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The Research and Development Branches of the Post Office Engineering Department have for some time been interested in the
application of electronics to the field of automatic telephone switching, and articles have already been published in this Journal!

outlining general principles,

The present article describes how electronic elements can be designed to perform the functions of

switching and counting, and will cover, in Part 2, the circnit operation of an experimental electronic director.

Introduction.

ARLY in 1947, the Post Office Research Branch
Edemonstrated experimental electronic equipment,
based on the use* of hot-cathode wvalves, which
performed some of the basic functions of a director.
Subsequently, a team was formed by the Telephone
Development and Maintenance Branch of the' Engineer-
in-Chief’s Office, to work in co-operation with the Research
Branch, in order to gain experience with electronic
switching techniques and produce an electronic director
with full standard facilities. The director was selected
for this study, not because a replacement of the existing
standard was required, but because :—
(@) the director presented most of the problems likely
to be encountered in automatic telephone switching ;
" {b) the experimental equipment produced could readily
be subjected to a field trial under actual service
conditions ;
(¢} the performance could be compared directly with the
existing electro-mechanical equipment; and
(d) a field trial would yield comparatively quick results
because a director performs up to half-a-million
operations per annum.
Before proceeding with the design for a complete director,
a study was made of the wide variety of electronic tech-
niques available. Of these techniques, those using cold-
cathode tubes appeared to have the widest application in
telephone switching equipment, particularly because they
do not require heater power. It was, therefore, considered
desirable to obtain practical experience with these tubes;
hence, it was decided to base the design on the use of
cold-cathode tubes and to use hot-cathode valves where
these were more convenient for circuit design. This decision
resulted in a new circuit design, which permitted the
complete director to be ‘ all-electronic.” A model was
constructed and demonstrated early in 1950.

Circuit Arrangement.

Fig. 1 shows a block schematic diagram of the experi-
mental equipment. The conversion relays, Fig. 1 (), are
necessary to give the same signalling conditions to the
A-digit selector as the standard director, and permit the
electronic director to be connected in place of a standard
director. There is no other electro-mechanical equipment
in the circuit,
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F16. 1.—Brock ScHEMATIC DIAGRAM OF EXPERIMENTAL EQUIPMENT.

The electronic apparatus comprises the incoming digit-
storage equipment, Fig. 1 (b), the sending and cleardown
equipment, (c), and the translation field equipment ().
Parts (b) and (c) are in use throughout the holding time of
the director, about 15 seconds. Part (d) is, however, in
use only for the time needed to determine translation
information.

To use the translatien field more efficiently, it was
made common equipment, and with this arrangement
less total equipment is necessary for an installation than
would otherwise be the case. The individual equipment is
now referred to as a “ register ’and the common equipment
as the ' translator.”

Therest of this article describes the tubes used, the circuit
principles adopted and typical circuit elements. In order
to simplify this description, only typical values have been
quoted, and all potentials are with respect to earth, except
where otherwise stated.

t Messrs. Heron and Baker are Executive Ingineers, E.-in-C.'s
Office, Telephone Development and Maintenance Branch, and
Mr. Benson an Assistant Engineer in that Branch.

1T. H., Flowers. * Introduction to Electronic Automatic
Telephone Exchanges.”” P.@.E.E.j.. Vol. 43, p. 61 and p. 177
Vol. 44, p. 10.
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Detection of Defective Connections in

Line Transmission Equipment

U.D.C. 621.317.333.4:621.315.682:621.392

N. W. LEWIS, phD.(Eng). M.IEET

The general requirements for testing-apparatus used in the vibration-testing method of locating defective joints and contacts in line
tronsmission equipment are stated. The principles of various possible types of tester are given, and their relative merits discussed, with
the conclusions upon which have been based the design of two types of tester intended for field use.

Introduction.
HE adoption of the vibration-testing technique for

I locating defective connections in line transmission

equipment, as described by H. G. Myers,! has
required the development of special testing apparatus.

Early applications of the technique relied upon the
aural observation of a low-level sinusoidal test signal passed
through the equipment under test and made audible on a
loudspeaker, using some form of frequency translator if
necessary. Such an arrangement was relatively insen-
sitive and suffered from the practical disadvantage of
continuous sound from the loudspeaker. This was
replaced, for temporary use in the field, by an elementary
form of the ‘“‘demedulator’” type of tester, based on the
principle referred to later and constructed from readily
available components.

The development of more sensitive testers covering a
wider range of frequency was clearly desirable, and this
article records the general considerations which led to the
design of two types of tester which it is intended to
describe in detail in a later article.

In this article, the term ‘‘connection’’ is used in a wide
sense, including the pressure contacts of such items as keys,
switches, potentiometers, plugs and jacks, U-links, relays
and valve sockets, as well as soldered joints.

GENERAL REQUIREMENTS
Frequencies ¢f Test Signals.

Only single-frequency test signals are considered in this
article. Although a single frequency is obviously not ideal
for testing a unit such as a filter or equaliser, the provision
of double- or multi-frequency test signals for general use in
the field is not considered justified in view of the consequent
complexity of the testing apparatus. It seems preferable
to repeat vibration tests at additional frequencies when
the adequacy of a single-frequency test is doubted.

For testing audio-frequency equipment, the frequency

f the test signal must be within the range 300-3,400 c/s.
The choice depends upon the type of tester, as discussed
later, but it may be mentioned here that the range below
1,000 c/s is best avoided because it generally contains the
major components of valve microphonic noise.

