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@ Electronic analogue display.

@ An analogue display has a circle (71) of electrically-
energisable elements: (70)that are selectively energised such
as to represent time. A rotatable setting wheel (10) has a
knurled edge (26) that projects from the display casing (1). A
leaf spring (28) engages the knurled edge, the spring having
a piezo-electric element (29) on its surface which produces
pulses dependent on rotation and direction of rotation of the
wheel. Different elements (70) are energised around the
circle, as the wheel is rotated, accordito the speed and
direction of rotation. A second value, such as temperature,
can be represented if each element (570) extends radially
and is divided into separate sub elements (580). By ener-
gising different numbers of the sub elements (580) the appar-
ent radial length of the element can be varied to represent
the second value.
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Electronic Analogue Display

This invention relates 1o electronic analogue displays of
the kind having an. arcuate row of electrically-energisable
elements and a setting member for addressing different
ones of the elements.

Electronic time switches, clocks and watches may be
provided with a digital display in which time is represented
by a number,. or with an analogue display in which time is
represented by selectively energising radial elements ar-
ranged-around a circular scale.

One problem with such displays arises with the setting
or changing of the display. This is especially the case with
time switches which have to be programmed with several
different times when switching operations are to occur. With
time switches it is often necessary frequently to change the
time settings of the switching operations, such as, for exam-
ple, when controlfing domestic heating at weekends.

Several different means are know by which the display
can be changed. The display may, for example, have a
keyboard in which each key is associated with a different
number. By appropriately actuating a combination of keys, a
time setting may be entered. Although this may be satisfac-
tory for digital displays where actuation of a key causes
display of the number associated with that key, it is less
suitable for analogue displays where the time is represented
by the position of an element and is therefore less directly
associated with the keys on the keyboard. The keyboard
also requires a large amount of space.

An alternative arrangement involves the use of only
one or two keys. While a key is depressed, the time
displayed is advanced in steps, the user releasing the key
when the desired time setting is reached. The second key
may be used to change the display: in the opposite sense.
Although such arrangements 1ake up less space, they can

be difficult or time consuming to use, since, if accurate’
setting is to be achieved the display must be advanced ~

relatively slowly.
" It is an object of the present invention to provide an
electronic analogue display with improved setting means.

According to one aspect of the present invention there
is provided an electronic analogue display of the above-
specified kind, characterised in that the setting member is
displaceable in opposite senses, that the display includes a
sensor responsive to the displacement of the setting mem-
ber, and an addressing unit that addresses the elements in
accordance with the amount of displacement of the setting
member and the sense in which the setting member is
displaced.

The setting member is preferably rotatable in either
direction, the sensor being responsive to rotation and direc-
tion of rotation of the setting member, the addressing unit
" addressing different ones of the elements as the setting
member is rotafed, each element in tum in one direction
along the row being addressed as the member is rotated in
one direction and each element in turn in the other direction
along the row being addressed as the member is rotated in
the other direction, and the rate at which different elements
are addressed being dependant on the rate of rotation of
the setting member.

The setting member may be continuously rotable and
the elements may be arranged in a circle. The setting
member may be a rotatable wheel, an edge of the whesl
projecting from the casing of the display towards one side
of the row of elements.

10

15

20

25

30

35

55

60

65

The elements may extend radially and the addressing
unit may address the elements to represent time. Each
element may be divided into separate sub elements along
its radial length, the addressing unit addressing different
ones of the sub elements fo vary the fength of element that
is energised in accordance with a temperature value.

The setting member may have a knurled surface and
the sensor may engage the knurled surface. The sensor
preferably inciudes a spring in engagement with the knurled
surface, and a piezoelectric device in confact with the
spring, the piezoelectric device producing a first ouiput in
response to flexing of the spring in one sense, caused by
displacement of the setting member in one sense, and a
second output, different from the first output in response to
flexing of the spring in the opposite sense, caused by
displacement of the setting member in the opposite sense.

