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This article gives an account of the development, features and use of the Teleprinter No. 11. Amongst other features, this machine

incorporates new designs for the keyboard and typehead, an “orientation” facility on the receiving cam unit-to facilitate maintenance, and

an “end of line”’ warning mechanism. The Teleprinter No. 11 is replacing the existing Teleprinter No. 3 as the changeover from manual
to automatic switching of teleprinter circuits proceeds.

Introduction.
HEN teleprinter working was introduced into the
\ ;s; inland public telegraph service of the British Post
Office in 1928, the machine adopted was the Creed
Teleprinter No. 3. This was a tape printing machine with a
revolving type wheel, the type being inked by means of ink
rollers which rub on the faces of the type. The keyboard
layout and signalling code were almost identical to that
already in use on the Murray Multiplex system; in this there
is no separate ‘“‘space’” key, the ‘“‘space” function being
obtained by the depression of the “letter space” or “figure
space” keys, and so inversion is always accompanied by
spacing of the tape. In addition, as the machine was only
intended for tape printing, no provision was made for
“‘carriage return” or “line feed’ signals. The keyboard was
motor driven, the depression of a key merely serving to trip
the transmitting mechanism and determine the 5-unit code
combination to be transmitted, the remaining functions of
setting up the code and transmitting the signals being carried
out automatically. The signalling speed was 49 bauds, i.e.,
each unit element had a duration of 20-4 mS.

When international agreement was reached on the signal-
ling code and speed for start-stop telegraphy, a code suitable
for page printing was adopted, the “letters’” and ‘““figures”
functions were divorced from the “‘space” function and the
signalling speed was fixed at 50 bauds. By this time how-
ever, the Post Office had some two thousand Teleprinters
No. 3 in service, and it was decided to retain this machine
for*use on the inland public network, on which it has
continued to give efficient and reliable service.

The Teleprinter No. 7 was introduced in 1932 for use on
Telex and private wires. This was basically a page printing
machine, although it could be fitted with a tape printing
attachment, and conformed to the C.C.I.T. (International
Telegraph Consultative Committee) requirements referred
to above. Thus, although it could not interwork with the
Teleprinter No. 3, it could operate to machines constructed
to the same standards by European manufacturers, and
private wire and Telex subscriber working to the Continent
became possible.

The Teleprinter No. 7 was similar in operation to the
Teleprinter No. 3 except for such modifications as were
necessary to provide page printing. There were, however,
considerable changes in detail to improve reliability and
facilitate maintenance. The mechanical design of the
machine was based on unit construction principles which
facilitated manufacture and assembly and ensured inter-

1 The authors are, respectively, Senior Executive Engineer and
Executive Engineer, Telegraph Branch, E.-in-C.’s Office.

changeability of units for maintenance purposes. An ink
ribbon replaced the ink rollers, giving cleaner operation and
more legible printing.

The Teleprinter No. 7 is still the standard machine which
the Post Office supplies to private renters and Telex
subscribers, although a number of changes have been, and
are still being, introduced to improve its performance. One
of the most important of these was the introduction in 1939
of the “striker” transmitter, which ensures much more
accurate timing of the output signals than could be obtained
with the “link” transmitter which was used on the No. 3 and
the earlier No. 7 teleprinters.

The question of reconstructing the public telegraph net-
work on an automatic switching basis was under very active
consideration in the years preceding the war and field trial
equipment had been designed and tested. At that time it
was intended to employ Teleprinters No. 3 as the operating
instruments. All work on the project had to be abandoned
during the war years, but the matter was immediately re-
opened on the cessation of hostilities in 1945. In the follow-
ing year it was decided that the teleprinters to be used on the
network should conform to C.C.I.T. standards, sc that there
would be no restriction on future extension of the system to
private or international switching networks. Certain
additional features, not available on the Teleprinter No. 3
without extensive modification, were required to enable the
machine to operate over an automatically switched system,
and it was decided to adopt a new teleprinter which was
under development by Creeds at the time, and on which the
additional features could be incorporated. This was the
Creed Model 47, which became the Post Office Teleprinter
No. 11.

The first prototype machine was inspected at various
stages of its construction and towards the end of 1947 a
sample model became available for tests by the Post Office.
This machine did not embody all the features required for
automatic switching, but a limited number was purchased
and installed on point-to-point circuits so that field experi-
ence of the new machine could be obtained at an early
stage. These machines were known as the Teleprinter No.
11A.

Meanwhile development of the additional facilities went
on, and some 250 machines embodying all the required
features were brought into service when the first automatic
switching centres were opened at London North and
Birmingham in October, 1950. These machines were
designated Teleprinters No. 11B. A further 2,000 machines
have since been purchased in preparation for the expansion
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this operation will result in incorrect reception. It may be of
interest to mention that a keyboard has been designed by
Creeds which eliminates this cause of error but at the
expense of an increase in size and complexity. In this
keyboard, which uses four rows of keys, the first three rows
are used for letters only, the keys in the fourth row being
used for figures in the primary condition and punctuation
signs, etc., in the secondary condition. When the “letters”
key is depressed the keys in the fourth row are locked
against operation, and when the ‘“figures” key is depressed
the keys in the first three rows are locked. In order to
transmit the secondary character of a key in the fourth row
a separate manual shift key must be held depressed.

Another interesting variant of the saw-tooth keyboard,
which may also be fitted to the Teleprinter No. 11, has been
produced by Creeds, principally for alphabets with more
than 26 letters. When such alphabets are employed with
the standard start-stop 5-unit code, it is necessary to place
one or more letters in the “figures” case. To avoid the
necessity of memorising these letters, a specially designed
transmitter can be supplied which automatically inserts the
correct case-shift signals whenever the operator changes
case.

The Orientation Facility.

An innovation of importance from the maintenance
aspect is the provision of an orientation facility on the
receiving cam unit. The actual cam is made identical, as
regards cam tracks and period of revolution (130 mS), with
that of the Teleprinter No. 7 but the rest position as
determined by the retention pawl is advanced approxi-
mately 22mS. A mechanical delay system (see Fig. 4)
incorporating a clutch-driven cam and giving a delay
adjustable between about 12-32 mS is introduced between
the electromagnet armature and the receiving cam pawl
abutment. With the delay mechanism in its mean position
the receiving cam therefore starts to rotate some 22 mS
after the commencement of the start signal and comes to
rest again 130 mS later. This, of course, does not interfere
with the normal start-stop operation of the teleprinter.
The orientation device enables the selection periods of the
receiving cam to be centralised with respect to the five code
elements of the incoming signal so that the teleprinter can
be adjusted to the optimum state for receiving signals over a
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particular line. In a switched system, in which a machine
must receive signals equally well over any circuit, the use of
the facility is of limited value but by connecting the tele-
printer “in local”” an approximate check of receiving margin
can be made. On previous teleprinters there had been no
ready means of checking margin in the field and the advan-
tage of providing a margin testing feature for maintenance
and also the desire to assist the manufacturers in standard-
ising their production led to the adoption of the facility.

The Typehead.

The typehead of the Teleprinter No. 11 is a complete
departure from previous design. The construction of the
driving clutch and the latch mechanism is shown in the
assembled and exploded views given in Figs. 5 and 6. The
stop arm and the latch arm are assembled scissor fashion on
the typehead spindle together with eilite friction washers,
the whole being sandwiched together by the stout axial
compression spring. Two shock absorbing springs are
inserted between the cups mounted in the two arms. When
released the typehead is driven by a clutch of the conven-
tional drum type which slips when the typehead is latched to
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mechanism. The tape is lightly gripped, over its full width,
by the spring-loaded jaws of a tape gripper mounted on a
pivoted member known as the seeker operating lever. This
lever is reset to the left-hand position against a stop plate
at the end of each tape feeding operation and is moved by
the tape during the subsequent tape feed, the movement
being proportional to the tape feed. A projection on the
seeker operating lever bears against the paper alarm seeker
moving it forward. Simultaneously the seeker is withdrawn
to the right during the forward movement of the tape feed
ratchet pawl and is moved back to the left during the return
motion. If the step at the end of the seeker has not moved
sufficiently forward to clear the shoulder on the paper alarm
trip arm the latter is displaced and in turn releases a spring-
loaded contact operating lever. The forward movement of
the seeker is determined by the actual movement of the tape
and the design and the adjustments are such that the alarm
contacts are operated when the paper movement is some-
what less than half of normal. This degree of overprinting
may be tolerated as it represents the condition in which
adjacent characters just touch. It should be mentioned that
the tape feed ratchet pawl is adjusted so that in the normal
rest position there is a lost motion equal to half a tooth pitch.
This ensures that however the pawl may be left relative to
the ratchet (e.g., by manual operation of the feed knob) the
resultant feed cannot be less than one half normal unless a
genuine paper fault condition exists.

When a paper alarm condition is set up it is cleared
automatically, as far as the machine is concerned, when the
next normal tape feed occurs although it is maintained by
the position equipment until attended to and a reset key
operated. This eliminates the need for any manual alarm
resetting facility on the teleprinter itself.

The Motor.

In the automatic switching system as developed by the
Post Office, the teleprinter is switched on at the beginning
of each call and switched off at the end. In addition, the
transmission of the answer back from the receiving machine
at the beginning of a call is initiated automatically. It is
therefore necessary for the machine to reach its full operat-
ing speed in a very short time, and the design features of the
scheme imposed an upper limit of one second for a machine
to reach its governed speed.

After a considerable amount of work had been done on
the measurement of motor starting times and investigation
of the possible causes of slow starting it was decided to
redesign the motor windings, taking full advantage of the

motor frame size to obtain a higher starting torque. The
result was a more powerful motor which met the starting
time requirement but, as experience has now shown, at the
expense of some reduction in brush life. Further investi-
gations are now being carried out to attempt to effect an
improvement and some promising results have been obtained
using brushes of a different grade of carbon.

The motor used by the British Post Office is a two-range
D.C. motor wound for 160V and 200-250V. Motors for other
voltages, both A.C. and D.C., are available, though they
would not necessarily meet the requirement for a starting
time of one second.

Check of Motor Speed.

The means available for measuring teleprinter speed had
long been considered in need of improvement, and the
introduction of a new teleprinter afforded the opportunity
for adopting new methods. It was ultimately decided to
provide a twofold check of speed, firstly by a speed test
circuit in the switching centre transmitting reversals at a
definite frequency, access to which could be obtained by
dialling a specified number* and secondly by a tuning-fork-
type stroboscope. The first was intended for routine check-
ing of speed and accurate final adjustment of the governor;
the second for use by a mechanic while adjusting a governor,
to avoid holding the speed test circuit for an excessive
period, and also for use where there was no access to the
speed test number. Fundamental considerations led to
different frequencies being chosen for the two methods, the
band width of V.F, channels limiting the frequency of the
speed test signal, and size and cost precluding a tuning fork
of too low a frequency. Frequencies of 20 c¢/s and 150 c/s,
respectively, were eventually chosen as most suitable from a
varlety of points of view including the available shaft speeds
on the teleprinter, technical considerations in the produc-
tion of tuning forks and the generation of signals by the
signal generators at a switching centre. Two sets of
stroboscopic markings were therefore provided on the
teleprinter; six segment markings on the governor cover for
use with the tuning fork and a six segment disc on the
transmitter shaft for use with the speed test number. The
latter can readily be made to revolve continuously by
depressing the run-out key.

Connecting Cords.

The long cords generally fitted to teleprinters are incon-
venient when the machine has to be moved or packed for
transport. It was therefore decided that on Teleprinters
No. 11 supplied to the Post Office the power and signalling
connections should terminate on shrouded pin jacks on the
machine and double-ended cords would be used for making
the connection to the position equipment (see Fig. 7).
These cords remain on the position when the machine is
removed.

“End of Line” Indicator.

An end of line mechanism and warning lamp were already
available on Creed’s standard machine. This indicator was
therefore adopted after test, and its basic elements are iltus-
trated in Fig. 9; machines thus fitted are designated ““Tele-
printer No. 11C”.

The mechanism counts each character transmitted,
including the non-feed characters, lights a lamp after 55
characters have been sent and restores when the carriage
return key is depressed. The end of line counter parts are
mounted on the same base plate as the transmitter. A cam
track on the transmitter moves link AR (Fig. 9(a)) to the
right once per revolution of the transmitter and in doing so
causes a feed pawl, FP, to rotate ratchet wheel R one tooth.

*PO.EE.J. Vol. 44, p. 107,
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Fic. 9.—“ENDp oF LINE” MECHANISM.

A retaining pawl, RL, prevents backward movement. As the
ratchet wheel rotates a spring is elongated and partially
wrapped round a drum, D. After 53 teeth have been fed
stud S (Fig. 9(b)) touches contact operating lever L, and
after 55 teeth the contacts CS are fully operated. The
periphery of the ratchet wheel is left blank after 55 teeth to
prevent further rotation. When the carriage return key,
CRK, is depressed (which of course may occur at any time)
the cranked trip rod W is rotated and in turn causes the
operation of the resetting lever (F and A). This in turn
displaces RL which is held out by a latch, LL. The ratchet
wheel is thus free to restore under the tension of the spring,
and the lamp contacts are opened. At the end of the
movement of the ratchet wheel, S strikes 1L and releases
RL. A damping buffer (not shown) is provided to absorb
the shock of the return motion.

The end of line indicator lamp is mounted on a bracket
above the governor and shines through a red faceted glass
window in the front of the cover. It is sufficiently bright to
attract the attention of the operator under the worst room
lighting conditions. The choice of a suitable lamp caused
some difficulty due to destruction of the filament by vibra-
tion and it was early found that a 160 V lamp had an
exceedingly short life. Eventually a 6V, 0-3A filament lamp
was selected as being the only standard item suitable.

Further Developments.

It will be appreciated that in a machine of the complexity
of a teleprinter continual development work is proceeding to
improve performance, facilitate maintenance and simplify

manufacture. Such changes are introduced as soon as
possible on new machines during manufacture, and may be
applied to old machines during normal maintenance visits
or overhaul if the cost is considered to be justified.

As already mentioned many parts are identical with
Teleprinter No. 7 parts and some of the development work
has been on parts common to both machines. A friction
clamped speed adjusting screw, for example, has been
introduced on the governor, with an access hole in the
governor cover to facilitate maintenance. A more recent
innovation has been the redesigned electromagnet unit the
main features of which are the hardened steel stops on the
armature, a stop plate rigidly mounted on the unit casting,
oil impregnated bearings for the armature, a means of
adjusting the polarising flux and the addition of a cover.

A further change, approved but not yet implemented,
concerns the paper failure alarm parts which, as can be seen
in Fig. 1, overhang the left-hand side of the machine. This
arrangement is somewhat unsightly and there is a certain
risk of damage during handling. By careful redesign Creeds
have been able to produce a more compact mechanism.

An important point on which development effort is now
being concentrated is the abatement of noise. Although the
Teleprinter No. 11 is not appreciably noisier than many
other machines in the same class, the modern tendency is to
demand a lower noise level in offices than has been accepted
in the past. This is particularly important where the tele-
printers are installed adjacent to phonogram positions.
The problem has been tackled by the Post Office and Creeds
with the object of reducing the noise at source, but although
this focused attention, for example, on the advantage of
obtaining a greater accuracy in the cutting of gears than had
been réquired in the past, the best results have so far been
obtained by standing the machine on a felt pad and lining
the dust cover with hessian to damp its vibrations. Further
development is now proceeding towards enclosing the
machine completely in a new type of dust cover. The
machine is resiliently mounted on a rigid sub-base on which
the cover is also resiliently mounted, and the vibration of
the machine is thus insulated both from the cover and from
the table. Promising results have been obtained with the
first sample, which possesses good sound reducing qualities
but adds little to the overall dimensions or weight of the
machine as compared with the present cover.

Concluston.

The 250 Teleprinters No. 11B referred to in the introduc-
tion have now been in use for over two years. They have
given very satisfactory service and show a fault hability
somewhat lower than that of Teleprinters No. 7. As a
result of experience on these machines and also on the
Teleprinters No. 11A some modifications to design have been
made on those parts which produced the larger proportion
of the faults, and it is expected that machines from later
production will show an improved performance.

Book Review

“Power Cables: Their Design and Installation.” C. C. Barnes,
AMIEE., AIILA. Chapman & Hall. 272 pp. 68 ill. 35s.

This is the fourteenth volume of a series of monographs on
electrical engineering.

It is a businesslike book of 272 pages and there are nearly
70 tables giving an impressive amount of technical detail of
power cables. Much of the mathematics has been reserved to
appendices and a good balance between theory and practice
has been maintained. The book is very readable. There is a
bibliography of 111 references. The chapter headings include:—
Design Requirements, Core Identification and Assembly,
Mechanical Protection, Power Cable Testing Requirements,
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Calculation of Permissible Current Rating, Intermittent
Rating, The Effect of Short Time Peak Loads and Short
Circuits on Cables already Loaded, Oil-filled and Gas Pressure
Super-Voltage Cables, Overseas Super-Voltage Cable Develop-
ment, Power Cable Manufacture, Installation, Effects of
Grouping, Jointing and Terminating, Cable Faults, Modern
Submarine Power Cables, High Voltage Direct Current
Transmission, Care and Maintenance.

As so many people find that “one look is worth a thousand
words”’ it is to be regretted that most of the photographic
illustrations are too reminiscent in size and quality of the early
cigarette pictures; otherwise this is a very good book for the
engineer concerned with the distribution of electricity.

A E. P



An Outline of the British Television System

Part |.—Generating the Picture Waveform

U.D.C. 621.397.5

D. WRAY, B.sc.(Eng)., AM.LEE.T

This is the first of three articles in which the British television system is to be described in outline, and which will deal in turn with

the generation, transmission and reception of the picture signal waveform. An account is given in this part of the general principles by which

an electrical signal representing the brightness variation in any scene is obtained. The processes of scanning and synchronisation are

described, as well as the operation of a television camera, and general studio techniques and practices. Television standards particular
to the British television system are referred to throughout.

INTRODUCTION

ELEVISION has been associated with other forms

I of telecommunications since 1876, when Bell’s

invention of the telephone was almost immediately
followed by a flood of learned papers describing systems—
mostly impracticable—for the transmission of vision by
electrical signals. Today, side-by-side with its concern in
telephony and its active interest in sound broadcasting in
this country, the Post Office controls an extensive television
transmission system that forms an appreciable part of its
responsibilities.

