








larger abrupt direct current impulse which actuates
the radio transmitters, monitoring \Wheatstone tape
recorders, or the order wire sounders.
Fig. 7 shows a simple schematic diagram of the
relay.
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Fic. 7.—SchHematic DiaGrRaM OF TRIGGER REeLay.

The oscillatory impulse passes through a small
full-wave metal rectifier before actual application to
the input terminals. This rectifier is, however,
omitted from the simple diagram for the sake of
clearness.

In the normal condition, i.e., with no signal input,
the grid of V, is biassed negatively to the no current
condition in that valve by virtue of the current
through R, ; while the grid of V, is at zero potential
with respect to this cathode, thus permitting
maximum current to flow in the output load R;. It
is important to observe at this stage that the anode
current of V, flows through R|.

Now if the potential on the grid of V, is raised
positively as by the arriving signal at the input,
current commences to flow in V| and R, thus decreas-
ing the current in V,, Ry, and consequently R,. It
is seen, therefore, that the grid of V, gets a positive
bias in addition to, and resulting from, the signal
input voltage, and this internal action in the relay
continues until the current in R is reduced to zero.

With a suitable value for R,, a phenomenon of
instability termed *‘ triggering '’ takes place in which
the reduction of current in V, to zero is virtually
instantaneous with the application of the signal volt-
age above a certain minimum. Again, depending on
the circuit constants, the new or triggered condition
will obtain so long as the originally applied signal
voltage persists. On its withdrawal, a similar
phenomenon of triggering in the reverse direction
occurs and a reversion to the original or normal state
takes place.

D.C. Hysteresis. The behaviour of the mutually
coupled circuit of V, and V, exhibits a form of
hysteresis phenomenon. Referring to Fig. 8, if the
critical voltage where the discontinuity arises on
increase of signal volts is ey, an arbitrary zero datum
being chosen, then, on reduction of voltage, the
reverse discontinuity will occur at a lower voltage e,
and the value e;—e, can serve as a measure of the
hysteresis loop for the purpose of this discussion.
In practice e,— e, can be arranged to be nearly zero.

The point of interest, especially to those ex-
perienced in the art of signalling, is that under
dynamic conditions of operation the practical form of
this relay is made to exhibit a third effect, namely,
that of the addition by the actual input signal of a
compensating voltage e, to the restoring voltage e,
so that e, 4 e, is greater than e,. Now e, does not

244

begin to appear until the initial triggering. action at
the threshold operating value e, has been effected
and its value is arranged to be dependent on the
signal voltage in excess of e,.

It is therefore obvious that the hysteresis loop of
the relay will change from a condition such as (a) in
Fig. 8 for small signal amplitudes to (b) for larger

amplitudes, the

(a) | width of the loop

i being dependent on

the magnitude of
the input signal.

The compensat-
ing voltage e, is
introduced by the
resistance and con-
i denser R, acting in
I the grid circuit of

(b) } V,. Before the
3 initial  triggering
takes place, the
grid of V, being in
the negative con-
dition, the resist-
ance and condenser
play no part; but

F16. 8.—OVERALL directly the relay is

CIHARACTERISTICS OF triggered by the in-

TRIGGER RELAY. - put signal, the

negative potential

is removed, thereby transferring the grid from the

negative condition into the more positive region
where grid current will flow.

A proportional voltage will be developed across
the resistance condenser R, as the rounded input
signal increases in value. By the suitable choice of
values the duration of a dot of large amplitude (a),
can be made to equal the dot of smaller amplitude (b)
as shown in Fig. 9.
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Descriptien  of
System. The sys-
tem provides for

TSRELAY OUTPUT

| London and Lea-
! field; seven chan-
' nels, six outgoing
} ] . and one incoming
|
I

. 4 twelve outgoing
| (8) : and two incoming
: channels between
|

operate per single
pair of wires, two
such pairs being
employed. Ten of
the outgoing chan-
nels are designed
for high - speed
operation of the
radio transmitters, while the remaining two out-
going are used in association with the two in-
coming channels for service order wire communica-
tion between the Radio Station and C.R.O. The
order wire transmissions in the opposite direction are
operated in the same frequency band (although not
at the same frequency), discrimination between send-

Fic. 9.—Tvypical. EFFecT OF
TrRIGGER RELAY IN CORRECTING
SicNAL DISTORTION.
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Fia. 18.—ARRANGEMENT o FrLTERS For Eacit LN,

the low pass 0-900 are likewise divided by the 0-600
and 600 to o low pass and high pass filters, and
similar reasoning brought to bear on the transmis-
sion taking place above 1,200 c.p.s. will show that
the emerging currents from the terminating filters
have been separated into the following bands :—

L.P. 0- 600 0- 600 c.p.s.
H.P. 600- ~ 600- 900 ,,
H.P. 900- oc 900-1200 ,,
L.P. 0-1500 1200-1500 ,,
L.P 0-1800 1500-1800 ,,

H.P. 1800- ~  1800-2100
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An attenuation-frequency chart, giving the precise
measurements of the transmission characteristics
taken from the common input to the several output
jacks of the filter system is shown in Fig. 19, the
dotted line on the right indicating the complementary
line attenuation at the higher frequency.

After leaving the filters, a single stage of amplifica-
tion is introduced in each high-speed channel before
leaving the main rack. This is necessary in order to
cstablish a high ratio between the V.F. signals and
the strong interfering currents at radio frequencics
picked up in the leads and apparatus leading to the
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Fi16. 19.—ATTENUATION/ FREQUENCY CHARACTERISTICS OF FILTER SYSTEM.

radio transmitters. It may be mentioned in this
connexion that special precautions were necessary in
the design of the amplifying equipment in use at
Leafield to minimize the effects of this source of inter-
ference; moreover, radio frequency suppressing
circuits have been fitted to the input of the trigger
relays, the arrangements resulting in the reduction
of the high frequency currents, when all transmitters
are in operation, to a sufhciently low non-interfering
level.

Return Ovder Wire Channels. The separation of
the incoming transmissions has already been dealt
with. In addition, there is impressed on each line
the seventh or return channel. These separate order
wires are supplied from the same oscillator, the
arrangement for dividing the output and the method
of differential line balancing with respect to the re-
ceiving circuits being similar to the arrangement at
the London end.

Results Obtained in Service Operation. A single
channel system based on the principles outlined in
this article :—forerunner of the present system—was
installed at the C.R.O. London in 1931 for experi-
mental transmissions to Oslo, via a short wave trans-
mitter at Rugby. Speeds of 300 w.p.m. were obtain-
able and cvery satisfaction was obtained by this

method of land line control. The multi-channel
system just described was put into commercial
operation on the 2nd December, 1933. Its freedom
from signal distortion was immediately apparent and
revealed the great advantage of the completely
electrical method of signalling over the older methods
which necessitated skill and dclicate adjustments of
relays, especially at the radio station. Up to the time
of writing, no single case of imperfect keying, due to
the system, has been reported from overseas. It is
noteworthy that the accuracy of signal transmission
and performance of the complete transmission system
can be determined quantitatively without resort to
qualitative tests by the telegraph machine senders
and receivers that may be applied to each end of the
system. The commercial pattern thermionic valves
of the indirectly heated cathode type have given entire
satisfaction. Over ninety per cent. of these valves,
have, for a period of continuous working prior to and
since the date of traffic operation, exceeded a life of
8,000 hours. The complete elimination of batteries
from the system, the reliable operation of Westing-
house rectifiers and the many important features of
wiring and design of the equipment has resulted in
the production of a practically trouble-free tele-
graphic transmission system.
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Automatic Exchanges—Maintenance Replacements :
An outline of the Central Normal Stock Scheme A. L. BARTON

as the standard system for telephones in this

country, much attention has been directed to
the problem of supplying spare parts for maintenance,
and it is the purpose of this article to outline a scheme
which has been generally adopted for use where auto-
matic equipment is concerned. .

In view of the fact that the carly automatic
exchanges were to a large extent experimental, and
in consequence of the many changes in the type of
equipment likely to arise, little attempt was made to
allocate departmental codes to the various items of
apparatus installed. It was also felt that, whereas
the comparatively small number of parts required for
manual exchanges could be coded, easily identified,
and held by the Stores Department, the more
mechanical and far greater number of piece parts
used on automatic equipment could not be satisfac-
torily dealt with on similar lines, and the use of both
departmental and contractor’s code numbers for the
various items would lead to confusion.

Consequently, arrangements were made for the
contractors to supply in each case piece part draw-
ings and stock lists indicating the individual parts of
the different items of apparatus fitted on the ex-
change, from which information necessary for the
purchase of new parts could be extracted as required.

The drawings and lists referred to are known as
Spare Parts Folders and the code numbers quoted by
the contractors are used in all cases.

For the early automatic exchanges a supply of
parts for maintenance purposes was made by the
provision of a spare Uniselector, Selector, and Relay-
Set of each type fitted on the exchange.

From the sparc equipment thus provided, parts
were taken as required, and when any of the parts
had been removed to replace faulty items on the
exchange equipment, subsequent renewals were made
by purchase from the contractors.

As experience was gained it was also possible to
compile a list of the parts most frequently required
and to obtain a stock for further use.

This system, howcver, proved both clumsy and
expensive. Owing to the varying life of different
parts and their susceptibility to faults, it was found
that, whereas a few of the parts used in the make up
of the spare selectors, etc., were frequently required
for replacement, the majority of the items very rarely
required renewal. Further, owing to the purchase
of parts in small quantities by the various exchanges,
it was not possible to obtain an economical purchase
price from the contractors. With the large increase
in the number of automatic exchanges and the con-
tinued development of new systems and facilities, it
was therefore essential to proceed with the provision
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SINCE the introduction of automatic working

of an adequate supply of spare parts on an economical
basis.

Various types of automatic equipment installed by
the five contractors, i.e., Messrs. Automatic Electric
Co., Standard Telephones and Cables, General
Electric Co., Siemens’, and Ericssons, and ranging
from the early Strowger type to the more recent line-
finder and bypath equipment have to be catered for,
and it will be realized that the number of different
items required for replacement is considerable.

Parts of standard equipment such as Condensers,
Resistors, Uniselectors (P.O. Type), étc., are not
catered for under the scheme and will continue to
be obtained from the Stores Department. As
obtained from the P.O. Stores Department. As
further items become standardized, e.g., Machine
Impulsing No. 1 and the P.O. 3000 Type Relay, the
parts will be coded by the Department, appear in the
Stores Vocabulary, and will be obtainable via the
Stores Department in the usual manner.

CENTRAL N@RMAL STOCK SCHEME.

A scheme was introduced experimentally in the
London Engineering District in 1929 by which a
stock of parts required for the maintenance of auto-
matic equipment was concentrated at a Central
Depot.

The object of the scheme was to reduce the amount
of spare parts held at each exchange. This was
made possible by limiting the exchange stocks to
items frequently required, and by holding a stock of
other parts at the Central Depot only. Bulk pur-
chase of parts was also made possible under this
scheme, thus effecting a considerable saving in the
purchase of spare equipment.

Following the success of the scheme in the London
Engineering District,-it was decided to extend the
trial in the South Lancashire District. A Central
Normal Stock was therefore opened in Manchester
to cater for the automatic exchanges in the rapidly
growing Manchester Director Area, and this func-
tioned with satisfactory results.

An essential feature of the scheme is the establish-
ment of a Replacements Depot to work in conjunc-
tion with each Central Normal Stock Depot. At
these Depots all maintenance replacement work in-
volving the use of special tools is carried out, and
faulty items returned from the various exchanges are
examined, defective parts renewed, and the items
placed back into stock, resulting in a further saving
on the purchase of spare parts. A depot of this
nature was set up in connexion with the London
Central Normal Stock in June, 1931, and the
additional facilities thus afforded have resulted In
improved automatic exchange maintenance.





















Electrical and Other Services at the

Post Office Research Station

Introduction.

ROBABLY nowhere in the Post Office En-
p gineering Department is such a wide field of
electrical communication engineering covered
as at the Research Station (Fig. 1) and the methods
adopted in providing the necessary supplies to the

1ot & e (ammmor)

R. S. PHILLIPS, AM.LEE.

ELEcTRICAL POWER PLANT.

