior Section om payment (f only 64. pev
annum.

Copies of the Catalogue and Annual Supplements are
held by the local Junior Section Centre Secretaries,
who also hold supplies of library requisition forms.
Junior Section members requiring books should forward
the requisition slips to the Librarian via their Junior
Section Centre Secretary for his counter-signature.

Bishop’s Stortford Centre
On the 3rd May, 1950, an inaugural meeting was held
at Bishop's Stortford, with the object of forming a section
to cover the Bishop’s Stortford, Epping, Ware, Hertford
and Saffron Walden areas.
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“ In forwarding the foregoing essay cf .. ... « . words,
I certify that the work is my own unaided efford both as
regards composition and drawing.”

Name (in Block Capitals)
Signature
*Rank

........................................

(*1f a Draughtsman, Class II, state date of appointment to
that grade.)
The Essays must reach
The Secretary,
The Institution of Post Office Electrical Engineers,
G.P.O. (Alder House), London, E.C.1,
by the 31st December, 1950.

The Council reserves the right to refrain from awarding
the full number of prizes or certificates if in its opinion
the essays submitted do not attain a sufficiently high
standard.

Special Prize f Three Guineas

In addition to the five prizes mentioned above, the
Council offers a special prize of Three Guineas for the
best essay on :—

* My reactions to the present Essay Competition
and my suggestions for improving it.”

(The restriction on previous prize-winners does not
apply to this essay.)

J. READING,
Secretary.

The meeting opened with a film show, given by the
Central Office of Information, and the following films
were very much enjoyed :

1. This Britain, No. 22; 2. The Wonder Jet;
3. Public Opinion ; 4. Wonders of the Deep; 5. In all
Weathers.

After the film show the Cambridgc Arca Liaison Officer,
Colonel T. C. Loveday, addressed the meeting, explaining
in some detail the objects of the Junior Section and the
advantages to be obtained by the formation of a centre at
Bishop’s Stortford.

As a result of this address, the meeting decided
unanimously to form a centre, and approximately 30
members enrolled immediately.

The officers and committee appointed are :—

Chairman : G. T. Wyer; Vice-Chairman: R. A
Collins ; Secretary : J. Poole; Treasurer : W. Worley ;
Committee : H. James, J. S. Rogers, G. E. Dann, R. G.
Eve and F. Brackley.

The first committee meeting was held on 16th May,
1950, and the following programme was arranged for the
first half of the 1950-51 Session.

September, 1950. Film Show and first Annual
General Mecting. Wiscussion on programme for winter
session.

October, 1950.—Lecture, ‘“ Astronomy,” by R. C. T.
Warboys.  Visit to University Observatory at
Cambridge.

November, 1950.—Lecture, ‘' Faraday Building.”
Speaker to be announced later. Visit to Faraday
Building.

December, 1950.—-T.ecture, “ Tnternal Combustion
Engines,” by R. A. Collins.

We feel sure that a '“live " centre can be maintained
at Bishop's Stortford.

]. P



Bradford Centre

The very successful 1949-60 Session closed on 7th June
with the Annual General Meeting. The new officers and
committee took over and work on the 1950-51 Session
began. The programme will include a visit to John
Players Ltd., Nottingham, a Sheffield precision tool-
making factory, a broadcast quiz, inspection of the
Bradford Town Hall Clock tune-playing mechanism and
a " Hobbies Night '’—} in. scale steam locomotives and
‘0" gauge electric locomotives and rolling stock will
be demonstrated and a film show will follow. Papers on
‘ Ship to Shore Radio,” ‘' Transport” and’’ Inter-
communication Systems '’ will be given, and it is hoped
that Mr. Harbottle, the Junior Section President, will
come along and address us. The committee hope to make
this programme as good as, if not bctter than, 1949-50,
and call on all past and potential members for their
vigorous support. Any suggestions for visits, offers of
papers, etc., will be most welcome.

