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The need sometimes arises for 500/20 c/s trunk signalling apparatus in buildings where repeater station sapplies are not
available. For this purposc a bay of apparatus has been developed comprising 20 signalling receivers and all necessary
supplics, operated entirely from A.C. mains.

Introduction.

URING recent years there has been a general
Dtrend in transmission equipment towards

operation from A.C. mains, fol'owing the
introduction of indirectly heated valves. Among the
reasons for this are the relief from batteries and their
attendant maintenance and the possibility of obtain-
ing higher H.T. voltages. In wartime,. however,
mains-driven equipment has still further attractions,
and many officers will be familiar with temporary
amplifying and signalling equipment (Equipment
Amplifying No. 34 (E.R.B.) and Equipment Signalling
No. 8 (V.F.R.B.)) which have been used in
emergencies.

The first permanent mains-driven equipment will,
however, soon make its appearance in P.O. stations.
This is known as Equipment Signalling No. 9, and is
a standard 10 ft. 6 in. repeater bay equipped with
500/20 c/s signalling units (Units Signalling No. 9)
and all necessary supplies. The units consist of a
redesign of the * Unit Signalling No. 3 " familiar to
many readers, using indirectly heated valves, and the
opportunity has been taken to introduce several
additional facilities.

At the present time needs arise for signalling
facilities at stations where standard repeater station
voltages do not exist, and therefore the standard bay
of Units Signalling No. 3 cannot be installed. In other
cases the repeater station power plant is loaded to
capacity. Equipment Signalling No. 9 is-therefore
designed as a permanent or semi-permanent addition
to a repeater station.

The following are the main constructional features
and factlitics provided :—

(1) The cquipment opcrates entirely from A.C.,
90-250 V, 50-60 c/s. Under mains failure the
bay is without standby unless the station has
a duplicate supply, but arrangements are made
whercby the anode and filament supplies can
be taken from batteries, probably the existing
130 V supply in a normal repeater station, and
loose G V cells.

(2) Twenty signalling units per bay.
(3) 500 c/s oscillator.

(4) 20c/s machine. This machine, in addition to
providing the normal ringing current, is also
used to ““ chop " the 500 c/s supply to produce
500/20 c/s.

(5) The units may be used either on a 2-wire basis
or may be inserted in the line at a 4-wire point.

(6) Where ‘two bays are supplied, arrangements
can be made for 500 c/s and 20 c/s supplies on
one bay to be coupled to the other bay.

(7) All items on the bay are fully alarmed.

(8) The bay is complete with all supplies and
tester (RP398), requiring no additional appara-
tus for operation.

General Description ¢f the Signalling Panel.

The conversion unit itself (Unit Signalling No. 9)
is a modification of the Unit Signalling No. 3, which
has been in use in the Post Office for many years.

Before proceeding to a detailed description of the
apparatus, two points regarding signalling frequencies
should perhaps be made clear. The C.C.I. recom-
mends! that on international circuits a signalling
frequency of 500 c/s interrupted at 20 cfs should be
transmitted on the trunk line, and this method is
standard in the B.P.O. It was standardised when it
was considered necessary from speech immunity
reasons, and many ringing receivers in this country
and on the Continent still require 500/20 c/s for opera-
tion. There is no obligation, however, that the
receiver must make use of this facility, and, in fact,
all the range of No. 3 signalling receivers will operate
on receipt of 500 c/s or 500/20 c/s. The new ringer
follows the same principle, i.e. it transmits 500/20 c/s
to, and operates on receipt of 500 c/s or 500/20 c/s from
the trunk line. :

The standard low frequency ringing in this country
is 17 cfs (strictly 164 c/s). To economise in machines,
however, in this apparatus the 20 c/s current utilised
for the “ chopping’ is also used for the actual
ringing current, so that although the ringer will
accept 17 ¢/s it actually returns 20 c/s to the exchange.
This has no practical difficulties in working, but it is
stated to explain some apparent anoma.ies later.

1 Réunions d'Oslo, Tome 1 ter, p. 83.
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The function of the unit is to convert 17 c/s from
the exchange to 500/20 c/s for transmission over
a repeatered line, and vice versa. Since the ringer
has to be tapped across the line to receive signals it
must have a low bridging loss and it must not operate
on speech. These requirements make the circuit
more complicated than would appear at first sight.
Certain other false operating conditions have to be
guarded against. The schematic circuit diagrams
which follow show the insertion of the unit in a 2-wire
and a 4-wire line, and the 500/20 conversion circuit
itself. To convert the panel to either 2- or 4-wire
working necessitates certain straps being inserted on
the tag block, and these are shown by broken lines.

2-Wire Operation (Fig. 1).
Receipt of a 17 c/s signal from the exchange

operates relay F, which operates G. G2 and G5 apply
500/20 c/s to the outgoing line. G3 short-circuits the
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input to the 500 cfs receiver so that the very high
voltage of 17 c/s will not causc its opcration. If the
unit is inserted in a very long 2-wirc line, the impedance
of the 500/20 c/s generator may not sufficicntly match
the balance in the tcrmination, and
instability may result. G4 is therefore
provided so that the * receive *’ side
of the 4-wire line may be short-
circuited if necessary.

Receiptofa 500,20 c/s ring operates
relay A (Fig. 3. Details will be given
later) and eventually relay D. D2
and D4 apply 20 c/s ringing to the
exchange line. D3closes the2-wircline
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F16. 2.—OPERATION OF RINGER 1N 4-\WIRE LINE.

Receiving 500/20 c/s from the distant exchange, D
operates as before, D2 and D4 sending 20 c¢'s current
to the local line over the phantom. D3, short-
circuiting the receive linc, prevents any 20 ¢;s current
or harmonics thercof rcturning over this pair from
mis-operating the receiver and contact D1 prevents
any current returning over the other pair aiso from
causing mis-operation.

500/20 Conuersion Circil.

The circuit of this portion of the signalling unit is
shown in Fig. 3. The first stage is purcly amplifying,
but the second stage is a limiting amplificr. A signal
reaching the grid of this valve if of sufficient level to
cause operation, results in grid current llowing. This,
by virtue of the small condenser and high resistance
in the circuit, increases the bias on the valve and so
reduces the signal in the anode circuit. Thus signals
over a wide range at the input have a considerable
levelling cffect applicd to them. The output of the
second stage is applied to three series-tuned circuits,
300 c¢/s, 60U c¢/s and 750 c/s, arranged in parallel. A
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with 600 . As before, on a long
2-wire line instability may be caused
as a result of this, and DI is
provided to short-circuit the ** trans-
mit "’ 4-wire line.

4-Wire Operation (Fig. 2).

In this case 20 c/s ringing current
will be transmitted and 17 c¢/s re-
ceived over the phantom circuit to
or from the local exchange. On
receipt of 17 cfs, operation is as in
the 2-wire case, the contact G3
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Distribution of the Speaking

Clock Service
U.D.C. 621.395.91

J. M. RIDD

This article describes the means adopted to extend the Speaking Clock Service to the principal provincial towns, and the
additional safeguards against interruption of service which have been introduced.

Introduction.

INCE the introduction of the speaking clock
Sin the London Area in 1936, the service has

been extended to certain provincial areas and
a second complete clock installation has been pro-
vided at Lancaster House, Liverpool.

A description of the clock and the initial installa-

tion has been given in an earlier article.! Every
endeavour was made on the initial equipment to
provide an uninterrupted service and, consequently,
all the main equipment and circuits used on ex-
tensions have been duplicated to maintain an efficient
service which now handles over half a million calls
per week and also serves some special subscribers.
Both the London and Liverpool installations are
in continuous service and each supply a selected
number of provincial centres ; also in the event of
a complete breakdown of one installation, or of onc
of the circuits, the other installation is capable of
maintaining the service to all centres.

Provincial Distribution.

The London and Liverpool clock announcements
are connected to two high-grade trunk circuits,
which feed the provincial centres on an omnibus
basis in the form of a ring passing through a number
of Zone Centres. One ring is normally fed by the
London installation and the other by the Liverpool
installation. The two omnibus Trunk circuits at
present feed 13 provincial centres. These are shown
in the following list, which also gives the dates when
the service was intrcduced :(—

Edinburgh | April, 1938 | Newcastle | March, 1939
Manchester | April, 1938 || Sheffield March, 1939
Glasgow May, 1938 [| Nottingham | April, 1939
Birmingham | Nov. 1938 [ Leicester May, 1939
Leeds Nov. 1938 [ Plymouth June, 1939
Bristol Nov. 1938 || Swansea June, 1939

Belfast Dec. 1940

Fig. 1 is a schematic of the distribution network
showing the permanent routes only. It will be seen
that centres not on the ring circuit are served by
spur connections and that the Swansea-Plymouth-
Bristol spur, together with the spurs to Belfast and
Nottingham are not provided in duplicate. Normal
traffic circuits are earmarked as reserve circuits for
use if the regular feeds fail.

Each provincial centre through which the omnibus
trunk circuit passes has both the London and Liver-
pool feeds, and the shortest route, i.e. the route to
the nearest clock installation is normally used as the
regular feed. The other feed is classified as the

1 P.O.L.E.]., Vol. 29, p. 261.

“ Reserve " and used only when the regular feed
is out of order.