Electrical power is received from the Willesden
Borough Council sub-station erected at the North
East corner of the site. The supply is three-phase,
four-wire, 50 cycles, with a voltage of 240 between
each phase and the neutral, and 415 between each of
the phases. It is brought
from the sub-station to
the main switch room,
Fig. 2, situated between
the generator room and
battery room on the
ground floor of the Cen-
tral Building, by two
armoured cables: each

cable is 4-core, three
cores 0.2 sq. inch and one

core 0.1 sq. inch. The

cables are terminated be-
hind the main switch-

board on oil-immersed
circuit - breakers, which
are cabled to the bus-bars
via the Company’s meters
and the Station’s record-
ing kilowatt meters. Nor-
mally, both breakers are
closed so that the load is

shared between the two
main cables, but, in the

event of a fault occurring
on one cable, the other
with its associated switch
and meters is of sufficient

F16. 1.—REsEarcH STaTION LAY-OUT.

various laboratories and workshops must often have
been a matter of more than passing interest to many
members of the Department. During the past few
years and especially since the erection of the new
buildings and the advent of the Training School, the
Station has been visited by large numbers of all
grades of the engineering staff. Visitors and
students have from time to time asked questions such
as, ‘“ What method is adopted to distribute all the
telegraph, telephone, repeater and special voltages to
the laboratories,”’ ‘‘ How does the staff locator
work,”” *“ What would the staff do in the event of a
fire,”” and so on. It is therefore thought that an
article on the various electrical and other services
would be of interest to members of the engineering
staff.

size to deal with nearly
the full station load. As
the power is paid for on
the maximum demand
system (a fixed charge per kilowatt of maximum
demand, plus a charge for each unit consumed), each
of the two Company’s meters registers the maximum
demand in kilowatts as well as the consumption in
B.O.T. units on its particular cable. The two
recording wattmeters, each having a range of 200
kilowatts, serve as a check on the Company’s meters
and furnish useful information to the power engineer
as to when the maximum loads are likely to occur
and so enable him to keep the maximum demand
figure to the lowest possible, consistent with satis-
factory service. In addition to these meters, a few
of the more important sub-circuits are provided with
energy meters, one of which is cabled in a semi-
permanent manner only, so that it is possible at short
notice to use it for metering any of the sub-circuits
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Set No. Motor. Generator. Normal Use.
1 3-phase D.C. shunt wound— IFor charging the main 240-volt batteries.
and 6-pole induction 10.3/15 kilowatts—
2 i 23 H.P. 220/320 volts.
3 i 3-phase D.C. shunt wound— Booster machine for boosting any cell in any of the main
| 4-pole induction 1 kilowatt— batteries.
" 2H.P 4/10 volts.
— - ,‘, — mmeen - - — _— e — S -- B -
4 i 3-phase D.C. shunt wound— IFor charging either or both halves of the 22v +ve 22v —ve
and 4-pole induction 4 kilowatts— and 40v +ve 40v —ve batteries.
5 “ 6.8 H.P 40/100 volts.
6 ‘ 3-phase D.C. shunt wound— IFor supplying hecavy current, low voltage, to any laboratory
4-pole induction 2 kilowatts— for current measurements.
3.5 H.P. 2/20 volts.
7 “ 3-phase D.C. separately excited Distribution of 110 volts, D.C., to laboratories for oscillo-
| 4-pole induction field— graph arcs and small motors.
| 13.5 H.P. 7.5 kilowatts—
; 100/240 volts.
8 3-phase D.C. shunt wound— IFor charging 60-volt battery which supplies current
4-pole induction 1.8 kilowatts— durability laboratory.
3.5 H.P. 66/100 volts.
9 3-phase D.C. compound IFor supplying current to the secondary cell testing laboratory.
4-pole induction wound— The motor starter is fitted with a trip which open circuits
21 H.P. I kilowatt— the no-volt coil and stops the machine when the cells have
12/14.5 volts. been on charge for the required period. The cells
isolated by the operation of the reverse current trip on the
circuit brealer.
10 3-phase ) D.C. Com.POU“d Supplies power to photographic laboratory for film projection
4-pole induction wound— in the lecture theatre.
61 H.P. 3.5 kilowatts—
100 volts.
11 3-phase D.C. shunt wound— IFor charging 24-volt batteries in main battery room.
4-pole induction 1.2 kilowatts—
2% H.P. 20/40 volts.
12 3-phase D.C. shunt wound— IFor charging the main 50-volt batteries.
4-pole induction 9 kilowatts— ’
12 H.P. 50/75 volts.
13 3-phase D.C. shunt wound— Supplies current to laboratories for high powered amplifiers.
4-pole induction + kilowatt—
1 H.P. 300/500 volts.
14 110-volt D.C. shunt A.C. 30-pole— IFor general A.C. testing in the electrical testing laboratories,
3 H.P. 2000/3600 r.p.m.— The control panel including field regulator, meters, and
directly coupled— motor starter, is fitted in the laboratory.
maximum frequency
900 c.p.s.
output 60 volts—
1 amp
15 240-volt D.C. shunt A.C. 30-pole— IFor general A.C. tesgng in the Signalling Apparatus and
12 H.P. 830/2000 r.p.m.— Circuits laboratories in which the control panel is fitted.
belt-driven with various
pullev ratios—
maximum frequency
} 8000 c.p.s.
output 100 volts—
' 3 amps.
16 240-volt D.C. shunt | Manual telephone ex-
0.7 H.P. change tone generator Transmits manual exchange tones to the Signalling Apparatus
(Busy, ringing, dial, and Circuits laboratory.
etc.).
17 3-phase induction Automatic  telephone Transmits automatic exchange tones to the Signalling
0.7 H.P. exchange tone Apparatus and Circuits laboratory.
generator.
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tory wall. When the main roadway system (of rein-
forced concrete) was laid down, the opportunity was
taken to bond together several of the iron reinforce-
ment grids and to connect them by cable to the plug
panel in the Line Transmission laboratory, so that
this earth may be used by any laboratory. Finally,
a special earth has been provided for the impulse
generator (which gives instantaneous heavy dis-
charges at 250,000 volts) because the ordinary earth
leads are too long to give efficient protection with
such steep-fronted discharges.

LLIGHTING.

The lighting cables to the sub-distribution boards
are either plain lead-covered I.R.V. core or lead-
covered and armoured, whilst from these boards to
the fittings the standard method of I.R.V. cables in
conduit is employed. Corridors, lavatories, etc.,
are fitted with the usual 25-watt pendants : totally
enclosed fittings with either 100-watt or 150-watt
lamps serve the laboratories and offices. All lamps
in the workshops are fitted with enamelled iron
shades to lessen the risk of breakage: since the
shades are metallic, they are insulated from the
holders to minimize the risk of shock. In the
laboratories, the general lighting is supplemented
where necessary—for microscope work, relay adjust-
ments, etc.—by portable flexible arm fittings capable
of being plugged into the sockets of the A.C.
switches on the bench panels. Emergency lighting
is provided in the main and basement switchrooms
from the 240-volt batteries in the event of a failure
of the Company’s supply. Special lighting is

employed in the main entrance hall and stairway of
the General Research Block, in the Lecture Theatre,
and the Library. Ten pendants, each consist-
ing of a cluster of four 100-watt and one 200-watt
lamps, provide the lecture theatre with excellent
illumination, whilst in the library a rather novel
method of concealed lighting has been installed.
Around a cornice near the ceiling 25-watt lamps at
1 ft. spacing are fitted and rendered invisible from
the floor by thin strips of frosted glass. The result
is a pleasing and efhcient diffused illumination over all
the tables. For the sake of economy and to suit
individual requirements a table lamp is fitted on each
of the five tables.

STAFF ].OCATOR.

During the past few years the number and extent
of the buildings have gradually increased and it was
becoming very difficult to locate senior members of
the staff when urgently needed. Some form of
staff locator became a necessity and as none of
the types on the market was considered quite
suitable, it was decided to design a locator and
the one installed is composed entirely of standard
Post Office apparatus (Figs. 12 and 13). Each
senior officer (Staff Engineer, Assistant Staff
Engineers, and Executive Engineers) is allocated a
number of one or two digits and if he cannot be
located by the ordinary telephone system, the
operator throws a key and dials the appropriate code
number. This causes the lamps behind the corre-
sponding digits on the locator boards to flash inter-
mittently—0.75 sec. on, 0.75 sec. off. The faces of
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varies according to the trunking arrange-
ments of each exchange, but generally
speaking one equipment is provided for
each group of 1,000 lines. Whenever
possible a final selector number is used to
which every group of incoming junctions
has access, but when this is not possible
owing to a manual board having access over
separate groups of junctions to different
blocks of numbers in the numbering scheme,
it may be necessary to provide additional test

i 2 1o Motor .

= -l A;———J:tart. number equipments.
Cont. Ring Circuit. Fig. 6 shows the circuit for test number
Tone. equipment. Relay A is operated by the final
Fic. 6.—TesT Numser EQuipMENT CIRCUIT, §elector, after.wh.lch relay. B responds to the
interrupted ringing periods. Relay BA
follows relay B, but retains during the 0.2
tone and flashing signal of characteristic periodicity. sec. ‘“ silent ’’ ringing period. Therefore, taking

To increase the stringency of the test as regards
impulsing efficiency the final selector numbers used
include the digits *“ 0 ’’ and *“‘ 1.”

The basis of provision of test number equipments

into account the combined slow releasing periods
of B and BA, there is approximately a tone and

flash period of 1.8 seconds ‘“ on '’ and 1.2 seconds
¢ OH.,’

The Control of Amplification in Repeater Systems

At the present time, the power supply at repeater
stations consists principally of anode and filament
batteries. These in some cases are floating. On the
repeater racks, the filament voltage is maintained at
approximately 21 + 0.5 volt, an alarm bell operating
when these limits are exceeded. The anode voltage
is not specially controlled and has a value generally
between 125 and 135 volts, whilst the minimum value
may be below 120 volts.

In testing equipment, such as oscillators and trans-
mission sets, the speed of operation and time for
recalibration of the equipment are becoming increas-

ingly important factors. To ensure stability of the
equipment, a simple control for the H.T. voltage has
been tried consisting essentially of a resistance and
neon tube. It is very effective and will be applied to
heterodyne oscillators and direct-reading measuring
sets. The increasing efficiency of trunk circuits
leads to the necessity for greater precision in main-
tenance, and to preserve the necessary margin of
stability on a long international circuit the possible
variations which may occur in a few repeaters and
cable sections constituting one link in the circuit must
be kept at a small value.
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Fic. 1.—Circuit or CHARGEABLE TIME INDICATOR.

Resetting the Time Check. On completion of the
timing the control key is thrown to the ‘‘ reset ™’
position. Relays ST and SW will be released and
the uniselector returns to the home position.

Time Announcing Signal. The time announcing
facility will be introduced early in 1935. The signal
will consist of four tones or pips, spaced at one second
intervals and of a duration of approximately 150
milli-seconds. The tone will have a frequency of 900
cycles per second and will be generated by a valve
oscillator equipment except where a voice frequency
machine is already provided, in which case, the 900-
cycle tone will be obtained from this source.

The valve oscillator will, whenever possible,
operate from the public electricity supply and three
types of oscillators will be available to cater for the
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varying supply conditions. One type will cater for
100 to 120 volts D.C., a second for 200 to 260 volts
D.C. and a third for A.C. mains supply of any
voltage.

A fourth type, which will be battery operated, will
be introduced if cases arise where no public supply
is available.

The oscillators have been designed to give an out-
put of approximately 6 volts in order to provide 0.4
volts across the cord circuit. They are capable of
serving a maximum of 30 simultaneous announce-
ments without any appreciable drop in voltage except
in the case of the battery oscillator which provides
for a maximum of 10 simultaneous announcements.
It is essential that the tone signal shall be applied to
the cord circuit before the expiry of each three-minute









can be mounted on the keyboard, has been developed
jointly by the Automatic Electric Company and
the Post Office. This timer has been given the rate
book title of Clock No. 44 (Fig. 3) and consists
of electromagnetically controlled cyclometer drums
which display the chargeable time. The Clock
assembly, together with a standard type lever key and
a two position rotary key is mounted on a key plate
41 inches by 1 1/16th inches. Two drums, each
engraved 0 to 9, display the chargeable time in
minutes and tenths of a minute up to a maximum of
9 minutes. The control key, with which is associated
the resetting button, has two positions, namely, Start
and Stop. With the control key rotated to the start
position, depression of the resetting button is impos-
sible, thus guarding against accidental restoration of
the display during timing.

In the normal position the clock displays 9.9
minutes, the first impulse restoring the reading to
0.0. The object is to give the subscriber the benefit
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Armature Restoring Spring

of the first impulse, which may be anything up to
6 seconds.

The operation of the drums is on the reverse-drive
principle. A ratchet wheel is attached to each drum
and the armature is fitted with two pawls. One pawl
engages with the ratchet of the tenth minute drum
and the other engages with the minute drum on the
completion of each ninth impulse. Attached to each
indicating drum are two cams (see Fig. 4), one of
which operates the spring combination for controlling
the lamp and tone signals and the other, a heart-
shaped cam, functions for resetting.