As the purpose of a television system is to extend the
range of the eye beyond its normal limits, presumably an
ideal television scheme would enable the viewer to see
whatever he liked no matter how far away. This, however,
might have undesirable social and international con-
sequences. In the television systems now in general use it is
left to programme-planners and producers to decide whatisto
be seen; kow it is to be seen is a problem for the engineers,
for whom, very often, the greatest difficulty is to decide at
what point to compromise between the quality of the picture
that they finally display to the viewer and the cost and
reliability of their systems. For countries intending to
establish a national television coverage, it is essential to
decide at an early stage the standards of the system that is
to be adopted, so that those responsible for the broadcast
transmitters and studio equipment, the point-to-point
transmission engineers and the manufacturers of domestic
receivers, can all work together in co-operation.

Nearly all television systems intended for broadcast
transmission employ the same basic principles for their
conveyance of vision, but the standards adopted (i.e., the
compromise between quality and cost) vary from country to
country. It is intended in this series of articles to describe
in general terms the British television system, both in
regard to its fundamentals, which are universally applicable,
and to the standards peculiar to this country.

GENERAL PRINCIPLES OF TELEVISION
Requirvements.

1t has been mentioned that television extends the normal
range of the human eye, and, indeed, it may be thought of
as an enormous ophthalmic system: the camera, with its
lens, iris and mosaic, represents the lens, iris and retina of
the eye; the cable and radio transmission of the television
signal is equivalent to the optic nerve connecting the eye to
the brain; and the final conversion by the television receiver
of the broadcast signals into a picture on the screen can be
equated to the conversion of the optical signals in the brain
to give the visual sensation. For a television system to be
effective, therefore, it should perform the same functions as
the eye. For people with normal vision, the eyes register
four distinct impressions:—

1. the distribution of light and shade in the viewed scene;

2. the motion of the objects in the scene;

3. the colour distribution in the scene;

T Executive Engineer, Radio Experimental and Development
Branch, E.-in-C.’s Office.

4. the relative distances in depth of the objects in the
scene (the third dimensional or stereoscopic effect).

The last two items in this list are comparatively un-
important. Although it is by no means beyond the power of
television to produce pictures in colour and with the appear-
ance of depth, such facilities are luxuries, for considerable
information, and even entertainment, can be derived from a
picture without them. But even allowing for the simplifica-
tion that attends the omission of colour and stereoscopy,
television cannot display a picture just as the eye would
see it, for, in any purely optical method of viewing a
scene, such as a camera obscura or a telescope, the view is
continuous both in space and time. That is, the brightness
of the scene is a function of three co-ordinates, two in space
and one in time; no means of electrical transmission, be it by
cable or by radio, in which there are only two related
parameters—time, and the instantaneous voltage of the
signal—can transmit this continuous three-dimensioned
scene. However, this difficulty can be overcome by exploit-
ing some of the limitations and peculiarities of the human
eye.

Image Analysis.

One property of the eye which is made use of is the
“‘persistence of vision,” a name given to the prolonging of
the visual impression for a time of about 1/30th of a second
after the original stimulus has been withdrawn. If a series of
still pictures each representing a scene in successive stages of
movement, is displayed to the eye, the onlooker is cheated
into believing he is seeing a continuously changing picture.
This is one of the basic principles of cinematography. It has
been found that it is necessary to show the separate pictures
at a rate of about 16 a second to produce the illusion of
continuous movement (24 frames/sec. are displayed in the
cinema) but the flicker due to the light source being
interrupted—a completely different effect—is still obvious
at this frequency. Cinema films overcome the latter diffi-
culty by employing a shutter that displays each picture
twice, thus increasing the flicker rate to nearly 50 times a
second, an unobjectionable value.

In this way the effect of movement can be simulated by
sending in rapid succession a number of still pictures; but
each of these still pictures represents a scene which can
change in brightness continuously over its surface, and which
cannot, therefore, be transmitted over a single communica-
tions channel. Here a second property of the eye is ex-
ploited—the acuity, the limit of fine detail that the eye can
resolve.

Very few people can detect a change in detail that sub-
tends an angle of less than 1 minute of arc at the eye.
Consequently, if a picture is divided into a number of small
elements, each of a certain brightness, there will be a certain
viewing distance at which these elements subtend the
limiting angle of 1 minute of arc at the eye, and so represent
the finest detail that the eye can resolve. Thus if it can be
arranged that the television camera breaks up the original
scene into a large number of separate elements, and then

59






so for each vertical traverse of the raster there are 10,125/50
= 2021 horizontal lines. The effect of the odd half line is to
prevent the lines in two successive vertical traverses from
being superimposed; instead, they interleave to form a raster
having 405 horizontal lines repeated at a rate of 25 per
second. This scheme is illustrated in Fig. 3. This system,

———— LINES TRACED OUT DURING ODD FRAMES
=—-—LINES TRACED OUT DURING EVEN FRAMES

F.G. 3.—INTERLACED SCANNING.

known as “interlaced scanning”, has the advantage of
displaying complete pictures at a rate of 25 per second but
having a flicker rate of twice this value.

Picture Proportions.

A further factor which it is essential to standardise is the
ratio of the width of the picture to its height, or the “aspect
ratio” as it is called. To take an extreme example: if our
pig of Fig. 2 were to be viewed by a camera scanning a square
raster, and then displayed on a receiver screen twice as wide
as it is high, the received pig would appear long and thin,
like a weasel. In this country the aspect ratio is standardised
at 4:3; this is generally supposed to produce a rectangular
picture of pleasing proportions, and, moreover, is in agree-
ment with the aspect ratio of the cinema film, which forms
an important part of television subject matter.

Bandw:idth.

We have seen that a convenient way of splitting the
original picture into tiny elements of brightness is to scan
the picture in horizontal lines. Obviously, the more lines
there are the more detail can be displayed in the vertical
direction; and if there is to be as much detail in the hori-
zontal direction as there is in the vertical then the elements
along the line must be of the same size as the distance
between the lines. The maximum possible rate of change of
brightness should then be the same horizontally and verti-
cally. The most detailed picture that a television system
can transmit is, therefore, a draught-board pattern made up
of black and white squares in which the number of horizontal
lines of squares is the same as the number of scanning lines.
As the camera scans along these lines it will generate a
voltage reversal or cycle for each consecutive black and
white square, so clearly the highest frequency of A.C.
necessary to convey the picture signals is a function of the
number of scanning lines. The lowest frequency to be trans-
mitted must represent the slow general brightness variation
in the scene, that is, almost down to D.C.; a stationary
picture will, in fact, have D.C. present but no A.C. com-
ponents between D.C. and the picture repetition frequency
(25 cfs). The frequency band between this lowest frequency
and the highest frequency previously mentioned is the
“bandwidth” necessary to convey the television signal.
Now, if the number of lines in the picture is increased—
imagining the frame frequency to remain constant—the
time available for each line to be scanned is decreased

correspondingly, and there must now be more elements
along each line to bring the horizontal detail up to the new
vertical standard; the camera must now scan more elements
in less time, so the net effect is that the bandwidth is pro-
portional to the square of the number of scanning lines.

If all the equipment involved in the long chain between
the scene and the screen is to be as simple as possible, the
number of lines in the picture should be as small as possible
whilst still giving a reasonably detailed picture. In the
British system the 405-line raster has been chosen as pro-
viding a reasonable compromise between the two opposing
factors of detail and bandwidth, or quality and cost. The
British system requires a bandwidth extending from D.C.
to 3 Mc/s for satisfactory transmission.

The figure of 3 Mc/s, given as the highest frequency
required by the British television system, is derived in this
manner: there are 405 horizontal lines which occur 25 times
in a second; in each of these lines there should be the same
number of horizontal elements as there are vertical, i.e.
405 X the aspect ratio of the picture. Therefore, the number
of elements per second is 25 x 405 x £ x 405 = 5,470,000.
Now two consecutive elements—one black and one white,
say—are equivalent to one electrical cycle, so 5,470,000
elements per second represents about 2-75 Mc/s. This
derivation is very approximate, for some of the 405 lines are
not used in tracing out the picture, and also it is usual for
the horizontal definition to be rather greater than the
vertical. Nevertheless, the nett result is that 3 Mc/s repre-
sents a generous upper limit to the British television
bandwidth.

Synchronisation.

We have seen that for a satisfactory received picture, the
spot of light that traces out the picture on the screen must
be exactly in step with the scanning process in the camera.
This is accomplished by introducing synchronising pulses
into the electrical waveform generated by the camera. At
the end of each scanning line a short pulse is transmitted
which is used in the receiver to return the spot rapidly to the
left-hand side of the screen and start tracing out the next
line. At the end of the vertical traverse of the raster, a
signal comprising several broader pulses is transmitted
which causes the spot to fly back to the top of the screen
and initiate the next vertical sweep. Fig. 4 shows in detail
a typical video waveform with its synchronising pulses, and
gives the pulse lengths employed in the British television
system. It can be seen that these added pulses are all
negative-going, i.e., their most positive point is at the vol-
tage corresponding to black in the original picture; the
pulses are therefore always in the region known as “‘blacker
than black.” The peak voltage of the synchronising pulses
is constant and independent of the picture being scanned,
but when the scene before the camera contains some pure
white, the voltage in the camera waveform which corre-
sponds to this—the “peak white voltage’’—bears a ratio of
7:3 to the pulse voltage. The way in which these pulses are
used to control the raster in the receiver will be described in
a future article.

THE TrLEVISION CAMERA

The preceding analysis of the requirements of a television
system has gone a long way to specify the functions that the
camera must perform. Broadly, they are two: it must scan
the scene in the form of the standard raster; and it must
instantaneously generate a voltage proportional to the
brightness of the element of the scene being scanned.

The second of these camera properties can be achieved by
employing the phenomenon of photoelectricity. Certain
materials, such as selenium and caesium, have the property
that they release electrons from their surfaces when light
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falls upon them. If these materials are arranged to be near
an electrode of high positive potential in an evacuated
container, this anode collects a small current from the photo-
electric material that is nearly proportional to the brightness
of the light falling upon it, and, what is more important,
which varies almost instantaneously with the fluctuation of
the light. This is, of course, the principle of the well-known
photoelectric cell.

Clearly it would be impracticable to build a camera having
a large number of photoelectric cells each focused on to a
different point of the scene—nearly 200,000 would be needed
for modern standards. The first practical electronic tele-
vision camera avoided this problem by focusing the scene
to be transmitted through an optical lens on to a flat plate
(the “mosaic” or “‘image plate”) which was effectively a
sheet of insulating material such as mica on which a large
number of tiny piotoelectric cells had been deposited. An
explanatory diagram of this type of camera (known as the
“iconoscope”) is given in Fig. 5(a). It can be seen that the
mosaic is mounted in an evacuated tube, and that there is
an electrode of positive potential nearby. The illuminated
mosaic will release electrons from its surface according to
the intensity of the light at any point, causing an electron
image to be formed on the mosaic. The electrons emitted
from the mosaic surface are collected by the electrode, but
they leave behind a deficiency of charge on the mica plate
that continues to build up the longer the light is allowed to
fall upon it. The second requirement for a camera is thus
fulfilled, for we now have an electrical equivalent to the
visual scene; all that remains is for this electrical information
to be extracted from the mosaic in a systematic way—in
other words the electron image must be scanned.

The scanning is performed by an electron gun that pro-
jects a stream of electrons from a cathode obliquely on to
the mosaic plate. This electron stream is accelerated to a
high velocity, and at the same time deflected from side to
side, and up and down to trace out a raster pattern on the
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face of the mosaic. As the beam of electrons sweeps over
the mosaic it discharges the tiny photoelectric cells in its
path, and since these cells have been charged to different
potentials by the different light intensities in the image, a
series of discharge currents will flow into the graphite
backing of the image plate. This plate therefore collects an
electric current that varies with the intensity of light of the
elements in the scene selected in a sequence determined by
the scanning of the beam of electrons. This current from the
camera is amplified by a “head amplifier’”” and is the basis
for all subsequent operations; it is essentially this current
variation that is transmitted, perhaps hundreds of miles, to
produce the final picture on the screen of the home receiver.

A British version of the camera described above was used
when Alexandra Palace started the first public high-
definition service in 1936, and these cameras are still in
active use. They have several disadvantages however: the
tube is rather insensitive, requiring very bright scene
illumination to give a satisfactory picture; uncontrolled
secondary electrons are emitted from the mosaic surface and
often cause spurious streaking and shading in the picture;



and the optical system and electron gun compete for space
at the front of the camera and cause awkward mechanical
design. A more sensitive version of this camera was
developed, known as the image iconoscope, see Fig. 5(b),
in which the photosensitive surface “A” is not scanned
directly but is electrically focused by an electron lens “B”
on to a second mosaic “C”-—not photosensitive—which is
rich in secondary electrons, and it is this second surface that
is scanned by the electron beam “D.” The effect of the
secondary emission from the second plate is to multiply
considerably the variation in charge in the electron image;
the camera is, as a result, made about 10 times as sensitive
as its more simple forerunner. Image iconoscopes of this
type were first used in 1937 for outside-broadcast work where
greater sensitivity is at a premium.

In modern British camera tubes the scanning is performed
by a low-velocity stream of electrons impinging perpen-
dicularly on to the mosaic which is sputtered on a trans-
parent sheet of insulating material; the visual image is
focused on to the other side of the mosaic plate. This type
of tube is very sensitive, and no spurious signals cause
shading over the picture; the generic title of such tubes is
the “orthicon,” and one is sketched in Fig. 5(c).

The camera tube, together with an amplifier to boost the
weak signal received from the mosaic, is fitted on to a sturdy
mounting, which may either be fixed in position or in the
form of a movable trolley or crane. The cameraman can
direct the camera at the centre of interest, alter the focus of
the lens, adjust the iris, and, in modern cameras, select a
particular lens from a multi-lens turret. He is provided with
a viewfinder that may be either a purely optical device or a
miniature television set working from the camera that he
himself is operating; the optical type shows a greater area
of scene than in fact the camera transmits. Using this, the
cameraman can see if anything interesting is happening out-
side the active field of transmission (which is marked out as
a rectangle on the viewfinder screen), and can so control his
camera movements to allow for probable future occurrences.

Some modern cameras can be completely operated by
remote control: their movements, the focus, aperture, and
selection of lens, are all controlled from a remote viewpoint
to which the viewfinder is extended. These cameras are
particularly valuable where space is restricted.

Picture CHANNEL EQUIPMENT

Although the camera signal is the fundamental basis of
any television system it is not sufficient in itself, for it is also
necessary for the signal to contain regularly recurring pulses
that will trigger both the horizontal and vertical scanning in
the receiver. Such pulses are produced by a synchronising
signal generator which will probably serve all the cameras in
the studio. Besides being incorporated into the video
waveform, these pulses are also used to initiate the deflecting
voltages that sweep the electron beam across the face of the
camera mosaic. To give the required scanning action the
deflection current waveforms must be in the form of sawtooth
waves, which are applied to the pairs of magnetic deflecting
coils fitted perpendicularly to each other around the elec-
tron gun; the sawtooth waveforms should have a frequency
of 10-125 kc/s for the horizontal deflection and 50 ¢/s for
the vertical. A block schematic diagram of a typical arrange-
ment is given in Fig. 6. During the brief periods (‘‘line
flyback” periods) in which the scanning electron beam is
retracing its path from the right-hand edge to the left in
preparation for the next scanning sweep, the camera
generates a spurious signal representing the picture in
reverse; and during the longer period (the “frame suppres-
sion” period) in which the trace returns from the bottom to
the top of the mosaic, there will be further spurious signals.
These unwanted voltages are removed by a blanking wave-
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form that completely blots out the camera signal during
these flyback periods, and it is in these “‘blanked out”
periods of the camera waveform that the frame and line
synchronising pulses are inserted. From this it can be seen
that the initiation of every line and frame scan in the camera,
the blanking out of unrequired signals, and the introduction
of the synchronising pulses into the video waveform, all
depend on the synchronising pulse generator. The latter
equipment sometimes provides, in addition, electronically-
generated patterns which, in the absence of a camera
picture, may be used for testing television equipment and
transmission systems. The black cross on a white ground
which can sometimes be seen before or after the main
programme transmission is generated in this way.

Mention has been made of the fact that several cameras
are normally fed from the same synchronising pulse
generator. This not only makes the duplication of expensive
equipment unnecessary, but also ensures that all the cameras
working together in one unit shall be in synchronism.

For outside broadcasts the B.B.C. have several large
vans, called ‘“‘mobile control rooms.” These normally
contain three operating cameras, which may be moved as
much as 1,000 ft. from the parent van, and a central
synchronising pulse generator that transmits the deflection
voltages along cables to the distant cameras, and mixes
blanking and synchronising signals into the video wave-
form. It is only in exceptional cases, such as a camera
mounted on a launch or in aircraft, that a single camera is
provided with its own synchronising pulse generator,
although there is a modern tendency towards cameras
containing their own scanning waveform generators with
only driving pulses supplied by cable. This applies to
studio systems as well as outside broadcasts.

Stupio EQUIPMENT AND PROCEDURE

Besides the live transmissions originating from the studios
and outside-broadcast sites, an appreciable part of the
programme material in the B.B.C. service is derived from
films. A programme may be devoted entirely to film
transmission, or a brief shot of filmed action may be
introduced into a live production to represent scenes which
would be difficult to stage in the studio. The equipment
that produces a standard television waveform from a
motion picture is known as a film scanner, and the type
used at present by the B.B.C. employs a continuous-
motion flying-spot system, which probably gives a higher
quality picture than any other type of picture generation.
In this form of scanner the film passes through a projector
mechanism which pulls the film through continuously at
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25 frames per second, instead of the normal cinematic
arrangement of an intermittent drive at 24 frames per
second. The film is scanned by a sharply-focused raster
projected from a cathode-ray tube through the film on to a
photoelectric cell; this raster has the proportions of 4:14,
but this is effectively expanded by the vertical movement
of the film to the normal 4:3 aspect ratio. A complex
arrangement of lenses and shutters ensures that the electrical
output from the photo-cell possesses the interlaced scanning
properties of a normal camera output. In another system
a continuous and stationary optical image is projected
from the film on to the mosaic of a camera, and is scanned
in the normal way.