For testing the transmission paths of carrier-frequency
equipment, at least three frequencies are necessary to cater
for the ‘‘group’’ bands of 12-60 and 60-108 kc/s, and the
“supergroup’’ band of 312-552 kc/s. The arithmetic mean
frequencies, namely 36, 84 and 432 kc/s, have been chosen
as convenient. For testing carrier-frequency generating
equipment, the normal outputs are regarded as equivalent
to test signals; the tester must therefore be able to receive
frequencies up to about 4 Mc/s.

Sensitivity.

The essence of the vibration method of testing is that it
aims at detecting all varying or unstable connections on
the hypothesis that almost any perceptible variation in the

t Senior Principal Scientific Officer, Research Station.
' P.O.E.E.J.. Vol. 42, p. 189.

resistance of a connection under vibration indicates a fault
condition which may develop if allowed to remain un-
cleared. No single criterion as to what constitutes a sig-
nificant variation can be applied to all of the many types
of joint and contact found in transmission equipment, but
it 15 considered that variations of the order of 0-01 ohm,
or more, should be regarded as significant in most cases.

There is no difficulty in designing a tester capable of
indicating short-period variations of 0-001 ohm, or even
less, in a single connection, but the present need is for
testers suitable for checking the through transmission
paths of complete units of equipment, such as amplifiers.
It would, of course, be quite impracticable to connect a
tester to each individual joint and contact when over-
hauling equipment in the field.

The elementary “demodulator’ form of tester previously
referred to is capable of indicating transmission variations
down to about 0-1 db. Such an amount corresponds to
that caused by the insertion of 14 ohms of series resistance
in a 600-ohm circuit, or 18 ohms in a 75-ohm circuit.
Bearing in mind that the circuit impedances of trans-
mission equipment range up to a megohm, or more, and
that many important connections are remote from the main
transmission paths, it would appear at first sight that testers
of the type under discussion are rather unpromising.
Nevertheless, it is a fact that the elementary testcrs have
already enabled very large numbers of defective connections
to be detected and cleared.

On the forcgoing considerations it was decided initially
to base the designs of new testers on a minimum require-
ment that they must give clear indications of variations
down to 0-01 db. with a target of 0-001 db. Compared
with the 0-1 db. sensitivity of the existing detector, these
figures represent improvements of 20 and 40 db. respec-
tively. Later, however, trials showed that it is inadvisable
to provide a sensitivity much better than 0-01 db. for
general work in the field because of the possible misleading
effects of microphonic noise produced, during vibration-
testing, by such items as quartz crystals and iron-cored
transformers and inductors, even when these are free from
faults.

It may be remarked here that, in general, the detection
of defective connections depends as much upon phase
variations as upon amplitude variations of thc tcst signal,
but it is convenient to compare testers in terms of their
sensitivities to amplitude variations alone.

Another factor bearing on the question of sensitivity is
the fact that defective connections under vibration may
give Tise to variations of only very short duration. Reliable
information on the subject not being available, it was
arbitrarily decided to aim at obtaining clear indications
of variations subsisting for periods at least as short as one
millisecond. This means that the effective bandwidth of
the testers must be at least 500 and preferably 1,000 c/s.

Levels cf Test Signals.

Expetience with the vibration-testing method has shown
it to be essential that the final indicating device shall be

some form of Joudspeaker, so that the operator can dis-
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tinguish aurally the amplitude and time characteristics of
intermittent connections and so be enabled to correlate
transmission variations with movements or vibrations of
parts of the equipment. This rules out testers in which
the indicating device is a lamp, cathode-ray tube, buzzer
or equivalent, but not necessarily those in which, for
example, a single sudden change of level causes a short
duration ‘‘chirping’’ or ‘ringing”’ sound from the loud-
speaker.

The main design problem is that of achieving a satis-
factory signal/noise ratio. A variation of 0-01 db. in a
test signal is equivalent to the addition or subtraction of
another signal of the same frequency but nearly 60 db.
Jower in level. For 0-001 db. variation, the equivalent
“fault signal” is nearly 80 db. below the test signal. The
background noise in transmission equipment may consist
of a medley of speech-babble, tone and other interference
due to crosstalk and battery supply couplings, together
with valve microphony and inherent random noise. In
some units, the total noise power in a bandwidth of 1,000 c/s
may be of the order of 80 db. below the normal channel test
level. Assuming that a minimum signal/noise ratio of
10 db. is necessary for satisfactory operation of a tester, it
therefore appears that the detection of 0:01 db. variations
requires the minimum level of the test signal to be about
—10 db. relative to the channel test level. For 0-001 db.
variations, the minimum level would be about +10 db.

An opposing requirement arises from the desirability of
transmitting the test-signal through the equipment under
test at a low level to avoid the electrical breakdown of
tarnish and other alien films in connections. The great
majority of such films are believed to require a peak
potential difference greater than 0-1V to cause breakdown.
For this reason, a test signal of —20 db. relative to the
channel test level is generally assumed to be desirable : at
a zero-level point, it corresponds to 0-11V peak in a 600-ohm
circuit, or 0-04V peak in a 75-ohm circuit. This low level
is undoubtedly essential when, for example, the long-term
stabil’ty of undisturbed equipment is checked with a
recording instrument. In vibration testing, however, the
disturbance of the equipment is expected to be sufficient
to leave only a small probability that a defective connection
will fail to indicate its presence after being ‘‘cohered” by a
relatively high-level test signal.

In view of the importance of high sensitivity, it is
concluded that the best overall results will be obtained
when the level of the test signal is about equal to the
normal channel test level. If further experience should
prove this conclusion wrong, it may be necessary to
double the vibration tests, making a first test with low
level and low sensitivity, and a second with high level and
high sensitivity.

METHODS OF DETECTION

In this section are given the principles of three methods,
distmguished by the terms ‘‘bridge,’”’ ‘‘demodulator’’ and
“sideband.” Other methods, eg. a non-linear bridge, have
been suggested but are not considered worthy of further
study at present.

