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@ Electrical protection device for checking the sarth connestion.

@ An electrical earth circuit testing arrangement that will
discern whether or not an electrical appliance is properly
" earthed and in the event of the appliance being inadequately
earthed, the circuit testing arrangement stops the appliance
from being energised.
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This invention relates to electricg.l'ear’ch testing equipment
particularly for testing whether an electrical installation
is earthed properly.

Whenever an electrical appliance is operated all exposed
metal parts must be secuirely earthed to avoid any electrical shock
to. the operator. In buildings this is accomplished by connecting
the metal parts of the 2ppliance via a wire to the earthing poiht
in the normal three pin mains socket. However, when electrical
appliances are used on building sites and other. outside locations,
the earthing system is usually of a temporary na'bure: * It is
advisable therefore in such cases, that a gualified electrical person
should be on site to chéck the earthing of the applia.n.ce: ar;d his
decision would be based on a knowledge of the over-load cut-out

requirements of the appliance, a test reading and reference to IEE

regulations. The regulations tabulate maximum earth loop impedance

" values for earth leakage protection and these must be adhered to for

safety reasons.

The invention as claimed provides an improved electrical circuit
arrangement for checking whether or not an electrical installation is
earthed properly. This is achieved by checking whether the earth loop
impedance is of a value that is acceptable and if this is so it is
pogsible by the switching arrangement of the electrical circuit to allow
power to be supplied to the elecitrical installation. If the earth loop
impedance is at a value that is not acceptable then the electrical circuit

arrangenment does not allow the electrical installation to be energised.
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The advantages of the present invention is that the circuit
arrangement is capable of testing and indicating whether or not an electrical
supply earthing gystem is suitable and safe for an electrical installation

t0 be connected to an energy source.

A further advantage of the circuit arrangement is that the test
a8 to whether or not the electrical supply earthing system is satisfactory,
is carried out each time the supply to the appliance has to be initiated,
that is to say; the "initiating device™ must be operated every time the
appliance is to be cormected to the supply. Furthermore, the arrangement
provides that for every discomnection, or fall in supply potential, a
"gwitching device" will be turmed off.

To enable the invention to be more clearly understood and solely
by way of example one embodiment of an electric circuit arrangement in
accordance with the invention, and its operation, will be described with

reference to the accompanying drawings, in which:-

4

o b— - - e

Figure 1 is an electric circuit diagram éhowing the

arrangement of the electrical components

comected to an appliance, and

Figure 2 is a. schemetic block diagram showing the
position of the electric circuit arrangement

connécted to an appliance and an electrical

sub~station.

The circuit arrangement comprises, a circuit breaker 1

..

having an integral < “ching mcans 2 and an undervolt trip coi~ =
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momentary action switch 4, a relay 6 having a first relay coil 7 and
& second coil 8, rectifying means 9 and 10, a resistor 11 and a
transformer 12 having a first secondary coil 13 and & second

secondary coil 14.

With reference also to Figure 2, the aforesaid circuit
arrangement is divided into three parts, that is to say, sensing
device 15, an initiating device 16 and a switching device 17.

The switching device 17 is basically the circuit breaker 1§ the
initiating device 16 is the relay 6 with its associated firgt relay
coil 7 and rectifying means 9 and switch 4jwhilst the sensing device
is the transformer 12 connected to the resistor 11 a;lé the second
relay ~cil 8. = The circuit arrangement ié connected to an appliance
16, whi.cn 1g under test for pi'oper earthing arrangexﬁents,via terminals
25, :ai:; enc. 27. The current supply socket 19 has live neutral and

.

eartn comnections 20, 21 and 22,respectively which are also shown in

Figure 1. 'The supply socket 19, in use, is cormecfed to a sub-station

power éupply 23 which is a three phase enclosed fused supply.