To start the clock the operator rotates the control
key to the start position, whereupon the clock com-
mences to step due to the 6-second clock pulse being
connected to the drive magnet (see Fig. §). After
2.8 minutes, the tone control relay, PP, is connected
by the operation of springs 2 and 3, 6 and 7. Relay
PP then receives four pulses from the tone control
circuit and each time it operates connects a tone to
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A Simple Moving-Coil Microphone

Summary.

HE work recorded in this article was originally
I undertaken in order to produce a microphone
suitable for use with Conference Telephone
Systems and Subscribers’ Loudspeaking Telephones.
As the investigation proceeded, it became obvious
that the method of design adopted was capable of
producing an instrument of better performance than
was necessary for these particular purposes. The
instrument, as finally designed, has actually proved
to be of considerable general utility.

(1) Introduction.

Investigations have recently been undertaken at the
Post Office Research Station in order to perfect the
design of a Loudspeaking Telephone of general
application. It is intended that such a telephone will
act as an adjunct to the normal subscriber’s tele-
phone, enabling him—when he so desires—to carry
on a conversation with a distant subscriber by means
of a remote microphone and loudspeaker unit. As
the design of the system progressed, it became
obvious that a special microphone was required to

meet the particular requirements of the Loudspeaking -

Telephone.

The microphone to be used for this purpose must
have a reasonably uniform frequency characteristic
and must produce a minimum of ‘‘ background
noise.”’ This latter requirement is extremely im-
portant, since speech currents from the microphone
are used to operate a ‘‘ voice switching '’ circuit.
The design of this voice switching circuit involves
the use of a two-valve amplifier in the microphone
circuit. The instrument must therefore be sufficiently
sensitive to send to line a speech power equal to that
sent from an average subscriber’s telephone when
the microphone is used with a two-stage amplifier
and spoken to in a normal voice from a distance of
about two feet. Further, the arrangement of the
apparatus used for Conference Telephone and Sub-
scribers’ Loudspeaking Telephone systems involves
the use of a long connecting lead between the micro-
phone unit and the amplifiers. The microphone must
therefore be of a type which will function satisfac-
torily when so connected without involving the use of
unduly large or fragile connecting wires.

It appeared probable that the majority of the above
requirements might be met by the use of an electro-
magnetic instrument. Since the electro-magnetic
instruments available on the market were either too
costly for general use or unsuitable in performance,
it was decided to design a simple moving coil micro-
phone, using a permanent magnet to supply the
necessary magnetic field in the air-gap. Such an
instrument has the added advantage of needing no
polarizing current.
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(2) General Consideration of Mowing Coil Micro-
phones.

Consider any microphone of the moving coil type
having a constant value of magnetic flux in the air-
gap. The e.m.f. generated in the moving conductor
will then be proportional to the velocity of motion
of the conductor in the air-gap. If the microphone
is to have the same sensitivity at all frequencies, it is
apparent that the velocity of motion of the coil
caused by a sound of a given intensity must be
independent of the pitch of the sound. It is necessary
to investigate the exact nature of this requirement
more closely :—

Consider a point P situated in a sound field set up
by a source of sound of adjustable pitch. Let the
sound pressure at P-be independent of the pitch of the
sound. If a moving coil microphone with uniform
sensitivity at all frequencies is placed at the point P,
the velocity of the coil of the microphone will be
independent of the pitch of the sound. This will be
so, despite the fact that the sound pressure at P is
now no longer independent of the pitch of the sound
—the sound field having been distorted (by the
presence of the microphone of finite dimensions) to
an extent which will vary with frequency.

Normally there will be mechanical resonance of the
suspension system of the moving coil, and the
velocity of the conductor will not be independent of
frequency for a constant applied alternating force.
It will become smaller as the frequency is either
increased or decreased from the resonance frequency.

There are two general methods of overcoming
this difficulty in common use.

(1) The Mechanical Impedance of the moving
system is made to be approximately constant
over the required frequency range. This is
usually attained by either,

(2) Reducing the mass of the moving parts
to a minimum and swamping the variations of
impedance by adding a relatively large, con-
stant resistance (‘‘ damping '’ the system) or
(b), Coupling suitable resonators to the mov-
ing system so that the impedance of the com-
bined system is less dependent on frequency.

It should be noted that it is still necessary to
arrange that a sound of a given intensity results in an
effective force upon the moving system which is
independent of the pitch of the sound (i.e., the extent
to which the microphone of finite dimensions distorts
the sound field must be considered).

(2) The variations in sensitivity of the microphone,
whatever their cause, are compensated by
suitable variations in the gain of the amplifier
used with the instrument.

Both these methods have been successfully

employed in various designs of microphone. Method



(1a) is not used to any great extent since it results
in a comparatively insensitive instrument.

Wente and Thuras® have used method (1b) with
considerable success. Their design, however, in-
volves skilled assembly of small parts and the main-
tenance of small clearances to a high degree of
accuracy. The instrument is therefore somewhat
expensive to manufacture.

The Electric and Musical Industries Co. have pro-
duced an instrument by application of method (2).
It is understood that the instrument is constructed so
that the suspension resonance occurs at about 500
cycles per second (c.p.s.). The resonance is fairly
well damped and the overall frequency characteristic
of the microphone alone shows a slow rise of
sensitivity to this frequency and a slow drop above it.
This is compensated by a suitable electrical equalizing
circuit in the microphone amplifier. The damping of
individual microphones is adjustable electrically to
suit a fixed amplifier characteristic. Again, careful
assembly is necessary and the amplifier used with this
type of microphone is not immediately applicable to
other purposes. The instrument is relatively expen-
sive.

A third method has been employed in the design of
the microphone to be described.

The suspension resonance of the moving system is
adjusted to occur at a frequency which is below the
useful range. The moving system is then ‘‘ inertia
controlled ’’ and the velocity of the coil for a given
applied alternating force is inversely proportional to
the frequency of the applied force.? It is therefore
necessary to arrange that the effective force applied
to the moving system progressively increases as the
pitch of the sound to which the microphone is exposed
is increased. There will be a tendency for this to
happen in any case due to the obstruction of the
sound field by the microphone, but this effect is
limited to a ratio of 2 :1, as between high frequencies
and low - frequencies.® This is not sufficient and
some further compensation must be arranged. It is
provided in the design under consideration, by a suit-
able arrangement for access of sound to the back as
well as to the front of the system. Thus, at low
frequencies to which, by virtue of inertia control, the
mechanical system is comparatively sensitive, the
operating force is comparatively weak since it is due
to opposing sound pressures which are nearly equal
in magnitude and phase. As the frequency is raised
and the mechanical system becomes less sensitive,
the operating force becomes stronger because of the
increasing difference in phase and magnitude of the
opposing forces.

This method of design involves a straightforward
and simple construction procedure. The suspension
must be so designed that the resonance frequency is
below, say, 60 c.p.s. A slight variation of the actual
frequency for individual specimens is unimportant.

1 Journal of Acoustic Soc. Amer. Vol. 3, page 44.
2 W. West. Acoustical Engineering, page 25.

3 Rayleigh, Theory of Sound, Vol. 2, Chapter 17; also S.
Ballantine, Phys. Rev., Vol. 32, page 998 (1928).

This means that the construction can easily be
adapted for mass production and a cheap item pro-
duced.

(3) Theoretical Consideration of the Method of
Equalizing the Frequency Response of the
Inertia-Controlled Microphone.

Sound is allowed access to the back as well as to
the front of the moving system. The phase and
amplitude of the sound pressures existing at the back
of the system are controlled by adjustment of the
shape and size of the microphone. It is therefore
necessary to determine the obstructing effect of the
instrument upon the sound field in which it is
situated. This may most easily be done by consider-
ing the microphone as a sphere and modifying the
results of the analysis to suit the particular shape
involved.

Consider a rigid sphere, of radius r cms., situated
in the vicinity of a source of sound. Then the
intensity of sound will be different at various points
on the surface of the sphere due to the presence of
the sphere as an obstruction in the sound field.
Rayleigh has calculated the magnitude of this
obstructing effect® and the following results are
extracted from his analysis.

Let the source of sound be situated at a point A
and let the centre of the sphere be situated at 0.

Then, a line drawn from A through O will pass
through the surface of the sphere at two points B
and B’ where B’ is on the side of 0 remote from A.

Consider any point P on the surface of the sphere
and let the intensity of sound at this point be I.

Then, if cos POB = u; Rayleigh shows that the
following relations hold (to an approximation which
is close for values of kv <C %).

When p = + 1,

1 5
= _ —— k%% + 77755 kvt + ...
P=g+ gt T
When p = - 1,
1= L + S k%% 4+ 02755 kirt + ...
4 144
When ® = 0,
. }T _ b e 10534 ke 4o
where k = 27 < wave-length of the sound.

It will be seen that kr may be defined as the ratio
of the circumference of the sphere to the wave-length
of the sound.

When kr is zero, the value of I becomes 0.25. This
figure therefore represents, on the same scale, the
intensity due to an unobstructed source of equal
strength.

The directions p = + 1, pu= -1 and p=10
represent directions which may be defined by looking
from the centre of the sphere in the direction of the
source of sound, in the opposite direction and
laterally, respectively.

4 Rayleigh, Theory of Sound, Vol. 2.
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Ashton-in-Makerfield Telephone

Exchange

the first satelite to be connected to Wigan. [t

was opened on Saturday, the Ist September,
1934, and embodies so many new features in the
design and method of automatic telephone switching
that an attempt has been made in the following notes
to show some of the important developments which
have been put into practice in its construction.

Buildings erected in the township of Ashton-in-
Makerfield are liable to be adversely affected by sub-
sidence due to the labyrinth of excavated coal seams
which abound below this part of Lancashire : a fissure
on the site was actually noticeable and it was decided
to alter the lay-out of apparatus and put up two small
buildings joining them by means of a wooden
corridor. This expedient distributed the weight
fairly uniformly. One portion houses the apparatus
and the other the power plant, and in the corridor are
reasonable bights in the cables to allow of a fair
settlement without disconnexion.

The equipment was installed by the Automatic
Electric Company and is known as Type No. 32A.
It incorporates the standard British Post Office line
finder system, suitable for working in conjunction
with the common control apparatus which is installed
at Wigan. The equipped capacity is 260 lines with a
300 multiple, the ultimate capacity being 500 lines.

Fig. 1 shows the trunking diagram and it will be
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o

noted that discrimination can be effected to route the
call to (a) the main exchange, (b) manual board
(“ 0 Level) and (c) the numbers in the local area.
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If necessary, by a simple addition, discrimination can
also be given to other satellite exchanges.

Unlike the standard method where discriminating
selector repeaters are used, the apparatus installed at
the Ashton-in-Makerfield exchange has the special
feature whereby it is released immediately the dis-
criminating digit has been dialled, with the result that
only a small amount of this type of equipment is
required. The discriminating feature employs the
following apparatus :—2 start relay-sets, 2 allotters,
4 discriminating relay-sets, 4 uni-selectors, 4 primary
hunters, 4 junction hunters (A), 4 junction hunters
(B); and whichever part of it is in use is released
immediately the discrimination has been effected.
The amount of apparatus provided is, of course, a
minimum and many more lines could be satisfactorily
handled without additional equipment. A 30-second
delay pulse releases the discriminator and connects
the subscriber to N.U. tone if he fails to dial the 1st
digit within that period.

The subscriber’s loop causes the line finder equip-
ment to test for a free discriminating relay-set.
Normally the allotter preselects an idle D.R.S., but
if this preselection has not taken place, conditions
are set up which cause the allotter magnet to be
energized with the result that the wipers are rotated
to find an idle D.R.S. When one has been found,
the primary hunter drive magnet is brought into
operation causing its wiper to hunt to find a marked
contact set up by the line finder equipment. Simul-
taneously the driver magnet of the junction hunter (A)
is energized to test for and seize an idle main ex-
change relay set unless the wipers are already stand-
ing on a free one. The subscriber’s loop is then
extended wvia this primary finder and the primary
hunter wipers to operate the A relay in the main
exchange relay-set. Dial tone is also connected over
the negative line to the calling subscriber.

On receipt of the first train of impulses, the dis-
criminator steps : the impulses are also repeated wvia
the junction to step the selector at the main exchange.

If the main exchange has been dialled, the con-
ditions given by the discriminator to the main ex-
change relay-set will cause the associated group
finder to hunt for a marked contact in the group finder
bank. The circuit is so arranged that only one
common relay in the groups of discriminators can be
operated at once. Hence only one group finder hunts
at a time. On the group finder being seized, the
main exchange relay-set is extended to the calling
line and the remaining trains of impulses are repeated
to the main exchange.