For a predetermined displacement of the setiing mem-
ber, a greater number of elements may be addressed when
the setting member is displaced rapidly than when the
setting member is displaced slowly.

Time switches including displays according to the
present invention, will now be described, by way of exam-
ple, with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a time switch;
Figure 2 is a schematic diagram of the time switch;
Figure 3 shows the time switch display in greater detail;

Figure 4 is a perspective view of an alternative time switch;
and

Figure 5 shows an altemative display.

The time switch has a generally rectangular casing 1
from the rear face of which project three metal pins 3 that
are arranged for insertion into a mains electricity socket.
The front of the housing is divided into a vertical lower face
4 and an inclined upper face 5. The lower face 4 is
provided with a socket 6 for receiving the mains plug (not
shown) of the appliance that is to be conirolled by the time
switch. The upper, inclined face 5 carries a circular, elec-
tronic analogue display 7 on which is indicated the present
fime and the swilching period or periods, as explained in -
more detail below. From the right edge 9 of the inclined
face 5 there projects a segment of a selting member or
wheel 10 by which the switching periods and time setling
can be altered. The top 11 of the casing 1 supports slider
12 which can be slid between three positions: OFF, RUN
and PROGRAMME and which can also been pushed down
to control programming of the time switch.

With reference now to Figure 2, it will be seen that the
earth (E) and neutral (N) sockets are connected directly to
the earth and neutral pins 3. The live (L) socket 6 is
connected to the live pin 3 via a relay 20 that is controlled
by signals on line 21 from a processing unit 22. The
processing unit 22 opens and closes the relay 20 according
to the programmed switching periods in a store 23. The
processing unit 22 also receives signals from a clock 24,
from a sensing unit 25 responsive to rotation of the setting
whee! 10, and from the slider 12. Power for the processing
unit is derived from the mains connection via the pins 3,
when the time swiich is plugged into a mains socket, or
from a lithium battery 26 when the time swiich is discon-
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nected, such as, during the programming operation. In addi-
tion to controlling the relay 20, the processing unit 22
supplies output signals along line 30 to a display
drive/addressing unit 31 which controls energisation of the
display 7.

With reference also to Figure 3, the display 7 com-
prises ninety-six elements 70 which are arranged side-by-
side in a circle, and which take the form of radially-extend-
ing bars. The elements 70 are equally spaced around the
circle and are located inwardly of a circular scale 71 which
carries numbers 0 to 23 corresponding to a twenty-four
hour clock. Each element 70 is thereby equivalent fo a
fifteen minute period. The elements 70 are preferably liquid-
crystal display elements aithough other electrically-ener-
gisable elements could be used.

The wheel 10 is mounted so that it can be continu-
ously rotated, that is, through more than 360 degrees,
having a knurled edge 26 so that it can be readily rotated
by hand. The wheel sensing unit 25 may take several
different forms which are responsive to rotation, and the
direction of rotation of the wheel 10. The wheel 10 is
engaged by a click mechanism, such as a leaf spring 28
which engages the knurled edge 26 or ancther toothed or
serrated region of the wheel. In one form, a bi-morph piezo-
electric element 29 is mounted on the leaf spring. As the
leaf spring 28 flexes, it distorts the piezo-electric element 29
producing an output pulse. Rotation of the wheel 10 in one
direction causes flexure of the spring 28 in one sense,
giving rise to a positive voitage peak followed by a negative
peak from the piezo-electric element 29. Rotation of the
wheel 10 in the other direction causes flexure of the spring
28 in the opposite sense, giving rise to a negative voltage
peak followed by a positive peak. In other arrangements for
example, a a microswitch may be actuated periodically by a
click mechanism as the wheel is rotated, and a separate
direction sensing switch may be used to direct the direction
of the rotation of the wheel 10.

The time switch is programmed in the way outlined
below. .

