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Indicators for electrical apparatus.

@ An indicator comprises a shutter 20 having
apertures 32 arranged to denote settings of the
control passing over a light diffuser 34. The
shutter 20 is coupled to an actuator 24 of the
control by a lost motion mechanism comprising
springs 56 arranged in peripheral grooves 52 of
the actuator between the ends of the grooves
and side walls of lugs 54 of the shutter 20. The
shutter is held in a desired setting position by a
detent spring 48, but as the actuator 24 is
rotated, springs 56a, 56b are loaded until they
overcome the detent force, so as to flick the
shutter to the next setting position under spring
force.
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The present invention relates to indicators for ap-
paratus, particularly electrical apparatus, having ro-
tary control members and in particular, but not exclu-
sively, to indicators showing a power level setby aro-
tary control for electrical heating appliances such as
cooker hot plates, hobs, grills and ovens.

In an attempt to improve the appearance of elec-
tric cookers and hobs, manufacturers have sought to
devise new ways in which to indicate to a user the
power setting of a heating element, for example. In
particular, it has been proposed to include a display
means providing a variable illuminated region the ex-
tent and/or pattern of which is indicative of the power
setting. This form of display means may be provided
instead of or in addition to a printed numerical scale
which is traditionally associated with the or each con-
trol knob of the device. Recent proposals have includ-
ed arrays of light emitting diodes or neon bulbs, ar-
ranged in a linear manner. These are controlled elec-
tronically in response to turning of a control knob of
the element in question to illuminate more of the ne-
onsorl.e.d.’s as the power setting is increased. Other
proposals have included arrays of neon bulbs ar-
ranged in a 'bar-eight’ configuration in which by illu-
minating selected combinations of the bulbs, the nu-
merals 0 to 9 may be displayed. Again, this type of ar-
ray is controlled electronically in response to turning
of the control knob.

These arrangements are, however, expensive.
The present invention seeks to provide an alternative
mechanical system which avoids the need for large
numbers of neons or l.e.d.’s and a multiple electrical
switch means or electronic encoders and decoders
for electronic controls.

Viewed from one aspect the invention provides a
level indicator associated with a rotary control in or for
an electrical or other apparatus, comprising a display
means which provides a visible illuminated region
whose extent and/or pattern is indicative of the level
set by the control, wherein the visible illuminated re-
gion of the display means is varied by a shutter means
which is coupled to a rotary actuating member of the
control.

A modern illuminated type of display may there-
fore be provided without the need to provide a large
number of individual electronically controlled indica-
tor bulbs.

In this regard the term ’level’ will be understood
to mean the magnitude of a parameter set by the con-
trol. For example, in the context of electrical cooking
apparatus the level may be the power supplied to a
heating element.

The display means may be illuminated, for exam-
ple from the front, but preferably it is illuminated from
behind and comprises light transmission means
whereby the light from a light source (which may, for
example, comprise one or more neon bulbs) may be
transmitted to an observer. The light transmission

10

15

20

25

30

35

40

45

50

55

means may take several forms, for example one or
more apertures, transparent or translucent areas,
which are selectively covered and uncovered by the
shutter means. The shutter means may be placed
either between the light source and the display means
or between the display means and the observer. Pre-
ferably, however, the shutter means is arranged in
front of the display means.

The illuminated region provided by the display
means may take a variety of forms. In one embodi-
ment, for example, the display means may provide a
"bar-eight" array of elements, which are selectively
covered or uncovered by the shutter means in a de-
sired combination to form the digits 0 to 9. The shutter
means may comprise separate shutters for each ele-
ment, coupled to the actuating member of the control
by a suitable mechanism so that upon turning from
the 'off’ position to the fully ‘on’ position the digits 0
to 9 say, are sequentially displayed.

In the presently preferred embodiments, how-
ever, the display means provides an illuminated
scale, wherein a larger or smaller portion of the scale
is exposed or illuminated as the actuating member is
rotated, to represent the setting of the control.