A further useful piece of equipment is the telefilm
recorder, which performs the reverse function of the film
scanner in that it makes a film record on normal 35-mm.
stock of any television programme. This device is essentially
a cinema camera focused on to a high-quality television
picture monitor, with special arrangements to make the
television frame period correspond precisely with that of
the film.

The sound and music associated with the programmes
are picked up by microphones and can be recorded and
transmitted in just the same way as in normal sound
broadcasting, with this difference: the microphones must
often be mounted on movable booms (as in film studio
technique) to keep them, and their shadows, out of the
cameras’ vision.

The studio is overlooked by a control room in which
picture monitors display the scene viewed by all the
cameras in use, and in which the producer controls the
course of the programme: he it is who selects which of the
camera outputs he prefers at any instant; who directs the
cameramen by a microphone and headphone system as to
what should be their future course of action; who can
introduce a film sequence at will; and who can mix, fade
or intercut any of the picture sources that he governs; and
it is the video waveform representing the result of his
operations that must be transmitted over the country to
reproduce the programme on the screens of thousands of
domestic receivers.

(To be contrnued)

Book Reviews

“Data and Circuits of Radio Receiver and Amplifier Valves.”
N. S. Markus and J. Otte. Book IIIA in the Philips Tech-
nical Library Series of Books on Electronic Valves.
Distributed by Cleaver-Hume Press, Ltd., London.
500 pp. 505 ill. 40s.

This book contains descriptions and data relating to the
receiving and amplifying valves developed in the Philips
organisation during the period 1945-1950; it is a sequel to
Books IT and IIT which covered the periods 1933-1939 and
1940-1941 respectively. Although the book is essentially a
collection of valve data, and is thus of less interest to the
general reader than other volumes in this series, it also contains
some useful information on the applications of the valves
described to radio receivers.

W.J.B.

“Transmitting Valves.” J. P. Heyboer and P. Zijlstra. Book
VII in the Philips’ Technical Library Series of Books on
Electronic Valves Distributed by Cleaver-Hume Press,
Ltd., London. 284 pp. 256 ill. 35s.

This book forms part of the “Philips’ Technical Library”
and is a translation of the original Dutch version. The main
title of the book, ““Transmitting Valves,” is descriptive of the
subject matter, but little attention has been given to the types
of transmitting valves designed for use in conjunction with
co-axial lines, for example disc-seal valves. The treatment of
the use of “classical” types of transmitting valves is satis-
factory and not overburdened with mathematics, but is not
without a few unusual words and phrases. From the sub-title,
“the Use of Pentodes, Tetrodes and Triodes in Transmitter
Circuits,” and the foreword, not by the authors, the reader may
well expect at least a short note on “‘high efficiency’’ operation,
the use of grounded-grid techniques and perhaps the employ-
ment of quarter-wave line intervalve coupling networks; but
the text is confined to grounded-cathode operation and anode
loads that comprise a resistance-damped parallel-tuned net-
work. These omissions are a little surprising when it is
considered that more than six pages are used to demonstrate
the accuracy of ““Simpson’s Rule.”

This book should be very useful to students and engineers
who are interested in the employment of valves under con-
ditions when high anode efficiencies are required.

F.G.C.
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“Application of the Electronic Valve in Radio Receivers and
Amplifiers,” Vol. 2. B. G. Dammers, J. Haantjes,
J. Otte and H. Van Suchtelen; Book V in the Philips
Technical Library Series of Books on Electronic Valves.
Distributed by Cleaver-Hume Press, Ltd., ILondon.
450 pp. 343 ill. 45s.

This is the second of three volumes devoted to the appli-
cation of valves in radio receivers and amplifiers; the first
volume dealt with radio and intermediate frequency circuits,
frequency changing and detection. The present volume deals
with audio frequency amplification, the output stage and the
power supply.

The section on audio frequency amplification includes
detailed discussions of the basic a.f. circuits, phase-inverters,
the frequency/response characteristics of a.f. stages, the
design of a.f. transformers and an excellent treatment of
non-linear distortion.

The section on output stages deals with class A, push-pull
class B and class AB stages, compares the characteristics of
triodes and pentodes and discusses the distortion present in
such stages. The chapter dealing with the dynamic charac-
teristics of output stages includes some interesting oscilloscope
patterns depicting the influence of the load impedance and
the driving signal on the load line.

The final section of the book is concerned with the design
and characteristics of power supply units; it includes chapters
on the provision of heater supplies, single-phase and multi-
phase rectifier circuits, smoothing circuits and circuits for
stabilising the H.T. supply voltage.

The treatment of the subject is, as in the case of the pre-
ceding volume, very thorough and detailed; it includes a well-
balanced development of the theoretical aspects in addition
to a wealth of measured data. The measured data has certain
limitations since it relates primarily to valves developed in
the Philips Laboratories and does not include certain interesting
types of valve developed elsewhere; nevertheless, it is of great
value in 1illustrating and giving point to the theoretical
discussions. The bibliography given at the end of each chapter
is drawn mainly from the European literature on the subject;
this is a refreshing change from many text-books in this field
which tend to refer, perhaps excessively, to American sources.

There is no doubt that this volume, and its predecessor, will
form authoritative reference books on the subject for many
years to come.

I.P.O.E.E. Library No. 2031. W.J. B.



The Effect of Temperature on the Transmission - . .. MERJONES and

Characteristics of Carrier Cable

U.D.C. 621.317.341: 537.312.6: 621.395.44

I.F.MACDIARMID, AM.LEE.T

To permit the design of temperature equalisers for 24-circuit carrier systems, the variation of carrier cable attenuation with temperature

has been determined, under laboratory conditions, between 0°C and 20°C in the frequency range of 1 to 120 kc/s for the side circuits

(carrier) and 0-1 to 20 kc/s for the phantom circuits (music). This article describes the measuring techniques employed and includes a
discussion of the results and comparisons with those obtained elsewhere.

INTRODUCTION

XPERIENCE with long 12-circuit carrier cables has
Eshown that their overall loss is subject to large

variations which are not the same at all frequencies.
Apart from faults, one known cause of the variations is that
a change in the attenuation coefficient of the cable results
from a change in temperature. Further, the shape of the
attenuation/frequency characteristic curve also changes
with temperature. It is proposed to correct for this
variation by means of “temperature equalisers’” whose use
on 24-circuit routes has already been mentioned in this

Journall Before such equalisers could be designed, it was _

necessary to know the change in attenuation coefficient for
the practical range of temperature (0° to 20°C) of buried
cables in this country. A precision corresponding to 0-5 db.
or better on a 200-mile circuit was considered necessary. In
the frequency range of the music circuits, which use the
phantoms on the carrier cable pairs, this precision does not
present any great difficulty. However, in the 24-channel
range the total cable loss is 750 db. at the highest frequency,
and hence the required accuracy of measurement is 1 part
in 1,500 at this end of the range.

The effect of temperature on conductor resistance is well
known, and this alone would cause the attenuation
coefficient of a cable to alter by different amounts at
different frequencies. However, the other primary para-
meters (L, C and G) of a cable are also affected by changes
of temperature in a somewhat unpredictable manner;
consequently, the net change of overall loss cannot be
predicted. Therefore, a programme of measurements on
samples of 24-pair, 40-1b. carrier cable was undertaken to
determine the magnitude of the effects and the differences
between the products of different manufacturers.

MEASUREMENT OF ATTENUATION

To ensure uniformity of results and reliable knowledge
of cable temperatures, measurements were made under
controlled conditions in a laboratory. This implied that
the test lengths were necessarily quite short—actually one
drum length.

Attenuation was determined by calculation from
measured values of open and closed impedance in preference
to direct methods, for three reasons. First, with specimens
of restricted length it was believed that a high degree of
accuracy could only be achieved in this way. Second, it is
possible to analyse the contributions to the variation of
attenuation coefficient due to temperature change into the
separate effects on each of the primary parameters. Third,
all the transmission coefficients can be deduced with
accuracy and without need to refer to the specimen again
if new interests should arise later, e.g. in velocity charac-
teristics.

General Arrangement of Measurement Work.

The basis adopted for the investigation was the measure-
ment of the attenuation/frequency characteristics of the
cable specimen at the two limiting temperature values,

1 The authors are, respectively, Senior Executive Engineer,
London Telecomms. Region (formerly at P.O. Research Station), and
Executive Engineer, P.O. Research Station.

0° and 20°C. A preliminary test proved that while the
effects are non-linear over a wide range of temperature, a
substantially linear relationship exists over the stated
range. It is therefore possible to express the results as
attenuation change per degree Centigrade at each frequency.
Results will not agree, however, with those obtained by
other workers who have heated the cable to temperatures
outside this range.

An A.C. impedance bridgé was used to measure the
impedance of open-circuited and short-circuited pairs (or
phantoms) in each cable tested, in each temperature
condition and at each of a number of frequencies.

While measurements were carried out, the cable specimen
—about 176 yards of cable, P.C.Q. Carrier, 24-pair, 40-1b—
was kept on its drum. The whole drum was immersed in a
large vessel of water whose temperature was closely con-
trolled to 0°C or to 20°C. Control of temperature was by
electrical immersion heaters, or by the addition of ice as
required. The heat inertia of the water bath was very con-
venient as the range of temperature to be used was small;
air heating and cooling would have been far less satis-
factory. The water in the vessel was circulated during all
the tests by means of a pump.

The end of the cable, remote from the bridge, was sealed
after looping back the pairs as required. At the bridge
measuring end, it was not necessary to lead out all the
pairs separately, but a system of connections was required
to enable sets of pairs to be connected together to give
suitable lengths for measurement; this aspect is treated in
the following paragraph. The end of the sheath was
sweated on to a cone made from sheet lead. The open end
of the cone was covered by a disc of sheet lead through
which the required number of leading-out wires were
brought via silvered ceramic hermetic seals. During the
cold tests, warm air was blown on the seals to prevent the
condensation of moisture on their surfaces.

Length of Circuit for Test.

While it is desirable that the circuit tested should be as
long as possible, it is preferable to avoid using a length
equivalent to a quarter-wavelength at any test frequency.
Since the range of frequencies concerned was so wide,
observance of this requirement would have caused appreci-
able loss of accuracy at the low frequencies by keeping the
specimen short enough for the higher frequencies. As a
compromise, a single quarter-wavelength point was allowed
to fall within the band at about 80 kc/s, and this part of the
range was separately explored with a shorter specimen.
This requirement permitted the connection of four pairs in
tandem, when testing up to 120 kc/s. When testing the
phantom circuits, the frequency range of interest stopped
at 20 kecfs and all 12 quads could be joined in tandem for
the test. The appropriate proportion in each looped set of
pairs is three outer-layer pairs to one inner-layer pair,
which represents the normal ratio found in practice on long
circuits as a result of systematic jointing.

A.C. Impedance Measurements.

Like the specimen, the bridge circuit used is balanced
with respect to earth. This is to reduce errors due to stray
admittances and to crosstalk couplings between the pairs
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which are cornected back and forth in the specimen of
cable.

A unity-ratio differential transformer with balanced
windings forms the appropriate bridge for the present
purpose (see Fig. 1) The adjustable resistance and
capacitance ‘“‘standards” must also be balanced, and the
artifice of using two unbalanced components back to back
was utilised. When the impedance angle changes sign from
the previous measurement made, the cable and the resistor
connections are interchanged, thus leaving the residual
admittances of the circuit unaffected; see Fig. 1(b) and (c).

The leads were kept very short and as unvarying in
position as possible. An 8-in. twisted-pair lead connected
the specimen to the bridge.

The accuracy and constancy of the testing frequency
were monitored continuously by means of Lissajou’s figure
displays on a cathode-ray oscilloscope. A sensitive
amplifier-detector was assisted in discriminating against
harmonics of the testing frequency (present in the output
of the oscillator) by means of a filter.

Errors in calibration of the resistance “standard” and
the resetting errors due to change of contact resistance come
into significance in this work because of the unusually high
degree of precision necessary. To eliminate them, a high-
grade D.C. bridge was used to measure the actual resistance
after every observation. At some frequencies the bridge
resistance “standard” included a carbon resistor put into
circuit to build out to the high value required.

‘The balance components encountered in working between
20 and 120 kc/s lay between the limits shown in Table 1.

The precision required in this investigation made it
necessary to examine critically all sources of error in the
measurements, and to make appropriate adjustments in

TABLE 1

Capacitance Resistance

procedure or in calculation for sources large enough to be of
consequence (see Appendix). The limit of permissible error
in impedance components is considered to be 0-1 per cent.
This cannot be directly related to the maximum tolerable
error of 0-06 per cent. in the attenuation coefficient, but
experience suggests that this value is safe.

DETERMINATION OF TEMPERATURE

The care taken to ensure accurate determination of
attenuation has been referred to in the foregoing section;
the lengths of the specimens were directly measured by a
steel tape, after careful temporary straightening. There
remains the most difficult item in which to obtain the
required degree of accuracy, viz., the estimation of the
temperature of the specimen at any time during testing.

At the steepest part of the curves connecting attenuation
coefficient and temperature, a difference in temperature of
0-45°C corresponds to 0-5 db. change of attenuation in
200 miles, i.e., 0-0025db. per mile. The thermometers
available were capable of reliable readings to one-tenth of
1°C.

Measuring the D.C. resistance of a cable pair offers the
only reliable method of discovering the average temperature
throughout the cable specimen. However, the relationship
between the D.C. resistance and the actual temperature
has to be established for each cable i# sifu, because handling
may affect the absolute resistance as well as the temperature
coefficient of D.C. resistance of the conductors. This
coefficient and the resistance at one known temperature are
determined by test, associating the averages of a large
number of resistance and temperature readings, after all
possible precautions have been taken to ensure the thermal
stability of the system. The actual temperature of the
cable at each impedance measurement is then foynd from
the D.C. resistance of the pair thus calibrated. This “‘actual”
temperature is never in practice exactly 0°C or 20°C; there
is always a small margin due to the practical limitations of
holding a large mass to a temperature not far different from
the ambient conditions. Allowance is made for this margin
before correlating the results, by correcting the attenuation
values by calculation to correspond to precisely 0°C or 20°C,
as appropriate.

Discussion and Comparison of Resulls.

The data on D.C. resistance and low-frequency capaci-
tance for the four makers’ cables which have been tested
are summarised in Table 2.

TABLE 2
Summarised Details of Cable Samples Tested

Manufacturer A B C D
Date of Manufacture 1945 1943 1945 1945

D.C. resistance,
average for 0°C 40 52 40 50 39 93 39-67
12 pairs (chms/mile) 20°C 43 97 43 96 43 37 43-07
Length of side circuit tested

{railes) .. .. 0-3980 0-3637 04106 | 0-4042
Pairs tested (side circust) .. 1,857 |68 10,126, 8, 10, 12 i 8,10,12,14
Temperature coefficient of

D.C. resistance (averags

for 12 pairs) .. .. 0-00426 0-00427 0 00430 0-00429
Effective resistance
at 1 kcfs, average Q°C 40-59 40 62 4015 39-88
for 4 pairs (ohms/mile) 20°C 44-02 44 00 43-55 43-29
Capacitance at 1 kefs, 0°C 0-0557 0 0647 00543 0-0574
average for 4 pairs B
(¢F/mile) 20°C 0 0563 0-0553 00549 0 0582
D.C. resistance of 0°C 20 26 20 24 19-98 19 83
phantom, average for
whole cable (ohms/muile) 20°C 21-98 21 97 2170 21-54

Impedance with positive angle 200 uuF to 0-15 uF

200 uuF to 0 06 uF

20 to 1,000 ohms

Impedance with negative angle

20 to 10,000 ohms
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Typical curves of the differential coefficient of
attenuation with respect to temperature versus frequency
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are shown in Figs. 2 and 3, respectively, for side and
phantom circuits. In Fig. 4, another differential coefficient
is plotted against frequency, viz., that of attenuation with
respect to D.C. resistance. This is more directly related to
field observations, where the only clue to the temperature
of the conductors is their resistance.

The separate effects due to temperature upon the
individual primary parameters of the same sample as used
in-Fig. 2 are illustrated in Figs. 5, 6 and 7, and the effect
upon impedance is shown in Fig. 8.

Examination of the individual points plotted to give the
various curves shows a maximum scatter of 0-0001
db./mile/°C, in the vicinity of quarter-wavelength effects,
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and very much better at other frequencies. This is evidence
of the efficacy of the precautions taken against random and
observational errors in the measurements.

The spread of the curves as between cables from different
manufacturers is not greater than +0-00015 db./mile/°C at
any frequency, and as this is so small, the original intention
to explore manufacturing differences was abandoned.

Examination of da[dT versus Frequency Curve.

An attempt has been made to determine the cause of the
curious dip in the d4/3T versus frequency characteristic
(Fig. 2) between 30 and 50 kc/s. The first step is the
splitting up, by partial differentiation (equation 13 of
reference 2), of the total 3a/dT characteristic into the parts
produced by the separate variations of the four primary
parameters. The result of this is shown in Fig. 9, which
indicates that it is the resistance variation whichis mainly
responsible for the dip. Next, the expression for the part
of 3a/dT due to the resistance variation is compared with
a known expression for the attenuation,? viz.:—

R G
= 2R, " 2G, :
where R, and G, are the real parts of the characteristic
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impedance and admittance respectively. From this it can
be shown that the part of 3a4/d7 due to resistance variation

with temperature is %—9 : —g—l;, {(nepers/mile/°C). The terms
in this expression are plotted separately in Fig. 10, where it

is seen that G, behaves in the expected manner being
asymptotic to \/ % at high frequencies.

The correctness of the shape of the dR/3T curve is less
obvious as it depends on the skin effect which, for the part
of the frequency range of greatest interest, is in the process
of establishing itself and consequently its effects cannot
be assessed by simple approximate calculations.
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However, a published curve exists? for the temperature

%_II_Q‘:I of an American cable
over the frequency band under consideration. This is
reproduced in Fig. 11, along with the curve for one of the
British cables. When a correction for the difference in
conductor gauge is applied to the American figures it is seen
that good agreement exists.

1
coefficient of resistance I:E .

Laboratory and Theoretical Comparisons.

The earliest known approach to the subject is a curve
sheet prepared by Siemen Bros. in 1938, This is believed
to have been obtained by calculating the effect of tem-
perature on R, measuring its effect on C and G, using a short
length and neglecting its effect on L. This curve has
substantially the same shape as a corresponding curve from
the present investigation, but is displaced appreciably from
it in amplitude at frequencies greater than 5 kc/s. This
cannot readily be accounted for with the data available.