When the relay-set has switched through to the
calling line, a release condition is returned to the
discriminator, which, upon restoring to normal, is
free to be preselected in readiness for the next call.
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Relay H puts the lines through to the wipers and
provides for (a) the operation of C, (b) this operates
F and (c¢) the holding of B against the release of
relay A.

Relay C, in operating, breaks LK’s testing circuit
and prepares circuit for CN and SD.

Relay F prepares busy flash and tone, also circuits
for busy hold and D. Further digits now pass ahead
and the positive and negative lines are switched clean
into the final selector. The group selector is held by
its. LK holding to the 300Q) battery on the P-wire.
Relay B is held by H which is locked and now
dependent on LK’s release.

Required subscriber free : Relay H in the final
selector operates and puts battery back on SW wia
contacts of H2 or TO to SD and earth. SD operates,
completes a locking circuit clear of H, and TO puts
earth on P and prepares a circuit for CN and release
circuit of F.

Relay LK releases, and releases H which transfers
the lines from the final selector to the selector ‘A relay.
Relay CN operates for ringing and ring return cir-
cuits : so also does A to hold relay B.

The holding of the train is now controlled by A.
Relay SD is held to the final selector H relay.

Ringing of required subscriber : This is controlled
by the operator’s ring key and OC operates due to
unbalance. The return of F, due to short circuit of
the 400Q) winding, connects ringing to the negative
wiper and ring tone to the calling side.

Subscriber’s Answer : Relay F operates, locks and
connects the called subscriber’s loop to relay D which
operates to reverse the battery to the calling side to
give supervision.

Release is controlled by the operator who releasing
A, B, TO, CN, F and C, causes an earth to short
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circuit SD. The rotary circuit is then again com-
pleted and the switch released.

Required subscriber engaged: The final selector
puts earth on the P lead which allows LK to release.
Relay LK and H function as before and the final
selector provides a condition which allows relay H
to operate. The position now reached is that of busy
flash and tone are connected to the calling side and
busy hold to the B relay. This holds the final selec-
tor H relay and the lines of the required subscriber
are connected through to the group selector, but are
disconnected at this point.

Busy flash and tone indicate that the subscriber is
engaged and the trunk call is offered. (Toneless
flash is given if the outlets are engaged). This is
effected by the unbalancing of the incoming line
which allows OC to operate. Thus from earth B,
OC, TO operated, SD normal, winding of CN, C op,
N op, R int, R magnet to battery, relay CN operates
and connects lines to condensers, allowing a speech
path between operator and required subscriber.

Relay D arranges for supervision to the operator
and SD’s circuit is prepared. Busy flash and tone
are removed. Immediately earth is taken off the
required subscriber’s call off relay (normally con-
trolled by calling subscriber) the circuit for SD is
effective and SD operates. Relay D is then con-
nected to the negative and positive wipers and
through to the required subscriber. Relay D re-
leases if the subscriber has cleared and gives a clear
to the operator. The operator then uses the ring
key and again operates OC. Re-ring facilities are
provided.

In conclusion, the authors wish to express their
thanks to the Automatic Electric Company, Mr.
Phillips and Mr. Fazackerley.









Telephone Week at the London Trunk Exchange

HEN the Postmaster-General announced
W that after 7 p.m. Trunk calls could be made

to any part of the British Isles for 1/-, it
was evident that a great increase in evening traffic
would result, especially in view of the wide publicity
given to the telephone service during Telephone
Week. The difference then existing between the
evening conditions and the morning ‘¢ busy-hour "’
was, however, so great that a sufficient margin of
safety appeared to exist, and, so far as the London
Engineering District was concerned, it was felt that
the chief effect of the reduction in charges would be
to prevent evening routine testing of repeatered
circuits, and to necessitate an extension of the
exchange maintenance staff rota to twenty-four
hours.

It soon became evident on Monday, Ist October,
that the reduced and uniform charge was appreciated
by the public even beyond anticipation, for shortly
after 7 p.m. the switchboard was ablaze with light
as subscribers competed with each other to obtain
their ¢ shilling’s worth.”” This condition is clearly
seen in Fig. 1, which represents the discharge

circuits, in fact all lines over which reasonable trans-
mission could be obtained, were commandeered. The
transmission aspect was important, as the public are
now accustomed to a high standard. To have rushed
in low grade circuits would have been sheer waste of

time and would only have given rise to complaints.
Obtaining the circuits was, however, only half the
battle—there still remained the difficulty of connect-
ing them to the switchboards, so that they could be
used for traffic. For inland calls, the London Trunk
Exchange consists of no less than 305 positions,
situated in four different rooms, each room being
provided with a separate multiple. To connect the
new circuits at the end of the normal groups in these
multiples meant joining up relay-sets, one of which
is necessary at each end of a trunk circuit under the
sleeve control system, jumpering to the various
multiples, modifying the Visual Idle Indicating
Equipment and altering the labels. Also, in cases
where sufficient spare jacks did not exist at the end
of the normal group, other groups of circuits had to
be moved to make room. All this work needed time,
and time was precious, since the new circuits had to
be ready for the rush of traffic

500 anticipated on the following even-
450 ing. Difficulties, however, are
400 N made to be overcome and the
350 /N \ N solution of this one lay in con-
2300 / JIRN JIRN necting a number of jacks over
Q I \\ 1 \‘ the Straightforward Junction
W 250 / \ 7/ \l ] \ Positions to relay-sets jumpered
S 200
| J; N/ \ to the Trunk Test. These term-
X /50 T 7 1Y inations formed a ‘‘ pool” to
100 7 \ which each new circuit was
50 —— ‘“ patched ”’ immediately it be-
0 | came available.  Since every
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Fic. 1.—TrRUNk ExcHANGE BATTERY ; DiscHARGE CURRENT, 1sT OCTOBER.

current of the Trunk Exchange battery. Bearing in
mind that this curve includes current supplied to the
International Exchange, which did not participate in
the evening rush of traffic, it is evident that the
Inland Trunk Exchange had to face the sudden
application of a load equal to, if not exceeding, that
during the busiest period of the morning. Before
this deluge of calls, of which a large proportion was
confined to the long distance routes, the Demand
System had, perforce, to give way to Delay Work-
ing.

Strenuous efforts were made by the Traffic Staff to
deal with the new conditions, but that, as Kipling
would say, is another story, the object of these notes
being merely to record the part played by the London
Engineering District in meeting the emergency. The
immediate cry was for more lines, more lines at once,
and to meet this need aerial reserves, experimental

tions, the new circuits were avail-
able to all with an absolute mini-
mum of delay.

To obtain additional lines, the L.T.S. arranged
with the renters of private wires to release them for
traffic purposes in the evening. These circuits also
were ‘‘ patched ’’ into the pool by cords at the Trunk
Test Position, which, as can be seen from Fig. 2,
ultimately resembled the after-math of a severe snow-
storm in the old days of the aerial Trunk system.
As a result of these efforts, no fewer than 28 long
distance trunk circuits were available for traffic with-
in twenty-four hours.

On Tuesday evening the traffic was even heavier
than on Monday, and, although the efforts which had
been made enabled the completed calls to rise from
67.59% to 749 of the total bookings, it was evident
that the new conditions were not a mere flash in the
pan, and that the efforts to provide additional plant
must be pushed on at high pressure.

More and more circuits were obtained from spare
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The New B.B.C. Studio at

WING to the prospect of having to relinquish
O No. 10 Studio, due to the rebuilding of

Waterloo Bridge, it became necessary for the
B.B.C. to find another large studio to replace it. In
February, 1933, the B.B.C’s attention was directed
to the old Skating Rink in Delaware Road, Maida
Vale. The building is situated in a residential neigh-
bourhood near Warwick Avenue Underground
Station. It occupies a site rather more than twice
the size of the site of Broadcasting House.

The building is mainly of one storey, but at one
end there are two storeys and this part has been used
for offices, waiting rooms, etc. The large studio has
been built within the original building. It is 110
feet long, 72 feet wide and 32 feet high to the centre
of the curved ceiling. In addition, though the studio
will not be licensed for public performances, there is
a balcony with seats for an audience of 112 people.
The studio is designed to accommodate an orchestra
of 120 players and a chorus of up to 200 singers.

The construction of the studio presented many
interesting problems, among which was the provision
of sufficient height for so large a room. This diffi-
culty has been overcome by suspending the ceiling
from new steel trusses placed between the trusses of
the roof of the main building. These new trusses are
carried by steel stanchions built into the studio walls,
the total weight of the steel-work being about 90
tons. No part of the steel-work comes into contact
with any of the original building. The walls of the
studio are of solid brickwork 14 inches in thickness,
the whole studio being entirely independent of the
main building. The mechanical transmission of
noise and extraneous interference is, therefore, re-
duced to a minimum.

The internal acoustic treatment and decoration of
the studio has been carried out in building board and
plaster, whilst large concrete baffles have been fitted
over the air ducts through which the used air is
extracted from the studio. Conditioned air is sup-
plied to the studio through two continuous slotted
ducts which form a conspicuous feature of the curved
ceiling. The ceiling also has four continuous coves
in which electrical strip lighting is placed for decora-
tive effect. The main lighting is from pendant
fittings, those at present in use being only of a
temporary nature.

Power Supply.

Electrical power is supplied to the Maida Vale
premises from the Metropolitan Electric Supply Com-
pany’s mains. A sub-station has been installed in
the building. The input to this is taken from the
Company’s high-tension feeder at a pressure of 6,600
volts. This is transformed to provide two supplies
to the building, one being 400 volts, 3-phase, 50
c.p.s., and the other 230 volts, single-phase, 50 c.p.s.
in the remaining space available in the building.

As at Broadcasting House, provision has been
made for an emergency lighting system in case of a

Maida Vale

failure of the mains. A different system, however,
is employed. In the event of a failure about half of
the main lighting is automatically disconnected from
the mains supply and connected to a stand-by battery.
This supplies sufficient lighting for the continuation
of a transmission until the normal supply is restored,
upon which the portion of the lighting still connected
to the mains will, of course, come into operation, after
which the emergency lighting will automatically be
switched back to the A.C. supply. The automatic
switching is so arranged that the change-over to the
emergency supply takes approximately one second.

Control Room Power Supply.

There is a separate battery room adjacent to the
Control Room which supplies current for the Control
Room amplifiers, switching relays, etc. These
batteries are charged by a set of motor generators in
an adjoining room. There are four separate sup-
plies :—

Cathode heating—
6 volts, 800/1200 ampere hours.
Anode supply—
250 volts, 20/30 ampere hours.
Microphone polarizing—
12 volts, 100/300 ampere hours.
Relay operation, etc.—
24 volts, 200/300 ampere hours.
Both the batteries and motor-generator sets are
duplicated as at Broadcasting House.

Studio Equipment.

The studio is equipped with ten microphone points
which are connected to five separate circuits, there
being two points in parallel on each circuit. This
allows flexibility in the placing of microphones about
the studio, whilst provision is made for any type of
microphone to be used. The microphone circuits
terminate on a 6-way fade unit in the adjoining
listening room, which is also equipped with a gramo-
phone desk for the reproduction of effects and a loud-
speaker for checking purposes.

Control Room.

The Control Room equipment consists of four
control positions and one switching position and, in
addition, two rows of racks which carry the
amplifiers, switching relays, line termination equip-
ment, and power-discharge switching. The four
control positions follow standard B.B.C. practice,
whilst the switching position through which pro-
grammes are passed to Broadcasting House is fitted
with operating keys for the control of all amplifiers
and switching circuits. Through this position pass
all telephone calls between the Maida Vale premises
and Broadcasting House.

An additional control position is provided in an
acoustically treated room fitted with a loudspeaker
so that programmes can be controlled by a member
of the Balance and Control section.
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Notes and Comments

Telephone Development

LSEWHERE in this Journal, we publish an
E account of the activities resulting at the

London Trunk Exchange by reason of the
reduced night charge for trunk calls and the conse-
quent avalanche which descended upon the staff on
duty during the memorable first week of October.
Throughout the country, the demand for lines and
still more lines was similar. Engineers and traffic
staff, linemen and operators, all were involved in the
clamour for more channels of communication and all
worked with a will to provide every possible channel
of the requisite standard of transmission.

Some measure of the amount of traffic resulting
from the adoption of such a low uniform flat rate for
trunk calls within Great Britain, regardless of
distance, may be gathered from the fact that upwards
of 1,000,000 night-charge trunk calls have been com-
pleted since October Ist.

The reduced rentals for telephone service also
brought a great demand from the public; the net
growth in telephone stations for the ten weeks from
October 1st, when the reductions came into force,
was 51,502. This figure is within a few hundreds of
the total net gain in stations during the preceding six
months ending September 30th.

The introduction of coloured telephones in three
standard colours at a fixed.charge of £1 has also
proved popular; incidentally, the relative popularity
of the three colours, ivory, jade green, and chinese
red, is roughly in the proportion 4:2:1, so far as
present returns show, although jade green is rapidly
improving its position in the scale.