PEAMANENT CIRCUITS

—— (OMNIBUS TRUNK RQUIT
AND SPURS)
VF CHANNELS

~ = = ={MONITORING AND
CORRECTING SIGNALS)

@ CLOCK INSTALLATIONS

PROVINCIAL CENTRES
g ®  WITH TIME SERVICE

Frc. 1.—DistriBuTioN CIRCUITS.

Provincial Exchange Equipment.

The equipment fitted at provincial centres is
installed at the central or main exchange in the
arca and consists of terminating relay sets for ter-
minating automatic calls to the clock, together
with two Unit Amplifiers No. 25 or 25a and an
amplifier control circuit. One of the amplifiers
acts as the working amplifier, while the other acts
as the standby and is not normally energised. When
a fault occurs on the feed circuit or on the working
amplifier, the standby amplifier is automatically
brought into service by the amplifier contrél circuit.
During the warming up time of this amplifier, N.U. .

" tone is connected to the terminating relay sets and

an ‘‘urgent” and “‘deferred’’ alarm given. With the
cnergising of the amplifier and the connection of
announcement to the output transformer, the N.U.
tone and urgent alarm are removed, but the deferred
alarm persists, indicating to the maintenance staft
that attention is required on the equipment. The
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Exchange become energised. This alternative feed,
however, involves the announcements being supplied
through two circuits and the reserve amplifier which
are removed from the circuit when the U links
are changed over to the ‘‘ through ”’ position.

London Distribution.

By far the greatest traffic to the speaking clock
originates in and around London. Originally such
calls from subscribers connected to the automatic
network terminated on special relay sets at Holborn
Tandem. However, with the opening of a duplicate
tandem exchange at Museum exchange, approxi-
mately half the relay sets were transferred to this
exchange and together with the special amplifier
equipment were brought into service in December,
1942.

Direct feeds are provided to certain manual
exchanges in the unit fee area and also to certain
special subscribers. The distribution arrangements
for London arc shown in Fig. 3.

HOLBORN EXCHANGE

CIFB and the CF relays in all the terminating relay
sets to operate, which in turn cause NU tone to be
connected to all outlets except the lines to the
omnibus trunk circuit. These circuits are left dis-
connected so that the failure of the announcements
causes the provincial amplifiers working to the
London clock to change over; otherwise the local
subscribers at these centres would be charged a fee
for listening to London NU tone instead of the
London announcements.

When the reserve amplifier has become energised,
announcements are connected to the output trans-
former. At the same time the operation of a relay
in_the amplifier causes the release of relays CFA,
CFB and CF, which disconnect the NU tone .and
reconnect the announcements to all the London
outlets.

Monitoring and Correcting Time Signals.

Facilities are provided for the maintenance staff
at cach clock installation to be given an indication of
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Fic. 3.—TIM DistrisuTION (LONDON).

Change-over Arrangenments at Holborn Exchange.

For the emergency distribution of the Liverpool
clock announcements two reserve amplifiers were
installed at Holborn Tandem in November, 1943,
so that should both the London clocks fail simul-
tanconcly the interruption to service is of short
duration. Two circuits have been provided connecting
the Liverpool omnibus circuit termination at London
repeater station to the two reserve amplifiers. Conse-
quently should the clock installation develop a fault
or an excess time crror an alarm is given and the
lines to the output transformer arc automatically
changed over from the clock amplificrs to the reserve
amplifiers. These reserve amplifiers are not normally
energised and no Liverpool clock announcements
reach the output transformer until the mains supply
has been automatically connected and the amplifier
warms up.

During the period of warming up, an carth is
extended via the two amplifiers to operate relay

CFA (Fig. 3).

A contact of this relay causes relay

the number of clocks running correctly at the distant
installation and also for all the clocks to be checked
automatically against hourly time signals originating
from either of two sources. These are known as
the “ Monitoring”” and * Correcting *’ time signals
respectively, and Fig. 1 shows the Edinburgh-
London, Edinburgh-Liverpool, “go” VF channel
and a “go" and “return’ London-Liverpool VF
channel which have been provided to transmit these
signals, Each clock installation is therefore provided
with two time signals from observatories in different
parts of the country. The Edinburgh-Liverpool and
the London-Liverpool circuits provide these signals
at the Liverpool clock installation, while the Edin-
burgh-London (with an alternative route Edinburgh-
Liverpool-London), together with the signal received
locally,are provided at the London clock installation.
To make full use of each VI channel arrangemeats
have been made to connect the channels to the timing
cquipment from five minutes before until two minutes
after eachhour to passthe time signals. For theremain-
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ing fifty-three minutes of the hour, the Edinburgh-
London circuit is switched to give teleprinter service
between the two observatories, while the London-
Liverpool “go™ and *“return” channels are used
to transmit the monitoring signal between the two
clock installations. These monitoring signals arrange
to indicate on a lamp at each clock installation
whethet both clocks at the distant installation are
running correctly, or if either or both have failed
or been taken out of service, e.g. if both clocks at
London are running cortectly a steady glow is re-
ceived at the Liverpool monitoring panel. Should,
however, one clock be removed from service for
maintenance or due to a failure of the equipment,
at London, the steady glow is converted to a flashing
signal. Further, if both clocks be removed from
service (or in the case of London, the circuits serving
the trunk distribution fail) the lamp is extinguished.

It is thus possible for the maintenance staff at
each installation to see at a glance whether- one or
both of the clocks are running correctly at the other

HOLBORN EXCHANGE ! ! !
] 1 [
MONITORING :JUNCYION; LONDON |
1
1
! :

installation before a local clock is removed from
service. This facility is of great assistance to the
maintenance staff and minimises the risk of simul-
taneous removal of the clocks from service, which
would endanger the continuity of service.

Fig. 4 shows schematically the arrangement
adopted at London. With both clocks running
cortectly, relay GG is held operated, a contact of
which causes battery to operate relay TM at the VF
Terminal Station, while another lights the “out”
lamp locally. The distant VF equipment controls
two relays, HH and NN, which are similar to those
shown in Fig. 4 and these light the “in " lamp at
Liverpool. . )

The circuits are taken through “ U links at
London repeater station, and these are associated
with the links carrying the announcements. The
change-over of the “ U” links releases relay TM
if the speech circuits between Holborn and London
repeater station become f{aulty; in addition it
prevents the relay being opcrated when maintenance

work is proceeding on the clock equip-
ment ant{) immediately gives an indica-
tion to the Liverpool maintenance staft

aroup centres. It is probable that this
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Fic. 4.—MONITORING CIRCUIT

further development will take place at
the conclusion of hostilities as plant
becomes available.

TELEPHONE AND TELEGRAPH STATISTICS—SINGLE WIRE MILEAGLES AS AT SEPTEMBER, 1944
THE PROPERTY OF, AND MAINTAINED BY, THIE POST OFFICE

OVERHEAD . UNDERGROUND
REGION , e B - —
Trunks and Trunks and .
Tclcgr..\p hs Junetions Subscribers * | Telegraphs t Junction ¢ Subsaﬂ‘)'-‘i _
Home Counties .. 16,319 48,360 325,007 | 1545332 | 344,810 1,373.492
South Western 7,810 42,213 247,918 | 778,086 { 143,092 753.393
Midland .. .. 8,105 37,289 108,922 | 929,483 208,010 1,034,398
\Welsh & Border Countics 8,762 26,075 141,091 . 483,775 74,857 314,478
North Eastern 12,343 24,095 169,38¢ | 785,905 233,092 977,098
North Western 1,315 9,159 108,007 . 598,449 368,623 1.230.;&?3
Northern Ircland 9,782 10,667 33,224 107,025 43,929 135,938
Scottish .. .. ‘ 24,172 33,0694 ., 180,728 703,265 243,041 813,099
Provinces .. .. .| 88008 231,558 ' 1,405,181 5,931,320 1,749,454 6,638,609
London .. .. . i 367 1,640 i 73,615 808,625 1,700,173 3,700.007__
United Kingdom .. .. 88,976 233,198 ] 1,478,796 6,799,945 3,449,027 10,399,216
* Includes all spare wires. ¢ AN wires (including spares) in wholly M.U. Cables. $ All wires (including spares) io who y J nction Cables
9 Al wires (inclu spares) in Sub’s. and mixcd Junction and Sub's, Cables.
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main suite. -Operation of the connect local key
causes a calling lamp to light on a main suite position
which is equipped with “B "’ type cord circuits to
provide through supervision from the subscriber to
the unit. Thus demands are passed from the unit
to the main suite over the local circuit to be used
for completing the connection.

An alternative method, at C.B. exchanges only,
is to terminate the local circuits on plug-ended order
wire equipment and to pass demands from the units
to the main suite over order wires. Normally in
order wire working, the incoming operator allocates
the circuit to be used and the originating operator
picks up the appropriate circuit in the outgoing
multiple. In this case; however, the outgoing circuits
are not multiplied over the portable trunk units and
it is necessary for the trunk unit operator to advise
the incoming order wire operator on which circuit
the connection is required.

