AUTOMATIC ELECTRIC LIGHT PLANT

R. A. LISTER AND CO., LIMITED, DURSLEY, ENGINEERS

AN AUTOMATIC ELECTRIC LIGHT PLANT.

NorwITHSTANDING the large number of electric generat-
ing stations that have been put into operation during recent
years, there are still many places devoid of a public supply
of electricity, Numerous small plants have been con-
structed for lighting private houses, &e., situated in such
localities, and particularly since the advent of the petrol
and other oil engines. An interesting generating set of
this description 18 manufactured by R. A. Lister and

Co., Limited, of Dursley, Gloucestershire. This lighting

gset, called the ‘‘ Lister-Bruston,” constitutes a distinct
novelty, for it starts and stops quite automatically accord-

ing to the load and condition of the storage battery.

Plants of this type can, we are informed, be shut up in a
room, where they will work without the slightest attention
beyond filling the petrol tank and occasionally adding &
little circulating water. We recently paid a visit to the |
works of Lister and Co., Limited, when we were afforded an
opportunity of mspectmg a number of these electric light-
ing pla.nts at work on the test bed and also of examining

the various parts of the engines, &e., in the course of con-
struction.
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Before proceeding to describe the electrical portion of |
the lighting plant, a word or two may be said with regard
to the general construction of the Lister petrol engine as
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used in connection with these automatic installations.
We give below a section of one of these engines. By fitting
a special gas valve town gas can be used for working the
machine instead of petrol. The engine is of the four-cycle
type. Its eylinder is water jacketed and the top end is
fitted with a removable cover. The valves, which are
well cooled, are of nickel steel and are placed in a side
- pocket, as shown. The carburetter is of the constant-
level type and is supplied by a small feed pump. It
is claimed | that it is impossible for the carburetter to
he flooded. Since these engines are intended to work
without attention, it is evident that the system of lubrica-
tion must be perfectly reliable and that oil must be sup-
plied to the bearings immediately the plant starts itself.
To meet these conditions a force pump is fitted. As soon
as the engine commences to rotate oil is pumped into the
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main bearings. It is afterwards returned to the crank |



case, where a constant level of oil 1s maintained. Engines
of this type are built for all classes of service, and capable
of working with petrol, paraffin, or town gas.

The whole of the plant, including engine, dynamo,
controller, or automatic starting switch, and water tank
“are mounted on two cross girders. Therefore the plant
'can be picked up bodily and transferred to any new posi-

tion with ease. The complete plant comprises the engine,
dynamo, and a small battery, the capacity of the latter
- being very much below that of an ordinary private electric
lighting plant. When the battery is properly charged and
no lights are connected to the circuit the engine remains
at rest. On switching on a number of lamps so that the
current does not exceed the normal discharge capacity of the
battery the engine may still remain stationary until the
volts of the cells drop to a certain value. The engine then
starts automatically and charges the battery. It will
' also start if the load exceeds t.%e normal discharge rate.
When the battery is charged and the load is low enough to
' be dealt with by the battery alone the engine stops running, |
' Hence the battery cannot suffer owing to improper
'handling. The battery is charged at the times it needs
charging, and the charge stops when the correct voltage
per cell is reached. |

There is not the least doubt that a great deal of harm is
often done to the batteries of private plants by over-
charging them, and automatic control should prove a
great boon in this respect. Even if the automatic gear
got out of order and the bhattery was damaged in conse-
quence, it is to be remembered that thp cells.are quite
small and can be renewed at comparatively little cost.
We are told, however, that the control gear never does
get out of order. The battery is enclosed in the small
case to be seen at thebackof the engine in the general view.

Turning now to the principle of operation. let us assume
that the small battery is fully charged and that there is
no load on the mains. Under these conditions the engine
is at rest and there is no current flowing in the circuit.
If, however, lamps are switched on which give rise to a
load in excess of that which can be dealt with by the
hattery, the engine is started in the following manner.
The current momentarily supplied by the battery passes
tkrough the series coil A of the relay, below, which is
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mounted on the switchboard. The effect of this i1s to cause
the upper of the two contacts C to be pulled down so as to
form a connection with the contact below it. Current then
passes into the dynamo and causes the latter to act as a
motor, and the engine is therefore run up to speed. To
limit the starting current, however, a resistance switch is
interposed in the circuit. This switch is fitted with a
solenoid which gradually cuts out the resistance as
in the case of a remote controlled electric motor. This
starting 1esistance is to be seen at the point A’ in the
general view. The starting current of the set s
quite small, because whilst the engine is being run up to
speed electrically the exhaust valve is lifted off ite seat,
and therefore no compression takes place. But when the
arm of the starting switch reaches a certain position the
exhaust valve is released and compression therefore
occurs at the proper intervals, The dynamo then ceases
to act as a motor.

As the speed rises the dynamo commences to take up



the load and to put current into the battery. If, however,
the load is light, say, a load of two or three lamps, the
engine is not started when the lamp switches are closed,
for the current needed for such a load can easily be sup-
plied by the battery. When such a small current is pass-
ing through the coil A of the relay, the magnetism
produced 1s insufficient to draw the contact C downwards,
and consequently the engine remains at rest. But after

these two or three lamps have been burning for a certain
period the voltage of the battery naturally begins to fall,

~and ultimately the pressure at the terminals attains a
value which renders further discharge undesirable. At
this point it is necessary for the engine to be started.
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To enable this to occur the relay is also fitted with a
shunt coil B, which is connected across the terminals of
the battery. Obviously as the voltage of the battery falls
the magnetism produced by this shunt coil diminishes.
When this occurs the spring on the left of the relay lifts the
shunt magnet so that the lower contact rises and comes into

connection with the contact above it. This also causes
current from the battery to be supplied to the dynamo,
: when the latter acts as a motor. The engine is then run

up to speed and charging takes place in the manner
‘already described.

From the foregoing it will be seen that the plant is
absolutely automatic in action and that the engine is
started and stopped according to the demand for the load
and the condition of the battery. There is one trouble
that might occur if the engine were allowed to run short
of petrol or if the ignition system failed to operate. Clearly
under these conditions the plant might be driven by the
battery until the cells were exhausted, this having any-
thing but a beneficial effect upon the battery. To prevent
this happening, however, a time limit circuit breaker is
provided on the switchboard. This breaker will only
allow a motoring current to pass for a given period, after
which it interrupts the circuit. The breaker not only
climinates the possibility of the battery being discharged
in the manner described, but also cuts off the current in

the event of the plant being overloaded.




The makers direct particular attention to the small size
of the battery and to the extreme simplicity of the whole
system. There is not the least doubt that batteries are
often subjected to very rough usage in the hands of inex-
perienced individuals, and this automatic system should
be the means of eliminating many of the troubles that
have hitherto occurred in this direction.




