











so the connection is completed under the control of
the local originating operator. Fig. 2 illustrates the
routing of a call from a London subscriber via auto-
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F16. 2.—RouUTING OF A CALL viA AutoMaTIic ToLL A.

matic Toll A to a subscriber connected to an exchange
in the Toll area.

Outstation Equipment.

Changes of outstation equipment which had to be
made to meet the automatic conditions were as
follows :

On circuits outgoing to automatic Toll A, loop
dialling equipment had to be provided or augmented.
Relay sets of a type recently designed were installed
at C.B. and C.B.S.2 exchanges ; at C.B.S.1 exchanges
the terminal apparatus was changed. At some
manual exchanges it was also necessary to fit dials.
At most sleeve control auto-manual exchanges
additional loop dialling relay sets had to be fitted.

On circuits incoming from Toll A the only new
equipments required were jack-ended terminations at
C.B. exchanges to cater for follow on calls; S.F.].
and sleeve control terminations required no change,
and at C.B.S.1 and 2 exchanges modifications only
were involved.

At a large number of out-stations it was found
possible to work the new terminations, under the old
manual conditions, prior to the transfer. This
greatly simplified the change-over arrangements.

Toll A Manual Exchange.

As stated earlier, it was not found possible to work
all lines on the automatic plant and some are, there-
fore, accommodated on a new manual board which
is of standard sleeve control type. Incoming lines
not suitable for dialling work with the normal manual
signalling methods and terminate in the answering
multiple. Calls received over these circuits are
extended by the Toll A operator dialling over 1st
selector circuits into automatic Toll A or over
direct signalling circuits in the outgoing multiple.
Outgoing routes requiring differential or generator
signalling and, therefore, unsuitable for working
from the levels of the automatic plant, are connected
to this manual board multiple. Levels on the
automatic plant have, however, been allocated for
each of these outgoing routes, but the outlets from
these levels are trunked to -the manual board via
assistance type relay sets.

The allocation of a separate level to each route of
this type will enable these routes to be worked direct
from the automatic levels, when suitable equipment
becomes available, without any disturbance of the
codes to be dialled. It also enables a uniform and
more efficient method to be applied in dealing with
these routes under ‘“delay” conditions. This
method of manual board interception has also been
applied to routes on which a proportion of the out-
going lines of a route are unsuitable for C.B. signalling.
Early choice contacts carry the suitable lines direct
and the unsuitable lines are reached over the later
contacts of the level via the manual board. This
arrangement enables the majority of the traffic to be
switched automatically, overflow traffic at peak
periods only being routed via the manual board.

Delay Working.

All the manual positions are not in use for dealing
with manually worked routes; some are held in
reserve for delay working. To deal with a particular
outgoing route connected to the automatic plant
should this route become overloaded by reason of
cable breakdowns or shortage of lines, it is necessary
to obtain control of the route at the central point, i.e.
Toll A manual board. The reasons for this are as
follows :—

(1) So that urgent calls may be given prompt
attention.

(2) So that other calls may be dealt with in
rotation. :

Several schemes were considered whereby this
control for delay working could be accomplished,
but eventually it was decided that a scheme which
enables any route to be taken from the selector levels
and patched to a common pool of manual board
multiple circuits would best meet the required
conditions.

Perhaps the arrangements made can best be illus-
trated by an example. Assume that the Ipswich
route is “in delay.” A City subscriber dials *“ TOL "
and the local auto-manual board operator accepts the
call for Ipswich.

Assuming that she is not already aware that the
Ipswich route is ““in delay,” she plugs into a free Toll
A circuit and dials the Ipswich code. She is answered
by a Toll operator who quotes the -delay on the
Ipswich route. The City auto-manual board operator
then clears this connection and advises the subscriber
accordingly. If he desires to book the call, she dials
a code to reach a record position and books the call
with a Toll A booking operator.  The ticket
prepared is passed to the delay operator who has
control of the Ipswich route. The City subscriber is
subsequently rung back by the Toll A delay operator
when the call matures. The equipment to effect the
above arrangement is as follows :—

In the outgoing multiple over the delay positions is
a group of multiple jacks which are wired via C.B.
signalling relay sets to jacks on a patching frame (Fig.
3) in the test room. These will be referred to as pool
multiple circuits. One such circuit is shown on the
left of Fig. 4. Every outgoing line connected to the
automatic selector levels is wired via a line patching
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nected in the exciter shunt field circuit and are
mounted on the alternator control panel. The
alternator control panel associated with each set also
has mounted upon it the remote control for the
governor which is required for speed adjustment, for
paralleling operations, and also for adjusting the
division of load between the sets. Alarm signal
lamps which operate in conjunction with a hooter
are also mounted on the control panel, and indicate
failure or excessive temperature of cooling water and
lubricating oil supplies. A white lamp indicates
that the alarm circuit is in order, one of four red
lamps indicates a faulty condition and a yellow lamp
indicates that the hooter has been switched off. The
indication of each lamp is shown by a stencil
illuminated by it.