Types of Units

To meet the varying circuit conditions applicable
to the different types of manual and auto-manual
exchanges, it has been found necessary to develop
five tvpes of portable trunk units as detailed below :—

MULTIALE

SWITCH CONNICT  RING

AS

(c) Bridge control director, non-director and Stemens

No. 16 exchange unit.

At bridge control exchanges the trunk ter-
minating equipment may not include a trans-
mission bridge and the bridge is incorporated
in the unit. It is also necessary to include a
bridge in the unit at bridge control non-director
and Siemens No. 16 exchanges as the local side
of the connecting circuits is wired to bridgeless
1st selectors.

@ 22V and 40V C.B.and C.B.S. No. 2 exchange
unit,

This unit incorporates the necessary trans-
mission bridge and includes the alternative
methods for obtaining local subscribers already
described.

(¢) C.B.S. No. 1 exchange unit.

This unit includes the necessary transmission
bridge, together with special trunk circuit
f:witching keys of which the function is described
ater.

Circuil Description ¢f a Sleeve Control Non-Director
Exchange Unat.
When a trunk circuit is patched to a connecting
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J16. 5.—CIRCUIT ARRANGEMENTS FOR SLEEVE CONTROL NON-DIRECTOR EXCHANGE UNIT.

(@) Slecve-control director exchange wnil.

The local side of each connecting circuit is
terminated on a manual Ist code selector.
As this selector includes the requisite trans-
mission bridge and returns supervisory condi-
tions over a 3rd wire this tyvpe of unit does
not need a (transmission bridge.

(0) Sleeve-control non-dircctor and Siemens No. 16
exchange wnil.

At these exchanges the local side of each
connecting circuit is terminated on st selectors
which do not include a transmission bridge and
the bridge is incorporated in the unit.

circuit (Fig. 5) the sleeve battery imposes engaged
test conditions throughout the multiple and operates
relay M in the trunk termination. The operation of
relay M operates the free line signal lamp relay which
darkens the F.L.S. lamps of that circuit.

When automatic signalling trunks are to be con-
trolled, the portable trunk unit conditioning key will
have been operated to ‘‘switch AS’ and battery
will be applied via the connect key to the T wire.
This operates relay RR in the trunk termination
so that RR contact disconnects battery via M
operated from the trunk line. To establish a con-
nection the spéak key and the connect trunk key are
operated. The latter disconnects the terminating
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impedance and connects the trunk circuit, simul-
taneously disconnecting the battery from the T
wire and causing RR relay to release. The RR relay
contact, when released, connects battery.via M
operated to the trunk line which sends a calling
signal to the distant end. When the distant operator
answers supervisory conditions are returned in the
standard manner and the portable trunk unit operator
demands the required exchange andfor number.
Supervisory conditions are also returned when the
required subscriber answers.

When generator signalling trunk circuits are
patched to the panel, the conditioning key is not
operated and the trunk termination RR relay is
normal. To call on the trunk circuit the connect
trunk key is operated, followed by the ring trunk
key, which causes relay RR to operate and send
ringing current to line.

To obtain the originating subscriber, the operator
retains " operated the connect trunk key and the
speak key, operates the connect local key and the
dial key and proceeds to dial the subscriber’s
number, preceded, if necessary, by a code. On
completion of dialling, the dial key is restored, but
the connect local key is left operated.

When the local subscriber answers, the standard
D and I loop conditions cause the local side super-
visory lamp to darken. The two subscribers are now
connected through for conversation and the operator
restores the speak key and times the call. The two
connect keys arc kept operated for the duration
of the call. ’

The operator’s tclephone, monitor,
speaker circuit is shown in Fig. 6.

dial and

o o
UONITORING .
AL S1STORS TO CONNECTING CCT, SPLAKKLYS

—_—

SPEAX AL CA

ALC

[SPLAX SPEAK
LOCAL TRUNK
o] Ly
LD?LC WCALC  LOC,

KL e

the dial at rest. This is achieved by relay DK,
which operates when the dial is moved off normal
and completes the dialling circuit. At the end of an
impulse train relay DK restores slowly and via its
back contacts connects the operator’s telephone
‘circuit. .

The speaker circuit to the main switchboard has
only two keys (call ; speak and dial). It is con-
nected either to an automatic subscriber’s calling
equipment or to a trunk subscriber’s calling equip-
ment and loop calling conditions are established
when the call key is operated. If wired to an auto-
matic subscriber’s calling equipment, the operator
dials “0” to obtain access to the main switch-
board. Usually, however, this circuit is terminated
on trunk subscriber’s equipment so that the operator
has direct access to the main suite.

C.B.S. No. 1 Exchanges.

Special arrangements are required at C.B.S. No. 1
exchanges because the use of 8 point multiple jacks
precludes patching trunk circuits to the units by
double-ended cords. Instead, two trunk circuits are
wired via switching keys to each panel of the portable
trunk units. The switching keys are mounted on the
units and in their normal position extend the trunk
circuits to the main suite outgoing multiple for normal
use. When the units are staffed the switching keys
are operated and cause the trunk circuits to be
diverted to the units and at the same time impose
engaged conditions throughout the outgoing multiple.
The disadvantage of this scheme is that an alteration
in the allocation of trunk circuits to the units involves
rejumpering, whereas the “‘patching’’ scheme used at
auto-manual and C.B. exchanges
provides full flexibility without
jumpering alterations.

TO @ONAECTING CLT,
OIAL MEYS
Conclusion.
Although the equipment de-
scribed in the foregoing paragraphs
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F16. 6.—OPERATOR'S CIRcCuUIT.

During the progress of the call the operator can

monitor via a low loss circuit by operating the

connecting circuit monitor key. By reference to

both Figs. 5 and 6 it will be seen that the monitoring

circuit is via two 2,000 ohm resistors and the monitor

key direct to the operator’s receiver, the operator’s
induction coil being disconnected.

The operator’s dial circuit includes the facility,

now standard for sleeve control positions, of listening

for tone signals while the dial key is operated and

J centre exchanges, its use need not
l -, necessarily be restricted to such
L] somncs exchanges. In many areas severe

ox shortage of circuits exists on toll
I routes on which delay working is
i in force, resulting in increased traffic
load, and the employment of units
at minor exchanges may solve

problems at these congested small exchanges. |
It may well be that the future delay or suspended
call position will also take a form similar to the
portable trunk units as the ordinary switchboard
position appears to be unduly expensive to provide
the comparatively limited facilities required for
delay working. The immediate post-war period

may also introduce problems, the solution of
which lies in the use of simple transportable
equipment.
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governor weights fly out the link causes the sleeve,
which at rest is in the position of maximum eccen-
tricity (as shown in Fig. 2) to become more nearly
concentric with the rotor shaft and hence reduces
the degree of eccentricity. The governor is tensioned
by a spring, alteration of the tension of which allows
the specd of the motor to be varied by some 3- 20
per cent. The motor is made self starting by arranging
that the rotor always comes to rest in a position in
which the field will be energised when the battery is
reconnected. This is done by using two long steel
screws to fix the top plate of the motor to the two
supporting pillars. Thus in either of these positions
the reluctance of the gap between the ends of the
magnets is lower than in any other position, and hence
the rotor stops n one of these positions.

The action of the motor is as follows. When the
motor is running on normal load and on normal
supply volts the governor flies out until the centri-
fugal force just balances that of the retaining spring
of the governor. In this position of the governor the
cccentricity of the sleeve is at some intermediate
value, ard the wave shape of the current pulses taken
by the motor during cne revolution of the rotor is
as shawn in Fig. 3 (a). If the
battery volts of the mator are
increascd the specd tends to
risc and the governor tends to
©) fly further out. This in turn
rcduces the eccentricity of the
sleeve with the result that the
motor takes a current pulse of
shorter duration. The overall
() ceffect of an increase in battery

m volts is to cause the motor to

scttle down to approximately

_ its original specd, Dbut with a

—= TIME rcduced length of time over
«© which current is drawn from

Fic. 3.—Wave Suare the battery. This condition is
oF Mortor Currext shown in Iig. 3 (4). 1If, on the
IMPULSES. other hand, the Dbattery volts

are reduced, then the reverse action takes place
and the motor settles down to approximately its
original speed, Dbut with a current pulse of longer
duration.  IYig. 3 (¢) shows the wave shape of
the current pulses when the motor is operating
in this condition. Alterations in load have a similar
effect on the motor. If the load is increased the
motor tends to slow down, and hence the governor
weights tend to swing in. This increases the eccen-
tricity of the sleeve, with the result that the motor
takes a current pulse of longer duration. The motor
settles down to approximately its original spced,
but with an increased length of time over which
current is drawn from the battery. If instead of
increasing the load it is reduced the reverse action
takes place and the motor settles down to its original
speed, but with a current pulse of shorter duration.
It will thus be seen that the amount of power taken
from the battery depends on the load on the motor.
This is a considerable improvement over the more
normal type of governing (c.g., air brake, ‘* fly-out ”’
type of friction governor, etc.) in which, as the load
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is removed, the surplus energy is absorbed in the
governing mechanism and is thus a loss cf useful
energy. The type of governing used in this motor
therefore results in an improvement in the overall
cfficiency when compared with a motor employing
the normal type of governing. The motor operates
at a normal speed of 600 r.p.m. and drives a keying
disc through a reduction gearing of 120 to 1.