The scale may be formed, in one embodiment, as
an arc extending around the actuating member of the
control. Preferably, however, the display means pro-
vides a substantially linear scale.

The scale may comprise a series of discrete,
aligned areas, in the form of apertures, transparent
or translucent regions, through which light may be
transmitted and which are selectively covered or un-
covered by the shutter means. This arrangement is
particularly preferred since it imitates the effect ob-
tained using a plurality of individually controllable dis-
crete neon bulbs or l.e.d’s.

The effect of a digital or electronic display may be
further enhanced by configuring the shutter means
so as to change the display between settings in a
step-wise manner. This will be discussed further be-
low.

In another embodiment, the scale may be a sin-
gle elongate area, again defined by an aperture or
transparent or translucent window. To indicate in-
creasing power settings of the control, the width
and/or length of the illuminated area may be in-
creased by movement of the shutter means therea-
long.

The shutter means may comprise a rotary mask
adapted to rotate with the actuating member by, for
example, being directly mounted to the actuating
member.

In one embodiment, a cam-like profile of varying
radius may be formed on an outer periphery of the
mask, whereby the outer edge of the mask will selec-
tively cover or expose areas of the display means as
it rotates.

In an alternative embodiment, however, the mask
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may have a window formed in it, and the cam-like pro-
file formed on a radially inwardly facing edge of the
window.

The cam-like profile may be smooth, for example
in the form of a smooth spiral. In this way, the area of
a display means exposed or covered can be changed
in a continuously varying manner. Alternatively, the
profile may be formed from a series of discontinuous,
for example linear, sections.

In a particularly advantageous embodiment, the
discrete sections are joined by steps, preferably radi-
ally aligned with the axis of rotation of the mask. This
arrangement gives a sharp transition between the
display for successive settings. Preferably the sec-
tions are formed as arcs of successively increasing
radii from the centre of rotation of the mask.

A particularly effective arrangement is obtained
when the display means comprises a series of dis-
crete illuminated areas as described above, when the
effect obtained is one of individual bulbs lighting al-
most instantaneously. Then, each section of the pro-
file may be arranged as an arc having a radius which
lies between the outer radius of the illuminated area
which it is intended to cover, and the inner radius of
the next illuminated area. As the mask rotates, there-
fore the arc will cover its illuminated area, but will not
encroach upon the next area. That area will be cov-
ered by the step between that arc and the next, radi-
ally more outward, arc upon sufficient rotation of the
mask.

Of course, if the arrangement of the illuminated
areas is such as to permit, the sections need not be
formed as arcs of constant radius. Rather they can be
linear or some other form, so long as the profile be-
tween successive steps does not encroach on the
next illuminated area during rotation of the mask.

In such arrangements, the illuminated areas are
preferably aligned on aradius extending from the axis
of rotation of the mask. This allows a constant spacing
between successive illuminated areas to be easily
achieved. The arcs of the profile may then be formed
on radii lying, for example, halfway between each
successive illuminated area.

The visual contrast between the mask and the
area surrounding the illuminated areas may be mini-
mal to render the sections of the profile lying between
the illuminated areas substantially invisible to a user.

As stated above, it is a preferred feature of the in-
vention that the display means changes from one set-
ting to another in a step-wise manner, in order to sim-
ulate an electronic control.

From a further aspect therefore, the invention
provides a display for a rotary control comprising a ro-
tary actuating member settable in a number of dis-
crete positions representing different settings of the
control, and a display modification member coupled
to said actuating member for changing said display as
said actuating member is rotated, wherein said dis-
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play modification member is coupled to said actuat-
ing member such that said display is changed in a
step-wise manner as said actuating member is rotat-
ed.

Preferably the member for changing the display
is resiliently loaded to effect this movement, the load-
ing being facilitated by a lost motion mechanism be-
tween that member and the actuating member of the
control. In one embodiment, the display modification
member, or shutter, is retained in discrete positions
by detent means, initial movement of the actuating
member acting to pre-load spring means or other re-
silient means while the modification member remains
in its initial position by virtue of the detent means, the
pre-loading of the spring means eventually overcom-
ing the retention force of the detent means to allow
the modification member to move quickly to its next
setting under the spring load.