Fig. 4 is a view of an individual control panel.

The governor control and the alarms under certain
circumstances may be required to operate when there
is no supply connected to either set of busbars, and
they are therefore fed from a 50 V battery. This
battery also supplies the emergency lighting in the
engine room which is switched on automatically by
the action of a relay when the normal lighting fails.
The whole of the electrical equipment is by the
Metropolitan-Vickers Co., Ltd.

The engine cooling water is circulated between a
mixing tank and the engine jacket by one of a pair
of duplicate electrically driven centrifugal pumps.
The mixing tank, the pumps and the interconnecting
pipework are common to all engines. The tempera-
ture of the water in the mixing tank is controlled by
circulating a portion through one or more of the three
water coolers installed. These coolers are of the
evaporative type and were manufactured by Messrs.
Heenan & Froude, Ltd.

A separate pump for circulating the water between
the mixing tank and the cooler is provided for each
cooler. The air required by the coolers is drawn from
the engine room by fans integral with them and is
discharged into the main ventilation exhaust duct.
This air is led into the engine room at a point remote
from the coolers so that an appreciable air circulation
is maintained which ensures that the conditions in
the engine room remain reasonable even when all
three engines are running. The quantity of air
required by the engines and the coolers is in excess of
that supplied by the ventilating plant under normal
conditions and, to provide the extra amount required,
an additional fan is run and certain modifications are
made to the air circuit when the engine and coolers
are in operation. Remote control for the fans
concerned, with suitable signal lamps, is provided
in the engine room so that the engine driver can set
up, in the minimum amount of time, the required
conditions in the ventilating plant for running the
engines and, if necessary, restart the essential parts
of this plant after a complete failure of the power
supply.

The main supply of fuel oil for the engines is stored
in two tanks which are described later. Oil is trans-
ferred from these tanks to the daily service tanks
associated with each engine by an electrically driven
Mirrlees I M O pump or, alternatively, by a hand-
operated pump of the semi-rotary type. Facilities

are also provided for filling the service tanks from
drums in the engine room and for removing sludge
from various points in the fuel oil system. Duplicate
filters for the fuel oil are provided on each engine.

The engines are of the dry sump type. The
lubricating oil for each engine is stored in a tank
installed in a pit in the floor adjacent to it and is
pumped from there to the engine bearings, etc.,
through duplicate filters and a pressure control
valve by an engine-driven gear type pump. The
oil drains into the engine crank case whence it is
pumped via an oil cooler back to the storage tank by
a similar pump of somewhat larger capacity. A hand-
operated pump of the semi-rotary type is also fitted
for priming the lubricating system preparatory to
running the engine. The capacity of the oil storage
tank is about 70 galls. The oil cooler is connected
in the circuit of the engine jacket cooling water.

Two separate exhaust silencers, both of Burgess
manufacture, are fitted in the exhaust pipe of each
engine; one is fitted as'near as possible to the engine
and the other a few feet from the open end. Steel is
used throughout for the exhaust pipe since it was
considered that the more usual cast iron might not
stand up to the treatment the building was designed
to withstand.

The engines are started by compressed air which is
stored in cylinders at a pressure of 300 lbs. per
square inch. Three cylinders, each of which will
supply sufficient air for six normal starts without
recharging, are provided and are interconnected so
that any cylinder can be used to start any engine.
Two compressors, one driven by a 3} h.p. petrol
engine and the other by an electric motor of similar
capacity, are installed for recharging the air cylinders.
The compressors were manufactured by the Ham-
worthy Engineering Co., Ltd.

Installation.

The building is of heavily reinforced monolithic
concrete construction, with closely spaced steel bar
reinforcing about 2 in. below the surface of the walls.
The engine room occupied portions of two adjacent
bays in the building, the intervening wall being
replaced by a number of pillars of equivalent strength.
The general layout of the plant is shown in Fig. 5,
from which it will be seen that the engines occupy one
bay while the switchboard and coolers occupy the
other.

The maximum span across one bay that could be
permitted was less than 25 {t., so that the normal
arrangement of engine alternator and exciter mounted
in line could not be adopted, and it was necessary to -
mount the exciter over the alternator. In this con-
nection it should perhaps be stated that while a
higher speed engine or one of the same speed fitted
with supercharging would have occupied less floor
space, it was necessary to rule both these types out
on account of the somewhat stringent conditions
imposed with regard to noise within the building.

The amount of noise set up by the engines was
considered with more than usual care for several
reasons, the main ones being that the nature of the
building construction gave no assistance whatever in
damping out structure-borne noise and that as the
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