The performance of the motor, including the re-
duction gears, was measured by normal methods.
The input current and speed were mcasured for
different loads and for different battery voltages.
The normal operating voltage of the motor is 6-10 V.
The input current was measured by a thermocouple
meter and the different loads were applied by a
friction brake on the 5 r.p.m. spindle. The speed of
this spindle was obtained by counting the number
of revolutions in a given time. Irom the test figures
the output and efficiency of the motor down to this
spindle were calculated. The input current-output

power curves, speed-output power curves and
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T16. 4 —PERFORMANCE CURVES OF \WALLACE AND
TIERNAN NOTOR.

cfficiency-output power curves are shown in Fig. 4.
It will be seen that with a Dattery voltage of
7% V and with an output of about 100 gm. cm.
per second a change in battery voltage of 420 per
cent. produces a change in speed of less than +1
per cent. The relatively high efficiency of the motor
can also be seen from the curves.






This difference in speed of the two. crown wheels
causes the cage of the differential to move, and the
cage continues to move until, via the levers con-
necting it to the eccentric sleeve it has adjusted the
eccentricity to such a value that the speed of the
first crown wheel has been reduced to exactly 1 r.p.m.
In this condition both crown wheels are rotating at
exactly 1 r.p.m., but in different directions, and hence
the cage and the eccentric sleeve remain stationary.
If the load or voltage applied to the motor is altered
the motor speed tends to alter, and the first crown
wheel of the differential will rotate at a speed either
greater or less than 1 r.p.m. and thus the cage of the
differential will rotate until it has moved far enough
to bring the speed of the motor back to normal by
changing the amount of eccentricity of the sleeve.
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Fi16. 7.—PERFORMANCE CURVES OF ENPERIMENTAL
MoToR.

The accuracy of the speed control depends upon the
accuracy of the balance wheel and escapement,
which can be made quite readily to be of the required
order, i.e. 10 minutes in seven days.

The performance of the motor was measured in
exactly the same way as the Wallace and Tiernan
motor. The normal operating voltage of the motor
is 2 V. The friction brake was applied to a spindle
which revolves at 2:62 r.p.m. as access to the final
1 r.p.m. spindle was difficult. From the test figures
the output and efficiency of the motor down to this
spindle were calculated. The input current-output
power and efficiency-output power curves are shown
in Fig. 7. No speed curve is shown as the speed
remained constant at 2:62 r.p.m. Thus a motor
with a superior speed performance to the Wallace
and Tiernan motor is obtained, but as will be seen
from a comparison of Figs. 4 and 7 the efficiency is
about one-half of the Wallace and Tiernan motor.
A final model could probably be made to have a
better efficiency, as the experimental model was
built out of oddments which were readily available,

Conclusions.

It will be seen that both motors have a much
better speed performance than the normal type of
small permanent magnect motor, and also that the
current consumption is much less. In addition, the
experimental motor operates on the low voltage of
2 V with a power consumption of the order of 100
mW. No other motor of this type is known to have
been made, but since the motor was built the idea of
controlling the speed of a turbine by a differential
gear and a source of standard speed has been men-
tioned in the JLEE.!

The authors have pleasure in acknowledging their
indebtedness o Messrs  \Wallace and  Tiernan, of
London, for the loan of the motor built in the U.S.A.,
and to Mr. A, ). Hastings, who built the experimental
modcl and fitted the balance wheel and  escapement.
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Cryétal Filters

R. L. CORKE, AM.LEE.

Part |.—Introduction to the Lattice Section

U.D.C. 621.318.7 621.392.52

This series of articles will describe in a simple manner the fundamental properties of crystal filters. The present part
introduces the lattice section, the basis of most crystal filter design, and gives some information about reactance circuits.

Introduction.

HIS series of articles has been written with

the object of describing some of the

fundamental properties of crystal filters in
a way which, it is hoped, will be of general interest
and utility especially to those who are concerned
with equipment incorporating crystal filters, The
treatment in this scries is simple and the explanations
of the’ most important fundamentals of quartz
crystals and their use have been attempted with only
2 small employment of elementary mathematics. A
knm_vlc'dge of coil-condenser filters is not an essential
preliminary to reading this article, but those who

have some knowlcdae of the usual ladder filter will -

find that the lattice section is an easy subject for
sttdy. In the opinion of the author the lattice
section is the best starting point for the study-of
all types of filters though this is contrary to the
usual practice. ‘

The Symmetrical Lalticc Network.

A filter in the form of a lattice network is a more
fundamental structure than the ladder network, since,
as will be shown, there is more frecdom in design with
the lattice form. Extensive use of the lattice for
crystal filters is due to this greater freedom and
justifics devoting the first part of the article to a
description of the network. The symmetrical lattice
network, to give it its full title, consists of four
separate impcdances connected together as shown in
Fig. 1 in which the scries or longitudinal arms Z, are

2s identical and in which
! 3 the lattice or diagonal
arms Z, are also equal
to each other. This
network is used be-
tween a generator con-
nected to terminals 1
Fic. 1.—Symmetricat Lattice and 2, and a load,
NETWORK. equal in impedance to
the gencrator, connectcd between terminals 3 and 4.
Alternatively the load ard generator may be inter-
changed since the network is the same viewed from
terminals 1 and 2 as from terminals 3 and 4.

The input impcdance of the lattice network in
Fig. 1 measurcd from terminals 1 and 2 depends upon
Z, ard Z, as well as upon a terminating impcdance Z¢
connectcd between terminals 3 and 4. If Z, is infinite
in value the input impcdince Z,, is due to two circuits
in parallel each comprising Z, and Z, in series;
that is

ZL 2.

2 4

Zg’: .I.‘ (£ 4 Zl.)

‘o

If Z, becomes zero the input impedance Z,, is due to
twice Z, and Z, in paralll, that is

L, _ 21,

T Z+L
If Z, is varied from zero to infinity the input
impedance changes from Z,, to Z,, and, at a particu-
lar value of terminating impedance, the input
impedance becomes equal to the terminating impe-
dance. This value is known as the characteristic

impedance Z.. It corresponds to v 2., Z,, and for
the network in Fig. 1 is therefore

Zo =VZ,1Z.

In practical filters the arms of the network always
include some resistance. Assuming, however, that
all arms have negligible resistance (ard in most
crystal filters this is a valid assumption) the impe-
dances of the arms become #X, ard LjX,,
j being v/ —1. Now if it happens that at certain
frequencies X, and X, have opposite signs then the
j's disappear from the expression for Z,; that is,
for this condition Z, is entirely resistive.

If the lattice network is re rawn in the form of a
conventional Wheatstone bridge circuit it is at once
apparent that no current will be delivered from the
network when the input terminals are connected to
a source of alternating current if, at that frequency,
X, is equal to X, in-magnitude and sign, since a
state of balance exists. The frequency fo corre-
sponding to this is known as the frequency of infinite-
loss. If the frequency is altered X, is- no longer
equal to X, and some current will enter the output
circuit. ‘ : :

To generalise, whien'X, and X, are of the same
sign the network will restrict or attenuate, the loss
increasing as the ratio of X, to X, approaches unity.
At those frequencies, when the reactances of the
arms are opposite in sign, the network offers a small
loss and those frequencies constitute the pass band
of the filter. As a simple example of these rules
consider the lattice filter network with the circuit
of Fig. 2(a) in which the series arms both consist of
an inductor L, and the lattice-arms each contain an
inductor L, in series with a condenser C,. In this
and subsequent circuits of the lattice network only
one series arm and one-lattice arm are drawn ; the
others are indicated by broken lines. The reactance
curves of the arms are shown in Fig. 2(b). The curve
for the series arm indicates the way X, changes
with frequency f which it does according to the
expression

X, = 2afL,

The dotted curve is that of the lattice reactance
which is equal to the algebraic sum of the reactances
of the two elements L, and C,, that is
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'Locallsatlon of Sheath Punctures in

Armoured Cables by CO, Gas

U.D.C. 621.315.22

A. G. COATES, M.EE.
(Palestine! P. & T. Department).

A simple method for locat'ng cable sheath punctures by CO, gas pressure tests is descr'bed in which pressure
rcadings are takcn at Schrader tyre valves on ordinary tyre gauges.

Introduction.

HE localisation of damage to lead cable
I sheaths by nail holes, fractures, longitudinal

splits, or by deliberate or accidental damage
in paper core telephone cables laid direct in the

ground presents some difficulty, and little appears .

to have been written on the subject. Punctures
may exist for some considerable period before being
brought to notice when an electrical fault occurs
due to the ingress of moisture. In countries or
districts where expenswe precision testing equlp-
ment is not available circuits may go out of service
before the fault can be localised by a megger or
similar test set. In countries where there is no
rain for months on end, followed by heavy seasonal
rainfall, such faults may show up only when the
first heavy rains fall, with nightmarish results for
the testing staff, if they are faced with the laborious
task of sub-localising a number of faults at the same
time. Even if sufficient testers and jointers are

readily available, a most important trunk cable -

may be out of service for a period of at least a week
if a number of faults develop simultaneously.