Bridge Method.

This is based on the ‘‘bridge’ principle of opposing the
test signal output of the equipment under test with another
signal which is initially of equal amplitude and phase, so
that the resultant is zero. Any subsequent unbalance
caused by a variation of attenuation or phase-shift in the
equipment under test gives rise to an output from the
bridge which can be made audible on a loudspeaker.

Fig. 1 illustrates the principle as applied to audio-
frequency testing. The test signal from an oscillator is
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TESTING,

divided between two paths, one through the equipment
under test and the other through a variable attenuator and
a 360° variable phase-shifter. The paths are then combined
and the resultant signal passes through a band-pass filter
and high-gain amplifier to a loudspeaker. At the com-
mencement of a test, the attenuator and phase-shifter have
to be adjusted to give a substantially zero resultant signal,
but this operation can be carried out quite quickly if means
are provided for approximately equalising the attenuations
of the two paths before phase-balancing is begun.

The band-pass flter is necessary to reduce background
noise and harmonics of the test signal ; its effective band-
width, as already stated, should be of the order of 1,000 ¢/s.
To obtain the optimum signal/noise ratio under average
cond’tions, the test signal frequency should be located near
one end of the pass-band to give an "‘asymmetric-sideband”
effect. The main considerations in the choice of frequency
are (a) that the range below 1,000 c/s should be avoided
because it contains the major components of valve micro-
phonic noise, and () that combined loudspeaker and aural
sensitivity characteristics show an advantage in placing the
test signal and the chosen sideband in the range 2,000-
4,000 c/s. In the diagram, the oscillator frequency is
shown as 2 kc/s and the filter pass-band as 1:9-3 kc/s, the
upper sideband thus being effective. A lower-sideband
alternative, however, would be given by an oscillator
frequency of 3-2 kc/s (this particular figure is of interest
because it is used in certain circuit monitoring applications)
with a filter pass-band of 2-2-3-3 kc/s.

A point of importance is that the oscillator should have a
high short-term stability of frequency to prevent the bridge
from drifting out of balance during the period of a test.
This requirement arises because practicable forms of
variable phase-shifter are frequency-dependent to some
extent. However, if it is convenient to divide the phase-
shifter mto two parts (as may be desirable to obtain separate
‘coarse”” and “fine” controls when the simple resistance-
capacitance type is used), some advantage may be gained
by placing one part in each path of the bridge. The stability
requirement may then be relaxed somewhat because the
phase-shift in equipment under test is commonly quite
small, so that both phase-shifters can be set to about the
same angle and tend to be affected equally by changes of
frequency.

For carrier-frequency testing, some form of heterodyne
detector could be added to a carrier-frequency bridge to
make the resultant signal aud’ble, but this arrangement is
likely to be unsatisfactory because of phase-shifts resulting
from hand capacitance effects during operations on the
equipment under test. The difficulty may be overcome by
the use of an amplitude-modulated test signal. A convenient
practical arrangement might be based on the audio-
frequency set merely by (a) preceding the equipment under
test by an elementary form of modulator fed with the
























Kiosk Trailers
U.D.C. 656.135:621.395.721.2

J. J. Moffatt, Assoc.|.Mech.E., A.M.LEE.,
and A. G. J. Fagg

By completing the assembly and fitting of kiosks at a central point and transporting to site for immediate installation, ineffective time
on site is greatly reduced. This article describes a new trailer designed to meet the transport requirements, i.e. ease of loading and
unloading, and protection frum damage during transit.

Introduction,

HE question of expediting the installation of new

I kiosks has been the subject of considerable thought

in several parts of the country, and the solution now
generally favoured is the assembly, painting and fitting of
apparatus at central points and subsequently transporting
the completed units to the required operational sites.

The manufacture of kiosks in the form of a kit of parts,
although having considerable merit from the viewpoints
of manufacture, distribution, storage and replacement of
parts, entails a number of disadvantages. The practice in
the past has been to convey the kit of parts to the opera-
tional site and there to assemble them, apply four coats of
paint (each of which needs to be dry before a subsequent
coat is applied) and fit the apparatus. Kiosks, however,
are very frequently installed on sites at appreciable dis-
tances from the headquarters of the staff and a considerable
amount of ineffective time is involved in these separate
operations.

The scheme of centralised assembly offers advantages by
the employment of staff, some of whom may be on light
duty due to recent illnesses, in better workmg conditions
unaffected by climatic variations, and also in the elimina-
tion of ineffective and costly travelling time. Like so many
schemes evolved to eliminate current difficulties, the new
ideas are not without their attendant problems, and in
this case, it is essential that a simple and ready means be
available for transporting the complete kiosk to the
operational site without the risk of damage to the unit or
its contents.

The development of light trailers for this purpose las
been reported earlier in this Journall; the following
description covers a further type which embodies a number
of new features and shows promise of providing a satis-
factory solution.

Design and Facilities.

Fundamentally, the trailer consists of a pair of pneumatic-
tyred road wheels mounted on quarter-elliptic springs and
supporting a framework including a pair of rotatable inter-
connected radius arms, on the extremities of which is
mounted a clamp for gripping a telephone kiosk above
the position of its mass centre. The inter-connected radius
arms are fixed to a large-diameter pulley sheave and are
moved through an arc of approximately 120° by means of
a wire rope passing round the sheave from a hand-operated
worm winch.

When it is desired to load a kiosk, the trailer is placed
around the kiosk (Fig. 1) and the clamp securedin position.
The operation of the hand winch then lifts and turns the
kiosk (Fig. 2) until it is approximately horizontal and in
the travelling position (Fig. 3). Unloading at the opera-
tional site is the simple reversal of this method. The
placing down of a kiosk in exactly the required position is
facilitated by the provision of a plumb-bob line marked on
the trailer chassis.