The only other laboratory measurements on British
cable, of which the authors are aware, are unsuitable for
comparison as they were taken in a higher temperature
range than the practical one.

The work published? in Japan shows comparable trends
up to their frequency limit of 30 kc/s, Although they

recognised the non-linearity of the effects over the tem-
perature scale, they chose the temperature range 0°C-50°C;
they also recognised the differences between inner and
outer layers and the tendency for the curve to fall off above
30 ke/s.

The Bell Laboratories’ published data? of 1941 refers
mainly to a cable of No. 19 B &S gauge conductors
(approx. 20 1b.) having markedly different primary para-
meters from British carrier cable. The parameters show
general trends similar to those of British cable in respect of
the variation with frequency of their temperature co-
efficients and the correspondence of the resistance charac-
teristic has already been discussed. Their overall effect on
attenuation is somewhat different.

One curve of temperature coefficient of attenuation is,
however, given for No. 16 B & S gauge cable (approx. 40 1b.)
in Fig. 16 of reference (2). The agreement between this and
a similar curve from the present work is very good.

The French Administration’s cables also appear to differ
in characteristics from the British to an extent precluding
detailed comparison. The paper® of 1947 on this subject,
published while the G.P.O. work was still in progress, is
mainly of a theoretical nature.

Field Work Comparison.

Two corroborative field tests were begun on British
carrier cables /% situ. One of these (unfortunately the more
elaborate) was spoiled after many months of detailed work,
by the discovery that bomb damage had led to an emergency
repair which invalidated the results; this was unknown
due to war-damaged records. The other field work con-
sisted of loop attenuation measurements on two cables
(LV-MR, 220 miles, LS-HU, 280 miles) carried out by the
Transmission and Main Lines Branch of the E.-in-C.’s office.
The weaknesses of this confirmation are that the re-
peaters and equalisers, with their variations, are included
and that broad assumptions have to be made as to the
actual average temperatures. The agreement on the shape
of the 2a/3T curve plotted against frequency is good, but
shows a general displacement, probably acceunted for by
the assumptions mentioned. The average temperature
seems to be some 4 or 5 degrees in"error, and this is hardly
surprising, as it was related to Meteorological records of
ground temperature via an assumed temperature coefficient
of resistance of a conductor. The LV-MR field measure-
ments, after having been corrected for this supposed tem-
perature error, are shown with the corresponding laboratory

measurements in Fig. 12. Similar curves result from the
LS-HU tests.
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CONCLUSION AND ACKNOWLEDGMENT

The results in the form of curves of the type shown in
Figs. 2 and 3 provide the data necessary for the design of
temperature equalisers, both for 24-circuit carrier systems
using the side circuits and for music circuits using the
phantoms. The accuracy of the results is believed to be at
least that aimed at, viz. sufficient to ensure an error not
greater than 0-5 db. in a 200-mile circuit.

Much work remains to be done on the measurement of the
temperature of cables ¢n situ to complete the study of this
aspect of cable utilisation. It may become increasingly
necessary to acquire reliable information as higher fre-
quencies are exploited. Using thermistors inserted by
trepanning into a cable which is then repaired by the
unidiameter process, a series of very sensitive thermometers
can be permanently installed at as many intervals along the
length of the cable as desired, up to the limit set by the
number of conductors. The effects of a variety of circum-
stances upon the temperature could be readily determined
as well as the still unknown effect of pulling-in stresses upon
the conductor temperature coefficient of resistance.

The authors wish to acknowledge and thank the many
of their colleagues who have helped in the work described
in this article by contributions either to the principles or the
hard work necessary to achieve the results; particular
mention must be made of the contributions of J. G. Anderson
and M. B. Williams.

APPENDIX

The measurement errors investigated during the course of
this work are glven in Table 1.
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Fi1c. 1.—CORRECTIONS FOR RESIDUALS IN STANDARDS AND IN
BRIDGE.

TABLE 1

Nature of Source of Error | Extent of Error Steps to Eliminate Effect

(a) REACTANCE
ERRORS:—

Use of method of 1nitial balance and
difference. Allow for capacitance of

1. Stray capacitances .. | Considerable

test leads.
2. Power  factor of
capacitors Negligible None
8. Inductance of capam-

Moderate Allowed for by correction in calculae

tors and wiring
tion {Fig. 1{a} and (p)].

-

Reactance m resistors
and wiring ..

Due to bridge trans-
former residual un-
balances ..

Considerable Ditto [Fig. 1(c}].

o

Poling shows ratio
inequality neglig-
ible but resis.
unbal. of 0 1 ohm

Jomt correction of the reactance
component 1s apphed to account for
both these errors at the calculation
stage. The correction differs according
to sign of reactance [Fig. 1{d})].

6. Effect of inductance
in test leads .

® RESISg_“ANCE

Noticeable

1. Reactance of resistors
and wiring .. .. |Negligible except
near A/4 freq.

Correction in calculation when error

is appreciable [Fig. 1(¢)3.

2. Change of resistance
due to h.f. skin and
proximity effects Small in freq. range| Tabulated for correction in calculation.,

used {<0°1 Q)

3. Due to bridge trans-
former residual un-
balances .

4. Effect of inductance
in test leads . .

Joint correction of the resistance
component is applied to account for
both these errors at the calculation
stage. The correction differs accord-
mg tosign of the reactance [Fig. 1(d)]-

See above (a) 5

Noticeable

A systematic method of applying the necessary corrections
has been evolved, including an algebraic convention of signs to
permit addition of the several corrections. Networks simulating
the extremes of impedance values encountered were made up
to verify the correction procedures.

References.

1 “The Conversion of Carrier Routes from 12-Circuit to 24-Circuit
Working,” F. W. G. Dye, P.O.E.E.J., Vol. 42, p. 26, Apnil 1949.

2 “The Transmission Characteristics of Toll Telephone Cables at
Carrier Frequencies,” C. M. Hebbert. Bell Sys. Tech. Jour., Vol. 20,
pp. 293-330, July 1941.

3 “Propagation Characteristics of a Uniform Line,” I. F. Macdiar-
mid and H. J. Orchard. Wireless Engineer, Vol. 23, No. 6, June 1946.

¢ “Effect of Temperature on the Non-loaded Carrier Cable,” K.
Simizu and I. Miyamoto. Nippon Elec. Comm. Engg., No. 16,

.DD. 596-599, May 1939.

5 “Influence des Variations de Température sur 1’Affaiblissement
des Circuits de Télécommunication en Cables Enterrés,” P, M. Prache,
Cables et Transmission, Vol. 1, No. 3, October 1947,

Book Review

““Transmission Lines and A.C. Networks.” T. F. Wall, D.Sc.,
D.Eng., M.ILE.E. Geo. Newnes, Ltd. 328 pp. 266 ill. 30s.

This book deals with the transmission of power at mains
frequency. The chapters cover a short survey of electric power
transmission, the design and construction of overhead lines
for medium, high and extra high pressure, the transformer as a
link between the generator and the transmission line,
characteristics of heavy current cables, short-circuits, protective
systems, surges lines, on the economics of transmission lines,
calculations of current, current distribution and pressure drop
in A.C. networks, current and pressure relationships in long
distance power transmission lines.

As one would expect from Dr. Wall the treatment is almost
entirely mathematical. The symmetrical component analysis
method is used extensively and is fully explained. The mathe-
matics of Petersen coils and surges are fully covered.
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The book can be recommended to students taking a degree
course in power transmission. Only minor details can be
adversely criticised. There are a few mistakes. The table on
page 9 should be headed cents per kilowatt hour and not cents
per kilometre. The incorrect signs in Figure 3(a) in Chapter
III are unfortunate for the student who is being introduced
to vector algebra. The use of such suffixes as V,—, V4 and V,
in equations does not assist rapid reading as the symbols are
too much alike. Figures 7 and 25 in Chapter IV do not agree
with Figure 4.

There is a certain amount of repetition; loss factor and the
oil-filled cable are each dealt with twice. Some of the diagrams
seem to have little value, Figure 5 on page 238 is an example.
If the space that could be saved without detracting from the
value of the book were devoted to taking the student more
slowly through vector algebra and symmetrical component
analysis, the first-year student would benefit considerably.
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The Provision of Communications for the

Coronation of Her Majesty
Queen Elizabeth Il and

U.D.C. 621.39

S. M. E. ROUSELL, Ac.G.l, AM.LEE.
M.BEAUMONT, B.sc.(Eng.), M.LE.E.
B.

H. MOORE+}

This article gives an account of the extensive network of communications set up by the Post Office to cover the organisation, control,
broadcasting and press reporting of the Coronation of Her Majesty Queen Elizabeth II on 2nd June, 1953,

INTRODUCTION

ARLY in 1952, when it became apparent that the
FCoronation of the Queen would take place in 1953,
_d4it was quickly realised that the efficient organisation
and control of a function of such a nature and magnitude,
involving a processional route extending over several miles,
would require a comprehensive system of telephone com-
munications. In addition, it was evident that an extensive
line network would be needed for reporting and recording
the occasion by the Press of many nations, by many broad-
casting companies and other organisations.

At a preliminary meeting of all the parties known to
require communications for the event, arranged by the
Telephone Manager, Centre Area, the Area almost ex-
clusively concerned, a general picture emerged. For ex-
ample, the Army required separate networks for controlling
the processional routes, with terminations on vehicles at the
kerbside; a synchronised gun-salute system would be re-
quired and also installations to cater for 20,000 troops in
Kensington Gardens, Olympia, Earls Court, etc. The police
required a network centred on Scotland Yard and terminat-
ing on the barriers in the streets; also, grouped private-wire
circuits for controlling car-parks and camp facilities at
Kensington Gardens. The B.B.C. requirements were
obviously going to be extremely heavy, as a large number of
television cameras and microphones would be in use in the
Abbey and on the route; augmentation of their normal
network would also be necessary.

The Ministry of Works indicated that they would
require:—

{a) Circuits to all stands, terminating on a Private Branch
Exchange to be known as Coronation exchange.
Circuits from this exchange would also be required to
certain government offices.

(6) Circuits for the control of the extensive public
address system circuits radiating from a centre to
all stands.

(¢} A telephone installation in Westminster Abbey for
first-aid stations, fire patrols, Gold-Staff control
(ashers) and normal intercommunication.

AUGMENTATION OF LINE PLANT

A rapid examination of the spare-pair position, parti-
cularly on junction cables, in the area where the processional
route would probably lie, showed that considerable addi-
tions to the line plant serving certain parts of this area
would be necessary. Normal development procedure could
not be employed as no suitable forecasts were available, but
by allowing very large margins (100 per cent. and more in
some cases) in excess of the requirements which were known
or anticipated, and having regard to what would probably
be the main focal points of the networks, the plans for the
augmentation of the line plant were completed by the early
autumn of 1952. The work was put in hand immediately.

The results have shown that what was virtually intuitive
planning served very well. All essential and most other
requirements from all parties were met, although very few
spares were left by Coronation Day. A factor kept in mind

1 The authors are, respectively, Regional Engineer, Area Engineer
and Executive Engineer, London Telecommunications Region.

during planning was that the bulk of the new cables and
duct should be usable afterwards to meet normal growth of
circuits in the West End of London; particularly, new
junction circuits and private wires using junction cable
pairs, e.g. the Museum-Mayfair-Victoria cable will now be
used as a normal junction cable. Another aim was to
design the sizes of cable so that most of the cable required
could be obtained from recoveries in other parts of the
London Region. Because of the need to obtain the least
possible fault liability, all recovered cable was cleaned,
carefully examined, reconditioned as necessary, and com-
prehensively tested at the Regional Cable-Splicing Depot
before being laid. In many cases splices {(unidiameter joints)
had to be made to obtain suitable jointing lengths.

DETAILS OF MAIN CABLE NETWORK

Fig. 1 shows details of the main cable network provided.
The principal new cables were an 80U-pair cable from
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F1G. 9.—BroaDcAST CONTROL POINTS.

control point by separate cables for low-level and high-level
transmission circuits.

The requirements for a single commentator to the
control point consisted of one microphone circuit, one spare
microphone circuit and six circuits for cue and control.
This meant the provision of three separate cables, and where
a number of commentators’ positions were concentrated,
the total number of the three types of circuits were arranged
in three multicore cables to a point central to the com-
mentators’ boxes and two 1-pair and one 7-pair cables
extended from the termination point to each commentator’s
box.

There were ceremonial microphone positions provided
in Westminster Abbey (Fig. 10), 20 being in and around
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A. Throne. E. Organ Loft.
B. Edward the Confessor’s Chair. F. Faldstools.
C. Prayer Stool. G. Commentator, West Door Annexe.
D. Altar. H. Commentator, Triforium.
° Effects and Ceremonial Microphones (1-11 and 30 suspended from Triforium level).

Fi1c. 10.—MIicROPHONE POINTS IN THE ABBEY.

the ‘‘theatre.” The suspended microphones were at a
height that would not interfere with any camera for news-
reel or television.

In addition to the Home broadcast circuits, the B.B.C.
required facilities for overseas transmission, and circuits
were needed to Continental Trunks and the Radio Trans-
mitter Terminal. The majority of these were Programme
circuits requiring a frequency band from 50 c/s to 8,500 ¢/s
and special care had to be given to their routing. Although
these circuits were wholly within the L.T.R. some difficulty
was experienced in obtaining circuits in suitable unloaded
cables or cables of suitable composition or to points where
amplifiers were available. The Lines Branch, Engineering
Department, gave valuable assistance in the loan of cable
pairs in M.U. cables and, in all, about 75 miscellaneous and
overseas circuits were provided.

In view of the considerable number of broadcast circuits
involved it was decided to allocate a special code with full
numbering sequence. The code “CRA” was chosen and
the B.B.C. circuits were allotted the first thousand in the
numbering.

This scheme of coding and numbering provided quick
identification of circuits associated with the Coronation
and enabled provision and faulting to be given priority.

76

Television Broadcasting.

There were six mobile control rooms in use for the
Coronation, representing eighteen cameras, operating at
five different Outside Broadcast sites. It was not possible
for one Producer to observe the pictures from all cameras as
is normally arranged in television broadcasting, so it was
anticipated that the B.B.C. would require the main outputs
from the individual control rooms to be concentrated at
Broadcasting House.

It was decided to use exclusively for the vision trans-
mission from Westminster Abbey the special television
balanced-pair cable, which was originally provided in 1937
for televising the procession of the Coronation of H.M.
King George VI and now forms a main link to Broadcasting
House from many points for outside broadcasts. The four
other main circuits into Broadcasting House had therefore
to be planned without using this cable.

There exist, however, a number of coaxial cables used for
television outside broadcasts and the four remaining circuits
were routed in telephone cables using methods described
elsewhere* so that these coaxial cables could form main
links.

Fig. 11 shows the arrangement, and it will be seen that in
all cases the vision links had to take circuitous routes to
Broadcasting House.
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F1G. 11.—TELEvVISION CIRCUITS.

<« VIDEO REPEATERS ON MAIN CIRCUITS
<3 STANDBY REPEATERS

The circuits for the new Colonial Office and the Hyde
Park sites were obtained by opening junction cables and
extending a few spare pairs to the control point. This
method was employed as the most economical and, by
intercepting five spare junction pairs, the routing for the
vision circuits and nine other circuits was obtained. This
was later to provide a double advantage.

Fig. 11 shows that seven video repeaters, the total held
by the L.T.R., were in simultaneous use for the broadcast,
and, in view of the importance of the occasion, application
was made for standby repeaters to be held. The Engineer-
ing Department arranged for three repeaters to be loaned
for a period to cover the rehearsals and the broadcast.

With the operative repeaters in use at five different
Exchanges, and assuming that movement of vehicles
would be difficult after 6 a.m. on the morning of the
broadcast, it was problematieal where best to site the stand-
by repeaters. A solution was found after discussion with

* P.O.E.E.J., Vol. 40, p. 33, and Vol. 42, p. 76.
P







Miscellaneous.

There was considerable demand for special circuits
arising from the Coronation but not directly concerned
with the control or reporting of the proceedings. In the
first place numbers of direct exchange lines and private
wires were required to serve the large camps in Kensington
Gardens for the Army, R.A.F. and Police. There is very
little permanent line plant in the interior of the Gardens
and, although there was one cable which was laid in
connection with the Victory processions, temporary cables
had to he laid to several points. The extensions were wired
by Royal Signals. In addition to lines for the administra-
tion of the camp, a number of call-offices were erected
—weatherproofed cabinets—to provide amenities for the
troops while in the camps. Facilities for overseas calls
were made available for Colonial troops. Exhibition
buildings at Olympia, Earls Court, etc., and a further
camp at Wormwood Scrubbs were also used to house troops.

Another special demand was for public telephone service
to a number of liners used as floating hotels and moored in
the Thames or in certain of the docks during the Coronation
period. Circuits were also required for administrative
purposes for a number of warships moored in the-Thames.
Sub-aqueous cables were provided to a number of mooring
buoys, terminated on a waterproof resilient moulded
rubber socket with a plug for sealing the unit when not in
use. Some of these connections may be left in position to
meet a growing demand for telephones for ships moored
at these buoys in normal course.

MAINTENANCE ARRANGEMENTS

It was obviously necessary for staff to be available on
Coronation Day to cater for possible contingencies: it
was equally certain that mobility would be negligible
after about 7 a.m. It was arranged, therefore, for officers
who had local knowledge of the installations, and who had
in fact installed the system, to be stationed at strategic
points from early morning until after the procession had
returned to Buckingham Palace. A central control of
these units was instituted with an Area Engineer in charge
in the Centre Area T.M.H.Q. which also catered for skeleton
arrangements for normal maintenance during the day.
All staff required to work within the totally-enclosed part
of the processional route were required to be on duty
before 6 a.m. in the morning and it was necessary, therefore,
to make arrangements for sleeping in surrounding buildings
on the previous night. Mayfair and Whitehall exchanges,

®
together with premises such as Sanctuary Buildings which
were put at our disposal by the Ministry of Works, were
used. The telephonists’ refreshment clubs provided very
welcome breakfasts and packed lunches as required by the
men.