Such a predicament should not arise on new cables
if the loading sections have been successfully sub-
jected to the usual pressure tests of CO, gas, but it
is not always possible to ensure that a sufficient
number of accurate Bourden-type pressure gauges
in good order is available, or that the gauges are
identically calibrated ; in constant use they tend
to become out of erder, to sustain broken glasses, etc.
This slows up the work and speed is usually essential.
To meet such conditions, the author substituted
Schrader tyre valves, used in conjunction with an
ordinary motor tyre pressure gauge, reading 6-50
Ib. In perusing back numbers of the P.0.E.E.
Journal? 1t was later found that Mr. J. M. Walton
had already described the use of such valves in con-
nection with permanently gas-filled cables, but it
is thought that the use of the tyre gauge has not
been suggested previously. With a number of loading
sections condemned for not holding pressure, and
about three completely rainless months ahead, a
quick method of cleaning up such troubles was
devised, tried out, and proved satisfactory. This
method avoided digging up considerable lengths of
cable for examination and eliminated the need for
making many holes in the sheath of the cable. The
saving in time, number of men employed, and rein-
statement charges was considerable.

Pressure-Distance Graphs.

The article referred to described a method of
Jocalising sheath faults by pressure-distance graphs.

! Now with Iraq P. & T. Dept.

2 PO.BE.E.J]. Vol. 30, p. 237,
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The same general principle was followed by the
author. Passing in CO, gas in the usual manner
by a nozzle in the sleeve of a joint, the pressure was
read at this point at a Schrader valve, soldered in
a nozzle inserted in a 3-way. cock in the delivery
tube, and at the other joints in the section andfor
the joints to the pots, at Schrader valves plumbed
into the ends of short (6”) lengths of sheathing,
each plumbed in turn over a hole in the sleeve. It
was not found necessary to test from the two ends
of the section.

The sections consisted of 2,000 yds. of cable divided
by three selected joints, numbered 1, 2 and 3, into
4 lengths of about 500 yds. each. The cable was
14pr/40lb. of Trunk and Local types, in some
sections armoured, and in others only ‘' protected,”
i.e., unarmoured laid direct in the ground. A 2,000
yd. section of this cable was found to take about
3 hours to level up to a pressure of 20 lb. if the
sheath was intact. If the cable was punctured, the
pressure did not level up, but fell evenly from the
point where the gas was introduced to the point of
damage. The resultant graph was a straight line
sloping down to zero at the fault, unless the hole
was very small, in which case some gas passed
along the cable beyond the fault, and the pressure
in this length of cable approximated to the pressure
at the fault, usually only a few lb. per sq. in., but
sometimes as high as 12 lb. per sq. in. or more.

Faults where the sheath damage is so extensive
that no appreciable amount of gas passed the point
of damage, may be known as type “ A" faults,
type “ B" being used to describe faults where gas
passes the puncture and evens up the pressure in
the length beyond.

Type *“ A" Fault.—Conditions relating to a typical
type A" fault are illustrated in Fig. 1. The gas is
introduced at the mid-point, Joint 2, of the section.
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FAULY
A A \/ _ LP
L.P. 500 1000 1sco F 2000
JT. JT.2 JT3

DISTANCE — YDS,
Fic. 1.—Tyre ““ A" FauLT.

The pressure in one half section remains steady,
proving that section to be sound, and in the other
half Joint 3 shows a lower figure, and the far end, nil.



By drawing the triangle ABF to scale passing through
B’ where A’B’ is the pressure noted at Joint 3,
or by working out length A'F from the similar
triangles ABF, A'B’F, the position of F can be
found usually to within a few yards. On exca-
vating a short length of trench (generally not more
than 25 yds.) the juncture can be found by visual
and aural superficial examination.

In a typical case the applied pressure AB was 27 1b.
and that at JT3 5lb. The distance between JT2
and JT3 was in this instance 53) yds. and calcula-
tions indicated the fault to be 120 yds approximal .y
beyond JT3. The fault was actually found to be
at this point, due to a hole made by a careless
labourer’s pick, and was made good. The total
working time to locate and repair the fault was
20 hours, including travelling and other ineffective
time.

Type “ B” Fault.—In this case some of the gas
passes the puncture and only a part of it is lost due
to the hole, so that the | ressure is not zero at the
fault. The length between the desiccator and the
fault will produce a straight line pressure-distance
graph sloping down to F, but beyond this, presuming
the cable sheath is intact, pressure will tend to level
off at the same pressure as at F, as shown in Fig 2,
which gives details of an actual fault of this type.
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FiG. 2.—TvyPE “ B ' FAULT.

After 3 hours, full pressure was measured at
LP 58, and only 6 Ib. at LP 7. The fault thus lay
between LP 57 and the mid-point, 57/2. A measure-
ment at 57/1 showed 7 lb. From this it was not
clear whether the fault lay between 57 and 57/1,
or between 57/1 and 57/2, although the latter
appeared to be the case. After a further hour, §7/1
and 57 both showed 7 Ib.; in other words, equalisa-

tion of pressute in this length had occurred. A
further valve was fitted 200 yds. from 5§7/2, a hole
being made in the sheath for the purpose, the valve
inner being fitted only after the valve had been
connected DLy a short length of sheathing soldered to
the cable over the hole made in the sheath; this
precaution was necessary, otherwise the escaping
gas would have prevented soldering. The reading
at this extra valve proved to be 19% Ib.

Calculation by a simply derived formula gives :—
X = a (pa—ps) __ 20 (193-7)
P1—Pe 27—19%
= 333 yds., i.e., 17 yds. from 57/1.

The fault in this case, a small nail hole, was
actually found 5 yds. from 57/1 in the direction
of 57/2.

The time taken to locate and clear this fault was
also 20 hours.

Conclusion.

It will be seen that for type “ A " or “B " faults
a minimum of two valves is needed between the
desiccator and the fault, and in type “ B’ faults,
a further two beyond the fault.

The localisations were carried out by jointers,
assisted by labourers for digging. The equipment,
apart from normal desiccating kit, was extremely
cheap and obtainable locally, consisting only of
half a dozen valves, some spare inners, and two
gauges, one as a spare. The plumbing work is ex-
tremely simple and eadings can be quickly and accu-
rately taken down to 6 Ib., the lowest figure shown on
the gauge ; the gauge can of course be calibrated for
lower pressures, although these are not marked on it
when purchased. A more accurate gauge showing
0-30 Ib. in } lb. steps could presumably be specially
made. Some trouble was found with the gauges in
use, apparently due to ingress of dust or sand.

The holes detected were mainly due to nails and
had apparently been made at some time during
shipment or trans-shipment on the journ: y overseas.
Others were due to fractured sheath—the non-
armoured sections being more highly antimonial
and consequently brittle—and to somewhat rough
handling in very rocky country. Testing instru-
ments capable of localising faults of above 5 megohms
were not readily available.

The experience gained while, and subsequent to,
laying some 150 sections of cable is now being
utilised in normal maintenance work for clearing
faults at an incipient stage before circuits t :come
affected, thus avoiding the need for precision
apparatus and testing staff.
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Notes and Comments

Roll of Honour

The Board of Editors deeply regrets to have to record the deaths of the following members of the Engineering

Department :—

While serving with the Armed Forces

Bradford Telephone Area ..
Birmingham Telephone Area

Bristol Telephone Area
Bristol Telephone Area

Cambridge Telephone Area. .
Cambridge Telephone Area. .
Cambridge Telephone Area

Cardiff Telephone Area
Dard:e Telephone Area
Engineering D :partment

Engineering Dzpartment
Engineering Dzpartment
LEngineering Dzpartment
Engineering Department

Glasgow Telephone Area ..
Gloucester Telephone Arca. .

Liverpool Telephone Area ..

‘Liverpool Telephone Arca ..

Liverpool Telephone Arca ..

ILord> n Telecommunications
Region

Lord 'n Telecommunications
Region

Lond 'n Telecommunications
Region

Lor:d ,n Telecommunications
Region

lLorid »n Telecommunications
Region

Lord n Telecommunications
Region

Lord n Telecommunications
Region

Londnn Telecommunications
Region

Lond n Telecommunications
Region

Lord n Telecommunications
R gion

Lond )n Telecommunications
Region

Lordm Telecommunications
Region

Lord)n Telecommunications
Region

Lond)n Telecommunications
Region
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Anthony, H. R.
Chatwin, F. R.

Curtis, E. A. V.
Gee, . H.

Powell, I. L. W.
Robertson, P. 1. N.
Saych, R. G.

Gale, E. G.
Maxwell, G.

Clark, H. S.
Hannal, J. A.
Harrison, J. H. ..
Parker, J. A. T...
Row, I.. N.

Soutar, R. A. ..
Emerson, B. F. ..

Courtnev, W. J.
Faragher, C. R
Oakev, A. F. .
Atkinson, C. \\".
Brennan, M. H.
Brown, ]J.

Diss, R. W.
Hewer, P. S.
Hilder, C. A.
Hobbs, R. H.
Loveland, A. W.
McGarrick, S. E.
McGrory, P.
Milburn, D. J.
Newell, H. F. ]J.
Pemberton,

D. S.\W.
Preston, G.

Skilled Workman, Class IT -,

Skillcd Workman, Class I1

Skillcd Workman, Class I1
Inspector .