A.E.
Cambridge Centre

At the Annual General Meeting held on 18th May,
1950, the following officers were elected for the 1950-51
Session :—

Chairman : L. A. Salmon; Vice-Chatrman : H. W.
Howarth; Secretary : J. P. Wearn; Treasurer: B. S.
Cranfield; Commitiee : L. R. Andrews, R. M. Jones,
S. J. Davis; Auditors : L. W. Pooley, N. Radford.

The following are details of the programme arranged
for the first half of the session :—

September, 1950.—Visit to Vauxhall Motor Factory,

Luton.

October, 1950.—Rcturn visit to University Ob-
servatories.
November, 1950.—Lecture, ‘' Financial System of
the Post Office,” by Senior Section member.
December, 1950.—Local quiz.
J. P.W.
Chichester Centre

At the Annual General Meeting held on 17th May,
1950, the following officers were elected :—

Chairman : W. C. Jackson; Vice-Chairman : J. A.
Harrington; Hon. Secretary : R. W. Smith; Hon.
Treasurer ; A. T. Yardley; Hon. Auditors: F. S.
Huggett and J. R. Gillis; Committee : R. E. Jenkins,
D. E. Sparkes, R. D. Barrett, B. J. Ifould, F. H.
Gillespie and A. V. M. Pont.

The centre has arranged a series of five lectures for
the forthcoming session and one or possibly two visits
to places of interest to the members. The membership
has been consistently maintained at about 42 and during
the previous session more than 25 per cent. attended
each lecture, although A/L, sickness and other reasons
have kept a few of the regulars from attending. We are
looking forward to better attendances in the forth-
coming session and with a full and varied programme of
lectures, we hope to have catered for the greater pro-
portion of our members.

Darlington Centre

The Conference of Representatives of the Junior
Centres in the N.E. Region held at York, 15th June, 1950,
is the outstanding feature since our last notes. The
proposals on the agenda as enlarged upon by the respec-
tive Centre Delegates were most convincing. There was
a lively exchange of views—and with the C.R.E. (Mr.
W. F. Sm’'th) Chairman, Mr. T. E. Walker, Hon.
Secretary, and Mr. A. C. Holmes, Regional Liaison
Oflicer, to guide us—many decisions were arrived at.
If these can be implemented the success of the N.E.
Regional Centres is assured.

Programme arrangements for the forthcoming session
are well under way, and are being tackled with the spirit
of the showman for ‘' something bigger and better.”

C. N. H.

Guildford Centre

The Centre was revived after its wartime temporary
demise at a meeting held in February. Mr. Knox,
Regional Liaison Officer, and Mr. Wells, Area Engineer,
attended and promised their practical and moral
support. Mr. C. W. Davies, Telephone Manager, was
unable to be present but was later pleased to accept the
Presidency.

The officers are as follows :(—

Chairman : A. B. Biggs; Secretary: F. Kelsey;
Assistant Secvetary : L. G. Wallis; Treasurer : F. B.
Amery ; Committee : Messrs. S. Bush, Jamieson, Hill.

Progress in the early spring and summer was held up
by the freak snowstorm which severely affected the
Area and the Centre nearly became a casualty for the
second time. However a programme of visité was
arranged to Ford Motor Company, Dagenham; Kingston
New Power Station; Friary Brewery, Guildford; Huntley
& Palmers Ltd., Reading ; Earley Power Station, Reading.

This Centre has always had certain misgivings ahout
the title ‘‘ Junior Section,” feeling that outside bodies
might easily gain the impression that we were a group
of messenger boys or apprentices when they were asked
for permission to visit them. These misgivings were
realised when at the foot of the letter from the Ford
Motor Company it was read : '* We shall be pleased to
have you visit us but we must emphasise that all visitors
must be over 10 years of age "’ |

L.G W.

Harrogate Centre

On 5th July a party of 30 went by coach to the works
of the Jowett Car Company and spent a most interesting
evening as guests of the Company, touring the various
departments and seeing all branches of manufacture
and assembly.

TFor the coming Winter Session a most comprehensive
programme has been arranged, in addition to which it is
hoped to have as usual one or two visits to engineering
works or other places of interest in the district.

The remainder of the season’s programme is as
follows :—

1st November.—** Telephone Service in the Western

Highlands and Isles of Scotland.” Mr. J. P. Allen.