In a simple embodiment, the display modification
means is merely a rotary member having symbols
representing the settings of the control arranged cir-
cumferentially thereabout. Preferably however the
modification means comprises a shutter having sets
of apertures arranged in different configurations to
simulate the digits of a 'bar-eight’ display. This is par-
ticularly preferred since it gives the impression of a
neon display in which the settings change instantane-
ously.

In practice, the display means may be mounted
behind a fascia panel of an appliance such as an elec-
trical appliance.

From a further aspect therefore, the invention,
provides an appliance comprising an indicator in ac-
cordance with the invention. Preferably the display
means of said indicator is arranged in or behind a fas-
cia panel of the appliance, and a rotary control for
said appliance is arranged behind said fascia panel,
the actuating member of the control of the appliance
extending through said panel for manipulation by a
user, and being coupled to the shutter means of said
indicator.

Preferably the appliance is an electric cooker and
the control an energy regulator for supplying electri-
cal energy to an element of the cooker.

Preferably, the control itself comprises illumina-
tion means which are arranged behind the display
means of the indicator, to obviate the need for addi-
tional, separate, illumination means.

Preferably the panel has a window through which
the display means may be viewed. The window may
have alens to assist a user of the appliance in viewing
the display means. A translucent lens is preferred
since it enables the display to be viewed from differ-
ent angles and not just face on.

Some preferred embodiments of the invention
will now be described by way of example, with refer-
ence to the accompanying drawings in which:

Fig. 1 is a schematic view of part of an electrical
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appliance incorporating the invention;

Fig. 2 is a schematic view of the appliance of Fig.

1 with its fascia panel removed to expose details

of the indicator; and

Fig. 3 is a scrap view showing an alternative form

of display means.

Fig. 4A shows schematically a second embodi-

ment of the invention in one setting position;

Fig. 4B shows schematically the embodiment of

Fig. 4A mid-way between setting positions;

Fig. 4C shows schematically the embodiment of

Fig. 4C in its next setting position.

Fig. 5 is a side sectional view of Fig. 4A.

Fig. 6B is a vertically exploded view of Fig. 5; and

Fig. 7A shows a view along arrow 7A in Fig. 6; A

to 6.

Fig. 7B shows a sectional view along the line 7B-

7B in Fig. 6; and

Fig. 7C shows a view along arrow 7C in Fig. 6.

With reference now to Fig. 1, there is shown a
section of a fascia panel 1 of an electric cooker. The
electrical supply to an element of the cooker is con-
trolled by an energy regulator 2, the actuating mem-
ber 3 (Fig. 2) of which extends through the panel 1,
and on the end of which is mounted a control knob 4.

Atranslucent lens 5 is provided in the panel 1 for
viewing the display means 6 of a power setting indi-
cator 7 (Fig. 2) arranged behind the panel 1.

With reference to Fig. 2, the indicator is shown in
further detail. A rotary mask 8 is hinged onto the ac-
tuating member 3 of the energy regulator 2 which is
arranged behind a further panel 9 of the appliance, so
as to rotate with the actuating member. The mask 8
is formed with a window 10 having on a radially in-
wardly facing edge thereof, a cam-like profile 11 com-
prising ten discrete portions 12.

The display means 6 provides an illuminated
scale comprising a series of ten equispaced aper-
tures 13 arranged in aline on a radius extending from
the axis of rotation A of the actuating member 3 and
mask 8. Typically the apertures may be 2mm in diam-
eter, and they may be spaced apart by 0.5mm.

The energy regulator 2 has a neon bulb arranged
in an extension portion 14 so as to lie behind the dis-
play means 6, so as to illuminate it. If required, a dif-
fuser (not shown) may be arranged between the neon
bulb and the apertures 13 to distribute light thereto.