To ensure that the radius arms are in the appropriate
position for loading, the words “loading” and ‘“position”
have been painted on the moving pulley sheave and the
fixed framework respectively, and are positioned so that a

1P.0.E.E.]., Vol. 42, p. 55 and Vol. 43, p. 53.
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white line between the words becomes continuous and
straight when the radius arms are in the correct position.

The weights of the trailer and the kiosk are approx-
imately 11 cwts. and 16 cwts., respectively, and the
design must be such that when the hand winch is operated,
the lighter unit does not lift towards the heavier unit.
This is accomplished by the provision of a pair of jack
posts on the rear extremity of the chassis (see Fig. 2}, one
on each side of the kiosk. It is essential that these jack
posts fit snugly to the sides of the kiosk as it is necessary,
on occasion, to install a kiosk in a very restricted space
near walls or in a suite with other kiosks. As the rear
jack posts are fully adjustable it is possible to place the
kiosk upon a surface which is either higher or lower than
that upon which the trailer is standing, within limits of
about 9 in. up or down.

It will be noted from the illustrations that although when
travelling the kiosk remains held in its clamp, a safety
measure is also provided by means of a removable tie-bar
between the rear of the chassis members (see Fig. 3). This
tie-bar, which also carries the dummy number plate and
the trailer T plate required under the Road Traffic Acts,
is secured to the chassis by means of a short length of
chain to prevent loss and, during the kiosk-handling
operation, is swung round and stowed in a pair of brackets.

To avoid the risk of damage to the finished paintwork,
all points where the kiosk touches the trailer are faced with
rubber. The resilience of the rubber on the clamp, together
with other factors, permits a relative movement of about
2 in. to occur between the clamp and the kiosk, when the
weight of the kiosk is first being taken by the radius arms.
A short length of balata strip has therefore been secured to
the clamp outside the rubber, and this strip transfers the
relative movement from the painted surfaces to the area
between the balata strip and the rubber-faced members,
thereby preventing the risk of disfigurement to the finished
paintwork.

When the trailer is unladen, the kiosk-clamping arms are
placed and secured in pockets in the back of the kiosk-
clamping plate which is stowed across the rear of the
chassis.

The sites on which the kiosks are placed are often where
direct access by a motor vehicle is not possible, e.g., across
pavements (Fig. 4) or grass margins, and in such circum-
stances, manual manceuvring of the laden trailer becomes
necessary. [t is therefore an inherent feature of the design
that the balance of the laden trailer about the road wheels
is as nearly complete as practicable. At the same time,
however, a small downward load on the draw-bar is required
from the road-towing aspect. The provision of a readily
retractable castor-wheel (fully retracted when on tow)
gives the solution to these conflicting requirements and also
provides stability to the trailer when standing in a laden or
unladen condition. The pair of metal ramps seen in Fig. 4
are provided for use when it is necessary to mount curb
stones or similar obstructions and are accommodated in the
chassis.

Per formance,

During the trial of the prototype trailer, it was noted
that without undue exertion the loading of a trailer could


































































Retirement of Mr.W. F. Boryer, A.R.C.Sc., M.LE.E.
Mr. W.F. Boryer, first C.R.E., London Postal Region, retired
on Ist October, 1951, after 38 years' service in the Engineering
Department. After serving as an apprentice in Portsmouth
dockyard, he obtained a National Scholarship and pursued his
studies at the Royal College of Science. He entered the service
as an Assistant Engineer in 1913. During his early service in
the Metropolitan Power District, he was responsible for much
of the technical work on L.L. and P. for Post Oflice buildings
in the Metropolitan area and was largely concerned with the
equipping of the P.(). (London) Railway. Transfer to the
London Enginecring 1 nstrict followed in 1928, when he turned
his attention to underground constructien probiems and after
successive promotions became Regional Engineer in 1938.
His specialised knowledge and experience led to his selection
in 1939 for duties in connection with the deep tunnelling pro-
jects for the safeguarding of telecommunications in l.ondon,
work in which he was associated with the Censulting Civil
Engineer to the Post Office. The successful completion of the
schemes was in no small measure due to the energyv and drive
with which W. F. B. tackled the manv problems involved.
He was appointed Assistant Controller (Engineering) in
1944, and to the newly-created post of Chief Regional Engineer,
L.P.R. in 1946. Throughout his career Mr. Boryver had deep
concern for the welfarc of his staff, latterly being Chairman of
the I..P.R. Sports Club. His many friends will wish him well
in his retirement. W.T. G.

R. H. Franklin, B.Sc.(Eng.), M.L.E.E.

Mr. Franklin, who has been appointed Staff Engineer, O.
Branch, entered the Department as a Probationary Inspector
in 1924, and, after a short period at the Research Branch was
transferred to the Equipment Branch.
Probationary Asst. Engineers’ examination in 1928, and was
later transferred to 1. Branch, where he was engaged on cable
design. lle was promoted Executive Engineer in 1936, and
appointed to Lines Branch on the provision of Continental
circuits and cable maintenance.

At the outbreak of war, he went to France as a Liaison
Officer with the French War Office and, in 1940, on his return
to England, went to the War Office. In 1942, he was posted
to G.H.Q. Signals, Middle East, where he was responsible for
laying, loading, and testing 14/40 cables from Cairo to
Palestine, and from Cairo to 8th Army Headquarters at
Alamein. It was largely due to the good work of his Company
that at the time of Alamein communications from G.H.Q. to
8th Army Headquarters were alwavs maintained. He then
went to Burma, and became Deputy Chief Signals Officer,
Arakan, where he remained until the end of the war.

