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(54) IMPROVEMENTS IN OR RELATING TO WARNING DEVICES
IN ELECTRICAL PLUGS OR ADAPTORS

(71) We, IAN CHARLES JONES, of 29
Lavender Road. Kempshott Hill, Basings-
toke, Hampshire, LEONARD GORDON
MCDOWELL, of 1 Zinnia Close, Basingstoke,
Hampshire, and NORMAN LESSITER, of 61
Havendale, Hedge End, Near Southampton,
Hampshire (formerly of 156 Warwick Road,
Basingstoke, Hampshire), all British subjects,
do hereby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed. to be particularly described in and
by the following statement:—

This invention relates to a plug or adaptor
having an arrangement for providing warn-
ing of failure of mains supply to an appa-
ratus.

Today there is an increasing growth in
equipment for the home, office, shop and
industry which requires a continuous supply
of mains electricity.

Such equipment includes, for example,
deep freezers, refrigerators, medical appa-
ratus and telexes.

For the convenience of quick. easy and
low cost installation much of this equipment
1x connected to the mains supply by way ofa
conventional floating mains plug inserted in
a fixed wall socket.

However, with such a connection the
mains supply can easily be accidentally
removed either by the withdrawal of the plug
from the socket or by turning off the local
switch on the socket without the user being
aware of the undesirable or hazardous condi-
tion which has occured. It is an object of the
invention to provide an arrangement which
will give an audible warning when such an
eventuality occurs.

The present invention provides an electri-
cal plug or adaptor for connecting an appa-
ratus to a mains supply, comprising pins
arranged to be connected to the mains
supply. means for detecting the absence of
mains voltage on said pins, and indicating

means connected to a source of power that is
independent of the mains supply and opera-
tive in response to said detecting means for
indicating the absence of mains voltage.

There will be described hereinafter an
arrangement integrated within the mains
plug which provides an audible alarm in the
absence of the mains supply in order to give
warning of the undesirable condition. It will
also provide such a warning if a fuse which
may be incorporated in the plug blows.

An alternative embodiment will be de-
scribed wherein in addition to the above
mentioned function, the arrangement will
provide an audible warning should the sup-
ply, having failed, be subsequently recon-
nected, such warning continuing after recon-
nection until a reset switch is activated to
terminate the warning. In addition, an audi-
ble warning may be provided should the
voltage of battery be provided to power the
alarm and enclosed within the device drop
below a predetermined value. The audible
warning may consist of an intermittent peri-
odic sound whose period varies depending

on the cause of the warning or whose

frequency is altered or both. The intermit-
tence of the audible warning contributes to
extending the life of the battery when the
alarm is operating.

A further embodiment will be described
wherein either or the above mentioned em-
bodiments are enclosed within an adaptor

rather than a plug, said adaptor fitting -

between a mains outlet socket and a conven-
tional mains plug attached to some electrical
appliance. In this case, the alarm will pro-
duce an audible warning should the appli-
ance plug be disconnected from the adaptor,
or the adaptor from the mains outlet socket,
or under both of these conditions. This
embodiment may be used under circum-
stances wherein commoniy used mains plugs
are too small to accomodate any additional
components.
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In order that the invention may be clearly
understood and readily carried into effect, an
embodiment thereof will now be described
by way of example with reference to the
accompanying drawings, in which:—

Figure | shows a perspective view of an
arrangement in accordance with one embod-
iment of the invention;

Figure 2 shows an exploded view of the
arrangement of Figure 1;

Figure 3 shows a sectioned view of the
arrangement with the major components
attached:

Figure 4 shows a circuit diagram of the
electronic portion of the arrangement;

Figure 5 shows a circuit diagram of a
further embodiment of the invention;

Figure 6 shows a perspective view of yet
another embodiment of the invention; and

Figure 7 shows a sectional plan view of the
arrangement in Figure 6.

Referring to Figures | and 2, the arrange-
ment comprises a conventional 13A. 3-pin
plug base 1 which forms the mechanical base
to the arrangement. A middle moulding 2 is
used to support a printed circuit board 3,
containing electronic components as shown
in Figure 4. A further purpose of middle
moulding 2 is to keep printed circuit board 3
in isolation from 1. Finally an outer housing
4 is used to insulate the printed circuit board
3 and provide fixing against 2 the entire
arrangement being fixed together by a screw
5 into the outer housing 4. The screws 6
provide conventional cable connection and
clamp to plug base I. Furthermore a pressure
vent 7 is provided in outer housing 4 in order
to allow the sound to be readily dissipated.

Referring to Figure 3, in order to provide
simple connection of the electronic circuit
Figure 4 mounted on the printed circuit
board 3 to the mains input applied at prongs
9. spring plates 8 are allowed to make contact
through an aperture in moulding 2 with
cable screws 6 which are carrying mains
potential applied from prongs 9.

A battery 10 which provides power for the
alarm when the mains supply fails can only
be reached by removal of the arrangement
trom the mains supply and then by removal
of screw 5 hence alleviating the danger of
exposure to live parts.