It will be apparent that as the actuating member
3 is turned by the knob 4, the mask 8 will rotate such
that the window 10 exposes a greater or lesser num-
ber of the apertures 13. The arrangement of the mask
8 is such that when the energy regulator is switched
off, none of the apertures 13 is exposed, and that as
the setting is steadily increased, more and more illu-
minated apertures 13 appear.

It will be noted that the discrete sections 12 of the
profile 11 are each formed on an arc of a constant ra-
dius from the axis A, and joined by radially extending
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steps 15. The radius of any particular section is chos-
en such that it lies between adjacent apertures 13 on
the display means. This arrangement ensures that
the apertures 13 become exposed or covered by the
steps 15 over a very small arc of rotation of the knob
4, so giving the impression of a bulb being switched
on.

In the power setting shown in Figs. 1 and 2, sev-
en out of ten of the illuminated apertures 13 are ex-
posed, indicating a nominal power setting of '7’. The
mask 8 obscures the remaining three apertures 13.
To enhance the visual appeal of the indicator, the vis-
ual contrast between the mask 8 and the area of the
display surrounding the apertures 13 may be minimal
and/or the lens 5 be such that the edge sections 12
of the mask will not be easily visible to an observer.

The panel 9 may be formed with a slot (not
shown) into which different display means 6 may be
inserted. Fig. 3 shows an alternative display means
in the form of a scale 20 formed as an inverted trian-
gular section window 21. As the actuating member 3
is rotated to a higher setting, the length and width of
the scale 20 exposed increases.

Of course the above embodiments are merely
exemplary of the invention, and many variations will
be apparent to the skilled person. For example, the
apertures 13 could be replaced by transparent or
translucent windows or lenses, which may be col-
oured. Also, the scale need not be linear nor need it
be aligned with the axis of rotation of the actuating
member. Furthermore, if, for example, a scale was re-
quired which indicated an increased setting from the
top down rather than from the bottom up as in the il-
lustrated embodiments, the mask profile could be
provided on the outer edge of the mask rather than on
a window formed therein.

A further embodiment of the invention will now
be described with reference to Figs. 4Ato 7.

With reference to Figs. 4 and 5, a shutter member
20 is arranged behind the fascia panel 22 of a cooking
appliance. The shutter member is coupled to a central
actuating member 24 via a lost motion mechanism,
as will be described below. The actuating member 24
is keyed to the shaft 26 of a control 28 to rotate there-
with upon rotation of a control knob 30.

The shutter 20 is an opaque moulded plastics
member and is formed around its circumference with
groups of apertures 32 arranged to simulate the dig-
its 0 to 9 of a 'bar-eight’ display and representing set-
tings of the control 28. The digits 32 pass over, and
are illuminated by, a diffuser 34 arranged in a hous-
ing 36, which also mounts the shutter 20. The housing
36 has a depending portion 38 which acts to guide
light from a light source 40 to the diffuser 34. The fas-
cia panel 22 has a window 42 to allow viewing of the
digit 32 above the diffuser 34.

The shutter 20 is received in a bore 44 of the
housing 36, and has a plurality of notches 46 formed
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in its lower circumference. A bow-shaped detent
spring 48 is mounted on pegs 50 the housing 36 and
engages in the notches 46 to retain the shutter in a
number of predetermined positions in which digits 32
will appear through the window 42. The assembly sits
on a chassis member 62.

As mentioned above, the shutter member 20 and
the actuating member 24 are coupled by alost motion
mechanism. The actuating member 24 has two arc-
uate peripheral grooves 52 which slidably receives
opposed lugs 54 provided on the inner periphery of
the shutter member 20. The shutter member fits onto
the actuating member 24 from below, the lugs 54
passing through cut outs 60 on the periphery of the
member 24. Four partially pre-loaded coil springs 56
of substantially the same spring force are also ar-
ranged in the grooves 52 extending between the end
walls 58 of the grooves and the opposed side faces
60 of the lugs 54.