CONCLUSION

The provision of communications for all concerned with
the organisation, control and reporting of the Corcnation
Ceremony and Procession, was a very heavy commitment
for the Post Office involving a total of nearly 3,000 circuits
provided for the various organisations. No fundamentally
new designs of apparatus or plant were used, but much
ingenuity was displayed in adapting standard apparatus
to the peculiar needs of the occasion. Although most of the
circuits were only required for a very limited period, methods
had to be used throughout to ensure the lowest possible
liability to faults since the continuity of communications
during the event was of paramount importance.

Experiences on Coronation Day showed the physical
telephone circuits to be more dependable than the short-
wave two-way radio network under the conditions prevail-
ing, and the former were much preferred by the London
District Signals staff for the control of the procession.

During rehearsals failures were noted on two out of
twelve of the transmitter inserts due to high resistances
developing and spare inserts were carried on 2nd June.

The few faults which developed during the day on the
Post Office circuits were entirely due to the cold rain which
fell at intervals. For example, an instrument cord on the
Hyde Park gun-salute telephone was affected and the
instrument had to be changed. For future similar events

. weatherproof cordage on all telephone instruments would

be an advantage.

As is well known now, the circuits for the B.B.C., despite
their complexity and the switching involved, were entirely
free from faults during the periods they were in use. It is
safe to say that the satisfaction of all the participants, and
of millions of observers, listeners and viewers was dependent
on the efficient work of the Post Office Engineering Depart-
ment on this important occasion.

The authors wish to acknowledge the help and informa-
tion given to them when preparing this article by many of
their colleagues and in this connection to mention in
particular Mr. L. G. Wootten, Area Engineer (External)
and Mr. A. G. Orchin, Sales Superintendent, Centre Area,
LTR.

Book Review

“Generation, Transmission and Utilisation of Electrical
Power.” 3rd Edn. A. T. Starr, M.A., Ph.D.,, M. I.LE.E.
Sir Isaac Pitman & Sons, Ltd. 517 pp. 432ill. 20s.

The author states in his preface that his object was to
present the student who is studying for the Engineering
Degree, Faraday House Diploma, National Diploma, or
National Certificate, with a single book containing a descrip-
tion of the syllabus known as electric power. He adds that the
syllabus is so wide that a choice must be made as regards not
only the matter to be included but the depth of treatment.
As a description of the book, this is difficult to improve.

Generation is dealt with in one chapter; there are six on
transmission, and one each on voltage regulation, switchgear
and protection, short-circuits and transients, illumination,
traction, industrial utilisation and economics. The mathematics
of alternating current theory are reserved to one of seven
appendices, the others covering transformers, Thévénin’s
theorem, static converting plant, heating, welding and electro-
chemical processes. There are numerous questions at the end
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of each chapter; most of these are from London University
examination papers. The answers are also given.

The book is obviously not intended for the first-year student
as the depth of treatment varies considerably. On generation,
for example, the reader is assumed to be familiar with entropy
and the Mollier diagram. No two engineers would, of course,
agree on the subjects which should be included or omitted
and the depth of treatment of any subject. The author
obviously feels that transmission should receive the greatest
attention. In view of the popularity of fluorescent lamps,
something more than half a page might have been devoted to
them. Instant-start lamps receive no mention at all. The
chapter on traction is largely concerned with electric railways,
but trolley buses and trams receive some mention. Battery
vehicles are dismissed in three short sentences. The omissions
only serve, however, to show the difficulty that faced the
author in choosing his material.

The book is a mine of information on a wide range of subjects
and well balanced between theory and practice. It should
prove very useful to those who, having studied at degree-
level, require to have at hand for revision purposes a survey
covering the field of electric power. A . E. P












Cam Springset.

The cam springset which can be seen in Fig. 8 consists of
four springs, forming one make and one break action.
Springs 1 and 2, which are broken when the wipers are
standing on the “home” contacts, control the latch magnet.
(Spring 1 is nearest to the wiper spindle.) The other
contact action can be used in external circuits.

Fig. 9 shows the stages of operation of the springset.
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FiGc. 9.—STAGES 1N OPERATION OF CAM SPRINGSET.

As the wipers approach the “home” contact, the cam on
the gear wheel engages the lug on spring 1, thus tensioning
all the springs without altering the relative positions of the
contacts (Fig. 9(b)). As soon as the wipers leave the contact
preceding the “home” contact the cam moves away from
the lug on spring 1 and supports the lug on spring 2, allow-

Book Review

“Radio,” Vol. 1. J. D. Tucker and D. F. Wilkinson. The
City and Guilds Series, published by the English Univer-
sities Press, Ltd. 177 pp. 152 ill. 7s. 6d.

This book is the first of three volumes that are intended to
cover the requirements of the Radio syllabus of the examina-
tions of the City and Guilds of London Institute; Vol. 1 covers
the syllabus of the Grade I Radio Examination and also part
of that for the Radio Amateurs Examination.

The scope of Vol. 1 is indicated by the chapter headings,
which are as follows: Electricity and Magnetism, Radio
Communication (principles), Aerials and Tuning, Components
and Valves, Audio Frequency Amplifiers, Radio Frequency
Amplifiers, Power Supplies, Oscillators, Modulation and
Detection, Receivers and Measurements in Radio Work.

In view of the relatively wide field covered, and the purpose
of the book, the treatment is necessarily brief and at an
elementary level. The authors have, it is considered, made an
attempt to meet the needs of students who are new to the
subject of radio. They have not neglected the practical aspects
of the subject and they have endeavoured to present their
material in a clear and interesting manner.

Unfortunately, Vol. 1 contains a number of inaccuracies that
would certainly lose marks if reproduced by students in their
answers to examination questions. For example, on p. 43 the
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ing springs 1 and 4 to restore, thus breaking the latch
magnet circuit and completing the external circuit (Fig.
9(c)).

The “two-stage’” operation of the springset results in a
clean action, the actual timing being substantially in-
dependent of contact openings and spring tensions.

The contacts on all the springs are of platinum: a spark
quench consisting of a 0-5 pF capacitor in series with a
200-ohm resistor is fitted across springs 1 and 2.

ADJUSTMENTS

It is not proposed to discuss adjustments of the uni-
selector in detail; the following points may, however, be of
interest.

Most of the adjustments can be carried out with the
mechanism fitted in an outrigger, as shown in Fig. 5. The
outrigger is made in three sections, the centre section being
of insulating material. The mechanism is not, therefore,
connected to earth when in the outrigger and the wipers
may be moved away from the “home” position without
completing the “homing” circuit.

To facilitate the adjustment of the cam springset four
small holes are drilled near the periphery of the main gear
wheel: these identify the “home” positions when the
mechanism is out of the bank and serve to locate the
adjusting tool.

Adjustment of the position of the motor magnets, and
the pillars which support the yoke and the interrupter
assembly is carried out by means of a cylihdrical gauge
which mounts on the spindle in place of the rotor.

To enable the uniselector to be run without completing
the external controlling circuit a hand-operated test spring
is provided which earths the latch magnet.
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equivalent circuit of a vertical wire is shown as a parallel-tuned
circuit; in fact such an aerial behaves as a series-tuned circuit,
since at low frequencies it approximates to a capacitor and
not to an inductor. The diagram, Fig. III 7, on p. 39, gives an
incorrect impressions of the effect of Q on the selectivity of a
tuned circuit. The response of the low-Q) circuit off frequency
is shown as being greater than that of the high-Q circuit,
whereas the reverse is the case; furthermore, such response
curves should approach the frequency axis asymptotically and
not abruptly as in the figure. Fig IX 13, on p. 143, which
purports to show anode-bend detection, is misleading; such a
detector uses the nearly square-law portion of anode-current/
grid-voltage valve characteristic, whereas the diagram shows
an abrupt change of anode current with grid voltage at the
operating point. Fig. IX 12, on the same page, shows a bias
battery in series with the tuned circuit, which would have a
disastrous effect on the Q of the circuit. The oscillator circuits
given in Figs. VIII 6 to 9 unaccountably include battery bias
as well as self-bias RC grid circuits. A more serious error occurs
on p. 153 where it is said that the combination of two waves of
90 and 100 kc/s is “exactly like that which we should produce
if we modulated a carrier with a 10 kc/s note’’; this is not so,
the linear addition of two waves does not amount to modulation.

Before this book can be recommended for general use by
students it is highly desirable that the inaccuracies mentioned
above, and others that are present, be corrected.

I.P.O.E.E. Library No. 2069. W.J].B.



The Filtered Engineering Fault
Complaint and Repair Service
U.D.C. 621.395.365

B. H. BERRESFORD
and J. MARTIN{

This article describes a modified ENG scheme in which subscribers’ calls are filtered through a monitorial suite to distinguish between
engineering complaints and service difficulties; the monitor then connects the subscribers as required. Initially, the scheme applies only
to subscribers on non-director exchanges situated in areas where the relevant maintenance control includes three or more test positions.

Introduction.

ROM time to time, telephone subscribers require to
Fmake complaints or to seek advice about various

aspects of the service. The simplest arrangement for
the subscriber, would be to refer all such complaints or
enquiries to a central point, at which attention could be
given. It is not practicable, however, to staff such an
enquiry bureau with experts on every aspect of the service,
but several alternative arrangements, of which the following
have been used by the Post Office, are possible. The sub-
scriber can be given separate dialling codes or telephone
numbers for each of the services he may wish to consult;
he can be advised to route all enquiries to a central point
at which records of them can be made for subsequent
attention, or from which he can be extended to the appro-
priate expert; or a combination of these schemes can be
used.

Fault Reporis.

So far as fault reporting is concerned it has been the
practice hitherto, in most non-director automatic areas, for
subscribers to dial “91” and for the assistance monitor to
record their troubles on dockets for subsequent attention
by the maintenance control staff. This is the simplest
procedure for subscribers because, in these areas they also
dial “91”” when wishing to make complaints and enquiries
about other aspects of the service. However, it has distinct
disadvantages from engineering considerations. Delay must
inevitably occur between the receipt of the subscriber’s
complaint and the first engineering test of the circuit
alleged to be faulty. The monitor, having very limited
engineering knowledge, is not likely to obtain from the
subscriber, who, in general, will also have little technical
knowledge of the working of telephone systems, an accurate
account of the trouble experienced and will not, in any
event, be able to convey, in a few brief words on a docket,
all of the information obtained.

An attempt was made to overcome these objections by
the introduction of the Engineering Fault Complaint and
Repair Service in London in 1931 and its subsequent exten-
sion to Birmingham, Manchester, Glasgow, Edinburgh,
Newcastle and Leeds. With this procedure, subscribers
wishing toreport faults on their installations arerequested to
dial “ENG” in director areas, or “97" in non-director areas,
and are routed direct to the complaints positions of the
maintenance control. On the other hand, subscribers
wishing to report service difficulties or make complaints or
enquiries about other aspects of the service are required to
dial “0” in director areas, or “91” in non-director areas.
The engineering officer, being able to refer to the previous
fault history of the circuit and, if necessary, to test it when
the report is made, can form a much better idea of the
nature of the fault and its probable cause than is possible
by reference only to the details of a fault report on a fault
docket. Apart from the advantages which this arrangement
gives the engineering staff, the subscriber is impressed by
his particular trouble receiving individual, expert attention.

T The authors are, respectively, Executive Engineer and Assistant
Engineer, in the Telephone Development and Maintenance Branch
of the E.-in-C.’s Office.

Further, the transit time of a docket is eliminated and
subsequent reference to the subscriber for more detailed
information, often necessary under the docket system, is
obviated.

As so often happens, experience has proved in practice
that, although the scheme has desirable features it also has
certain marked disadvantages. The chief of these is the
inability of the subscriber to distinguish between service
difficulties, which should be.dealt with by the operating
staff, and troubles which are proper to the engineering staff,
with the result that both engineering and operating staff
deal with many wrongly routed complaints. There is also
the difficulty of providing adequate engineering staff to
cope with the short-duration peaks of complaint traffic
without an undue wastage of staff and test desk equipment
during the slacker periods. These factors are largely
responsible for the poor speed of answer sometimes obtained
on the complaint lines.

Consideration of the advantages and disadvantages of the
docket and ENG systems of fault reporting led to the
development of a new procedure having the main advan-
tages of both whilst avoiding their principal disadvantages.
Initially, the new procedure will be applied only in non-
director areas.

The New Procedure.

In the new procedure all complaints are referred in the
first instance to the monitorial suite, i.e. by dialling “91.”
After quickly deciding the nature of the complaint the
monitor extends, over special complaint lines to the
maintenance control, those complaints which are proper
to be dealt with by the engineering staff. This enables the
engineers to obtain first-hand information of the trouble
and gives all of the other advantages associated with the
full ENG scheme. The new procedure has the advantage
over the full ENG procedure, that the operator can regulate
the flow of complaints to the engineering staff to suit the
number of engineers who are available to deal with them.
This is done by limiting the number of complaint lines avail-
able for use to the number of complaint officers available to
answer them. Complaints received by the monitor when all
complaint lines are engaged are recorded on dockets for
subsequent attention by the maintenance control staff.
The procedure has come to be known as the “Filtered
Engineering Fault Complaint and Repair Service” or, in
brief, “Filtered ENG.”

An obvious criticism of the new system is that subscribers
may object to repeating their complaints to an engineering
officer, after having once made them to the monitor. This
criticism has not been substantiated in practice; in fact, all
comments received from the public in those areas in which
the system has been on trial, have been favourable.

A further criticism might be that the time a subscriber
has to wait before being able to make his complaint to an
engineer is appreciably longer with the Filtered ENG than
with the full ENG procedure. Analysis of the speed of
answer at ENG centres and the time which elapses between
the appearance of a calling signal on the monitorial suite
and the ultimate answer by an engineer, at Filtered ENG
centres, has produced the following results:—
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TABLE 1
Most frequently occurring waiting timmes for subscribers

FULL ENG FILTERED ENG
To answer To answer While monitor To answer Overall time
by engineer by momnitor dealing by engineer to answer
5 sec 2 sec 10 sec 2 sec 16 sec

(In this type of analysis it does not follow that the overall
time to answer will be the sum of the individual most frequently
occurring times. In fact, the overall time to answer which
occurred most frequently with the Filtered ENG procedure
proved to be 16 seconds.)

From Table 1 it can be inferred that the “average”
subscriber gets an answer within 5 sec. with the full ENG
procedure, but with the Filtered ENG procedure, after
being answered by the monitor in 2 sec., the “average”
subscriber has to wait a further period of 14 sec. before
being answered by the engineer. Although the “average”
subscriber reaches the engineer more quickly with the full
ENG procedure, Table 2 shows that there are fewer

TABLE 2
Percentage of subscribers answered within time stated
Time from
start of Full ENG Filtered ENG
call —
By engineer By momitor | By engineer

10 sec 34°, 30°%, 5%,

30 sec 76% 95% 70%,

60 sec 90°, 999, 959,
120 sec 979 1009, ‘ 10057

“unfortunate’ subscribers with the Filtered ENG procedure.
It is probable, too, that most subscribers, having received
a prompt answer from the monitor, do not mind waiting
14 sec. or so for the engineer, especially as the monitor will
be talking to them for most of this time.

Facilities.

A new relay set for use on the complaint lines has been
developed. Its facilities include a key for busying the circuit
at the test desk when the officer concerned with that
circuit is not available for receiving complaints, e.g. when
co-operating with jointers on a cable breakdown or carrying
out other special tests. In addition, during periods of
abnormal complaint traffic, such as occur after storms or
following a large cable-breakdown, all complaint lines may
be busied and arrangements made with the supervisor for
subsequent complaints to be docketed, thereby enabling the
maintenance control officers to give their full attention to a
speedy restoration of the service. It would, of course, be
undesirable to busy all complaint lines without first advising
the supervisor, but such advice should not be necessary
when only a small proportion of the lines are busied.

A recall facility is provided for use when it is necessary
to bring the operator back into circuit.

To give the officer in charge of the maintenance control
a measure of control over the complaint lines a beacon pilot
lamp is provided, which glows when all complaint lines are
engaged or busied out. When this occurs he is able to open
another position, staffed by himself if necessary, if one has
been closed or a spare one exists. It may also serve as an
advance indication of an abnormal flow of complaint
traffic, investigation of which may prove the existence of a
cable breakdown and the need, temporarily, to close down
the Filtered ENG service.

A pilot cut-out key is provided for use when all com-
plaint lines have been busied out.

One complaint line with busying key, recall key and
calling lamp is provided to each test position used wholly
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or partly for subscribers’ line testing, but not to positi
used exclusively for Advice Note work or as trunk ¢
junction test positions. Additional appearances of e
line with calling lamps and recall keys but without busy
keys, are provided as required. In small controls with 1
more than four testing positions it is found convenieni
provide appearances of all lines on all positions, but w
only one busying key for each line. In larger controls

provision of additional appearances depends on the way
which the maintenance control area is divided between

maintenance control officers. These arrangements sho
enable an immediate answer to be given by the maintena
control staff on the complaint lines.

Organisation of the Maintenance Control Area.

The most satisfactory way of arranging the work of -
maintenance control area is to split it up into well-defir
sections which can be readily identified by the nature of-
numbering scheme or by the exchange names. Each ma
tenance control officer is made responsible for dealing,
far as’ possible, with the subscribers’ complaints from ¢
or more sections and for arranging for the orderly cleara
of the faults found. This is preferable to having separ
complaint and fault distribution officers, because one nr
is thereby made responsible for receiving a complai
diagnosing the trouble and organising its clearance.

In the larger centres it is not practicable for one man
deal with the complaints received from all of the subscrib
in the main exchange area, but two or three officers work
as a team can share the responsibility.

The complaint lines are labelled, on the manual board,
some distinctive way to indicate, to the operators, -
sections of the area with which each maintenance cont
officer, or group of officers, is concerned, so that, as far
possible, complaints may be extended to the appropri
test position.

Extent of Application of the Procedure.

The present intention is to limit the new procedure
maintenance control areas in which the controls have th
or more test positions. In general, such an area has not 1
than 6,000 exchange connections (say, 10,000 statio
which can be tested from the maintenance control. Analy
of fault complaints at smaller centres indicates tl
although the total number of complaints received dur:
the day is smhall, being roughly in proportion to the size
the area, two or more complaints are frequently received
the same time. As the maintenarnce control officers my
attend to the normal business of the control and in p
ticular must deal with the external faultsmen, they wos
often be unable to cope easily with the complaint traf
In short, the organisation of a maintenance control havi
less than three testing positions is insufficiently flexible
enable the Filtered ENG procedure to be worked efficient
Moreover, a much lower percentage of subscribers’ li1
can be tested from such a control, owing to the larger p
portion of small manual exchanges and U.A.X.s in th
areas, than is possible at the larger controls, and it wot
appear that little advantage would be gained there
introducing the procedure.