Referring to Figure 4 the mains supply is
applied at springs 8 through a current limit-
ing resistor 21 and a d.c. output is obtained
from a bridge rectifier 20. The output of
rectitier 20 is applied across a resistor 19 to
the base of a transistor 15. In this condition
only transistor 15 is turned on and this causes
current to flow from the battery 10 through a
resistor & The value of resistor 18 is high in
order that extremely low currents of the
order of pA are taken from battery 10.
Battery 10 can be of the alkaline type and
under this condition providing the circuit is

not used a life approaching that of shelf life
can be realised. However, the battery could
alternatively be a nickel-cadmium rechar-
geable battery provided that small trickle
charge is supplied from rectifier bridge 20 via
a ballast resistor (not shown). If no voltage
appears across springs 8 due to absence of
mains supply, transistor 15 is turned off and
current through resistor 18 turns on a transis-
tor 13, and hence a transistor 14 and a
transistor 12, via respective resistors 17 and
16. When transistor 12 is turned on. an
electronic alarm of known type 11 is acti-
vated from the power available from battery
10 and an audible alarm is given which
continues for a duration dependent on the
capacity of battery 10.

Figure 5 shows a circuit diagram based on
that shown in Figure 4 but which provides
more information to a user than the simple
continuously warning given by the circuit of
Figure 4. Like reference numerals will be
used for like parts. As before, the mains
supply is applied at springs 8 through a
current limiting resistor 21 and a d.c. output
is obtained from a bridge rectifier 20. The
output of rectifier 20 is applied across a
resistor 19 to the base of a transistor 15. In
this condition only transistor 15 is turned on
and this causes current to flow from the
battery 10 through a resistor 18. The value of
resistor 18 is high in order that extremely low
currents of the order of uA are taken from
the battery 10. If no voltage is present at
contacts 44 due to absence of mains supply,
the transistor 15 is turned off and current
through resistor 18 turns on the transistor 13,
and hence a transistor 22 via the resistor 17.
When the transistor 22 is turned on, a voltage
substantially equal to the voltage of the
battery 10, appears on line 23. This voltage
operates means for modulating the alarm 11
which means is preferably an oscillator 24.

An oscillator 24 which may be an astable
multivibrator is connected to the collector of
transistor 22 and is activated by the presence
of the battery voltage on line 23 to generate
pulses of long time constant through a
resistor 25 to turn on transistor 14 periodi-
cally which activates alarm means 26 as
previously described for Figure 4. The oscil-
lator 24 need not have an equal duty cycle
and thus the sound generated by the alarm
may consist of short audible periods alternat-
ing with longer silent periods. This contrib-
utes to extending the life of the battery 10
when the alarm is operating.

The above described circuit will produce a
warning equivalent to that produced by the
circuit of Figure 4. However, were the mains
supply to be restored, the warning would be
cancelled and there would be no indication,
as before. that the mains supply had been
disconnected. The following part of the
circuit provides such an indication.
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A bistable latch 27 has its ‘set’ input
connected to the line 23 so that a voltage on
line 23 produces a logical 1 output from an
output 28 of the latch. The output 28 is
connected to one input of an AND gate 29
the other input of which is connected
through an inverter 30 to the line 23. In the
absence of mains supply, the AND gate has a
logical 1 applied to it by the latch 27 and a
logical 0 from the inverter 30. Thus, a logical
0 is present at its output. When the mains
supply is restored and voltage reappears
across the springs 8, the transistor 15 is
turned on and the transistors 13 and 22 are
turned off as described previously. Conse-
quently line 23 is returned to zero potential.
The inverter 30 produces a logical 1 output to
AND gate 29, and in combination with the
logical 1 output from bistable latch 27 which
is still present, the AND gate 29 conducts to
produce a logical 1 output. An oscillator 32,
which may be an astable multivibrator, of
similar type to oscillator 24, is activated by
the output from the AND gate 29 and
generates pulses through a resistor 33 to turn
on transistor 14 periodically. Transistor 14
activates alarm means 26 as previously de-
scribed. The oscillator 32 is arranged to
provide a warning which is different to that
provided by the oscillator 24. For example,
the pulse times intervals generated by oscilla-
tor 32 may differ from those generated by
oscillator 24 and thus produce alarm sounds
of different pulse times to distinguish the
state of mains absence condition from the
state of mains failure and subsequent recov-
ery. The alarm means when activated by
oscillator 32, can be stopped by closing a
reset switch 34 (which may be a switch biased
to the open position) connected to the reset
terminal of the latch 27. When reset switch
34 is closed, bistable latch 27 is reset which
removes the logical 1 input to the AND gate
29. Thus AND gate 29 does not conduct and
oscillator 32 stops generating pulses through
resistor 33 to transistor 14 in alarm means 26,
and the audible alarm is no longer activated.