He was promoted Asst. Staft Engineer in 1942 “'in absentia,”’
and from 1945-1949 in the Lines Branch was concerned with
trunk network planning and cable provision. During 1950 he
attended the Imperial Defence College. and returned to
become the Secretary of the Engineering Panel of the
Regionalisation Committee. Mr. Franklin is at present on loan
to the Air Ministry, where his unique knowledge of the British
trunk network will be invaluable. J. R

H. Stanesby, M.L.E.E.

Mr. H. Stanesby, who has takeu up the post of Staff Engineer
in the Radio Development and Experimental Branch at Dollis
IIill, has been closely associated with radie work ever since he
entered the Dollis Hill Laboratory as a Youth-in-Training in
1924. He was successful in the Inspector competition in 1925
and in the Assistant Engincer competition in 1930, and was
promoted to Executive Engineer in 1938 and to Assistant Staff
Engineer in 1947. In the earlv davs. Mr. Stanesbv was
intimately concerned with the first transatlantic radio tele-
phone circuit and with general receiver development. I.ater, he
played an important part in the development of terminal
equipment for multi-channel telephone svstems over coaxial
cables, and specialised particularly on electrical networks and
crystal filters, During a three-year period in the City, he was
actively concerned with marine radio and radio aids to naviga-
tion. More recently, he controlled the team engaged in the
development and equipment of the I.ondon-Birmingham
television cable system.
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He passed the

Mr. Stanesby is a very active miember of the Committee of
the Radio Section of the Institution of Electrical Engincers.
He has always maintained the refreshing enthusiasm for radio
which he brought into the Department—his friends hope that
he always will—and it must be a source of considerable pleasure
to him that hc is now responsible for the direction of the Radio
Laboratory: which he entered as a Youth-in-Training ~ome
27 years ago. All his colleagues will wish him well in his new
responsibility C.F. R

N. W. J. Lewis, Ph.D.(Eng.), M.I.E.E.

Recently promoted to Senior Principal Scientific Officer in
the Research Branch, Norman l.ewis has travelled a varied
road before taking up this appointment. Entering the Post
Office in 1926 as a Probationary Inspector, he served in the
L.E.D. and in the Radio Branch, and in 1931 as a Probationarv
Assistant Engincer, returned to the L.E.D., this time in the
C.T.O. Section. In 1935 he was transferred to the Lines Branch
on provision of long-distance circuits and later he became
Executive Engineer on this dutv. Meanwhile, his part-time
academic studies at Northampton Polytechnic were brought
to a climax by the award of a Ph.D. degree.

In 1938, Dr. Lewis was given the job of setting up a new
group—Ilater to expand into the "*War (Group’’~dealing with
telecommunication facilities for defence. With the cessation
of hostilities he was again called upon to form a new sgroup.
this time for the development and installation of carrier and
coaxial systems, but within a vear was promoted to Regional
Engincer, S. \V. Region. Here he madec special studies of the
statistics of valve failures and the climination of faulty joints
in transmission equipment and, when he was transferred in
1947 to the newlv-formed Line Transmission Division of the
Research Branch, feund himself dealing with two of his old
intercsts---dry-joint detectors and ‘‘waveform'’ transmission
svstems.

The basic diversity of these two interests and his valuable
centributions to the work of the C.C.[.¥.. 3rd C.E., underline
the versatility of a man who is at once a scientist and an
engincer ; his many friends wish him every success in his new
post. R. J. H.

G. H. Metson, M.C,, Ph.D., M.Sc.(Eng.), A.M.LE.E.

Mr. Metson joined the Post Office as a Youth-in-Training in
1825 and his subsequent career can be divided into four
periods. The first eight vears were spent at the Dollis Hill
Research lLaboratories and for some time he was personal
assistant to Dr. Radley in the Physics Laboratory where he
received his grounding in Research. In 1933 he passed the
Probationary Assistant Engineers’ Competition and was
posted to the Northern lreland District. Here he spent the
second part of his career and obtained a wide experience of
field work. It was during this period that he obtained his
M.Sc. and Ph.D. degrees at Belfast University.

Metson was called up for service in the Signals as a terri-
torial officer, was sent to France with the B.E.F ., and during
the evacuation in 1940, was awarded the M.C. for ‘gallantrv
during the final stages of the withdrawal from Boulogne
Harbour.”” In Signals he rapidly rose to I.t.-Colonel rank and
commanded a Signal Battalion with both the Ist and 8&th
Armies im Africa and Italy. He cnded this third period of his
career in the War Office as General Staff Ofhicer, Class 1.

The present period of his career comnenced when he was
appointed Principal Scientific Officer in charge ol the
Thermionics Group at Dollis Hill in 1946. Under his able
leadership a group werking on the fundamentals affecting the
life of oxide-cathode vaives has been built up and has alreadv
acquired an international reputatien for its work in this field.
His appointment as Senior Principal Scientific Officer in charge
of an expanded Thermionics Group is welcomed by all who
appreciate the valuc of the rescarch work that he is leading.

LL.LE.R.

E. F. H. Gould, A.C.G.l., B.Sc.(Eng.), M.I.E.E.

Mr. Gould. who has been promoted Staff Tingineer OO Branch.
reccived his technical education at the City and Guilds En-
gineering College and obtained his Associateship and a Ist class
honours engineering degree in 1928, After three vears with the



[. T & T. Laboratories Inc., engaged on research work on
telecommunication interference and noise problems, he joined
Callender's Cable & Construction Co., and from 1931 to 1933
was in charge of a group studying high-voltage power cables.