The results so far achieved are probably unpre-
cedented in the annals of telecommunication and
amply justify the bold policy adopted by the Post-
master-General, the Rt. Hon. Sir Kingsley Wood,
in making such drastic reductions in the charges for
telephone service.

Post Office Telephone and Telegraph
Convention

We are pleased to announce that the first Post
Office Telephone and Telegraph Convention is to be
held at ‘‘ The Hayes,”’ Swanwick, Derbyshire, dur-
ing the period May 24th to May 30th, 1935.

The Rt. Hon. Sir Kingsley Wood has kindly con-
sented to preside at the ceremonial opening and
Colonel Donald Banks also hopes to be present.

The detailed arrangements for its inauguration are
in the hands of a small Committee, under the chair-
manship of Mr. B. O. Anson, Assistant Engineer-
in-Chief. Good progress is being made and the
Committee hope to issue invitations early in the New
Year to London and Provincial representatives of all
Branches of the Post Office associated directly or in-
directly with the Telephone and Telegraph services.

The Convention will provide an opportunity for the
cultivation of friendly relationships throughout the
Service and will conduce to the mutual pleasure of
all those attending.

We wish the organisers of the scheme the full
support and success that is so obviously merited.
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Launching of Ships by Radio

The recent launch of the New Zealand Star from
the world famous shipbuilding yard of Messrs.
Harland and Wolft, Ltd., Belfast, served to focus
attention on the launching of ships by radio. Lord
Bledisloe, the Governor General of New Zealand,
speaking from that country, over the England-
Australia radio link, effected the launch by depres-
sing a button and thereby transmitting a signal over
a second circuit and effecting the launch of-the ship.
As our readers will be no doubt interested in the
technical aspects of such an achievement, it is hoped
to publish an article on this subject at an early date.

Telephone Transmission, V

The Board of Editors ofters its apologies to readers
for the non-appearance of this article in this issue by
reason of pressure of work on the author, Mr. R. M.
Chamney, who is responsible for the provision of
trunk circuits and has been largely concerned with
meeting the demand for lines arising from the in-
crease in night traffic.

Obituary : J. Brown, M.LE.E.

It was with deep sorrow that his many friends
learned of the sudden passing of Mr. James Brown
who retired from the position of Assistant Super-
intending Engineer in the London Engineering
District only three years ago. He and his wife had
spent a happy motoring holiday in his native Scot-
land and had reached Callander on their way back to
London when, without warning, heart failure
occurred.

Many links with that period of telegraphic expan-
sion attributed to the ‘‘ sixpenny tariff *’ of 1885
have been broken during the past few years but none
of them has concerned a more typical product than
““ J.B.” of that sound school of engineering training
which began with an apprenticeship in a large tele-
graph instrument room—in his case for 13 years at
Aberdeen. His engineering service covered the
period from 1898-1931 throughout which, as the
valedictory note in the October, 1931, issue of this
Journal showed, he bore a wvery full share of
responsibility for the development of the telephone
system in London.

Those of us who came close to him feel that we
have parted with a personal friend as well as with
a colleague of great merit and ability; and this
feeling deepens the sympathy which we, on behalf
of all who knew him, extend to Mrs. Bown.

J. W. Al

Erratum

In the note on ‘‘ Carrier in Underground Cables ”’
on page 203 of the October issue, the words ‘‘ a
small compensating resistance ’’ in the right-hand

column should read a simple compensating
rectifier-resistance network.”’


















The Institution of Post Office Electrical Engineers

RECENT ADDITIONS TO THE INSTITUTION
LIBRARY.

1074 Technique of efticient nffice methods.—P. T. Lloyd.
(1930, Brit.).

1075 Portland cement.—A. C. Davis. (1934, Brit.).

1076 Elementary text-book on mechanical drawing.—
J. E. Jagger. (1921, Brit.).

Elements of machine design.—W. C. Unwin and
A. L. Mellanby :

1077 Part 1.—General principles, fastenings and trans-

missive machinery. (1927, Brit.).

1078 Part I[.—Chiefly on engine details. (1931, Brit.).

1079 Introduction to machine drawing and design.—
D. A. Low. (1932, Brit.).

1080 Manual of machine drawing and design.—D. A.
Low and A. W. Bevis. (1933, Brit.).

1081 Air conditioning.—]. A. Moyer and R. V. Fittz.
(1933, Amer.).

1082 Warming of buildings by electricity.—F. C. Smith.
(1934, Brit.).

1083 Elements of radio communication.—]. H. More-
croft. (1934, Amer.).

1084 Thermionic emission.—A. L. Reimann. (1934,
Brit.).

1085 Mechanical refrigeration.—H. Williams. (1934,
Brit.).

1086 ‘Comite Consultatif International de Communica-
tion Telephonique a Grande Distance, Paris,
1931.—Trans. and pub. by S. T. & C., Ltd.
( , Brit.).

1087 The advancement of science: addresses delivered
at the annual meeting of the British Association

for the Advancement of Science.— — (1934,
Brit.).

1088 Through space and time.—Sir James Jeans. (1934,
Brit.).

1089 Neon.—S. Gold. (1934, Brit.).

1090 Intermediate electrical theory.—H. W. Heckstall-
Smith. (1932, Brit.).

1091 Text-book of inorganic chemistry.—]. R. Parting-
ton. (1930, Brit.).

1092 Bessel functions for engineers.—N. W. McLachlan.
(1934, Brit.).

1093 Elementary dynamics.—R. C. Gray. (1934, Brit.).

1094 Elementary statics.—R. J. A. Barnard. (1930,
Brit.).

1095 Electron tubes and their application.—]. H. More-
croft. (1933, Amer.).

1096 Dry rot in timber.—Dept. of Scientific & Industrial
Research. (1933, Brit.).

1097 British hardwoods : their structure and identifica-
tion.—Dept. of Scientific & Industrial Research.
(1929, Brit.).

1098 The Post Office, 1934.— — (1934, Brit.).

1099 Where to seek for scientific facts.—A. B. Eason.
(1924, Brit.).

CORRESPONDING MEMBERS.

The following have been elected :—
J. P. Lowe, Cia Nacional de telefonos del Peru, La
Rifa 327, Lima, Peru.
H. C. Plessing, Jydsk Telefron, Aktieselskab Aarhus,

Denmark.

J. H. S. Ford, 34, Coolmine Road, Toronto, Ontario,
Canada.

D. Lusk, Divisional Engineer C.T.O., Colombo,
Ceylon.
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D. G. Ross, c/o Divisional Engineer, P. and T.,
c/o Divisional Engineer, G.P.O. Annexe,
Cape Town. .

G. W. Nash, ¢/o Chief Engineer, P. and T., G.P.O.,
Pretoria, S.A.

H. E. Berthold, c¢/o Divisional Engineer, P.O. Box
4588, Johannesburg, S.A.

RETIRED MEMBERS.

The following members, who have retired from the
Service, have elected to retain their membership of the
Institution :—

C. T. Peacock, St. Olaves, Cliff Avenue, Leigh-on-

Sea.

F. H. Roberts, 22, Moore Road, Mapperley, Notting-
ham.

H. Escott, 42, Brooks Road, OIld Trafford,
Manchester.

W. J. Bailey, Ardmay, 11 Townley Road, E.
Dulwich, S.E.22.

Local Centre_ Notes

North Midland Centre

On the 10th October Mr. C. H. C. Baillie, Surveyor,
South Midland District, opened the winter session of the
Centre by reading a paper entitled ‘‘ The Surveying
Staff.”” lllustrating his paper by many interesting, and
sometimes quaintly amusing, extracts from official corre-
spondence of the early days of the Surveying Branch,’
Mr. Baillie indicated the growth and extension of the
functions undertaken by the Surveying Staff together
with the increasing measure of co-operation with the
Engineering Staff which had become necessary.

A highly interesting paper on ‘‘ Practical Develop-
ment "’ was read to the Centre by Mr. E. W. Knight,
Inspector, Southampton, on the 7th November. Although
critical, and at times even provocative, Mr. Knight’s paper
offered many constructive and practical suggestions for
the better organising and carrying out of development
work, and aroused a keen discussion for which the time
allowed, although extended considerably beyond the usual
limit, was far too short.

North Eastern Centre

On the 9th October, Mr. C. A. Taylor lectured on
‘“ Telephone Line Circuits,”” dealing particularly with
“ Transmission,” and on the 13th November Mr. C. W.
Lemmey read a paper on ‘* Various Aspects of Overhead
Construction.”” There was a good attendance at each of
the meetings and the discussions reached a high standard.

Mr. W. Stewart, Assistant Superintending Engineer,
retired on December 31st, 1934, and a Smoking Concert,
at which a presentation was to be made, was fixed for
30th November. Unfortunately, Mr. Stewart was taken
ill on 26th November, and the arrangements had to be
cancelled. Our sincere hope is, that Mr. Stewart will
soon recover and enjoy the rest he has so well earned.
He has the assurance of the cordial wishes of the staff in
the District for good health and a long and happy retire-
ment.



Junior Section Notes

London Centre

With a programme of seven meetings a month, London
is an active and progressive Centre. Twelve very success-
ful meetings have passed and our sincere thanks are due
to both Senior and Junior Section members who have
given us so much of their time and thought.

We have been privileged to visit both Croydon Air Port
and the Department’s Research Station at Dollis Hill.
A large and enthusastic body of members was able to
attend on each occasion and at Dollis Hill we were glad
of the opportunity to greet members from the Aldershot
Centre, while the visit was made more enjoyable by the
fact that the Research Centre was responsible for con-
ducting the party round the Station. An act which all
appreciated.

Finally, a membership of approximately 450 makes an
encouraging start, but it is a small percentage of the
possible membership and we would urge all who still are
not enjoying the privileges which the Institution offers, to
ask themselves why they should lack the advantages
possessed by others.

Edinburgh Centre

Mr. S. Wilson gave an interesting paper on ‘‘ Etymo-
logy of Telephone terms ' at the October meeting.
*“ T'he Grid Scheme ’* was the subject of a paper delivered
by Mr. P. Miller at the November meeting. Both papers
provoked interesting discussions and good slides enhanced
the value of Mr. Miller’s paper.

The prize and certificate awarded to Mr. J. Lockie for
a paper on ‘‘ Telegraphy—Old and New ' and the
certificate of merit awarded to Mr. J. S. White for a
paper on ‘‘ Trunk Demand,” by the Council, for papers
read by members at meetings of the Junior Section during
the Session 1933-34, were presented by Mr. \V. V. Ryder,
Sectional Engineer, at the opening meeting of the Session.
Mr. Ryder congratulated the recipients and commented
on the general excellence of the papers rendered during
the Session, a fact borne out by the awards made to the
Centre.

Aberdeen Centre

Mr. W. C. Sutherland gave a paper on ‘* The Cabling
Gang '’ at the opening meeting in October and Mr. W. ].
Eves, Sectional Engineer, delivered a paper on ‘* Voice
Frequency Telegraphs '’ at the November meeting. There
were excellent attendances and good discussion at both
meetings.

Stoke-on-Trent Centre

The Stoke-on-Trent Branch of the Junior Section,
which has been in existence for two very successful
Sessions, has launched upon the third with enthusiasm.
On October 9th, 1934, a ‘* Hat Night ”’ was held con-
sisting of an open discussion upon problems and matters
of general interest met with by the members in their
work. The items were written on question papers and
placed in a hat, from which they were taken at random
and dealt with. A very enjoyable evening was spent,
many points being raised which were of much educational
value.

During the remainder of the Session a meeting will be
held on the second Tuesday of each month until March,
1935. Papers on the following subjects being given :—

‘“ Internal Combustion Engines —Mr. J. B. Hood.

* The Power Plant ”—Mr. P. Davies.

‘“ The Police Telephone & Signal System "—Mr. W.

Elkin.
‘“ Radio Interference —Mr. R. Bowers.
*“ The Moving Coil Voltmeter *’—Mr. H. B. Davey.
Although our 1934/5 programme is a good one, we have

a further benefit in our local library where we have over
100 interesting books on kindred subjects. These, in
addition to the wonderful range of books held in the
Headquarters library, to which all our members have
free access, make membership of the Junior Section
exceedingly worth while.

Cardiff Centre

A very successful meeting of the members of the Staff
under the Chairmanship of the Sectional Engineer, Mr.
E. Ogden, with the object of forming a Branch of the
Junior Section of the 1.P.O.E.E., was held at the Head
Post Office, Cardiff, on Tuesday, the 2nd October.