The Scheme on a National Scale.

Of all subscribers at present connected to automa
exchanges 52 per cent. are served by the full ENG p:
cedure, 26 per cent. will use the Filtered ENG scheme as
present planned and 22 per cent. will continue to have th
fault reports recorded by the monitor as in the past. Her
78 per cent. of all subscribers on automatic exchanges v
have access to the maintenance control when reporti



faults, - Whilst it will not be possible for the maintenance
control officers to test the lines of all of the additional
22 per cent., it might be an advantage, in spite of what has
been said in the previous paragraph, for the engineers to
have first-hand information of subscribers’ troubles and it
may be desirable later to consider the inclusion of such
exchanges in the procedure. In addition, the extension of
Filtered ENG to director areas, although not at present
planned, may be worthy of consideration later, but further
experience of the operation of the procedure will be
required before a final decision on both of these points is
taken.

Finally, about 28 per cent. of all subscribers’ stations are
connected to manual exchanges. Of these a large proportion
will come within the scope of the new procedure when the
exchanges are converted to automatic working.

The Procedure in Operation.

It is intended, initially, that fault reports from sub-
scribers connected to manual exchanges or automatic
exchanges to which centralised testing facilities from the
maintenance control cannot be provided, should continue
to be recorded on dockets by the monitorial staff. In
addition, dockets will be prepared for reports of exchange
faults observed by the operating staff; reports in respect of
accommodation plant; reports of faults thought by the
operating staff to exist after attempting to connect a
subscriber who has complained of difficulty in obtaining a
particular number, e.g. wrong number, no ring tone and
permanent engaged-tone reports; fault reports in respect of
call offices (but not those made from call offices in respect
of private installations) and those received outside normal
hours of engineering duty or when all complaint lines are
engaged.

It has been estimated, in an analysis of complaints made
during the trial of the procedure, that about 25 per cent. of
all fault reports from the exchange areas in which the
procedure is operated, i.e. excluding manual exchanges and
automatic exchanges without centralised testing facilities,
will be recorded on dockets. The proportion of dockets
prepared for the various reasons were as indicated in
Table 3.

TABLE 3
Reported
Faults Reports m outside I\?vi%(:l‘:‘:ﬂd
reported b resp ect of Miscellan- | normalhours| o5
P y P eous ltems | of engineer- D
operators call offices ing attend- Lines were
ance engaged
Percentage of
reports
docketed 34 22 31 9 4
Percentage of
total reports 85 55 775 225 1

From this it will be seen that only 1 per cent. of all
fault reports were docketed because all complaint lines
were engaged. As only 2:25 per cent. of the total reports
were received outside the normal hours of engineering
attendance it is not worth providing an all-night Filtered
ENG service, particularly as, except for attention to
subscribers on the emergency list, the faultsmen do not
work at night.

It would perhaps be possible to reduce the number of
faults reported by the operators by arranging for all service
difficulty complaints to be referred immediately to the
engineering staff, but it is considered preferable for the
operators to complete the subscribers’ calls even though, by
so doing, the chance of tracking down an exchange common
equipment fault is missed. Also it would be unreasonable
to delay the completion of calls by connecting to the
test desk call-office users who have dialled “0” because of
difficulty or to report call office defects.

If the procedure is to meet with the approval of sub-
scribers it is essential that the speed of answer on the
complaint lines should never be more than a few seconds.
This is possible if proper use is made of the busying keys
and the maintenance control staff are adequately supervised,
led and encouraged.

Conclusions.

The introduction of this procedure, which enables direct
contact to be made between the engineering staff and the
subscribers and which thus stresses the responsibility of the
maintenance control for ensuring the speedy and effective
clearance of faults, provides a more efficient service to the
subscriber and should make control work more satisfying.

Book Review

“Britain’s Post Office.” Howard Robinson (foreword by the
Postmaster General). Oxford University Press. 300
pages. 29ill. 21s.

When it is realised that the practice of letter carrying dates
back to the reign of Henry VIII, as revealed in the famous
letters of the Paston family, the relatively small part the
telephone and telegraph services play in the history of the
Post Office is perhaps not surprising. This Post Office history
is therefore largely the story of the mails, with short references
to the other important services now carried by the Post Office.

It will be of interest to readers of this Journal to record
that the first mention of the Engineering Department does not
occur until about three-quarters of the way through the book.
Apparently in 1850 there were four engineers listed in the
Es.ta_blishment Book of the General Post Office; two for the
“lifting machine” and two engineers for “gas.” A footnote
reveals that the Engineering Department as such was set up
in 1870 when the telegraphs were taken over. The first
commercial wireless telegraph station of the Post Office was
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opened at Bolt Head in Devon in 1908, and it is rather amusing
to read that its opening ““added greatly to the importance of
the Engineering Department.” By 1880 the Engineering
Department had a “large” staff of 600, including a stores
department and some 300 linemen!

The main theme of the book is, however, the growth of the
postal services and the gradual evolution from the early days
when their principal object was the carriage of the Royal
despatches and later to provide a convenient source of income
at the personal disposal of the Crown, to the gradual evolution
of the efficient public service which we know to-day. The story
passes through the phase of the mail-coach when many
believed it was tempting providence to travel at nine miles an
hour, and relates how Chief Justice Campbell took his first
journey by mail-coach despite warnings by friends that such
speeds were “highly dangerous to the head independently of
the perils of an overturn.” The first use of envelopes, adhesive
stamps, the introduction of uniform postage, the coming of
the railways, steamships and the story of the foundation of
the Cunard Line to provide a mail service between Halifax
and Liverpool are among the many facets of this very interest-
ing tale of the history of the postal services. H.F.
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Standby Generating Plant for the Manchester-

Edinburgh Television Radio-Relay Link

U.D.C. 621.396.68:621.313.12:621.397.24

R. C. MARSHMANY

The standby generating plant described in this article was designed to maintain automatic continuity of supplies at intermediate television

radio-relay stations in the event of mains faults of more than two seconds duration. The plant is at its nominal voltage and frequency

within seven seconds of mains failure and then takes over and remains on load until the mains supply is restored by remote control from

a terminal station, or locally by a visiting officer. The condition of the plant is permanently indicated in both the intermediate and terminal
stations and test runs can be started from either location.

Introduction.

O maintain continuity of power supply to the inter-
mediate stations on the Manchester-Edinburgh radio-

relay link, it was necessary to provide standby
power plant and, because of the isolated locations of the
sites, it was specified that the plant should be capable of
running for periods of one month without attendance. In
these circumstances it was considered inadvisable to use
continuously rotating fly-wheel start sets which would
otherwise have been chosen to secure a practically uninter-
rupted supply. The control circuit was therefore designed to
maintain supplies as near as possible continuously with
normally stationary plant. It was also visualised that where
the British Electricity Authority’s overhead feeders are
protected with automatic re-closing circuit breakers the
supply would be liable to repeated restoration and failure.
This, in conjunction with the necessary re-heating period for
the radio-equipment valves, would have resulted in intoler-
able interruptions to the programme and account had to be
taken of this in the design of the control circuit.

Facilities.

The plant was designed to give the following facilities:

(@) Normal operation of the station from the public
supply mains.

(b) Monitoring of the public mains to detect excessive
rise or fall of voltage (faulty mains) or complete failure.

(¢) Automatic starting of the engine if faulty mains per-
sist for upwards of two seconds (this interval is adjustable)
and switching of the standby supply to load when its voltage
and frequency are normal.

{d) Automatic starting of the engine immediately on
complete failure of the mains, with switching to load when
standby voltage and frequency are normal.

(¢) Local and remote manual push-button shut-down of
the engine and switching of the mains to load at any
selected moment after the mains are restored at normal
voltage.

(f) Automatic restoration of mains to load (even if the
voltage is faulty) as soon as mains power is available in the
event of the engine failing to start or shutting down due to
failure during a run.

(¢) Local and remote push-button control to simulate a
mains failure, for test runs on the plant.

() Local push-buttons for starting and stopping the
engine without switching to load; but if the mains fail
whilst the set is running it will immediately switch to load.

(#) Automatic safeguards to shut down the engine in the
event ofi—

(i) Excessively high cooling water temperature.
(i) Excessively low lubricating oil pressure.
(iif) Excessively high frequency (governor failure).

() Local signals at each intermediate station to
indicate:—

(i) Mains contactor closed.

(1) Standby contactor closed.

(iii) Engine locked out on failure to start.
(iv) Oil or water failure.

1 Executive Engineer, Power Branch, Engineer-in-Chief’s Office.

(v) Maintenance attention when any control switch
is left in other than its normal automatic position.

(k) Remote signals at the control stations at Manchester
and Kirk O’Shotts to indicate:—

(i) A.C. power—green for power available, red if no
power available.

{ii) Power source—green for mains, red for standby.

(ii)) Mains fault—green, normally; red, following a
fault.

(iv) Mains condition—green when mains character-
istics correct, red when faulty.

(v) Engine out of service—green, normally; red, if
any control switch is left in other than its normal
automatic position.

(vi) Fuel and water level—green for normal; red if
either level is abnormally low.

()) Automatic re-charging of the starter battery whilst
the standby set is running.

(m) Adjustable refresher charge of starter battery whilst
the mains are alive.

(n) Automatic maintenance of fuel oil level in service
tank.

(0) Automatic opening of engine-room ventilation-
louvres whilst the engine is running on load, and automatic
closing of the louvres when the engine is stopped.

(p) Complete isolation of the automatic cubicle, with
mains feeding the load, for maintenance purposes.

(g) A record of the total hours run by the engine at
synchronous speed, and the total kW generated.

Notes on the Facilities Provided.

The power supply to the radio equipment is controlled by
Ferranti automatic voltage regulators which will normally
correct a variation of -4 10 per cent. in the input voltage.
The degree of variation permitted on the mains before a
fault is registered is thus normally 4 10 per cent., but this
is continuously adjustable over a range of 4 25 per cent.

An adjustable interval of two seconds is allowed for a
mains-voltage variation to persist outside the prescribed
limits before starting the engine; this avoids unnecessary
starts due to mains switching surges.

An assurance has been received from the B.E.A. that the
frequency of the public mains will never be allowed to fall
below 47-5 c/s and will not normally rise above 51 c/s.
The radio equipment is not ‘“frequency conscious” over
this range and hence no monitoring of the mains frequency
is required.

Once a mains fault has been detected, however, the engine
will start and switch to load regardless of whether the mains
are restored to normal during the starting interval. This
avoids the possibility of a number of false starts being made
due to repeated interruptions of the public supply of
approximately five to ten seconds duration.

As the plant is to be unattended for long periods, facilities
for remote starting and stopping for test runs whilst the
mains are ‘‘good” were regarded as essential. This feature
automatically provided facilities for controlling the instant
at which the set would be shut down following the restoration
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of the mains after a failure. It was thus possible to
dispense with a battery-charge relay which would other-
wise have been necessary to ensure that the set remained
running for a sufficient time to re-charge the starter battery.

The remote “mains fault’”’ signal is designed to change
from green to red on the occurrence of a mains fault which
should start the engine. It is only restored to green when
the mains are deliberately reconnected by the remote
controlling officer. The signal thus remains as a lasting
indication to the controlling staff that a mains fault has
occurred; if it is found that the “power source” signal is not
showing red (i.e., “‘standby’’) in conjunction with the mains-
fault red signal, the interpretation is that the engine has
failed and arrangements must be made for maintenance
attention to be given. It is impossible for the controlling
officer to restore the mains to load until the phase-voltages
are within the specified limits.

Circuit Description.
“The basic circuit arrangement is shown in Fig. 1. The

FROM MAINS

further interval during which the engine can runup to speed,
before locking out the circuit in the event of failure to
start. When the engine fires and accelerates, the voltage
generated by the battery-charging generator energises the
restart delay relay (RDR) which, in turn, disconnects the
engine relay circuit. The release lag of RDR ensures that
the geared starter cannot attempt to mesh again whilst the
engine is coming to rest.

The standby supply, when available at normal voltage
and frequency, energises the standby supply relay (SSR);
this forces the release of the mains contactor (even though
the mains may have restored meanwhile) and completes
the circuit for the standby contactor which closes and
extends the standby supply to load.

When the mains are again available at normal voltage,
the voltage across points XX restores the remote mains
condition signal to green. Relay MRR can then be re-
operated, in turn operating MVCR, one contact of which will
release SR; SR will then open the starting circuit and close
the automatic stopping circuit. The output of the battery-
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Fi1c. 1.—Basic CIRCUIT ARRANGEMENT.

circuit was designed to incorporate the results of experience
gained on the power plant provided for the London-
Birmingham radio link and also incorporates features
covered by Messrs. Ruston & Hornsby’s patent number
454226.

The operation of the mains restoration relay (MRR)
under push-button control operates the mains variation
control relay (MVCR), which remains energised through its
locking contact so long as the mains are alive at normal
voltage. Variation of the mains outside the prescribed
limits short-circuits the instrument relay of the contact
voltmeter and releases MVCR via an interposed time-
delay relay (TDR); MVCR is released immediately on a
complete failure.

The release of MVCR prepares a circuit for the starting
relay (SR), the contacts of which complete the circuit to the
starter motor contactor and the engine relays (ER) and
disconnect the automatic stopping circuit. The three engine
relays time the starting interval, disconnecting the starting
circuit after approximately 12 seconds and allowing a
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charging generator will then be extended to the fuel-pump
solenoid which will bypass the supply of fuel to the injectors
and bring the set to rest. As the engine comes to rest, the
voltage from the charging generator will become zero and
the fuel-pump solenoid will be released ready for the next
start.

To perform a test run, relay MVCR is released by a contact
of the remote start relay (RSR) which is energised under
push button control.

Description of Plant.

Each set is powered with a Ruston & Hornsby type
4VRH compression ignition engine, developing 38 b.h.p.
at 1,000 r.p.m. This type of engine has direct airless injec-
tion and the absence of a pre-combustion chamber contri-
butes to quick and reliable starting from cold. A 1-kW
thermostatically controlled immersion heater is fitted to
the cooling system to further facilitate reliable starting.
Starting is achieved by a C.A.V. axial-type starter, designed
to mesh with a gear ring on the fly-wheel; the starter circuit






Operation of Plant on Test and in Service.

The results obtained on test at works and on site have
been satisfactory and the plant has functioned exactly as
was anticipated.

The speed and voltage regulation figures obtained for
engine and generator on station load are:
Full-Load—Steady 960 r.p.m., 240 Volts
No-Load—Instantaneous 1,080 r.p.m., 244 Volts
No-Load—Steady 1,020 r.p.m., 236 Volts
Full-Load—Instantaneous 920 r.p.m., 242 Volts

The regulated voltage is dependent on exciter speed,
but even with the exciter driving belts deliberately slacked
off, a slip of only 50 r.p.m. on a nominal speed of 3,065
r.p.m. was measured and the alternator voltage was not
affected.

Repeated operations have demonstrated that the standby
sets are on load at nominal voltage and frequency in seven
seconds from the failure of the mains. No facilities exist
for paralleling the two supplies but the interruption on
sestoring the mains is only 30 mS approximately.

Fuel consumption at 0-593 Ib. per kWh at full load is
normal for this size of plant.

Within five minutes of the plant at Blackcastle Hill being

put into service during the evening of 11th September,
1952, a lightning-storm caused an interruption to the
public supply. The set started and took the load correctly.
The public supply was soon restored, but failed on two
further occasions in quick succession. The fact that
automatic restoration to mains is not provided, ensured
that the set continued to run throughout these interrup-
tions and it is considered that this feature will fully justify
its adoption. Later, during the same evening, the set
started again on a further mains failure, and maintained the
station services throughout the night till shut down the
following morning by a visiting officer. Normally, the
shut-down can be performed from either of the remote
control stations.

Successful tests have been carried out on the remote
control of the sets. By selection of a particular intermediate
station, and operation of the “power source changeover”
switch, any set can be started and, after a suitable running
interval (designed to ensure that the battery is completely
re-charged), a further operation of the “power-source
changeover” switch restores the mains and shuts down the
set. The sets are now operating under remote control with
daily test runs.

Induced Voltage Tests Carried Out in Conjunction with the London Electricity Board

Board carried out cable-spiking tests on an energised
22-kV cable. Cable spiking, which is the driving of
a chisel-pointed tool into the cable, is a means of ensuring
that a power cable is “dead” before work proceeds on it,
other practicable means of identification having been
carried out. The primary object of the tests was to deter-
mine the operation of a cable-spiking gun on a 22-kV cable
when the cable was alive. With a spiking gun the spike is
driven into the cable by the force developed by an explosive
charge in the form of a cartridge, the gun being triggered
off by a lanyard to permit the striker to be far enough away
from the fault to avoid the possible danger that might
follow the piercing of a live cable. At the invitation of the
London Electricity Board the Post Office co-operated in
the tests and took the opportunity of measuring the
induced voltage in parallel telephone circuits.
Details of the test circuits are shown in Fig. 1. Induced

ON 9th and 23rd March, 1952, the London Electricity
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F16. 1.—Di1AGRAMMATIC MAP SHOWING THE TEST CIRCUITS.

voltage measurements were made on circuits in the
following cables:—
(1) A junction cable between Faraday Building and
Tideway exchange.
{2) A telegraph cable (TAK cable) between Mansion
House exchange and Tideway exchange.
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(3) A London Electricity Board pilot cable from Deptford
West power station to Bankside power station. This
circuit was extended over Post Office lines from
Deptford to Tideway exchange and from Bankside
to Waterloo exchange.

The opportunity was also taken to observe any rise in
potential of the main earthing system at Deptford West
power station and for this purpose a line connected to the
main earthing system of the power station was made
available at Tideway exchange. The circuits were termi-
nated on high impedance measuring equipment at Tideway
exchange, the measurements being made to the exchange
earth system at this exchange, and circuits (1), (2) and (3)
were connected to earth at Faraday Building, Mansion
House exchange and Waterloo exchange, respectively.

Along the routes of the Post Office cables containing
the test circuits and along the 22-kV cable route, there are
numerous other power cables and Post Office cables, large
metal water pipes, gas pipes, etc. The 22-kV cables are
armoured and in some sections the Post Office cables are in
cast iron pipes. Owing to the complexity of the arrangement
it is not possible to assess the overall screening factor, but
it will be appreciated that the screening will be very
effective and the screening factor will be low.