The slider 22 is first moved to the right, to the PRO-
GRAMME position which causes the display 7 to energise
the element 70 against the “0° hours setting on the scale
71. The wheel 10 is then rotated clockwise, causing a train
of pulses fo be supplied by the sensing unit 25 to the
processing unit 22 representative of the direction and the
extent of rotation of the wheel. This causes the processing
unit 22 and the display drive unit 31 to energise successive
adjacent elements 70 around the display 7, only one ele-
ment being energised at a time to give the appearance of a
rotating dark bar.

When the dark bar reaches the desired time at which
the first switching-on period is to start, the user presses
down the slider 22 into its ON position. The user holds the
slider 22 while rotating the wheel 10 further until the end of
the first switching-on period is reached, as depicted by
further rotation of the dark bar against the scale 71. While
the slider 22 is held down, intermediate elements 70 around
the display are darkened, producing an arc of dark elements
corresponding to the first period in which the appliance is to
be switched on. The slider 22 is then released and the
wheel 10 rotated further to cause the dark bar to be
rotated, without permanently darkening intermediate ele-
ments, until the start of the next period. The slider 22 is
then pressed down again while the wheel 10 is rotated to
cause rotation of the dark bar through the next period when
the appliance is to be switched on, thereby darkening
intermediate elements and producing a second arc of dark
elements. When the end of the second switching-on period
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is reached, the slider 22 is released again. This procedure
is repeated until all the switching times are programmed.
Large intervals of time can be passed by rotating the wheel
10 quickly. Accurate sefting is achieved by rotating the
wheel 10 slowly, and by rotating the wheel 10 backwards if
the time setting is accidentally overshot.

When all the switching periods have been pro-
grammed, the siider 22 is set to the RUN position which
causes the element 70 addressed at the time to be intermit-
tently energised, giving a flashing appearance. The wheel
10 is then rotated clockwise or anficlockwise until the flash-
ing bar is set to the present time, following which it will be
rotated around the scale with time, under control of the
clock unit 24. The programming of the time switch can be
carried out when the unit is not plugged into the mains
socket, power for this being derived from the battery 26.
This enables the time switch to be set in the user”s hand
rather than in an inconvenient position in a wall socket. As
soon as the unit is plugged back into the mains socket,
power to drive the processing unit 22, display 7, and relay
20 etc. is derived from the mains source, aithough, in other
embodiments, the battery could provide the power perma-
nently.

The arrangement of the present invention has several
advantages. The setling arrangement takes up very little
space on the exterior of the unit, thereby enabling the
overall size of the unit to be kept to a minimum. Because
rotation of the bar around the display is achieved by rotating
a wheel it is easy to use even by inexperienced users,
since movement of the setting wheel produces an equiv-
alent displacement on the display. Accurate and rapid set-
ting can be achieved because the display can be advanced
or reversed at the desired rate, slowly or quickly, as neces-
sary. One complete revolution of the wheel may be ar-
ranged to produce one revolution around the display, or it -
may be scaled to produce more or less than one revolution.

The processing unit could be arranged to be respon-
sive to the speed of rotation of the wheel 10, in such a way
that the display is advanced at a faster rate, for a predeter-
mined rotation of the wheel, when the wheel is rotated
quickly. For example, at a slow speed the display 7 could
be advanced by one element 70 for every click of the
wheel 10, whereas, when the wheel is rotated quickly, the
display could be advanced by more than one element for
every click of the wheel. This may be particularly useful
where the time switch can be programmed with different
time periods for different days, since programming might
require the setting wheel 10 to be spun through a complete
rotation for each day.

The setting wheel need not be edge mounted but could
be mounted at other locations, such as shown in Figure 4.
In the arrangement of Figure 4, the setting wheel 10° is
mounted on the inclined upper face 5° of the time switch
whilst the display 7° is provided on the lower front face 4~
and the socket 6 is provided on a side face 9°. A
separate button 13" is used for programming the time
switch. Alternatively, the sefting wheel could be a knob
located in the centre of the display itself.