Mr. Ogden in his opening address expressed his
pleasure in occupying the chair, and to see the enthusiasm
displayed by the good number attending that evening.
He spoke of the mutual help that the older members of
the staff would derive by the interchanging of ideas and
of the advantages offered to the junior members of the
staff in listening and participating in these discussions.
In closing his address he said that both himself and Mr.
F. J. B. Clarke (Secretary of the Senior Section), who
had come along to advise the meeting of any point at
which there may have been some doubt, would be pleased
at all times to assist the Junior Section in whatever way
they could. At the election of Officers, Mr. Ogden was
nominated as the Chajrman for the coming Session, but
he advised the election of a member of the staff to that
position and therefore withdrew in favour of Mr. J. S.
Marks. Mr. J. S. Rafferty was elected Vice-Chairman,
Mr. Bernard Corp, as Treasurer, and Mr. A. H. G.
Field was elected Secretary.

After the Secretary had outlined the programme for the
coming Session Messrs. A. V. Games and C. Perry
thanked the Chairman and Mr. Clarke for their interest
in making the first meeting such a success and urged all
members to make this section of the I.P.O.E.E. one of
help both socially and educationally.

It is gratifying to learn that every day since this meet-
ing applications have been received from members of
the Staff and I believe that the total membership will
eventually exceed 60.

Norwich Centre

The first paper of the 1934.35 Session was given on
the 2nd of November, before a good attendance, by Mr.
J. G. Faulkner on ‘ The Mechanical Operation of the
Teleprinter No. 7A.”” A machine was taken to the meet-
ing, and part of it was dismantled and passed round for
inspection by the members.

This paper will be followed by one to be given by Mr.
T. H. Loome on *‘ The Electrical Circuits and Auxiliary
Equipment of the Teleprinter No. 7A.”

Other papers have been promised by Messrs. O. D.
Robinson, J. Lishman, L. V. Dyson, E. Walton, and
L. Brown, and there is every prospect of a very success-
ful Session.
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Number of Non-Coupled Positions ... 13

. Coupled Positions 12
- Incoming Junction (Strip
Mounted Apparatus) ... 1100
- Junction Finder Groups ... 22
. Cord Circuit Distributors... 22
'y Cord Circuit Relay Sets... 900
. Line Finders .. 924
' Position Cord Circuit
Finders 50
' Position opening Dis-
tributors . 44
" Positions thrown spare or
Recovered . ... 22

As the work of conversion progressed, positions were
gradually brought into service, so that on completion, a
total of 1050 junctions obtain access to the 25 Straight
Forward Junction positions.

Each of the 22 junction groups consists of 42 line
finders, the wipers being connected to the cord circuits
(outlets) and the 50 bank contacts, in multiple, to 50
incoming junctions and associated relays. The outlets
from the groups are graded to all the positions, and
access from any junction to any position is thus obtained.

Positions are *‘ closed '’ until the operator’s instrument
plug is inserted, when it is opened, busy conditions being
then removed on the associated outlets on all junction
groups.

Calls are distributed normally up to one call per free
staffed positions, but if all staffed positions are handling
a call, subsequent calls are distributed on a purely chance
basis.

A Position Opening Distributor operates if all outlets
from any group to the staffed positions are busy.

The advantages of the completed scheme are much
appreciated by the traffic staff and its introduction assists
them to cope with the additional pressure caused by the
increased traffic resulting from the recent reduction in
tariffs.

THE SCOTTISH RADIO EXHIBITION, 1934.

The Scottish Radio Exhibition held in the Kelvin Hall,
Glasgow, from the 31st August to the 8th September,
1934, was a typical example of Post Office enterprise and
publicity methods. The results obtained far exceeded
even the most optimistic expectations. Approximately
80,000 people passed through the Post Office Stand
during the term of the Exhibition, and the various
activities of the Post Office—Telegraph, Telephone, Radio
and Postal--proved of great interest to the public.

The Post Office exhibit consisted of two main parts;
the Stand proper, displaying working apparatus, and the
Cinema, in which films and radio interference demon-
strations weré given. The exhibit covered a floor area
of about 5,500 square feet, and was outstanding on
account of its artistic appearance. The Department of
Overseas Trade was responsible for its design and
erection, and the Engineering Department for the equip-
ment.

Two 30-feet aerial masts with a triangular aerial be-
tween them were prominent at the front of the exhibit.
Beneath the aerial, at ground level, rested a four-foot
globe of the world. The whole suggested the world-wide
nature of the Radio-Telephone Services. The globe
formed the centre of two approximately semi-circular
counters with a public gangway between them.

On the outer counters were displayed working tele-
printers, an automatic demonstration set. radio inter-
ference suppressors, the cathode ray oscillograph and
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cordless switchboard, several hand micro-telephones in
various colours, and postal and interference literature
10 + 30
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working. Other items included a cable-jointing exhibit
and two working Kiosks No. 2.

Two Teleprinters 7B, staffed by women operators,
worked to each other and as they were only 10 feet apart
the public were able to watch messages being transmitted
as well as received. This proved a great attraction and
it was evident that to many people was their first insight
behind the scenes of a Telegraph Office; and not a few
expressed surprise when told that the old Morse sounder
was as dead as the proverbial dodo. A Telex line to the
public Exchange system was provided for the receipt and
transmission of bona-fidle messages, and use was made
of this facility to exchange greetings with the Post Office
Exhibition at Scarborough.

The four-digit automatic demonstration set was
another great source of interest and the demonstrators
were kept fully employed. One man enjoyed it so much
that he returned three times, which speaks for itself.
There is no doubt that as the result of persistent publicity
the public is becoming ‘* telephone-minded.”’

At the Research counter the cathode ray oscillograph
was the major attraction, the wavering green line
operated by the gramophone of the ‘‘ See your voice ”’
telephone having a remarkable fascination for the man
in the street.

The Cinema seated 160 people and on either side of the
screen various items of electrical plant which give rise
to radio interference were exhibited. A film show con-
sisting of two films, one on the telephone side and one on
the radio interference side of the Department’s activities,
was given. The films lasted about half an hour and at
their conclusion a practical demonstration lasting fifteen
minutes was staged. This demonstration showed the
cause and cure of radio interference and was aimed at
bringing home to users of electrical plant their respon-
sibilities to the listening public.

A microphone and loudspeaker were installed and this
enabled the speaker to complete on more level terms with
the loudspeakers in operation on the exhibitors’ stands.
in the body of the hall. Two officers were on the plat-
form during the demonstration, one as an announcer
and the other as the actual demonstrator. The audiences
were verv interested and appreciative and the traffic to
the Radio Information Bureau was heavier than ex-
pected. Advice on radio interference problems was
sought bv people living as far away as India, Canada,
South Africa, and Borneo.

several museum items. On the inner counters a

were on view. A P.B.X. was also installed and

South Lancs. District

RETIREMENT OF MR. G. H. A. WILDGOOSE,
M.I.LE.E.

Retiring on November 30th last, Mr. Wildgoose had
completed more than 45 years of Post Office service.
His official career began as Boy Clerk at Macclesfield in
1889 and in 1890 he was appointed S.C. & T. In 1901
he was transferred to the Engineering Department as
Junior Clerk, Nottingham, and was made Sub-Engineer,
Scotland East, in 1903, afterwards transferring to the
Ireland (N.) District. In 1909 he was promoted 2nd
Class Engineer in the old North Western District, with
Headquarters in the Manchester Section. In 1911 he
was made Assistant Engineer, South Lancashire District,
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and in 1928 reached the rank of Executive Engineer,
Technical Section. .

During his service in the South Lancashire District
he took a very large share in the work of development
and modernization of the telegraph and telephone
systems, first on the Sectional work and later on the
more technical side.

He is joint author of a printed paper entitled ¢ The
Economics of the Provision of Plant for Telephone
Development,’’ read before the Institution of Post Office
Electrical Engineers, for which he was awarded a Silver
Medal. For many years he was the Local Secretary of
the Institution.

At a social function held on December 10th a radio-
gramophone was presented to Mr. Wildgoose. There
was a large and fully representative attendance and the
eulogistic speeches of his colleagues left no doubt that
he carries with him the best wishes of every one of them.
He was regarded as a man of outstanding ability and
upright character. He was ever helpful to his subor-
dinates and a faithful servant of the Department.
Motoring is his chief hobby, and may he long be spared
to enjoy it.

RETIREMENT OF MR. H. ESCOTT, A.M.L.LE.E.

Mr. H. Escott, Sectional Engineer of the Manchester
Internal Section, retired on 12th August, 1934, on account
of ill-health, and his many friends will share our regrets
that the improvement we hoped would follow the re-
linquishing of official cares, is all too ‘slow in develop-
ment; we still hope that continued rest will eventually
restore him to good health. The staff marked their
regard for him on retirement with a presentation of a
Radiogam, accompanied by a Dressing Table Set for
Mrs. Escott.

It was always good to look back with him at the tele-
phonic developments since he joined the staff of the
National Telephone Company in 1896, and to realise the
magnitude of the operations with which he has been
associated. Their number is beyond knowledge, and it
is true to say that throughout his official career his
keenest interest was displayed in all the progress made.
He came over with the transferred staff in January, 1912,
and occupied the Senior Assistant Engineer position until
his promotion to Sectional Engineer in May, 1926. From
that date to his retirement he was in charge of the Man-
chester Internal Section. The latter period of his office
was an exceptional trial, for during the time the area
has been almost completely converted to Director Auto
Working. The strain was too great and resulted finally
in the breakdown, from which H.E. is still a sufferer.

Those who knew H.E., the man, will never forget his
many acts of assistance to staff and friends in need of
help. His lovable nature endeared him to the staff he
so ably controlled, and we extend to him this further
message of sympathy and goodwill.

RETIREMENT OF MR. A. E. WHITE, AM.L.E.E.

Mr. A. E. White, Sectional Engineer of the Manchester
East Section, retired on the 30th September, 1934, after
46 years’ service. The staff showed their appreciation
of him on October 15th, when a presentation was made
to him by Mr. T. E. Herbert, Superintending Engineer,
on their behalf.

Mr. White entered the Post Office Service as a Tele-
graph Messenger in 1888, and in July, 1891, was
appointed Telegraphist. In January, 1902, he entered
the Engineering Department as a Third Class Clerk at
Nottingham, and after 2} years was promoted to Sub-
Engineer at Sheffield. He remained on the Sheffield
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staff until May, 1920, having seen service in the mean-
time in L.ondon, in connexion with the Inventory of the
N.T. Co’s plant, Coventry, and the Orkney Islands.

Mr. White was promoted to a Second Class Engineer
in 1909. In 1920 he was transferred to Manchester as
an Assistant Engineer and served under Mr. Magnall
until the latter's retirement. In March, 1931, he was
appointed Sectional Engineer of the Manchester East
Section and had a particularly arduous term of office,
since the heaviest part of the Automatic Transfer Pro-
gramme in Manchester occurred during this period.

M. White’s wide experience of the Engineering Depart-
ment’s operations proved invaluable during this time,
and his subordinates were always able to put their diffi-
culties to him and be sure of sympathetic treatment and
valuable advice.

Northern Ireland District

BELFAST RADIO EXHIBITION.

After four days intensive effort on the part of the staff
of the Northern Ireland Engineering District, the first
Telephone Exhibition to be staged in Ulster was opened
on 5th October in the new King’'s Hall at Balmoral.

Shortly before the opening of the Hall to the public,
the Superintending Engineer, Mr. T. T. Partridge,
arrived in company with Mr. Ardern, the Postmaster-
Surveyor. They were greeted in the vestibule by the
‘ Mystery Teleprinter >’ which was busily engaged in
typing out a message of welcome to them and asking for
their scrutiny of the main Post Office Exhibit which was
situated at the far end of the Hall. After a close exam-
ination of each item in the Post Office exhibit, the Super-
intending Engineer announced his entire satisfaction
and later expressed his appreciation to the Engineering
staff in a suitably worded telegram.

At 8.0 p.m. the Show was officially opened by Viscount
Craigavon, the Prime Minister of Ulster, who during the
opening ceremony, received a telegram from Sir Kingsley
Wood, the Postmaster-General. The telegram, which
the Prime Minister read to the assembly, ran as follows :

‘It gives me great pleasure to learn that you are
visiting the Post Office Stand at the Belfast Radio
Exhibition to-night. T hope you will find the
exhibits interesting and appreciate our desire to show
some of the various ways in which the Post Office
endeavours to serve the public. 1 retain a very
pleasant recollection of the visit to Belfast which you
made so agreeable to me last January, and look for-
ward to renewing my acquaintance with the North of
Ireland.

Kingsley Wood, Postmaster-General.”’

Viscount Craigavon immediately dispatched the follow-
ing reply :

‘“ Postmaster-General, G.P.O., London.

‘“ Many thanks; all here delighted to receive your
encouraging message. Assure you hearty welcome
any time you return.”’