In 1933, Gould was one of the five Assistant Engineers
selected by Special Competition between candidates from
industry and was appointed to the Research Branch, where he
again took up work on interference and noise and, in addition,
studied cable corrosion problems. Promoted to Executive
Engineer, Construction Branch in 1937, on the Interference
and Protection duty, he spent a short period in the Radio
Branch shortly a{ter the outbreak of war, and returned to the
Construction Branch in 1941, there being promoted to Assistant
Staff Engineer in 1943. Prior to his eventual transfer to O.
Branch in 1948, he was selected to attend a 12 months' course
at the Impenal Defence College.

Gould’s unfailing sense of humour and his gift of quick
repartee will be a great asset to him in the particular difficulties
which are associated with Organisation and Efficiency work,
and his colleagues extend to him best wishes for his continued
success F.C. M.

A. E. Penney, M.L.E.E.

Mr. A. E. Penney, after a long association with all phases
of power work, has been appointed Staff Engineer of the
Power Branch in succession to Mr. W. T. Gemmell.

On leaving Sir Joseph Williamson's Mathematical School in
1921, Mr. Penney was apprenticed on heavy power work;
he also attended the Medwav Technical College, and in 1926
entered the Department as a Probationary Inspector.

He started his Post Office career in the old L.E.D, (Technical
Section) on power work, and after passing the Probationary
Assistant Engineers’ examination in 1929, took charge of
the Group. On gaining promotion to Executive Engineer in
1938, hc acted as deputy to the Assistant Controller in charge
of all engineering services in the recently formed London
Postal Region, including the Post Office (London) railway. In
1944, he was promoted to Regional Engineer, L.T.R. and
became responsible for telegraph engineering, radio inter-
ference problems, provision of equipment for the B.B.C. in
connection with outside broadcasts, and power work

He served as Vice.Chairman of the London Centre of the
1.P.O.E.E. 1n 1949-50, and took a keen interest in the Junior
Section of the Institution, acting as Senior Section Liaison
Officer until this year. In addition, he has found time to act as
Secretary of the S.P.O.E., Chairman of the L..T.IR. Rifle Club,
and as a keen supporter of a local dramatic society, for whom he
provides lighting eflects.

His genial personality, quiet humour and direct approach to
any problem, will be missed by his L.T.R. associates who wish
him a full measure of success in his new sphere.

- G.S. B.

R. S. Phillips, M.I.E.E.

Mr. Phillips, who became C.R.E., l.ondon Postal Region on
the Ist October, 1951, 1s a product of the RRoyal Dockyards. He
entered the Engineering Department as an Inspector and two
years later was appointed Assistant Engineer as a result of
Open Competition. For the first ten years of his career, Mr.
Phillips worked in the Research Branch on the provision of
power supplies and services for the various laboratories, work-
shops and offices. The period was one of transition from
hutments to a more permanent structure, and Mr. Phillips had
the satisfaction of seeing completion of at least part of his
planning before leaving Dollis Hill for Manchester, in 1934, to
take up dutv in the Superintending Engineer’s Office. Transfer
to Leeds followed in 1936 on promotion to Power Engineer in
the experimental N.E. Region. Six years later he was promoted
to Assistant Staff Engineer in the Power Branch where, since
the end of the war, he has specialised in mechanical
engineering activities. He has contr’buted many art'cles to
this Journal and in 1935 was awarded an Institution Medal
for his paper on electric lifts. He is also the author of the
standard British work on “Electric Lifts.”

Notwithstanding the pressure of official work, Mr. Phillips
has found time to go fishing and to be expert in fruit growing.
He is also a well-known competitor and prize-winner at the
Post Office and R.H.S. Shows.

His long experience and detailed knowledge of accommo- .
dation services and postal engineering fit him well for his new
job in the London Postal Region. wW.T. G.

(It is regretted that pressure on space has made it necessary lo omit photographs on this occasion. Ed.)

Institution of Post Office Electrical Engineers

Secretary to the Institution

On his recent promotion to Assistant Engineer-in-Chief,
Col. J. Reading, M.B.E., resigned from the position of
Secretary to the Institution, having served in this capacity since
1936.

Readers will wish to note that the new Secretary is Mr. H. E.
Wilcockson, and that his official addressis Eagineer-in-Chief's
Office, Telegraph Branch, Alder House, Aldersgate Street,
London, E.C.1.

President, Junior Section

Mr. H. R Harbottle, O.B.E.,, has been nominated as
Chairman of the Londun Centre and it has therefore been
necessary to consider the election of a new President of the
Junior Section.

Col. C. E. Calveley, O.B.E., accepted nomination for the
Presidency, was duly elected, and has now taken up his new
duties. Col. Calveley’s official address i1s P.O.E.D. Central
Training School, Stone, Stafford .

H. E. WiLcocKsoN,*
Secretary.

Technical Periodical Circulation

Many complaints are being received concemning delay in
circulation or non-receipt of periodicals, and of the tearing out
of items of special interest.

Members are requested, therefore, to co-operate in ensuring
that periodicals are forwarded promptly and are not mutilated.

W. D. FLORENCE, )
Librarian.

Additions to Library

1984 Application of the Electronic Valve in Radio Receivers
and Amplifiers. Philips Technical Library (Dutch 1950).
(Reviewed in P.O.E.E.J., Vol. 44, p. 34.)

1985 Calculating Instriements and Machines. D.
(Br't. 1950).
Summarises the progress in the development and use
of high-speed computing devices.

R. Hartree

1986 Telephony, Vol. II—Automatic
J. Atkinson (Brit. 19560).
(Reviewed in P.O.E.E.J. Vol. 44, p. 24}

Exchange Svstems.