6th December.—‘‘ Banking Systems,” also a Film

Show. Mr. D. Johnson.

10th January.—"* The 2,000-type Selector.”” Mr. H.

Clough.

Tth February.—'‘ Outline of Television Reception.”

Mr. G. R. Bastow.

7th March.—"* The Morris Minor Power Unit.”
Mr. W. Jibson. J. T.W.

Leeds Centre
An attempt is being made to revive interest in this
Centre which has been dormant since 1947. A new
committee has been formed and it is hoped to prepare
a programme for the coming winter of papers to be read
and to arrange social evenings. E.G.S.

Middlesbrough Centre

Thanks are due to the Editor and Officers of Junior
Centres for the continued opportunities to read and
digest articles of the activities of other Centres. The
articles naturally vary in colour, no doubt because they
cover from Southern England to Scotland and member-
ships from 70, or less, up to 2,500.

(Continued on page 164)
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JUNIJOR SECTION NOTES
(Continued from page 155)

May we appeal to all to take a lively interest in the
Junior Section and their colleagues so that men become
persons to each other—whatever their job is---and thus
achieve the success desired. Whilst a large membership
and strong financial position have been ensured by the
payment of subscriptions by deduction from pay, we
would like to see a larger percentage of members at the
meetings in the coming winter.

Your officers are now completing the final arrange-
ments of the programme for the forthcoming 1950-51
Session. In addition to other interesting items, we are
pleased to report that three of our members have
agreed to give lectures. Congratulations to those members
of other Centres who have been awarded prizes in the
Essay Competition. J.B.

Portsmouth Centre

We are looking forward in 1950-51 Session to another
successful programme, the events planned being four
film shows (sound) and the following lectures :—

(1) * Trunk Mechanisation and the Cordless Switch-
board,” by our Telephone Manager, Mr. H. C. Andrews.
(2) A reserved subject, to be given by our Area

Engineer, Mr. R. Goford.

(3) ** Sound Recording,” by Mr. Baker.

Our proposed visits are as follows :—

(1) Visit to a submarine, though the Navy will not
allow us to '‘sink.”

(2) A conducted tour of an aircraft carrier.

(3) The Pirelli Cable Works, Eastleigh.

(4) British Oxygen Company.

(5) Messrs. Guinness, Park Royal.

Our membership now totals about 170, which makes
an increase of about 45 members in a year. If we could
get that increase at our meetings, then we should feel
inclined to challenge any Section in the country.

Nevertheless we are proud to say Portsmouth Centre
is very much alive and working in the right direction.
W. F.

Scarborough Centre

The Annual General Meeting was held on 11th May,
1950, when a successful year’s working was reviewed.

As the Chairman, Treasurer and Secretary had
announced their intention of retiring after the 1949-50
Session it was the wish of the Centre that it be placed
on record that the retiring officers—Messrs. F. Cowper,
A. B. Clarke and P. Mitton—be accorded a hearty vote
of thanks for their 13 years’ continuous service as officers
of the Centre. A fine example to the Institution and the
Scarborough Centre in particular had been set by these
officers over a long period, and the incoming officers and
committee are resolved to do their best to maintain the
spirit and continue the good work.

The following officers were elected for the 1950-51
Session :—

Chairman : D. S. Stephenson; Treasurer: J. E.
Wiseman ; Secretary : A. S. Bryce; Social Organiser :
K. Megginson ; Committee : A. L. Theasby, F. Cowper,
G. M. Archer, P. L. Mitton, A. B. Clarke, G. Cordukes,
J. Dale, H. Birch, M. Rawlinson, D. Owen, E. Horsman,
B. Leadlay, D. Kynman. S.S.

Tunbridge Welils Centre

A very successful series of meetings was held during
the season 1949-50. It was gratifying to see so many
members at each meeting and it is hoped that the
interest will be maintained during the forthcoming
season. The Branch is now on a very firm basis both
in membership and financially.

Our final venture of the season, a coach trip to Fulham
Power Station, was one of the most interesting of our
visits, our only regret being that more of our colleagues
could not join us. A . E.C
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