After the opening ceremony the Prime Minister and
Viscountess Craigavon visited the Post Office exhibit and
showed the liveliest interest in the four-digit automatic
demonstration set which had a particular appeal to them
in view of the imminent transfer to automatic working in
Belfast. Passing to the Radio Interference exhibit, Mr.
Partridge explained to Viscountess Craigavon the various
ways in which interference to wireless sets is radiated from
automatic traffic signals, vacuum cleaners, and other piece
of electrical machinery. In the meanwhile the Prime
Minister was experimenting with the cathode ray oscil-
lograph and the antics of his voice dancing as a complex



wave of light across the oscillograph screen caused great
amusement to a crowd that packed the whole exhibit.

After the rush of the opening day, the stream of visitors
settled down to a steady influx of about two to three
thousand per diem. This figure, rather than declining,
showed a tendency to increase as the show drew to an
end. A large proportion of visitors evinced a keen
interest in automatic working and the questions asked on
this aspect of the exhibit were both numerous and varied.
It was apparent that Belfast intends losing no time in
becoming ‘‘ auto-minded.”

Perhaps the most popular item of the Show was the
Wireless Interference exhibit which was almost con-
tinuously surrounded by an intensely interested crowd.
It became increasingly apparent during the Show that
very few wireless owners were aware of the interference
suppression facilities offered by the Post Office. Proof of
this was evident at the Enquiry Bureau which took 274
interference complaints during the course of the Ex-
hibition.

RETIREMENT OF MR. A. M. HILLS.

Mr. Hills, Chief Clerk of the Northern Ireland District,
retired on the 23rd September, 1934, and at the October
meeting of the Local Centre tribute was paid to him for
his nine years’ work as Honorary Secretary of the Centre.
In moving a vote of thanks to the late Secretary, the
Chairman said that Mr. Hills was a man of unbounded
energy and stated that only those in close touch with him
were aware of the amount of work he successfully under-
took. Mr. Hills was unable to be present at the meeting,
but the thanks of members and their best wishes for many
happy years in retirement were conveyed to him. We
shall all miss his genial character.

A more tangible form of appreciation. in the form of a
gold watch, was presented to Mr. Hills by the Super-
intending Engineer, Mr. T .T. Partridge. on behalf of
the staff, at a pleasant little function held in the Super-
intending Engineer’s Office on the 28th November.

South Western District

CABLE CREEPAGE. RESTORATION OF CABLE
TO ORIGINAL POSITION OF ¢ PULLING-BACK.”

Two serious cases of cable creepage occurred recently
in this District. It is not intended to describe the
features of the actual creeping as, no doubt, readers are
by this time well acquainted with this aspect.

As far as is known, however, these were the first
occasions upon which the cable has actually been restored
to its original position by means of ‘‘ Pulling-back.”

Winch No. 1.

Road __Surface

The first case occurred in the Bristol-London main road
near Keynsham, i.e., between Bristol and Bath. Six
jointing lengths of the Bristol-Salisbury 4/40 Screened
and 138/20 P.C.Q.T. M/U. Cable were affected. The
provision of suitable anchorage could have obtained only
if considerable structural alterations to the manholes had
been carried out. It was, therefore, decided to attempt
the experiment of pulling back the cable.

Flexible joints were employed so that each length could
be handled separately. The joints themselves consisted
of an 18 inch length of Cable P.C.T. 150-pr/10 from
which the lead sheath had been removed. The pulling
rope was attached to the cable by means of figure 8 lash-
ing around a split grip, and in the instances where the
joint had entered the duct mouth, two half-hitches in a §”
steel rope were passed over the joint and pushed up the
duct beyond it. This provided sufficient grip in the cases
so treated, but would not be recommended where it was
anticipated that considerable force would be necessary to
break the adhesion between cable and duct surface.

Special care was taken to pull back the cable by
amounts of not more than two inches at a time, and it is
interesting to note that, in one case only, was it necessary
to piece the joint on removal of the flexible cable. This
fact indicates that considerable care had been exercised in
judging the distances pulled back in each case. No inter-
ruption to working circuits was caused throughout the
operations and no sign of damage to sheath was evident,
or has become apparent since.

The second case occurred on the 122/20 P.C.Q.T.
Bristol-Yeovil L. & B. Cable near ‘‘ Halfway Inn " be-
tween Yeovil and Ilchester. Circumstances in this case
were rather different inasmuch as J.R.C’s 7 were con-
cerned, which were rather deeper than usual, due to
super-elevation of the road surface which had been carried
out after the installation of the duct line. Also, the ducts
were liable to sudden flooding and the cable had been
draw ig by double lengths. These factors prompted the
decision to attempt the ‘‘ pull-back *’ in double lengths,
with a joint in the middle of each section so pulled.

The small size and depth of the boxes caused some
difficulty and the draw rope had to be run back through
a spare way of the duct to obtain a horizontal pull on the
cable, the winch, of course, being situated one joint box
behind the actual ‘‘ pulling *’ point.

In the first attempt this arrangement of the draw
rope and winch was duplicated so that the double length
was pulled from the middle and the end; this necessitated
having four holes open at a time and a signalling system
between the men carrying out the operations. The
method was impoved by substituting a lever arrangement
at the end of the length being pulled in lieu of the second
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draw rope and associated winch. The lever consisted of
a crowbar fitted with an extension tube attached to the
cable by means of a short rope and cable grip so that a
horizontal pull was obtained. The bottom of the bar
acted as the fulcrum and was held in position by means
of old ocak arms jammed between the sides of and at the
bottom of the box. This method reduced the signalling
necessary and had the great advantage of having control
of the two portions of the double length pulled at the same
oint.

P A safety device in the form of a coil spring was fitted
to the cable at the far end of the length being pulled, in
such a way that only about four inches could be moved
during each pull, the object being, of course, to prevent
any sudden rush of the cable and consequent buckling at
the point where the slack was being handled. The sketch
shows both methods employed in this case.

The whole operations were highly successful and it
speaks well for the care exercised by the officers con-
cerned when it is stated that the safety device did not
actually operate. Its use is highly recommended, how-
ever.

The following points may be of interest :—

In each case dealt with so far in this District there has
been only one medium sized cable in the conduit.

The duct lines concerned were fairly recent and spare
ways were available.

The cables were well coated with petroleum jelly and
were moved without difficulty.

It has proved safe and economical to pull back two
lengths at a time. The lengths should be pulled quite
independently, although partially simultaneousy and it is

desirabe to control both lengths from one point. Flexible
joints may or may not be necessary, according to local
circumstances, the chief concern being the control of the
slack produced by the pulling back.

North Midland District

Mr. A. Broomhead, Sectional Engineer at Peter-
borough, retired from the service on the 31st December.
He served with the Sheffield Telephone Exchange Com-
pany from March, 1890, and later with the National Tele-
phone Company from 1892. With the Company he was
successively L.ocal Manager at Chesterfield, Derby and
Sheffield (outer Division) and on transfer to 'the Post
Office, Assistant Engineer at Sheffield and Canterbury,
being promoted to Peterborough from the Cathedral City.

A dinner was held at the Angel Hotel, Peterborough,
to bid him official farewell, when Mr. IF. Milward Smith,
AM.1.E.E. (Assistant Engineer) presided, supported by
Mr. A. Wright, M.1.E.E. (Superintending Engineer), Mr.
D. S. Arundel, AM.1.LE.E. (Assistant Superintending
Engineer), Messrs. N. A. Saltmarsh and ]J. S. Baskill
(Chief Inspectors), Mr. Millard (Head Postmaster), and
members of the Sectional Engineer’s Staff. Mr. ].
McA. Owen, who is Mr. Broomhead’s successor, was a
welcome visitor.

Expressions from all grades testified to the universal
esteem in which Mr. Broomhead was held, and the Super-
intending Engineer on behalf of the Staff asked him to
accept a Bush Wireless Receiver as a tangible token.

May he have many happy days at Bournemouth.

Book Reviews

‘¢ Electrical Communication.”” A. L. Albert, M.S.
Chapman & Hall, Ltd., London. Price 31/-.

The author, who is Associate Professor of Communica-
tion Engineering, Oregon State College, has succeeded in
presenting, within relatively small compass, the various
phases of transmitting intellgence electrically as they con-
tribute to the problem of providing the public with an
adequate and economical communication service.

The book has been produced, not for the specialist in
particular, but for telecommunication engineers in general
and whilst American practice is, of course, described, the
work is sufficiently generalized to be of material interest
to engineers and students of telecommunication as well
as to those engaged in other administrative phases.

After devoting three chapters to a historical survey of
the subject and to the physical process involved in speech
and hearing, the author discusses the electrical funda-
mentals of telecommunication. Next follow short chapters
on the characteristic features of modern transmitters and
receivers.

The various switching systems employed in manual and
automatic telephone exchanges next receive attention, and
then follows a discussion on the principles of modern
telegraph systems.

The four following chapters are devoted to telephone
transmission and kindred subjects, such as attenuators
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and filters, loaded circuits, and inductive interference.
The book closes with three chapters on electron tubes and
their application to both wire and radio communication.

The book is adequately illustrated and well indexed;
a very convenient feature is the copious bibliography
given at the end of each chapter.

To those engaged in administrative, supervisory, or
similar activities which are essentially non-technical in
nature, but who desire a better understandng of the plant
and engineering features of telecommunication, this work
can be recommended as giving an admirable survey of the
whole field. W.S.P.

‘*“ Electron Tubes in Industry.”” Keith Henney.
McGraw-Hill Book Co., Ltd., L.ondon. Price 30/- net.

The use of thermionic and light-sensitive tubes in tele-
communication is well known and the many books on the
subject cover the work thoroughly. In recent years,
however, there has been an impressive growth in the uses
of electron tubes in other industries and the purpose of
this book is to describe as many of these industrial appli-
cations as is necessary to explain the fundamental
principles involved. At the same time, the newer tubes,
such as the thyratron or grid-glow tube, which are also
used in telecommunication, are described adequately.

W.S.P.