The circuit shown in Figure 5 is also
provided with means for indicating low
battery voltage. A comparator 35 which may
comprise a long tail pair configuration of
transistors, compares the voltage of the
battery 10 with the voltage drop across a
forward biased semiconductor diode 36 con-
nected in series with a resistor 37 in a
potential divider configuration. The charac-
teristics of the semiconductor diode are such
that the voltage across it is substantially
constant over a wide range of operating
current conditions. When the voltage of
battery 10 drops, the comparator 35 produces
an cutput to oscillator 38 which may be an
astable multivibrator, of similar type o
oscillator 24. Oscillator 38 is activated and
generates pulses through resistor 33 to turn

on transistor 14 periodically. Transistor 14
activates alarm means 26 as previously de-
scribed. The warning provided by the oscilla-
tor 38 differs from that provided by the
oscillators 24, 32 for example the duty cycle
or the oscillator frequency or both may
differ. The circuit shown in Figure 5 can be
constructed using integrated circuit tech-
niques in order that it occupy as little space
as possible.

In some circumstances it may be more
convenient to utilize an adaptor provided
with the mains absence warning rather than
utilize a plug. This is particularly so in
U.S.A. where plugs are usually more com-
pact than those used in U.K. Figures 6 and 7
show an adaptor 40 whose configuration is
suitable for this purpose.

The adaptor 40 comprises a body of
insulating material provided with apertures
42 for receiving the pins of a mains plug.
There may be two or three of these apertures
depending on the type of plug. The adaptor
40 is also provided with pins 43 for insertion
in a mains socket. Within the adaptor 40 are
further contacts 44 which are connected to
warning circuitry which may be as shown in
Figure 4 or Figure 5. Also, the pins 43 are
provided with spring contact portions 43a
whereby, when the pins of a mains plug are
inserted into the apertures 42, they electri-
cally connect the pins 43 to the contacts 44.
This arrangement is shown in broken lines in
Figure 5. Thus, if either the mains plug is
removed from the adaptor, or the adaptor is
removed from the mains socket, or both, the
warning will be given.

It will be appreciated that the number,
disposition and shape of the pins used with
the plug or adaptor may be altered to suit
local regulations.

WHAT WE CLAIM IS:—

. An electrical plug or adaptor for con-
necting an apparatus to a mains supply,
comprising pins arranged to be connected to
the mains supply, means for detecting the
absence of mains voltage on said pins, and
indicating means connected to a source of
power that is independent of the mains
supply and operative in response to said
detecting means for indicating the absence of
mains voltage.

2. A plug or adaptor according to claim
l. wherein the detecting means comprises
semiconductor switching means for render-
ing operative the indicating means.

3. A plug or adaptor according to claim |
or 2, and comprising a rectifier device for
supplying direct current to the detecting
means.

4. A plug or adaptor according to claim
l. 2 or 3, wherein the indicating means
comprises means for providing an audible
sound.
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5. A plug or adaptor according to any
one of the preceding claims, wherein the
indicating means comprises means for modu-
lating the sound producing means to produce
pulses of sound.

6. A plug or adaptor according to claim
5, and comprising a plurality of means for
modulating the sound producing means and
selecting means for selectively operating one
of said modulating means.

7. A plug or adaptor according to claim
6, wherein the selecting means comprises at
least one logic element.

8. A plug or adaptor according to claim
5, and comprising a plurality of means for
modulating the sound producing means, one
of said modulating means being connected to
a voltage measuring circuit arranged to
measure the voltage of the source of power
whereby to give an audible warning of a
decrease of voltage of the source of power.

9. A plug or adaptor according to any
one of the preceding claims wherein the
detecting means and the indicating means
are mounted on a printed circuit board.

10. A plug or adaptor according to claim
9. wherein the printed circuit board is pro-
vided with input contacts which are con-
nected to the pins by spring connections.

Il. A plug according to any one of the
preceding claims, wherein the plug comprises
a base member provided with the pins, an
outer housing, and a further member pro-
vided with the detecting and indicating
means, the further member being sand-
wiched between the base member and the
outer housing.

12. A plug according to claim 11,
wherein the outer housing houses a battery
which constitutes said source of power.

I3.  An adaptor according to any one of
the preceding claims, and comprising con-
tacts responsive to the presence of a plug for
connecting the detecting means to the pins.

14.  An adaptor according to claim 13,
wherein the contacts and the pins are dis-
posed within the adaptor in spaced apart
relation so that pins of a plug when inserted
bridge the space between the contacts and
the pins.

17. A plug or adaptor substantially as
hereinbefore described with reference to the
accompanying drawings.

A. A. THORNTON & CO..
Chartered Patent Agents,
Northumberland House,

303/306 High Holborn.
London WCIV 7LE.
Prnted for Her M;xjcxt'};sr Sl.lllll;EIT)OItlLuh\ Bhrgc.xs & Son
tAbingdon) Lid. 1951, Published at The Patent Office.

25 Southampton Buildings, London, WC2A [AY.
fron: which copics may be obtained.
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