Skillcd Workman, Class I1
Skillcd Workman, Class I
Labourer..

Skilled Workman, Class I1
Skillcd Werkman, Class I1

Unestablished Skilled W orkm:‘u.l

Labourer..
Staff Officer
Executive Officer

Inspector

Unestablishcd Skilled W orl\nhm

Labourer..

Skilled Workman, Class 11
Skilled \Workman, Class I1
Skilled Workman, Class 11
Skilled Workman, Clags 11

Skillcd Workman, Class 11

Unestablishcd Skilled Workman

Skilled Workman, Class II
Labourer. .

Skilled Workman, Class 11
Skilled Workman, Class 11
Skillcd Workman, Class IT

Unestablished Skilled Workman

Skillcd Workman, Class 11
Skilled Workman, Class I

Unestablishcd Skillcd Workman

Labourer. .

Unestablished Skillcd Workman

Ordinary Scaman, Royal
Navy

Pilot Officer, Royal Air
Force

Signalman, Royal Signals

Lieutenant, Airborne
Signals

Signalman, Royal Sigrials

Signalman, Royal Signals

Lance Corporal, FEssex
Regiment

Signalman, Roval Signals

Sergeant, Roval Signals

Private, Argvll and
Sutherlard Highlandars

Bombardicr, Royal
Artillery
Lirvtenant. Green
H wards
Sub-Licutenant, Royal
Navy V.R.

Flight Lieutenant, Royal
Air Torce
Scrgeant, Royal Air TFarce

Private, Gloucestcrshire
Regiment
Corperal, Royal Signals

Signalman, Royal Signals
Scrgeant, Royal Engineers
Private, Black Watch
Guards

Sergeant,  Irish

Signalman, Royal Signals

Ilight Sergeant, Royal
Air Torce
Private, Royal Army

Mcdical Corps
Sergeant Pilot, Royal Air
Force
Electrical Artificer, Royal
Navy
Scrgeant, Royal Air Force
Corporal, Royal Signals
Regimental Scrgt.- Major,
Royal Armourid Corps
Flight Sergeant, Royal Air
Force
Sergeant, Royal Air Force

Bombardier, Maritime
Royal Artillerv

Flight Sergeant, Royal Air
Force .



London Teleccommunications Thorne, F. A.

Unestablished Skilled Workman

Cadct, Royal Signals

Region
LO}l‘id n Telecommunications Williams, A. R. Unestablished Skilled Workman Sergeant, Suffolk Regi-
eglon ment
Lord m Telecommunications Wilson, E. G. Unestablished Skilled Workman Lance Sergeant, Middlesex
Region Regiment
Navcastle-on—’l‘_\'ne Telephone Telford, R. Unestablished Skilled Workman Sergeant, Royal Air Force
rca
Norwich Telephone Area Hogg, B. ]. Skilled Workman, Class 11 Flight Sergeant, Royal

Taunton Telephnne Area Marney, L. T.

Recent Awards

Unestablished Skilled Workman

Air Force
Lance Corporal, Durham
Light Infantry

The Board of Editors has learnt with great pleasure of the honours recently conferred on the following

members of the Engineering Department :—
Widle serving with the Armed Forces

Skilled Workman, Sergeant, Royal

Mentioned in

Belfast Telephone Area Johnston, J. H.

Class 1 Signals D:spatches
Engincering Department Andrew, P. A, Skilled Workman, Flilght Licutenant, Distinguished
Class 1 AF. Flying Cross
Engineering Department Murphy, D. J.  Unestablished Pilot Officer, R.A.F. Distinguished
Skilled Workman Flying Cross
Engincering Department Thwaites, H. J. Assistant Engineer Squadron Leader, Mentioned in
R.A.F. D:spatches
Exeter Telephane Area Thomas, M. G. N. Skilled Workman, Warrant Officer, Mentioned in
. ClassII Royal Signals D:spatches
Lancaster Telephone Arca Gilpin, TF.A. Unestablished Sub-Lieutenant Distinguished
Draughtsman Royal Navy V.R. Service Cross
l.ondon Telecommunications  Neilson, 1. Unestablished Pilot Officer, R.A.F. Distinguished
Region Skilled Workman Flying Cross
lLondon Telecommunications  \White, R. J. .. Iabourer .. C.Q.M.S., Royal Military Medal
Region Signals -
Reading Telephone Area Bavin, B. E. E. Skilled Workman, Sergeant, Royal Mentioned in
Class 1I Signals Despatches

New Year Honours

The Board of Lditors was particularly pleased to
note among the recipients of honours in the New
Year's list the name of the Engineer-in-Chief, Sir
A. Stanley Angwin, who is made a Knight Commander
of the Most Excellent Order of the British Empire for
his services to telecommunications during the war
vears. Other members of the Engineering Depart-
ment who were honoured included :—

Mr. L. Anderson, Inspector, Welsh and Border

Countics Region,
Mr. W. V. Greenwood, Skilled Workman, Class I,
North Eastern Region,

Mr. C. J. Reading, Skilled Workman, Class I,
London Telecommunications Region, and
Mr. I. H. Wallis, Chief Inspector, Home Counties
Region,
who were awarded the British Empire Medal.

Mr. J. Darke, late of the Engineering Department
and now Regional Director, North Western Region,
was created a Commander of the Order of the British
Empire, and Mr. G. Casemere, who is now Telephone
Manager, Tunbridge Wells, was appointed a Member
of the same Order.

Regional Notes
North-Eastern Region

With reference to the notes in the July, 1944, issuc
of the Jeurnal from the Ilome Counties Region catitled
“Erection of Double-Spliced 113 ft. Poles,” which must
have been of general interest to engineers, work has
recently been carricd out in the Leeds area which
necessitated the erection of six peles of a similar height.

The methed of assembling the poles was very similar
to the enc used in the Hedford area, but the crection
was carricd out in a dilicrent manner.

Only one 50 ft. derrick pole was used, and this was
erected approximately two vards from the back ef the

hole which had been cxcavated rcady to receive the
pole. Sliding boards were placed in the hole and
projected above ground level to enable arms or similar
picces of wood to be placed between the sliding boards
and the base of the derrick pole, to take the initial
weight at the basc of the pole on the commencement of
lift.

The main lift of the pole was taken at the first splice
by a double and treble set of rope tackle attached to
the derrick pole and a chain sling at the splice, luff tackle
(i.c. small blocks and tackle to obtain a mechanical
advantage) being attached to the pulling rope. At the
scconl splice a 3-in. ropc was attached to a sling and

121

.






Book Reviews

‘“Post-War Building Studies No. 11."" — ** Electrical
Installations.” 96 pp. 11 IU. Published by H.M.
Stationery Office. Price Is. 6d. net.

When it became evident that the present war would
seriously restrict the activities of tle buildirg industry
for some yecars, the Minister of Works intimated that
he would welcome recommendations and suggestions
for the improvement of post-war buildings. The various
professional institutions interestcd themeelves in the
subject and set up a number of commitiees to make
comprehensive studies. The results of the labours of
these study groups are now bearing fruit and are bcing
1ssued in a serics of 22 reports entitled * Post-war
Building Studies.”” One report which will be of par-
ticular “tnterest to all telecommunication engincers
151 both their private and official capacities is entitled
“ Electrical Installations.”

This report, wkich is made by a Committee convened
by the Council of the Institution of Electrical Engineers,
15 probably the most comprehentive study of electrical
services in buildings that has yet been made, and so
far as tclecommunications are concerned it brings
up to date a project which was initiated by the G.P.O.
in 1931 when the booklet ** Facilities for Telephones in
Now Buildings ** was first issued.

The report is divided into six parts. Five of these

parts deal with electiicity in different types of buildings,
i.0., houses and flats, multi-occupier buildings, schools,
hospitals and farm buildings, the sixth part being de-
voted to the problems of ownerslip and control of
distribution in multi-occupier buildings. A compre-
hensive summary of recommendations and an appendix
dealing with a proposed new type of socket outlet and
plug are included.
. In their introduction the Committee point out that
m the past many types of buildings have been *’ de-
signed ' without proper regard to the engineering
scrvices required in them and they emphatise that
only by the fullest co-operation and collaboration
between all interested parties will it be poscible to
sccure for the community at large, both now and in the
future, the full advantage and benefit of electrical
progress.