Staff Changes

PromoTIONS.
Name. N From. To. Date.
Anson, B. O. ... . 1 Staff Engineer, Equipment Section, Assistant Engineer-in-Chief. 3-12-34
! E.-in-C.O
Brocklesbey, C. | Assistant Superintending Engineer, Superintending Engineer, N. West 1-2-35
I N. West District. District.
de Wardt, R. G. Assistant Superintending Engineer, Superintending Engineer, S. Eastern 1-1-35
S. West District. District.
Faulkner, H. ... Assistant Superintending Engineer, Superintending Engineer, N. Wales 1-1-35
N. Wales District. District.
Struthers, G. A. Executive Engineer, Rugby Radio. Assistant Staff Engineer, E.-in-C.O. 1-1-35
Hannaford F. S. Executive Engineer, N. Wales District. | Assistant Superintending Engineer, 1-2-35
N. Western District.
Peck, H. G. S. Executive Engineer, London District. Assistant Superintending Engineer, 1-1-35
N. Wales District.
Perris, F. R. ... . ‘ Assistant Engineer, S. Eastern Executive Engineer, S. Eastern 16-10-34
District. District.
Evans, G. T. ... Assistant Engineer, E.-in-C.O. Executive Engineer, E.-in-C.O. 1-1-35
McDonald, A. G. Assistant Engineer, Northern District. | Executive Engineer, Northern Dist. 1-12-34
Palmer, R. W. | Assistant Engineer, E.-in-C.O. Executive Engineer, E.-in-C.O. 1-1-35
Hudson, A. ... Assistant Engineer, N. Wales District. | Executive Engineer, N. Wales District. 1-2-35
Millar, H. T. W. Assistant Engineer, Scot. East District. | Executive Engineer, Scot. East Dist. 1-1-35
Hill, J. N. Assistant Engineer, London District. | Acting Executive Engineer, London 1-1-35
District.
Parker, R. Chief Inspector, Northern District. Assistant Engineer, Northern Dist. 1-12-34
Burrells, W. Chief Inspector, London District. Assistant Engineer, London District. 1-1-35
Colston, A. S.... Chief Inspector, N. Ireland District. | Assistant Engineer, N. Ireland Dist. 30-8-34
Lewis, S. G. ... Repeater Officer Class I1., Northern Chief Inspector, E.-in-C.O. 23-7-33
District.
Mills, E. G. ... Inspector, N. Midland District. Chief Inspector, N. Midland District. 8-9-34
Parrott, G. ... Inspector, N. Midland District. Chief Inspector, S. West District. 22-9-34
Arnold, W. H. Inspector, S. Midland District. Chief Inspector, S. Midland Dist. 26-8-34
Tough, J. D. ... Inspector, N. West District. Chief Inspector, S. West District. 29-7-34
Haigh, H. L. ... Inspector, N. East District. Chief Inspector, N. East District. 27-11-34
Lyddall, A. G. Inspector, E.-in-C.O. Chief Inspector, E.-in-C.O. 1-6-34
Carter, G. W.... S.C. & T., Lowestoft. Repeater Officer Class 11., Eastern 19-5-34
, District.
Knights, A. J. L. S.W.1., N. Midland District. Inspector, N. Midland District. 14-4-34
Twycross, A. E. S.W.1., N. Midland District. Inspector, N. Midland District. 13-6-34
Allen, F. . S.W.1I., N. Midland District. Inspector, N. Midland District. 28-7-34
Woodcock, W.. S.W.1., London District. Inspector, London District.
Weakley, H. E. S.W.1., London District. Inspector, London District.
Taylor, H. C.... S.W.I1., London District. Inspector, London District.
Bartholomew, C. P.... S.W.1., London District. Inspector, London District.
Brown, E. B. ... S.W.1., London District. Inspector, London District.
Bell, T. H. ... S.W.1., London District. Inspector, London District. To be
Walker, A. H. S.W.1., London District. Inspector, London District. fixed
Patrick, F. H. S.W.1., London District. Inspector, London District. later
Blunt, C.E. . S.W.1., London District. Inspector, London District. ’
Barratt J. W S.W.I., London District. Inspector, London District.
Stone, M. C. S.W.I., S. West District. Inspector, S. West District.
Daines, W. J J S.W.1., Eastern District. Inspector, Eastern District.
Nolli, L. oM. .. S.W.1., Northern District. Inspector, Northern District.
Moller' E. J. ... Draughtsman Cl. 1., E.-in-C.O. Senior Draughtsman, E.-in-C.O. 1-9-34
Ford, F. V. ... S.W.I., S. West District. Inspector, S. West District. 7-8-34
Robertson, V. S.WI., Scot. East District. Inspector, Scot. East District. 4-11-34
Soons, A. T. ... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Coster, F. A. ]. S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 9-9-34
Townsend, E. E. S. ... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Clevely, S. E. ... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Coulson, J. N.... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Eagle, R. J. A. S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 57-34
Perkins, J. J. ... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Williams, L. A. S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Morris, T. G. ... S.W.1., E.-in-C.O. Inspector, E.-in-C.O. 5-7-34
Firmin, E. W. . Chief Officer, H.M.T.S. ““ Alert.” Commander, H.M.T.S. “ Monarch.” 28-8-34
Roberts, F. R. Second Officer, H.M.T.S. ¢ Monarch.”” | Chief Officer, H.M.T.S. ‘“ Monarch."”’ 3-9-34
Jago, D. V. ... Third Officer, H.M.T.S. “Alert.” Second Officer, H.M.T.S. “ Alert.” 6-9-34
Elston, F. A. .... Fourth Officer, H.M.T.S. ¢ Alert.” Third Officer, H.M.T.S. “ Alert.” 6-9-34
Benzies, A. C. S.W.1., N. Irelanud District. Inspector, N. Ireland District. 15-7-34
Clarke, T. M. S. WI N. Ireland District. Inspector, N. Ireland District. 12-8-34
Barton, J. ... S.W.1., N. Wales District. Inspector, N. Wales District. 9-9-34
Keast, R. E. ... S.W.I., S. West District. Inspector, S. West District. 1-10-34




Name. From. To Date.
Rae, G. S.W.1., N. Mldland Dlstrlct. Inspector, N. Midland District. 26-9-34
Smart H. W S.W.I., S. West District. Inspector, S. West District. 25-10-34
Farnworth \’V R. . S.W.I., N. West District. Inspector, N. West District. 20-10-34
Gould, J. W. S.W.I., N. West District. Inspector, N. West District. 5-8-34
Thompson, G. S.W.1., N. West District. Inspector, N. West District. 20-10-34
Jones, F. S.W.1., S. Midland District. Inspector, S. Midland District. 12-8-34
Lieberman, H ] S.W.I., S. Midland Disfrict. Inspector, S. Midland District. 23-9-34
House, L. F S.W.I., S. Midland District. Inspector, S. Midland District. 2.9-34
Bmgham J. . S.W.I1., Northern District. Inspector, Northern District. 11-11-34
Fletcher, W. _[ Draughtsman Class II., E.-in-C.O. Draughtsman Class 1., E.-in-C.O. 16-10-34

RETIREMENTS.

Name. Rank. District. Date.
Hart, A. B. ... Assistant Engineer-in-Chief. —_ 2.12-34
Tissington H. G. Executive Engineer. Scotland East. 3-11-34
Smith, J. .. Executive Engineer. Northern. 30-11-34
Wlldgoose G. H. A.... Executive Engineer. S. Lancashire. 30-11-34
White, A. E. Executive Engineer. S. Lancashire. 30-9-34
Savory, D. C.’ Assistant Engineer. N. Eastern. 31-10-34
Marsden, W. A. Chief Inspector. S. West. 21-9-34
Baldry, G. N. Chief Inspector. London. 31-10-34
Mcl.eod, J. Chief Inspector. Northern. 19-11-34
Trickett, W. Chief Inspector. N. Eastern, 30-11-34
Dalston, G. ... Inspector. N. West. 26-10-34
Darvill, H. J. Inspector. " S. West. 24-10-34
Davidson, T. Inspector. Northern. 5-11-34
Ives, B. J. Inspector. \ S. Wales. 17-10-34

\
DEaTHS.

Name. Rank. District. Date.
Cook, A Chief Inspector. Northern. 1-11-34
Storey, F. C. ... Chief Inspector. E.-in-C.O. 27-10-34
Dunning, F. T. Inspector. S. Lancashire. 17-9-34

TRANSFERS.

Name. Rank. From To Date
Morris, A. Assistant Staff Engineer. E.-in-C.O. S. Western District. 1-1-35
Warren A. C Executive Engineer. E.-in-C.O. Rugby Radio. 1-1-35
Vlckery, W. .. Executive Engineer. S. Eastern District. E.-in-C.O. 16-9-34
Luxton, W. G. Assistant Engineer. E.-in-C.O. Scot: East District. 1-10-34
Ramsay, M. W. Assistant Engineer. E.-in-C.O. Scot : East District. 1-11-34
Harrison, G. B. W.... Assistant Engineer. E.-in-C.O. Eastern District. 9-9-34
Pratt, R. O. ... Chief Officer. H.M.T.S. ¢ Monarch.” H.M.T.S. ‘ Alert.” 3-9-34
Coates, A. G. ... Inspector. E.-in-C.O. London Test Branch. 17-9-34
Latimer, E. D. Inspector. E.-in-C.O. London Test Branch. 17-9-34
Ivory, J. Inspector. E.-in-C.O. London Test Branch. 17-9-34
Shrubsall, F. W. Inspector. London District. E.-in-C.O. 17-10-34
Webb, A. W. Inspector. E.-in-C.O. L.E.D. 2-12-34
Dadswell, J. H. Draughtsman Class I1. E.-in-C.O. | L.E.D. 2-12-34
Jones, H. E. ... Draughtsman Class I1. E.-in-C.O. N. West District. 1-10-34
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APPOINTMENTS.

Name. From. To. Date.
Coleman, W. L. A, ... Inspector, London District. \ Probationary Assistant Engineer, 1-10-34
E.-in-C.O
Seaman, E. C. H. ... Inspector, E.-in-C.O. Probationary Assistant Engineer, 1-10-34
N. Midland District.
Smith, D. Probationary Inspector, Northern Dist. Probationary Assistant Engineer, 1-10-34
~ Northern District.
Goodchild, R. F. Inspector, London District. ’ Probationary Assistant Engineer, To be fixed
— later.
Turner, C. Draughtsman Class 1I., N. West Probationary Assistant Engineer, To be fixed
District. ‘ E.-in-C.O. later.
Turner, H. A. Inspector, E.-in-C.O. Probationary Assistant Engineer, 1-10-34
| S. Midland District.
APPOINTMENTS—continued.
Name. Rank. To. Date.
Reed, R. E. ... Inspector, N. Eastern D1str1ct. Probationary Assistant Engineer,
N. Eastern District.
Nicholls, C. A. L. .... Inspector, S. Western District. Probationary Assistant Engineer,
S. Western District.
Wilcockson, H. E. ... Inspector, E.-in-C.O. Probationary Assistant Engineer,
E.-in-C.O.
Combridge, J. H. Inspector, E.-in-C.O. Probationary Assistant Engineer,
: S. Eastern District.
Maddison, W. H. Inspecter, London District. Probationary Assistant Engineer, R
London District. 1-10-34
Blackburn, E. Inspector, E.-in-C.O. Probationary Assistant Engineer,
E.-in-C.O.
Millar, D. P. M. Probationary Assistant Engineer,
E.-in-C.O
Parker, J. D. ... Probationary Assistant Engineer,
From Open Competition. E.-in-C.O
Bray, W. J. ... Probationary Assistant Engineer,
E.-in-C.O
Pearce, C. A. R. Probationary Assistant Engineer,
E.-in-C.O
Watson, S. W. Unestablishéd Draughtsman, Draughtsman Class 11., E.-in-C.O. 10-10-34
E.-in-C.O.
Carroll, H. T. Unestablished Draughtsman, Draughtsinan, Class I1., N. Mid. 14-10-34
N. Midland District. District.
Garrett, J. F. ... Unestablished Draughtsman, Draughtsman Class 11., E.-in-C.O. 22-11-34
E.-in-C.O.
CLERICAL GRADES.
ProMOTIONS.
Name. ‘ From. ‘ To. Date.
Lewis, Major H. E. C. } Executive Officer, E.-in-C.O. Acting Staff Officer, E.-in-C.O. 31-8-34
Cowie, G. . ‘ Clerical Officer, Scot. West Dist. Acting Higher Clerical Officer, 14-10-34
. N. Ireland District.
Malkin, J. L. ... ) \ Staff Officer, E.-in-C.O. P. Clerk, E-in-C.O. 1-1-35
Bishop, H. G.. Acting Staff Officer, E.-in-C.O. Staff Officer, E.-in-C.O. 1-1-35
Lewis, Ma)or H E. C \ Acting Staff Officer, E.-in-C.O. Staff Officer, E.-in-C.O. 24-1-35
Suttle E. C. Executive Officer, E.-in-C.O. Acting Staff Officer, E.-in-C.O. 1-1-35
Ford, F. C. Executive Officer, E.-in-C.O. Acting Staff Officer, E.-in-C.O. 24-1-35
Glover G. Acting Executive Officer, E.-in-C.O. Executive Officer, E.-in-C.O. 1-1-35
Smith, G. S. . Acting Executive Officer, E.-in-C.O. Executive Officer, E.-in-C.O. 12-1-35
Fraser, W. M. Clerical Officer, E.-in-C.O. Acting Executive Officer, E.-in-C.O. 1-1-35
Batey, T. W. ... Clerical Officer, E.-in-C.O. i Acting Executive Officer, E.-in-C.O. 23-9-34
Boyd, R. . Clerical Officer, E.-in-C.O Acting Executive Officer, E.-in-C.O 31-8-34
Knightbridge, H. T.. Clerical Officer, E.-in-C.O. Acting Executive Officer, E.-in-C.O. 31-8-34
Topley, W. D. - Clerical Officer, E.-in-C.O. Acting Executive Officer, E.-in-C.O. 16-9-34
Meredith, C. T. ‘ Clerical Officer, E.-in-C.O Acting Executive Officer, E.-in-C.O. 7-10-34
Robertson, N. Clerical Officer, E.-in-C.O Acting Executive Officer, E.-in-C.O. 12-1-35
Inskip, C. R. ... Clerical Officer, E.-in-C.O. Acting Executive Officer, E.-in-C.O. 24-1-35
Fraser, W. M. Acting Executive Officer, E.-in-C.O. Executive Officer, E.-in-C.O. 24-1-35
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TRANSFERS.

Name. ( From. ‘ To. Date.
Binnington, T. C. ... ... | Higher Clerical Officer, S. West Dist. | Higher Clerical Officer, N. Ire. Dist. 21-8-34
Peak, H. C. ... ... | Higher Clerical Officer, S. Mid. Dist. | Higher Clerical Officer, S. East Dist. 1-10-34

RETIREMENTS.

Name. From. To. Date.
Sheppard, A. H. P. Clerk, E.in-C.O. — 31-12-34
Burge, C. W. ... Staff Officer, E.-in-C.O. — 23-1-35
Reed, F. L. ... Executive Officer, E--in-C.O. — 11-1-38

APPOINTMENT FrROM OPEN COMPETITION.

Name. From. ' Date.

Harrison, J. H. Executive Officer, E.-in-C.O. _ | 12-11-34
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