1987 Fractional Horse-power Motors S. F. Philpott (Brit. 1951).

Describes the principles, operating characteristics,

construction, apphcaticn, use and maintenance of each
type of small motor.

1988 Probability Theory for Statistical Methods. T. N. David
(Brit. 1949).

Sets out to state and prove in elementary mathe-
matical language those propositions and theorems of
the calculus of probability which have been found useful
for students in elementary statistics.

1989 Trigomometry. A. Page (Brit. 1951).

Designed to cover the requirements of students taking
examinations up to the University Scholarship level,
and to be of service to those students preparing for
[nter. and Final General Degree examinations.
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A Text-book cf General Physics.
1950;.

Deals with the principles of Newtonian mechanics and
their application to the study of solids, liquids and gases.
Intended for those taking physics at Advanced and
Scholarship levels, its outlook is experimental rather
than mathematical. .

The Mechanism cf the Watch. ]. Swinburne (Brit. 1950).
Mainly a reprint of a series of articles in the Horo-
logical Journal, of a critical character.

Wireless Sevvicing Manual. W. T. Cocking (Brit. 1950).

Concerned with purely servicing problems-—with the
Jocation and cure of the defects which can develop in a
receiver and its associated equipment.

G. R. Noakes (Brit. -

Cathode-ray Tube Traces. H. Moss (Brit. 1949).
(Reviewed in P.O.E.E.J., Vd. 43, p. 176).
The Elements c¢f Mathematical Amnalysis, Vol. II.

J. H. Mitchell and M. H. Belz (Brit. 1950).

A course of mathematical analysis which, while
adapted to the particular needs of students of science
and engineering, is vigorous and on modern lines so far
as mathematical principles are concerned. Little previous
knowledge is assumed

X1II1th Plenary Assembdly, 1945—C.C.I.F.

X1Vih Plenary Assembly, 1946—C.C.I.F.
English translations of the Minutes of Meetings.

Handbook on Electroplating. ‘‘Canning " (Brit. 1950).

Intended to serve as a practical guide to those
occupied in the practice of metal finishing in all its
phases, and to provide a reference book for those so
engaged.

Electric Power Stations, Vol. II. T. H. Carr (Brit. 19561).
Deals with the general principles governing design,
construction and operation.

Electromagnetic Problems cf Microwave Theory. H. Motz
(Brit. 1951).

Illustrates the methods of analysis by thoroughly
worked examples.

Elements of Electronics. G. Windred (Brit. 1949).

Surveys the growth of electronics from the original
discovery of the electron to the modern applications in
radar and electro-medicine.

Transmission Lines and Filter Networks. J. ]J. Karakash
(Amer. 1950).

Primarily an exposition of elementary theory of
transmission lines and electric wave filters.

Quartz Vibrators. P. Vigoureux and C. ¥. Booth (Brit.
19560). (Reviewed in P.0.E.E.J., Vol. 44, p. 45.)

Motor Manuals, Vol. 1. engines).
A. W. Judge (Brit. 1960).

Gives new information on a variety of subjects, such as
the new types of two-cycle and sleeve valve engines.

Telecommuenications Principles. R. N. Renton (Brit.
1950). (Reviewed in P.O.E.E.]., Vol. 44, p. 74).

and Radiating Systems.

{Atomobile

Electromagnetic Waves
E. C. Jordan (Amer. 1950).

Designed to provide a course on electromagnetic
radiation and propagaticn for electrical engineers and
physicists, senior and graduate students.

Gas Discharge Lamps. Funke and Oranje (Dutch 1951).
(Reviewed in P.O.E.E.J., Vol. 44, p. 84).

Cosmic Rays. L. Leprince-Ringuet (Amer. 1960).
A clear account of modermn methods of research in
cosmic radiations.

Mathematics  for Technical
J. D. N. Gasson (Brit. 1951).
Provides a complete course of study in mathematics
for the second year of the National Certificate in
mechanical, structural and electrical engineering;
revision problems being introduced at each stage.

Students. Book II.
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2017fA New Calculus (Parts I and II).

Agodem Fluorescent Lighting. A. D. S..Atkinson (Brit,
1961). ‘

Covers the latest developments of fluorescent lighting
as applied to shops, factories, public buildings and
domestic interiors; together with fundamental principles
of light, fluorescence and electric discharge, and the
principles and operating characteristics of the fluorescent
lamp.

Mathematics for Technical Students, Book I. J. D. N,
Gasson (Brit. 1951).

A complete course of study in mathematics for the
first year of the National Certificate in mechanical,
structural and electrical engineering; revision problems
being intruduced at each stage

Railway Signalling and Communications. Various (Brit.
1946).

Designed to provide for the need of the lineman,
installer, inspector, etc., to possess a sound understanding
of the principles underlying their work.

Radio Mains Supply Equipment. E. M. Squire (Brit.
1948).

Written to assist the practical radio man and radio
student to become completely conversant with the
principles that govern the design and operation of the
supply cquipment.

The Calculation and Design of Electrical Apparatus.
W. Wilson (Brit. 1941).

Includes the principles upon which the complete design
of switchgear, control gear, protective equipment,
instruments, and similar apparatus is based.

The Sciencz of Clocks and Watches. A. L. Rawlings.
(Amer. 1948).

Concerned primarily with the scientific principles of
horology, but contains enough descriptive matter to be
self-contained.

Magnetic Recording. S. ]J. Begun (Amer. 1949).

An engineering treatment of what is known to-day of
magnetic recording—theory, various types and makes
of recorders, their applications, and performance
measurements.

Radio Installations. W. E. Pannett (Brit. 1951).

Provides an account of the principles of design,
constraction and maintenance of modem radio trane-
mitting and receiving installations.