Part T of the rcport commences by the Committee
makig two basic assumptions, (i) that the standard
clectrical supply to residential areas will be alternating
current only, the negative point being rigidly carthed,
and (ii) that supply tariffs will be adjusticd to require
only one meter. The Committee then procced very
quickly to avoid that awful miscellany of switches
fuses, cut-outs and meters which always seem to adorn
domestic recidences, by designing a simple but effective
Consumers' Supply Control. The design suggested is
a pressed steel cabinct, the overall dimensions bcing
14 in. by 12 in. by 5 in., intended to accommodate the
supply company'’s scaling box fuse and meter in scaled
compartments, togcether with the consumer's fuses,
switches and bell transformer in other compartments.
Taking advantage of the recent amendments to the
wiring regulations, consumers’ main fuses are dispensed
with and single pole fuses only proposed for sub-distri-
bution circuits. The Committee lay great emphasis
on the rapidly incrcasing number and varicty of low
power eclectrical devices and appliances that occurred
immediately prior to the war, the accelcration
expected after the war and the fact that the only
satisfactory mecans of catering for the use of these
appllances is by the provision of a most liberal

and flexible distribution of power points. The Com
mittee propose, thercfore, a departure from present
practice by suggesting the use of * Ring Main "’ dis
tribution circuits, each ring being wired with 7/-029
(15 A) cable fused to 30A, with only one size of on‘let.
No alterations are proposed to existing arrangements
for lighting and cooking circuits. The proposals appear
most attrective to the domestic user, but a disap
pointing feature is that the Committee seem to have
been unable to avoid the introduction of yet another
standard plug and socket.

The Committee next give conciderable attention
the need for the provition of adequate faciliiies for
telecommunication circuits. They point out that even
the smallest house or flat may need to be provided
with the following installations :

A door bell from. a mains transformer.

- Telephone, including lead-in and internal wiring.

Sound broadcasting, i.e., aerial, earth and extension

loudspeaker.

Wire broadcasting, lead-in and internal wiring.

Televi: ion lead-in for special aerial or from ** wired

televi: ion.

The Committee stress that the minimum require
ments for the aboveare: two pipes or conduits for lead-in
from underground and/or overhead services, and one
pipe or conduit for lead-in from aerial.

The two alternative methods recommended for the
accommodation of internal wiring are either deep
picture rails with connecting ducts or ways between
rooms and floors or hollow walls, ducts or skirtings
with inter-connecting ducts under doorways. It is
pointed out that in small recidences the number of such
door cros:ings would be small.

In a section dealing with larger houses and flats
similar arrangcments for the control and distribution
of power supplies are reccmmended, the Committee
pointing out that the standard cabinet already proposed
could be designed to cater for one or more additional
distribution ciicuits as requircd. It is stressed, however,
that the provision of adequate facilities for telecom
munication services applies with added force to larger
residences, since apart frcm those facilities zlierdy
mentioned, additional faciliiies rcquircd may include
house tclephones, fire alarms, burglar alanns and
distributicn of low frequency scund broadcastirg. A
reasonable number of power outlets for the laiger self-
contained detached type of retidence is statcd, not
unreasonably, to be frcm 30 to 50.

Sketches showing the overall dimensions of the more
bulky type of electrical appliances are included, i.e.,
cookers, reftigerators, water Lcaters and washers.

Part 1I of the report contains a short review of the
question of ownership of ccmmon cables in multi-
accupier buildings.

Part I1]1 of the report deals with the requirements
of multi-occupier buildings. This part of the report
is divided into several subscctions, the first Ueing
devoted to the common requircments of all electrical
services in such buildirgs. Particuler emphais is given
to the nced for the architect or builder to plan for and
provide in all buildings at an eaily stage of construction
certain fund: mental facilities, ircluding:

(@) Pipes or ducts for lead-in cables.

() Accommodation for control, metering and dis-

tribution.

{c) Vertical ducts for accommodating conductors to

the different floors.
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(d) {I“Iorizontal ducts for distribution over cach
oor. .

(¢) Liberal provision of flexible outlet positions to
allow the cfficient utilisation of the different
services to be provided.

The second scction deals with power and lighting
installations in the nlore common types.of buildings ;
the particular requirements for blocks of flats, oftice
buildings, deparimental stores and hotels are cach
contidered separatcly.

The subject of telccommunication services in these
buildings is considercd to be so important as to warrant
a scparate seclion extendirg to eight peges. The Com-
mittee recogrise the importance of the increasing
popularity of blocks of flats by treating this type of
building separately and in detail. Particular reference
is given to the provision of facilities for telephones,
sound broadcast, time, bell and fire alarm circuits. It
is pointed out that the telephone service witkin such a
building may be provided cither by individual exchange
lines or by a P.B.X. In the latter case, additional
accommodation is requircd for the equipment, batteries
and operating staff. The possible necd for public call
offices being required as built-in features of the archi-
tectural de:ign of the entrance hall or other sclected
locations is not overlooked.

Thetelecommunication services in otherlarge buildings
are next dealt with, it being pointed out that the type
and density of the services required depends to a large
extent upon the function for which the building is to
be used. The postible facilitics required are stated to
be most diverse and may include any or all of the
followirg :

Public telephone service.

Private telephone service.

Telegraph service.

Sound and television service (Music while you work).
Public address.

Stafl locating system.

Bells.

Service call (for hotels).

Clocks.

Fire and burglar alarms

Parts IV and V of the report deal with the applica-
tions of electricity in schools and hospitals respectively
and Part VI of the report is devoted to the question of
clectricity in farm buildirgs, a subject which, it is
stated, is bcceming of increasing importance. The
question is dcalt with in detail, the many and varied
types of appliances and machines available being
described. It is of interest to note that the power
required to hatch an egg in an incubator is stated to
be between ¢ and 1 \W. Drawings showing a proposed
layout for a typical modern farm are included.

The appendix contains a summary of further in-
vestigations made by the Committeec on the proposed
new fused socket outlet. It is stated that as a result
of a questionnaire issued to all supply undertakings,
the Committee have reached unanimous egrccment on
the need for the introduction of a new 3 k\V (230 V)
socket outlet and fused plug and that they have invited
B.E.AM.E. {o prepare suitable designs prior to stan-
dardisation by the DBritish Standards Institution.
Detziled recommendations to govern the proposed
decigns are included.

1t is obvious that the Committee have taken a very
practical and realistic view of electrical installation
problems in all types of building and they have gone
far to turn suggestions and ideas in which many
engincers have been interested, into tangible designs
suitable for standardisation and cconomic bulk pro-
duction. F.C 8

“Telecommunications” by W.T. Perkins, A.M.Brit.I.R.E,,
AM.Inst.B.E. 300 pp., 186 ill. Newnes. 12s. Gd.

So long as examinations continue to be the yard-
stick by which one’s educational standard is measured
the acquicition of a good examination technique will
be of almost cqual importance to students as the
attainment of rcal knowledge. A good cxamination
technique includes the ability to:

(1) state one's facts clearly and concisely,
(2) draw neat and relevant sketches,
(3) confine one’s answer to the average time
allowed (usually 20-30 minutes),
and a knowledge of : i
(4) the type of question likely to be asked,
(5) the standard of answer required.

It is to help the student with these matters that the
author has written this book, which is therefore sup-
plementary to and in no way replaces the standard works
on the various branches of telecommunications.

The book is divided into two parts, the first dealing
with Transmission and Lines and the second with
Telephony. The author claims to have covered Grade I
of the City and Guilds examinations in Transmission
and Lines and Grades. I and II of Telephony. The
book commences with a summary of the chief formule
concerned and follows with a large number of typical
examination questions with solutions, and a further
sclection of questions involving calculations to be
worked out by students. For these only the numerical
answer is given. Dividing the two sections are the
syllabuses of the three examinations covered and to
cemiplete the book are 14 tables giving useful data, a
set of logarithm tables and an index.

The type of answer is similar to that given in the
Supplement to this Journal, but instead of working
through any particular examination paper the questions
arc grouped. Thus, for example, one finds all questions
dealing with valves grouped together, followed by
questions on cquipment employing valves. The use-
fulness of the book purely as a ‘' crammer " would
be increased if a table were included analysing past
question papers so that students could gauge the rela-
tive importance placed by the examiners on the various
sections of the syllabuses. Apart from this, the only
criticism is the price, though it may be some consola-
tion to purchasers to know that the author’s share of
the profits is being donated to the Second Post Office
Relief Fund.