In both tests the cable was energised from Deptford West
power station and spiked at Bankside. On the occasion of
the test carried out on 9th March, 1952, the fault affected
only one core of the cable, thus giving rise to a fault to
earth on one phase. The following R.M.S. voltages were
measured on the Post Office test circuits:—

(1) Faraday-Tideway junction cable <0-1V
(2) T.A.K. cable 31V
(3) L.E.B. pilot cable 290V

(4) Deptford power station earth system <C1V

An oscillogram of the fault current showed the fault
duration to be 19 cycles. The voltage drop across a
4-99-ohm earthing resistor in the neutral connection to the
earth system at Deptford West power station, from which
the 22-kV cable was energised, indicated that the fault
current was of the order of 2,300A.

In the second test carried out on 23rd March, 1952, the
spike contacted all three phases and short-circuited the
system. The fault duration was 17 cycles and the current






Notes and Comments

Coronation Honours

The Board of Editors offers congratulations to the following members of the Engineering Department honoured by

Her Majesty the Queen in the Coronation Honours List:—
Belfast Telephone Area Murphy, I. ..
Brentwood Radio Station Green, P. E. ..
Engineering Department Magnusson, L. E.

Engineering Department West, W.
Exeter Telephone Area Langford, A. E.
Liverpool Telephone Area Meldrum, F. A.

Correspondence on Fumigation of U.A. X, 7
The Managing Editor,
MOTH EGGS IN U.A.X. 7A UNIT
Dear Sir,

The North Eastern Regional note on this subject (p. 185
of your January 1953 issue) states that after fumigation
of the apparatus with hydrogen cyanide (prussic acid,
hydrocyanic acid, HCN) a thin greyish powder occurred
on certain metallic parts which “was understood to be a
deposit of hydrogen cyanide, and in this form quite
harmless.”

We have tried to obtain some of the parts so affected
in order to examine this substance, but without success,
and hence its exact nature remains a matter for speculation,
but it was certainly not hydrocyanic acid itself, which has a
boiling point of 26°C, nor is it likely to have been any of the
simple compounds of this body, such as metallic cyanides,
which are all highly poisonous and would be very dangerous
if present in visible quantities. Hydrocyanic acid fumiga-

Technician II B..
Technician IT A. .
Senior Executive Engineer

British Empire Medal

British Empire Medal

Member of the Order of
the British Empire

Staff Engineer Officer of the Order of

the British Empire
Technician I British Empire Medal
Area Engineer Member of the Order of

the British Empire

tion has been practised for many years, but no tendency
for it to produce harmful compounds on the treated
materials has been observed.

There are several hypothetical explanations which might
account for the substance observed, but perhaps the most
likely is that it was a corrosion product formed during
storage and only noticed in the critical inspection which the
unit would naturally receive after such novel treatment;
if any more apparatus is similarly disinfected we should
like an opportunity to examine any unexpected features
which may appear.

Finally, from the description given it seems possible that
the “‘eggs” mentioned may have been larval excrement.
True moth eggs are small pearl like objects which require
a magnification of 10 to 20 diameters for positive
identification.

Yours faithfully,
D. W. GLOVER,
E.-in-C.0., Research Branch.

Institution of Post Office Electrical Engineers

Essay Competition 1952/53—Results

A Prize of £5 5s. 0d. and an Institution Certificate have been
awarded to the following competitor in respect of the essay
named:—

G. H. Bedford, Technical Officer, E.-m-C.O., Central
Training School. ‘“The Problem of Interference to Tele-
vision Reception from Amateur Transmitting Stations.”

Prizes of £3 3s. 0d. each and Institution Certificates have
been awarded to the following four competitors:—

S. C. Boas, Technical Officer, E.-in-C.O., L/LB. Branch.
“The Problem of Fading on the Long Distance Commu-
nication Circuit.”

G. Chalk, Technician IIA, Canterbury (H.C. Reg.). “Lift
Installations. Aspects of Maintenance and Salient
Features of Design Advancement.”

G. W. Bates, Technical Officer, E.-in-C.0., Test Section.
“Post-war Developments in the Testing of Dials Auto-
matic.”

J. L. Bowley, Technical Officer, Melton Mowbray (Mid. Reg.).
“Shared Service in Rural Areas.”

Institution Certificates of Merit have been awarded to:—

T. S. Stephenson, Technician I, Newcastle (N.E. Reg.).
“Post Office Engineering Works-—External Construction
Methods.”

M. E. Lievers, Technical Officer, E.-in-C.O., Central Training
School. ‘““The Construction of a Home-built Television
Receiver.”

R. T. Vaughan, Technical Officer, E.-in-C.O., Test Section.
‘“The Medresco Hearing Aid.”

H. Williams, Technical Officer, Holyhead (W. & B.C.).
“Picture Telegraphy.”

H. M. Beaven, Technical Officer, Bournemouth (S.W. Reg.).
““The Lighting of Post Office Buildings.”
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G. L. Roberts, Technical Officer, E.-in-C.0O., Central
Training School. “The Principles of the Signalling
System A.C. No. 5X.”

The Council of the Institution records its appreciation to
Messrs. W. S. Procter, . A. Hough and H. Leigh, who kindly
undertook to adjudicate upon the essays entered for the
competition.

H. E. WILCOCKSON, Secretary.
N.B.—Particulars of the next competition, entry for which
closes on the 31st December, 1953, will be published later.

Additions to the Library

2067 Thermionic Vacuum Tubes. W. H. Aldous and E.
Appleton (Brit. 1952).

An account of the internal action of modern ther-
mionic tubes, and of their behaviour in various typical
applications in physics and electrical communication.

2068 An Introduction to Servo-Mechanisms. A. Porter (Brit.
1953).

De?signed for the physicist, engineer, etc., who is
interested in servo-mechanisms rather than for the
student who wishes to specialise on the subject.

2069 Radio, Vol. I. J.D. Tucker and D. Wilkinson (Brit. 1952).

The first of three volumes on radio for students
preparing for the radio examinations of the C. and G.
of L. Institute.

2070 Mechanical Draughtsmanship. S. M. Hood (Brit. 1952).
A ““teach yourself” book giving the basic principles
of mechanical draughtsmanship.
2071 The Skeleton Key of Mathematics.
(Brit. 1949).
A simple account of complex algebraic theories.

D. E. Littlewood



2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082
2083
2084

2085

2086

2087

2088

2089

2090
2091

35-mm. Photo
1952).

Correlates the factors concerned in successful photo-
graphy with small cameras.

Electrical Units (with special veferemce to the M.K.S.
System). E. Bradshaw (Brit. 1952).

Primarily designed to explain the basis and use of
the metre, kilogram, second, rationalised system of
electrical units. Other systems in common use are de-
scribed in relation to this system.

Sketching for Craftsmen. E. Hoyle (Brit. 1950).

Designed to impart the ability to make sketches even
to those who may never have had instruction in drawing.
Radio Interfevence Suppression. G. L. Stephens (Brit.
1952).

An exposition of the principles underlying suppression
technique related to radio and television, expanded by
illustrations in the form of practical applications to
typical interfering appliances.

Practical Watch Repaiving. D. de Carle (Brit. 1946).

Describes the theories of repairing and adjusting the
modern watch in precise and meticulous detail.
Stereo-Photography wn Practice. E. F. Linssen (Brit. 1952).

A comprehensive work dealing mainly with the
practical aspects of the subject while giving an adequate
and concise treatment of theoretical matters.
Engineering Drawing —H. T. Davey and R. J. Williams
(Brit. 1952).

Contains in detaill the fundamental principles of
engineering drawing supplemented by a comprehensive
set of exercises, primarily designed for prospective
students for National Certificate or University Courses.
The Conduction of Electricity Through Gases. K. G.
Emeleus. (Brit. 1951).

An outline of the main phenomena which can be
studied quantitatively in connection with the passage
of electricity through gases at low pressures, in particular
those associated with the glow-discharge.

Photoelectric Tubes. A. Sommer (Brit. 1952).

Devoted entirely to cells of the emission type, as dis-
tinct from cells of the barrier-layer and photo-conducting
types.

Enlarging. G. J. Jacobson (Brit. 1952).

Aims at giving exhaustive information on up-to-date
practice based on scientific accuracy.

Atoms and Atomic Energy. R. W. Hallows (Brit. 1950).

A simple explanation of the subject.

The Automatic Waich. R. W. Pipe (Brit. 1952).

On the care and repair of self-winding watches.
Mechanics and Applied Mathematics, Pt. I, Mechanics.
W. D. Hill (Brit. 1943).

An endeavour to link up the books, for technical
students, in which the machine predominates with those
on ‘‘pure mechanics.”
Mechanics and Applied Mathematics, Pt. II, Applied
Mathematics (Brit. 1943).

A mathematical extension of Pt. 1.
Heat. M. Nelkon (Brit. 1949).

A textbook for Higher Certificate and Intermediate
students.

Wave Motion and Sound. R. W. B. Stephens and A. E.
Bates (Brit. 1950).

Designed to cover the needs of the degree student,
and assumes only a modest knowledge of mechanics and
acquaintance with calculus.

High Speed Photogvaphy. G. A. Jones (Brit. 1952).

An attempt to weld together the broad fundamental
theory, practical experience and technical applications
of the subject.

Painting and Decorating: Craft Practice.
(Brit. 1948).

Details those manipulations and technical considera-
tions which are most significant in building up satis-
factory paint systems.

Antenna Theory and Design. H. P. Williams. (Brit. 1950).

Vol. I, Foundations of Antenna Theory

Vol. II, The Electrical Design of Antennae. A compre-
hensive treatise on the subject.

Technique. H. S. Newcombe (Brit.
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Television Engineers’ Servicing Manual. Ed. E. Molloy
and W. F. Poole (Brit. 1952).

A comprehensive and practical manual dealing with the
installation, repair and maintenance of television
receivers. Contains servicing dataonall theleading makes.

Radio Engineers’ Servicing Manual. Ed. E. Molloy and
W. F. Poole (Brit. 1952).

An authoritative source of technical information on
post-war broadcast, automobile and communications-
type radio receivers. Contains precise servicing instruct-
ions for more than 500 post-war models.

Modern Electric Lamps. D. A. Clarke (Brit. 1952).
Designed to meet the needs of University and Tech-
nical College students, and of the practising engineer.

Applied Heat for Engineers. J. B. O. Sneeden (Brit.
1953).

Suitable for Pt. 1 of London University and other
degree exams., and of interest generally to those
interested in heat engines.

D.C. Machines for Control Purposes.
1952).

_ An account of the various kinds of D.C. machines and
machine combinations that are suitable for use as “‘rotary
power amplifiers’” in automatic control systems.

Road Engineering. E. L. Leeming (Brit. 1952).
Expounds the engineering principles of road making,

Methods of Statistics. L. H. C Tippett (Brit. 1952).
A general but systematic introduction to the methods
of statistics.

Electronics - Experimental Techniques. W. C. Elmore and
M. Sands (Amer. 1949).

A laboratory manual on the practices found most use-
ful in the Los Alamos Scientific Laboratory.

Waveguide Handbook. N. Marcuvitz (Amer. 1951).

A Massachusetts Institute of Technology book, which
endeavours to present the salient features in the reformu-
lation of microwave field problems as microwave
network problems.

Writing the Technical Report. J. R. Nelson (Amer. 1952).
A comprehensive manual on the fundamental approach
to and methods of writing technical reports.

Pyoceedings of the Convention on the British Contribution
to Television. 1. E. E. (Brit. 1952).

Vacuum Tube Amplifiers. Ed. G. E. Valley and H.
Wallman (Amer. 1948).

A Massachusetts Institute of Technology Radiation
Laboratory book which discusses the principles of circuit
design for circuits that are essentially linear (amplifiers).

Waveforms. Ed. B. Chance and others (Amer. 1949).

An M.I.T. Radiation Laboratory book attempting a
comprehensive survey of basic circuit techniques used in
the generation and manipulation of voltage and currents
by essentially non-linear circuit elements.

Code for Protection against Lightning. U.S. National
Bureau of Standards (Amer. 1952).

Includes protection of buildings, oil tanks and other
structures; trees, livestock, and persons; overhead electric
lines, and apparatus connected with them.

Radio Upkeep and Repairvs. A. T. Witts (Brit. 1952).

A practical handbook on servicing principles and
receiver maintenance.

Modern Applied Photography. G. A. Jones (Brit. 1953).

Surveys the scope of applied photography in most
major branches of industry, emphasising its value in
research and investigation as well as in simple recording.

W. D. FLorRENCE, Librarian.

A. Tustin (Brit.

Correction.

In

the list of Associate Section Papers Awards—Session

1951/52 published in the April 1953 issue, L. S. Hurst should
read J. B. Bedford. The award to Mr. Hurst, Technical
Officer, Tunbridge Wells Centre (F1.C.R.), was for his paper on
““Lifts.”
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Associate Section Notes

Birmingham Centre

The completion of another successful session can be reported
by this Centre and, apart from the normal meetings and visits,
it was notable for the fact that over 100 new members have
been enrolled during the past 12 months.

One of our own members, Mr. J. S. Kendall, read a paper
entitled “Amplifiers” at the March meeting, and this was
illustrated by lantern slides prepared by the author. The final
talk of the session, in April, was given by Mr. Barrie Edgar,
the Television Outside Broadcast Producer for the Midland
Region of the B.B.C. A most amusing and interesting speaker,
Mr. Edgar traced the progress of television in this country,
gave a short review of his own career in Outside Broadcasting,
and concluded by explaining how such features are planned
and executed. His many anecdotes of both amusing and
embarrassing experiences provided all present with a most
entertaining evening.

Unfortunately the afternoon visit to the Austin Motor
Works, which had been arranged for March, had to be can-
celled, but it is hoped to arrange this again later in theyear
when normal production has been resumed. A Saturday
morning visit in April to the B.B.C. Engineering Training
School at Wood Norton, near Evesham, was well supported
and thoroughly enjoyed by all who took part. To accommo-
date all those wishing to visit the TV Transmitter at Sutton
Coldfield, further visits have been arranged, and eventually
some 80 members will have taken advantage of this visit
made with the co-operation of the B.B.C. Engineer-in-Charge.

The Annual General Meeting was held at the end of April,
the following being elected for the 1953/54 session:—

Chaivman, E. W. Newnham; Secretary, K. G. S. Adams;
Assistant Secretary and Libvarian, W. G. Johnson; Tveasuver,
A. C. Rotherham; Committee, S. Hayward, K. W. Gibbs, B. W,
Headley, A. E. Carpenter, F. Edmonds, ¥. G. Windsor, and
J. H. Cockbill; Auditors, J. R. Ford and H. E. W. Dinnes.

The officers and committee are working to provide yet
another interesting series of talks and visits, and it is hoped to
have the programme for the next session drawn up by the time
these notes appear in print. Details will be included in the
next notes.

A further attempt to increase the membership by publicising
the activities and facilities offered by this Centre is being
carried out by an article in the first issue of the Area magazine
and by a letter to all Staff in the Area. K. G. S A

Brighton Centre

The 1952/53 session was concluded with a film show on the
18th February, 1953, which was well attended, there being
about 60 members present, including about a dozen Senior
Section members. Films shown included ‘‘Faster Than
Sound,” showing how the problems of the sound barrier were
tackled by scientists, and a preview of part of the film entitled
“Atomic Physics,” which it is proposed to show in full during
the 1953/54 session. .

The A.G.M. was held on 11th March, and was attended by
36 members. Mr. F. T. Carwin was elected as Chairman,
Mr. K. W. Chandler, Vice-Chairman,; Mr. K. E. Guest, Secretary;
and Mr. R. F. J. Beddis, Treasurer.

Regarding activities for the coming session, the officers and
committee are preparing a programme, based on suggestions
made by members present at the A.G.M. In connection with
this we are looking forward to a talk to be given by a Senior
Section member, Mr. A. C. Young, who has just returned from
a liaison visit to the United States of America.

In conclusion, we are pleased to be able to report an increase
in membership of over 30 since the start of the 1953/54 session.

F.E. G

Carlisle Centre

The Annual General Meeting of the above took place on
Tuesday, 14th April, 1953.

The following officers were elected:—President, Mr. L. A.
Triffitt, B.Sc., AM.L.LE.E.; Chairman, Mr. H. R. N. Innifi;

Vice-Chairman, Mr. J. M. Gibson; Secretary, Mr. W. A. Harper;
Deputy Secvetary and Librarian, Mr. H. B. Coulthard;
Committee, Messrs. C. B. McCarthy, J. Hammond, J. T.
Harrison, G. T. Priestley, R. Cleaver, A. Wilson, S. Shane;
Homn. Auditors, Messrs. P. Scott, A. Wilson.

Visits were made by members to the new rotary printing
press of The Carlisle Cumbertand News, on 14th May and 21st
May. Arrangements have been made for a conducted tour of
the workings of the Mersey Tunnel on Saturday, 3rd October,
1953.

The programme for 1953/54 is as follows:—

Tuesday, 8th September, 7.30 p.m.—“The Work of the
Telephone Branch Laboratory,” by Mr. M. Mitchell, B.Sc.,
AM.IE.E. (Engineer-in-Chief’s Office, London).

Tuesday, 13th October, 7.30 p.m.— “Why a Waiting
List?”, by Mr. G. Thompson (Sales Supt., Lancaster).

Tuesday, 10th November, 7.30 p.m.—“Radio Activity,”
by Mr. C. S. Jex, B.Sc. (Senior Physics Master, Carlisle
Grammar School).

Tuesday, 12th January, 1954.— “Trunk Mechanisation,"”
by Mr. R. D. Thirsk, D.F.C,, T.D., AM.I.E.E. (Executive
Engineer, Lancaster). )

Tuesday, 9th February.—‘‘Mountaineering,” by Mr. R.
Cleaver (Technical Officer, Carlisle).

Tuesday, 9th March.—‘Radio and Television Inter-
ference,” by Mr. G. C. Sumner (Assistant Engineer, Lan-
caster).

Tuesday, 13th April—'"Annual General Meeting.”

W.A. H.

Chiltern Centre

Meetings this session have been rather below average for
attendance, but interest in the talks and lectures arranged
has been well maintained.