Geometry. H. G. Forder (Brit. 1950).

An expository book for the non-specialist, beginning
with elementary geometry, treated in a fresh way, it
includes discussions of prejective, algebraic, non-
Euclidean and differential geometry, the general geo-
metry of higher dimensions, and the logical structure of
geometrics.

Analytical Geometry. R. Walker (Brit. 1950).

An introduction to analytical geometry for students
having no previous knowledge of the subject ; suitable
to meet the needs of those preparing for the mathe-
matics papers of the General Certificate of Education at
advanced (but not scholarship) level.

A. W. Siddons,

2018 K. S. Snell and J. B. Morgan (Brit. 1960/51).

2019

Part I is a preliminary course suitable for students in
elementary mathematics ; Part II gives a course which
should be sufficient for the ordinary scientist and
engineer.

Statistics, an I ntermediate Text-book, Vols. I and II.
N. L. Johnson and H. Tetley (Brit. 1949/50).

Intended primarily for those studying for the statistical
sections of the actuarial examinations, although it
should be found useful in a considerably wider field.
The standard of mathematics assumed is approximately
that of the more advanced papers of the Higher School
Certificate or of the Advanced or Scholarship papers in
the new school examinations. The emphasis is on the
statistical, as opposed to the mathematical, aspects of

the problems encountered.
W. . FLORENCE,

Librarian.



























JUNIOR SECTION NOTES (continued from page 142).

14th November.—Sugar Refining: Tate & I.yle,
Silvertown, Lendon.
14th November.—Margarine I'roduction: Van Den Burghs
& Jurgens, Purfieet.
Visits for January, Februvary and March, 1952, and the
lectures for the Winter Session are in course of preparation and
will be announced shortly.

I.td.,

Darlington Centre

The Annual General Meeting was held on 22nd May, 1951.
The Secretary reported the completion of a most successful
session with a membership of 74, and an average attendance
of 28 members at the meetings. The high standard of talks
had been maintained. Mr. Midcalf, Treasurer and Librarian
made a good report.

Officers for the 1951/52 Session are as follows :—Chairman,
W. Gosling; Vice-Chairman, N. V. Allinson; Secretary,
C. N. Hutchinson; Treasurer and Librarian, B. Midcalf.
Commilttee :—R. W. Cowen, P. Dodd, G. A. Garry, E. O. M.
Grimshaw, T. L. M. Hebron, F. Moses, R. Moare, H. G. Midcalf,

E. Pinkney, A. Snowden. Auditors:—D. E. Dodds and
A. G. Hyatt.
On st July, 1951, several Centre members joined a

Middlesbrough party on a visit to a Radar station.

Our Centre extends greetings to the new President—Colonel
C. E. Calverley, O.B.E,, B.Sc., M.1.LF.E.; we had the pleasure
of meeting two of his predecessors in Messrs. D. Smith and
H. R. Harbottle.

Now for the spade work for the Session 1051/52 !

C.N. I,

Middlesbrough Centre

The Annual General Meeting was held in the Canteen, Head
Post Office. Middlesbrough, on 10th May, 1951.

The following officers were elected for the forthcoming
session :—Chairman, D. Paterson; Vice-Chairman, W. ].
Costello ; Secretary, J. Brown ; Treasurer and Vice-Sec., R. R.
Johnson. Committee —A. Bunnis, H. Carr, P. Garrick, J.
Mansfield, E. E. Sparkes, D. L. Taman, . Torbet.

The programme for the winter session is now being arranged
and it is hoped that this will include papers by our own
members.

Following Mr. R, Johnson's written paper entitled
“Radar,” read at Middlesbrough and Darlington Centres
during the last winter scssion and later submitted for the
Regional (umpchtmn, a visit was arranged by Mr. Johnson
to a nearby "‘Radar” station. The 20 Middlesbrough members
and 10 Darlington members who attended voted the visit a
great success.

At the moment ocur recruiting drive for members is in
progress, Attendance of members at nieetings has been most
encouraging, and it is hoped that the same support will be
given during the forthcoming sessian. IR

Tunbridge Wells Centre

The Annual General Meeting was held on 25th April, 1951,
after a successful 1950/51 Session. The following afficers were
elected:—Chairman, A. E. Chapman; Secretary, E. L. English;
Treasurer, G. Kingswood. Committee.—F. W. Archer, ].
English, G. Harrison. A. G. Shoebridge, J. Whyte.

The following programme has been arranged for the 1951/52
Session:—

September.—Film Show to be held at Sevenoaks.
October.—Visit to '‘Siemens.”’

Novecmber. Paper: '‘Blasting,” by Mr. L. \V. Barratt.

December.—Payper: “E/I. and Power,” by Mr. R. L. Hurst.

January.—Paper: “'Letterpress Printing,”” by Mr. P. L.
Triscott.

February.—Paper: “‘Trunking and Grading,” by Mr. S,
Buckland.

March.—Visit: Ford Motor Works at Dagenham.
April.—Visit: Kew Gardens and Variety Show.
May.—Film Show and Annual General Meeting.

At a General Meeting held on 5th June, 1951, it was agreed
to set up a Radio Section, and the following were elected:—
Secretary, J. A. Sparrowe; Treasurer, ]J. Whyte; Committee,
H. W. Avis, R. S. Kemp. The Radio Section hopcs to run a
series of lectures with the co-operation of a number of Senior
members, and a suitable workshop is being prepared.

We feel that we can now say that we are out of the ‘‘rut”
and are making steady progress, due to the co-operation of a
number of Senior members and to the fact that every com-
mittee member has done his bit toward building a progresswe
Junior Centre. E. L E.
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