In ﬁse, the circuit arrangement is connected (as shown in
Figure 2) to the appliance 18 and the supply socket 19, which in turn .
1s connected to the sub-station power supply 23. The preferred circuit
ope;a,tion irvolves the following steps. 4n altez:nating current
supply from the .sub-station 23 is comnected to the priméry of the
trazaformer 12 via terminals 20 anud 21. A push button switch 5 is
depressed clogirvy itg contacts so that a current is injected into a
neutral eart: loovp whereby a current flows (as shown by the' chain

dotted line in #Figure 2) between the points X and Y. The switch 4
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will close and by-pass the mormally open contact 24. The "sensing
device" 15 :'l.s calibrated to discern a specific value of current and -

hence a specific value of impedance, termed the "set point".

At values below this "set point", é signal is given to the
"initiating device" 16 which in turn allows the "switéhing device" 17
to be turned on, thus commecting the appliance 18 to the source of

supply.

At the values above the "set point" the "initiating device" 16

is instructed to inhibit the turning on of the "switching device" 17.

The circuit breaker undervolt trip coil 3 is energised at
this present moment whilst the switch 2 is turned to the On position.
Two modés of @eration will now possibly follow.

]

In the first mode of operation, if the current flowing through
- the neutral-earth loogds équal to or-greater than the value for which the
second relay' coil 8 is calibrated, this coil 8 will energize and
cause the conté.otB and 24 to close. The first relay coil 7 will
energise via the contacts 6 and maintain energisation of the coil 7
Upon release of the push bution 4, supply will be maintained to the

eppliance and the second relay coil 8 will de-energise.

In the second modeof operation, if the current flowing through
the neutral-earth loop is less than that for which the second relay
coil 8 is calibrated, the coil 8 will not energise and the contacts 24
‘and 6 will remain open. Upon release of the push button 4 the
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" undervelt trip coil 3 will de-energise and return the circupcoerngg 6

switch 2 to the Off position. Consequently, the appliance will not

be able to operate as the supply has been cut from the terminals 25 and 26.

An advantage of the present invention is that the circuit
arrangement is capable of testing and indicating whether or not an
electrical supply earthing system is suitable for comnection to an

appliance.,

Farthermore a circuit arranged in accordance with the present
invention avoids the necessity of the presence of qualified electrical

persomnel to test whether or not the earthing systems are adequate.

An additional advantage of a circuit arrangement in accordance
with ih2 preceat invention is that the aforesaid discrimination as to
whetii=r oo 2ot the electrical supply earthing system is .satisfactory,

i% ceini-1 cut each time the supply to the appliance has to be initiated,
ikat 1e yat, the "initiating device" must be operated every time the.
epylisiice is to be connected to the supply. Furthemore,‘ the arrangement
provides that for every discomnection, or fall in supply ﬁofen;bial, the
"gwitching device" will be turned off.
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1. An electrical earth testing arrangemént compriging a sénsing device

(15) which includes a transformer (12) connected to a resistor (11)
and a relay coil (8), an initiating device (16) which includes a
relay (6), a relay coil (7), a rectifying means (9) and a switch
(4),Aa switching device (17) which includes a circuit brakex (1),
and a switch (5) wherein, in use, an alternating current supply is
connected to the primary of the transformer (12), a switch (§) ic
closed so that a current is injected into a neutral earth looé,

the sensing device (15) discerns the value of the current and hence
a specific value of impedance which will be termed the "set point®,
and with values of current below this set point, a signal is given
to the initiating device -(16) which allows the switching device (17)
to be turned on thus connecting an appliance (18) to the source of

supply connected to the transformer (12).

An earth testing equipment according to Claim 1 which is an
arrangement for testing an earth loop impedance of a source of
electrical supply connected to an electrical appliance comprising
a circuit braker (1) having an under volt trip coil (3) and an
integral switching means (4), a further switching means (5) for
controlling an electric current supply to the circuit arrangement,
a relay (6) provided with a first and a second coil (7, 8), each
possessing an operating contact (6, 5), the first coil (7) having

a low number of turms arranged in use, to cope with the current

'injected from a neutral-earth loop, the second coil (8) being a

low voltage coil designed to maintain energisation of the armature

of said relay (7), a resistor (11) and a transformer having first (13}
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1
and second (14) secondary coils, the first secondary coi]:.) provi

a supply for the first relay coil (7) and a neutral-earth loop, and
and the second secondary coil providing a supply for the second
relay coil (8).
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