The last (April) meeting, when Mr. R. C. Such, Area
Engineer, talked to us on ‘““Some of our Problems,”” was well
attended and many questions were asked and answered.

Following the A.G.M. discussion on increasing membership
of the Centre, a special effort was made to interest con-
struction staff in the Centre. As a result of this “drive” five
new members were enrolled, and we now have most sections
of the staff represented.

The debate, ““Is Television Worth While ?*’, though informal,
was lively and successful, and the discussion brought forth
many points of view for and against.

A party of 14 members will shortly be visiting London
Transport Signal School at Earls Court, and a visit to a local
printing works is being arranged in November.

Members are now being approached for their opinions on the
possibility of forming a local library of technical books with
the object of adding interest to our activities, and providing
additional facilities to members.

Mr. A. H. C. Knox, Regional Engineer, pays us a return
visit in September, his subject this time being ‘“‘Costs and
Statistics.” H.J. T.

Darlington Centre

The final meetings of the session were held as follows:—

24th February, 1953.—Mr. H. Naylor’s talk, ‘“Some Notes on
Amplifier Design,”” attracted a good attendance. The speaker
—a good friend of the Centre—has given several talks on
various subjects and this one, as usual, was most informative
and thoroughly enjoyed.

12¢th March, 1953.— “Two-Way Quiz, Darlington v. Middles-
brough.” It was soon obvious that both teams were on their
toes and after strenuous efforts to gain a useful lead of points
in the first half, the final score was Darlington 73-5 points,
Middlesbrough 63 points.

The Area Engineer (Mr. F. W. Allan) kindly acted as referee.
The Centre appreciated the presence of the Telephone Manager,
Colonel J. R. Sutcliffe.

24th March, 1953.—"Shared Service,” by Messrs. A.
Chapman and E. R. Trotter, was followed with interest, and in
the discussion some knotty points were clarified and all
questions answered to the evident satisfaction of those who put
them.
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Hearty congratulations are extended to the Middlesbrough
Centre, and to one of their members, Mr. W. J. Costello, who
has received a National Award.

It is indeed gratifying to record that the two Centres,
Middlesbrough and Darlington, functioning in the one Tele-
phone Manager’s Area have each received this signal honour.

C. H.

Middlesbrough Centre

The final meetings of the Centre for 1952/53 were held as
follows:—

February, 1953.—A most interesting paper, entitled “Shared
Service,” was read by two Senior Section members, Messrs.
A. Chapman and E. R. Trotter. The attendance did not
reach the usual numbers due to the adverse weather conditions
resulting in the staff working on storm repairs. The authors
have kindly agreed to give the paper again next session for the
benefit of those members not able to attend the last meeting.

March, 1953.—The “quiz’’ with our near rivals, Darlington,
was held on the 12th. We congratulate them on a good victory
achieved by greater ‘‘staying power.” The “quiz”’ was ably
controlled by Mr. Allan, Area Engineer, to whom we offer our
thanks.

The committee encourage and welcome all papers given by
Associate Members and hope to maintain the high standard
attained in previous years.

Following one of our members, R. V. Heppinstall, winning
the Chief Regional Engineer’s prize last year, we note with
great pleasure that our Vice-Chairman, Mr. W. J. Costello, has
been awarded a National Institute Certificate and £3 3s. for
his paper, ‘“Repeater Station Power Plants.” We extend to
him our warmest congratulations.

The session closed with the Annual Meeting on 14th May.

J. B.

Dundee Centre

The end of another successful session has been reached, and
the Dundee Centre can look back on a session in which they
have heard read some very interesting papers. In November,
Mr. Knox, the local Area Engineer, read a paper on ‘‘Provision
of Service—The Organisation Behind It.” December brought
us another interesting paper on the ‘“Teleprinter Auto
Switching System,” by Mr. J. W. Rance, of P.O. H.Q,
Scotland. In January, the outline of ‘“Electronic Switching
Methods” was read by Mr. N. T. C. McAffer, our Liaison
Officer. A visit to a local engineering works was arranged for
February, and in March a film show preceded our A.G.M., at
which the following office bearers and committee were
elected:—Chaivman, L. E. Pinner; Vice-Chairman, J. A.
Lamb; Treasurer, K. K. Summers; Secretary, R. L. Topping;
Committee, D. F. Strachan, T. B. Carling, E. A. W. Page, A. C.
Gow, J. Duncan and D. L. Millar, Jun.

In the 1953/54 session we look forward to another interesting
programme and it is to be hoped that the interest on the part
of the members will give every encouragement to the planning
of a successful programme. R.L.T.

Edinburgh Centre

After quite a successful season, the Edinburgh Centre
concluded this session’s programme with a visit to the Kirk
o’ Shotts Transmitter. Such outdoor visits here proved very
popular and many more are being planned for the coming
session.

On 13th April, after an interesting talk on ‘“Cable-balancing,”
by our Chairman, Mr. J. Phillips, the A.G.M. was held, and the
following office bearers were elected:—

Chairman, Mr. J. Phillips; Secretary/Treasurer, Mr. J. R.
Haggart; Committee, Mr. J. Killard, Mr. G. Anderson, Mr.
T. Walters, Mr. C. Fraser.

Many interesting and varied activities are being planned for
1953/54 and new members are welcomed at any of the meetings
and visits that have been arranged. J. R H
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Glasgow & Scotland West Centre

The Glasgow and Scotland West Centre have fulfilled their
programme of events for the session with a series of most
enjoyable visits and lectures.

Since the last report, Mr. Geo. Campbell, from the C.R.E.’s
Office, Edinburgh, has read a paper which dealt compre-
hensively with the “Trunk Service.” This was followed by a
visit to the ““All-Electric”’ Signal Box at St. Enoch Station.
Then came another very welcome visitor from the C.R.E.’s
Office, Edinburgh, in the person of Mr. T. Moxan, who gave a
most interesting discourse on ‘“Broad Band Radio Links.”
He was reluctantly released to catch the last train back to
Edinburgh!

The Vice-Chairman and Secretary visited Hamilton, where
a new Associate Section is being formed. The attendance and
interest shown augurs well for Hamilton, and we wish them
every success in their new venture. J. E.

Isle of Wight

A very interesting session has been concluded with the
Annual General Meeting held in April, 1953; the following
members were. elected as officers:—

Chairman, C. J. Stubbington; Vice-Chairman, H. W. Jones;
Secvetary, A. J. Elliott; Treasurer, D. Russell; Librarian, R.
Baker; Committee, W. Cook, R. B. Richards, B. Wyse.

During the session, instructive and interesting talks have
been given, including “‘Finance in the ‘Area,” by R. Goford,
Area Engineer, “Trunk Mechanisation, Dialling and Signalling
aspects,” by R.F. Howard, of the E.-in-C.’s Office. An interest-
ing film of ““Local Interest” was given by F. Mellanby.

Visits were made to the Air Display at Farnborough, to
Broadcasting House, and to the National Physical Laboratory
at Teddington.

The membership figure is now 69 and it is hoped that the
1953/4 session programme which is now being arranged will
encourage more members to attend the meetings. A J.E.

Hastings Centre

On 26th November, 1952, the inaugural meeting of the
Hastings Centre, Associate Section, was held, with Mr.
Barratt, Area Engineer, in the chair and Mr. Knox, Regional
Liaison Officer, as guest speaker.

The following officers were elected:—

Chairman, Mr. ]J. Haynes; Secretary, Mr. L. J. S. Walters;
Committee, Messrs. L. Ayton, H. Matthews, W. F. May,
K. Noakes, H. Northwood, W. Rolfe.

Six meetings were held, at which the following subjects were
covered, five of them by local associate members:—

“Appraisements and Promotion,” Mr. A, H. C. Knox.

“Inland and Overseas Radio Links,”” Mr. D. Balchin.

“Lifts,”” Mr. L. Hurst. “Stability of Power Supplies,”

Mr. W. E. Thompson. ‘‘Holiday Travel,” Mr. T. W.

‘Whitmore. ‘“‘Sound and Hearing,” Mr. H. Northwood.

“Australian Telephone System,” Mr. H. Haynes. “‘British

Telegraph Switching,” Mr. K. Noakes. ““Use of Break Jacks

on Exchange Transfers,” Mr. T. W, Whitmore.

A very successful visit to the local gas undertaking completed
the programme.

At the Annual General Meeting held in March, 1953, the
Area Engineer presented the Centre with its “‘Certificate of
Registration,” the chairman accepting on behalf of the Centre.
The elections resulted in the chairman and secretary being
re-elected, the new committee being:—Messrs. J. Bloor,
R. P. Holdstock, J. Loker, W. F. May, H. Northwood, W. W.
Yeats.

We would like to thank all the Senior Section members for
the assistance and interest they have taken in this new Centre.

L.J.S.W.

Leicester Centre

The first Annual General Meeting was held on the 20th
April, 1953, with Mr. R. Medland in the chair.

The Secretary and Treasurer gave very satisfactory reports
of the Branch activities and finances. In his report, the
Secretary said that since the Centre was reformed on the






Staff Changes

Promotions
Name Region Date ' Name Region Date
Snr. Exec. Engy. to Regl. Engr. ’ IJZjPe(z‘ér to Asst. bfng;/. o
Coleman, W. L. A. E.-in-C.O. to Mid. Reg. 2.3.53 | Myatt. E. Mid. Reg. 1.4.53
Swnr. Exec. Engy. to Tel. Manager g;g}eG.FOR h]é %i% é}ggg
De Jong, . C.C. W.B.C. to N.W. Reg. 3.6.53 gie, & A e RS =
Peddle, H. W. Mid. Reg. . 11.3.53 Snr. Sc. Offy. o P . Of
nr. Sc. v. {0 Prin. Sc. Offr.
Snur. Exec. Engr. to Depy. Tel. Manager o Roberts, F. F. “Eon-C.0. 18.2.53
Revell, H. J. Scot. 7353 Thomson, W. E. E.-mn-C.O. 18.2.53
Eaxec. Engr’ fo Sur. Exec. Ingy.
Turner, D. E.-in-C.0. 23.2.53 Sc. Offr. to Snr. Sc. Offs.
Broadhurst, J. H E.-in-C.O. 11.3.53 Revnolds, F. H. .. E..in-C.0O. 20.2.53
Pitts, H. 1E : H.C. léeél- 11353 Lawson, R. W. . Eanco. 20253
Fleetwood, C. H. J. E.-in-C.0. 23.3.53 P ’ L. B .n- 20.2.5
Heron, K. M. E.-n-C.0. 23.3.53 arsons, R. n-C.0. 20.2.58
Trussler, H. S.W. Reg. to E -n- ( 0. 7.4.53 .
Wash, G. H. . E-in-C.O. , 19.5.53 st Expl. Ofpr. to Expl. Offr.
Henderson, J. C. .. E.-in-C.O 23.3.53
Asst. Engr. to Exec. Engr. Sargent, D. J. .. .. E.an-C.O. 23.3.53
Porter, J. M. N.Ire. Reg. .. 2.3.53 &oung, E J . .. E.-in-C.O. 23.3.53
Hay, H. E. N.E. Reg. 17.4.53 Dunk, Miss J. o. E.-n-C.O 4.4.53
Transfers
Name Region ) Date Name Region Date
Sny. Exec. Engr. Asst. Engr.—continued
Stead, L. G. . E.-in-C.0. to Mimstry of 1.1.53 Hannah, A. E.-in-C.O. to Austrahan
Supply P.O. ‘e .. .. 24.11.49
Edwards, H. W. F, E.an-C.O. to Australian
Exec. Engr. . P.O. .. . . 12.1.50
Brett, G. E. . E.-in-C.O. to L.T. Reg. 1.5.53 Millsom, H. W. E.-in-C.0. to Australian
Ridhngton, A, D V. E.-in-C.0. to G.CH.Q. .. 27.9.52 P.O. 18.12.49
Thirsk, R. D. E.-in-C.O. to N.W. Reg. .. 13.4.53 Robbins, R. A. D. E.in-C.O. to P. & T. Dept
- Nyasaland . .. 2.10.50
Asst. Engy. ) Chambers, J. Scot to Australian P.O. 24.11.49
‘Warwick, H. A. E.-in-C.O. to H.C. Reg. 29.3.53 Dick, G. C. E.-in-C.O. to Scot. 31.5.53
Northall, B. V. E.-in-C.0O. to N.E. Reg. 26.4.53 Coles, G. E. E.-in-C.O. to H.C. Reg. 26.5.53
Trask, G. W. F. E.-in-C.0. to Austrahan 20.9.49
P.O Expl. Offr.
Green K. T. H.C.Reg. to P. & T. Dept. Allen, T. K E.-in-C.O. to Australian
East Africa .. .. 14248 PO. .. 13.10.49
Sims, G. H. E.-in-C.O. to Australian M.T.0. 11
P.O. .. 24.11.49 Huxley, R. T. .. E.-in-C.O. to L.T. Reg. 1.4.53
Retirements and Resignations
Name Region Date \ Name Region Date
Snr. Exec. Engr. . Asst. Engr.—continued.
Reeves, L. N. E.-in-C.O. (Resigned) 7.5.53 Godliman, D. E. E.-in-C.O. (Resigned) 27.56.53
Exec. Engr. Inspector.
Allies, H. J. N.E. Reg. 31.3.53 Bryan, T. H. L.P. Reg. 1.4.53
Alderton, A. G. .. N.E. Reg. 21.4.53 Brooks, W. . N. Ire. Reg 31.3.53
Moore, H. J. .. . L.T. Reg. . 30.4.53 o Sulhvan D. B. A. S.W. Reg. 8.4.53
Shipperbottom, F. . N.W. Reg. 28.3.53 Blackie, J. N.E. Reg. 30.4.53
Huntington, F. N.W. Reg. 14.5.53 Harriott, W. s. N.E. Reg. 29.4.53
Pickering, E H.C. Reg. 4.10.52
Asst. Engr. ‘Wilson, L. J. H.C. Reg. 22.2.53
Ottaway, A. C. .. + L.P. Reg. 10.3.53 Pa.rsons, E. H.C. Reg. 4.4.53
Lancaster, A. E. . N.E. Reg. 16.3.53 Robinson, F. S. P. Mid. Reg. 18.5.53
Robson, S. .. .. N.E. Reg. 17.4.53 .
Parker, J. .. .. N.E. Reg. 31.3.53 | Prin. Sc. Offr.
Earnshaw, E. .. N.E. Reg. . 2.3.53 Beckman, R. E.-in-C.O. (Resigned) 16.5.53
Dukes, H. B. .. S.W. Reg. .. 3.4.53
Ramsden, W. E. N.E. Reg. 20.4.53 | 4sst. (Sc.) .
Miles, H. . .. N.W. Reg . 31.5.53 Durbridge, K. J. B. E.-in-C.O. (Resigned) 30.4.53
Strathern, J. . .. Scot. 16.4.53
Hampton, . H. W. W.B.C. 25.4.53 | Regl. M.T.O.
Power, W. . E.-in-C.O 31.3.563 Daft, W. E. L.T. Reg. 31.3.53
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Deaths

Name Region Date Name Region Date
Exec. Engr. ] Inspector
Goddard, J. R. E.T. Exec. .. 16.5.53 Shrimpton, O. L.T. Reg. 6.3.53
Asst. Engr.
Veneer, A. G. H.C. Reg. .. . .. 21.5.53

DRAUGHTSMEN
Retirement Transfer

Name Region Date Name Region Date
Ldg. D’'man. D’man.
Dadswell, J. H. E.-in-C.O. .. .. .. 17.2.53 Harrison, A. F. L.T. Reg. to E.-in-C.0O. 4.5.53

CLERICAL GRADES

Retirement

Name

Region Date

Sny. Exec. Offr.
Foord, F. C.

E.-in-C.O. (Health Grounds)

9.4.53
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Fine wires in telecommunication & electronic equipment

need

MARKETED

E.3616

the ovtly vitalised pure rosin cored Solder

ACTOL is the only fast-working cored
solder which is chlorine free. Its pure
rosin flux is vitalised by an exclusive
process to increase its wetting power
without altering its chemical proper-
ties ; it contains no additive. Further-
more, ACTOL has the unique Enthoven
stellate core for rapid wall solder col-
lapse and faultless fluxing. ACTOL
leaves a hard, non-corrosive residue

of maximum insulation resistance.

A.LD. approved. In all standard
tin/lead alloys, 10-22 s.w.g.

Please send for a sample of ACTOL
or ask one of our technical advisers
to call.

Perfect joints in precision instru-
ments and delicate components need
ACTOL, the only vitalised pure rosin
cored solder.

Developed and manufactured at the Enthoven Solder Factory

BY ENTHOVEN SOLDERS

LTD.

89

UPPER THAMES ST., LONDON,

Telephone : MANsion House 4533
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Midland Office: 19 The Parade, Leamington Spa.
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keep up-to-date with MARCONI

We would like to draw the attention of all our friends
to the new instrument catalogue. This handsomely
bound publication records the latest developments in
the communication and industrial fields — as have
our loose-leaf catalogues up to now. But techniques
advance as Marconi research progresses, and for
clarity’s sake all available data has been re-cast in

the new format. We hope this will prove even more
valuable to you than its predecessors.

If you are on our existing mailing list, you will
have your new Marconi Instruments catalogue this
month. But do jog our memory if, by cﬂance, we
overlook you — we want every executive who really

needs one to have a copy.

MARCONI! INSTRUMENTS

SIGNAL GENERATORS
WAVE ANALYSERS

BRIDGES

MARCONI INSTRUMENTS LIMITED

Q METERS - OUTPUT METERS
BEAT FREQUENCY OSCILLATORS AND INDUSTRIAL ELECTRONIC INSTRUMENTS

Northern Office: 30 Albion Street, Kingston-upon-Hull.

WAVE METERS

ST. ALBANS - HERTFORDSHIRKE

Export Office: Marconi House, Strand, London, W.C.2.
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Established in 1858 (only 21 years after Queen Victoria came to the throne)
Stemens Brothers & Co. Limited have, during six reigns — by con-
tinuous research and manufacturing experience — contributed
in no small measure to the high standard attained in the
electrical industry. To-day their products and achieve-
ments are known over the greater part of the globe.
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Established 1858
SIEMENS BROTHERS & CO LIMITED
WOOLWICH LONDON S.E. I8
SIEMENS ELECTRIC LAMPS & SUPPLIES LIMITED - LONDON EC4
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