- A display according to the present invention couid, for
example, be incorporated in a heating programmer or a
programmable thermostat. Such devices may include
means for setting temperature so that a heater controlled by
the device produces different temperatures at different times
of the day. The display of such devices may be arranged to
represent the temperature programmed at different times of
the day, as shown in Figure 5. In this arrangement, each of
the radially-extending elements 570 is formed from a row. of
smaller sub-elements 580. All of the elements 570 are
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energised, their apparent length being varied by energising
selected ones of these sub-elements 580. Low tempera-
tures are represented by making the element 570 shor,
high temperatures being represented by energising more of
the sub-elements so that the element is longer. The display
57 may be marked with a scale formed of several concen-
tric rings 18 labelled with temperature so that the length of
the elements 570 in terms of temperature can be deter-
mined.

Liquid crystal display matrices having large numbers of
pixels are now commonly available and these can aiso be
employed to produce a display of radial bars of varying
length resembling the display shown in Figure 5. Various
other ways of representing temperature could be employed.

Claims

1. An electronic analogue display having an arcuate row of
electrically-energisable elements and a setting member for
addressing different ones of the elements, charcterised in
that the setting member (10) is displaceable in opposite
senses, that the display includes a sensor (25) responsive
to the displacement of the setting member, and an address-
ing unit (31) that addresses the elements (70) in accor-
dance with the amount of displacement of the setting mem-
ber and the sense in which the setting member is displaced.

2. A display according to Claim 1, characterised in that the
setting member (10) is rotatable in either direction, that the
sensor (25) is responsive to rotation and direction of rota-
tion of the setling member, that the addressing unit (31)
addresses different ones of the elements (70) as the setting
member is rotated, that each element in tum in one direc-
tion along the row is addressed as the member Is rotated in

ane direction and each element in tum in the other direction-

along the row is addressed as the member is rotated in the
other direction, and that the rate at which different elements
{70) are addressed is dependant on the rate of rotation of
the setting member.

3. A display according to Claim 2, characterised in that the
setting member is continuously rotatable.

4. A display according to any one of the preceding claims,
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characterised in that the elements (70) are arranged in a
circle.

5. A display according to any one of the preceding claims,
characterised in that the setting member (10) is a rotatable
wheel, and that an edge of the wheel projects from a casing
(1) of the display towards one side of the row of elements -
(70).

6. A display according to any one of the preceding claims,
characterised in that the elements (70) extend radially, and
that the addressing unit (31) addresses the elements fo
represent time.

7. A display according to Claim 6, characterised in that
each element (§70) is divided into separate sub elements -
(580) along its radial length and that the addressing unit
addresses different ones of the sub elements to vary the
length of element that is energised in accordance with a
temperature value.

8. A display according to any one of the preceding claims,
characterised in that the setting member (10) has a knuried
surface (26) and that the sensor (25) engages the knurled
surface.

9. A display acording to Claim 8, characterised in that the
sensor (25) includes a spring {28} in engagement with the
knurled surface (26), and a piezoelectric device (29) in
contact with the spring, and that the piezoelectric device -
{29) produces a first output in response to flexing of the
spring in one sense, caused by displacement of the setting
member (10) in one sense, and a second output, different

~ from the first ouiput in response to fiexing of the spring in

the opposite sense, caused by displacement of the setting
member in the opposite sense.

10. A display according to any one of the preceding claims,
characterised in that, for a predetermined displacement of
the setting member (10), a greaier number of the elements
(70) are addressed when the setting member is displaced
rapidly than when the setting member is displaced slowly.



0 195 596




0 195 596

\” =N
. 2
— AV13Y gt
2 o 7.
“— £
9
v
\\n\ﬂ w2 Poon]
7\ e
O D
\ ) ottt
m | e OLS
-4 v /
o 7 ] s &
Z Z by



0 195 596




SN

0 195 596

Fig.5.
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