The general standard is excellent and the book can
be confidently recommended to students wishing to
acquire the art of writing brief and lucid reports on
technical matters, an art which they will find of greater
usc than the immediate purpose of answering examina-
tion questions. H. L
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Staff Changes Promotions
Name ’ Region Date Name Region Date
Regl. Engr. 1o Asst. Contyoller with Allce. Chief Insp. to Chief Insp. with Allce.
Boryer, W. F. .. .. LT.R.to LP.R. 1.11.44 Knott, H. H. R. .. S.W. Reg. .. 22.10.44
Exec. Engr. to Regl. Engy. Birch, F. .. W.&BC.Reg. .. 11144
Penney, A’E..T° . LP.R.toL.T.R. 8.11.44
Senior Phys. or Chem. to A.S.E. Chief Insp. to Tech. Costs Cffr.
Richards, C. E. . E.-inC.O. 5.10.44 Robinson, R. B. . E-in-C.O. to Con- 22.4.44
tracts Dept.
Phiys. or Chewm. to Senior Phys. or Chem.
Taylor, R. . E-in-C.O. ..~ 5.10.44
py yt E n Iusp. to Chief Insp.
sst. . to E /2 -
D 287, to Exec. Lugr. . Haines, J. P. .. Scot. Reg. 6.8.44
udley, J. C. . E-in-CO.onloanto 141144 | Fajrs A'E. .. LT.R. 19.8.44
Admiralty Fable, . P. .. .. H.C. Reg. 13.8.44
Griffiths, G. J. .. . Mid. Reg.,on loan to  2.11.44 «*Thirsk, R. D. .. Mid. Reg. 15.10.44
i Admiralty Jarvis, HL W. .. .. HC. Reg. 15.10.44
Newley, E. F. .. .. E-in-C.O.,0onloanto 12.11.44 Polhill, C. T. .. .. HC. Reg. 278 44
Factories Dept. Smith, S.C. .. .. H.C. Reg. 8.10.44
Loosemore, E. S. . S.\V.Reg.,,onloanto  28.9.44 *<Clark, E. N. .. .. HC. Reg. .. 8.10.44
Admiralty Came, C.H. ... .. S.W. Reg. .. 10.9.44
Peddle, H. W. . Mid.Reg,,onloanto  25.944 | pogpett, G. E. .. Scot. Reg. .. 8.10.44
Admiralty *¢Brunton, J. B. .. Scot. Reg. .. 1.10.44
: MacCallum, A. .. Scot. Reg. .. 1.10.44
Chief Officer to Asst. Sub. Supt. Little,S. J. .. .. LTR. 10.9.44
Finlayson, J. R. . H.M.TS. to E.-in-C.O. 18.9.44 **Walters, T. L. .. E.-in-C.O. 1.8.44
- . Peck,E. J.M. .. .. E-in-C.O. .. 1.8.44
Asst. Evgr. to Senior Tech. Costs Cffr. Conolly, E. J. .. .. N.W. Reg. 1.11.44
Hull, S. D. . E.-in-C.O. to Con- 224.44 Foy .. .. .. LT.R. .. .. 2.10.44
tracts Dept. Wood, T. .. N.E. Reg. to E.-in- 19.11.44
. C.0.
Clicf Insp. to Asst. Engr,
Gibson, J. .. .. Scot, Reg. to LT.R. 1.10.44
::Russcl, J. M. .. Scot. Reg. 25.9.44 Insp. to Asst. Tech. Costs Offr.
'Dunkicy, L. \W. . Mid. Reg. .. 141144 : . - )
Tinto, J. M. . SW. Reg. to Mid 25944 | VikenED.... BAnC O, o Con 22444
Reg. )
McWalter, W. V. . Scot. Reg. to Mid. Reg. 2.11.44
“Trueman, G. . .. N.\V. Reg. 141144 | SIV.lo Insp.
**Waite, D. . . N. [rc. Reg. .o 14.11.44 Allchin, M. C. V. . H.C. Reg. to E.-in- 10.9.44
McBonald, T. H. . N. Ire. Reg. toS.\V. 14.11.44 Cc.0.
Reg. Richardson, J. M. . Test Section, Ldn: 3.5.44
** Mobilised
Retirements
Name Region Date Name Region Date
Chief Regional L:\r,f,! Chi f Inspr—contd. .
Watkins, J. H. . W. & BC. Reg. 30.9.44 Turner, A. E. . LP.R. 31.10.44
Chief Inspr. with Allce. Inspr.
McCann, J. L. . SAW. Reg. .. .. 110.44 Misson, H. G. .. HC. Reg. 30.4.44
Halliday, C. \. . W, & B.C. Reg. 31.10.44 Rivers, H. G. .. .. LT.R. 8.11.44
Chi Tunnicliffe, R. T. .. N.I. Reg. .. 10.11.44
Chief Inspr. Mills, A. R, . .. SAV. Reg. .. 21.11.44
Hastings, J. W. . H.C. Reg. 31.8.44 Malley, J. . .. Scot. Reg. .. 25.11.44
Shaw, A. F, co LT Reg. 3.9.44 Bradley, E. A. .. .. N.I. Reg. 27.11.44
Moss, F. R. . LG Reg 25.10.44 Middleton, K. M. . E-in-CO. .. 30.11.44
Transfers
Name Region Date Name Region Date
Exec. Engr. - Asst. Engr.
Beastall, J. G. . N.V. Reg. to LP.R. 19.11.44 Glass, C. G. . E.-in-C.O. to L.T.R. 16.10.44
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Transfers—continued.

Name Region Date Name Region Date
" Chief Unspr. . Insp-. (continued)
Tnompson, S. .. H.C. Reg. to L.T.R. 3.9.44 Tnompson, R, H. . E.-in-C.O. to Mid. 20.11.44
Herbert, L. J. .. . E-in-C.O. to L. T.R. 22.10.44 Reg.
Inspr. Proby. I'nspr.
Builey, N. . HC. Reg. to E-in- 16.10.44 Si.aclair, B. R. . E.-sin-C.O. to H.C. 16.10.44
C.0. Reg.
Deaths
Name Region Date | Name Region Date
" Chief Inspr. Insp. (mntinu'd) ,
Tugwell, P.C. .. .. HC. Reg. .. 9.8.44 Gee, F. H. . S.W. Reg., Dcath on  17.9.44
Jolliffe, A. P. . H.C. Reg. 2.11.44 Active Service
Spittle, S. . .. S\W. Reg. 22.9.44
Inspr. Knights, A. J.L. .. Mid. Reg. 29.9.44
Row, L. N. . E.-in-C.0., Missing.  3.12.43 Sleigh, W. R. H. . LT.R. .- 20.10.44
Death presumed on Taylor, E. .. .. N.E. Reg. 19.11.44
I\'hhtary Service Townshend, E. . N.E. Reg 21.11.44
Rowland, W. .. .. N.W. Reg. .. 25.6.44 Cameron, J. WV. . E-in-C.O. 27.10.44

Institution of Post Office Electrical Engineers

Vacancies on Council
Notification is hercby given of the el:ction unopposed
of the following members vo fill the vacancies iadicated :
(1) Inspectors and Assistant Chemists and Physicists
(Provinces).—\r. V. D. PertiT, luspector, Cam-
bridge.
(2) Draughtsmen, Class I and II (Provinces).—\lr.
T. E. \WaLkeR, N. Eastern Region, Lecds.

An election is proceeding in respect of the vacancy
for the representative of the Assistant Engiacers,
M.T.O. Class III, Chemists and Phyz:icists (E.-in-C.O.).

December, 1944. H. L. DUNSTER,
Acting Secretary.

Junior Section, Aberdeen

A general meeting of the above was held on Friday,

November 10, 1944, when it was decided to reopen the

local centre. The following office bearers were eclected :

Hon President, Mr. C. F. Perryman ; Chairman, Mr.

D. S. C. Buchan ; Vice-Chairman, Mr. W. ]J. Cowie ;

Seccretary, Mr. S. D. F. Buchan; Treasurer, Mr.

C. L. Bannerman: Committee, Messrs. W. N.

Davidson, G. W. A. Duguid, J. P. McGregor, A. S.

Deacon, J. D. Neilson. Auditors, Messrs. C. P.
Milne and F. ]. Dignan.

The following programme has been arranged :

Date Subject Speaker
1.12.44  Police Boxes. J. W. Mitchell
22.12.44  Carrier Frequency G. W. A, Duguid
Synchronisation.
15.1.45 Diesel Engianes. W. B. Davidson
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11.2.45 U.S.W. Radio Links. J. D. Neilson
10.3.45 Open Night (Any

Questions ?).
31.3.45 External Construction.  T. 1. Miller
21.4.45 Cable Fault Localisation. D. F. M. Peters

S.D.F. B.

Junjor Centre, Edinburgh

The Edinburgh Centre of the Junior Section of the
I.P.O.E.E.,, wlich ceased functionuing at the outbreak
of hostili.ies, has now recommenced activities. A com-
mittee of five has been appuianted as follows : Chairman,
Mr. J. M. Wright; Vice-Chairman, Mr. G. Alexander;
Secretary  and  Treasurer, Mr. D. Cunningham ;
Libraiian, Mr. H. W. Onwin; with Mr. C. Barrie
appointed to the committee in an advisory capacity.
Tuis Centre was the first to be established and is regis-
tered as No. 1. (I.P.O.E.E. Journal, Vol. 25, Part 2
refers.) Its revival is tnerefore particularly gratifying.

Two interesting meetings have already been held,
and membership now numbers fifty. At the Octover
meeting Mr. W. S. Procter, ANLLE.E, F.RS.E,
delivered a fine paper on ‘* Tne Nature of Electricity.”
Thnis meeting was well attended and was an undoubted
success.

The remainder of the programme is as follows:
November 3.—* Carrier System No. 7, G. Ford.
December.—" Radio Interference,” J. Riva.

January, 1945.—" Any Questions ? "’ (a ‘ Brains Trust *’
composed of five of the Senior Centre).

February—" Two V.F. Signalling."”
March.—Annual General Meeting.
























TRADE MARKS

A Suarantee of Qua[ity

A registered trade mark is the sole property cf

the trade mark owner and distinguishes his products.

The word “MEGGER” is the registered trade mark of
Evershed & Vignoles Ltd.

and must only be used to describe their products.

For example, a “MEGGER” Insulation Tester means
the instrument is- made to the designs, standards

and inspection of Lvershed & Visnoles Ltd.
Thus the registered trade mark «“MEGGER” which is

kaown all over the world, is your guarantee of a

high qué«lity product.

X

Announcement of Evershed & Vignoles Led., Chiswlick, London, W.4.
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