Operation of the display will now be described
with reference to Figs. 4Ato 4C. Fig. 4A shows the dis-
play in a first condition in which setting "2" is illumin-
ated. The display is retained in this position by the de-
tent spring 48 engaging in an opposed notch 46 of the
shutter. As shown in Fig. 4B, as the actuating member
24 is turned anticlockwise, with a view to reducing the
control setting to 1", the actuating member 24
moves relative to the shutter 22, this movement being
accommodated by the grooves 52. As the actuating
member 24 is rotated, however, opposed springs 56a,
56b are compressed between the ends 58 of the
grooves 52 and the sides 60 of the lugs 54. The move-
ment of the actuator 24 will continue to the point
where the combined load exerted by the springs on
the lugs 54 exceeds the retention force of the detent
spring 48, at which point the shutter 20 will flick for-
ward under the force of the springs 56a, 56b to its next
position, as shown in Fig. 4C, where it will again be
held by the detent spring 48. This gives the impres-
sion of an instantaneous change from one setting to
another.

Of course such a spring loaded arrangement
could equally well be applied to the embodiment of
Figs. 1 and 2.

Furthermore, although preferred the shutter 20
need not have apertures 32 as described. It could for
example merely have printed figures.

Claims

1. Anindicator associated with a rotary control in or
for particularly an electrical apparatus, compris-
ing a display means which provides a visible illu-
minated region whose extent and/or pattern is in-
dicative of the level set by the control, wherein
the visible illuminated region of the display
means is varied by a shutter means which is cou-
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pled to a rotary actuating member of the control.

2. An indicator as claimed in claim 1 wherein the
display means provides an illuminated scale,
wherein a larger or smaller portion of the scale is
exposed or illuminated as the actuating member
is rotated, to represent the setting of the control.

3. An indicator as claimed in claim 2 wherein said
scale is linear.

4. An indicator as claimed in claim 3 wherein said
scale comprises a series of discrete, aligned
areas, in the form of apertures, transparent or
translucent regions, through which light may be
transmitted and which are selectively covered or
uncovered by the shutter means.

5. An indicator as claimed in any preceding claim
wherein said display means is configured and ar-
ranged to represent discrete settings of the con-
trol, and said shutter means is configured and ar-
ranged so as to change the display in a step-wise
fashion.

6. Anindicator as claimed in claims 4 and 5 wherein
said shutter means comprises a rotary mask hav-
ing a cam profile, the profile comprising discrete
sections joined by steps.

7. An indicator as claimed in claim 6 wherein said
discrete sections are formed as arcs of succes-
sively increasing radii, and said steps extend gen-
erally radially.

8. An indicator as claimed in any of claims 5to 7
wherein said shutter means comprises a shutter
member coupled to said actuating member of the
control via spring means for moving said shutter
means between settings in a step-wise manner.

9. Anindicator as claimed in claim 8 comprising de-

tent means for selectively retaining said shutter
member in a number of discrete positions, corre-
sponding to discrete settings of the control, said
spring means being arranged between the ac-
tuating member of the control and the shutter
member, such that as said actuating member is
turned from one setting position to the next set-
ting position, said actuating member initially
moves relative to said shutter member, thereby
loading the spring means to the point at which the
spring load overcomes the retaining.force of the
detent means whereupon said shutter member
moves from said one to said next setting position
under the force of said spring means.

10. An indicator as claimed in claim 9 wherein said
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spring means comprises springs which may be
loaded by motion of said actuating member in
either rotary direction.

An indicator as claimed in claim 9 or 10 wherein
said spring means is arranged symmetrically
about the axis of rotation of said control.

An indicator as claimed in any of claims 8 to 11
wherein said shutter means comprises a mask
having symbols passing in front of said illuminat-
ed region and representing settings of the con-
trol.

An indicator as claimed in claim 12 wherein said
symbols are digits formed by apertures in said
mask.

A display for a rotary control comprising a rotary
actuating member settable in a number of dis-
crete positions representing different settings of
the control, and a display modification member
coupled to said actuating member for changing
said display as said actuating member is rotated,
wherein said display modification member is cou-
pled to said actuating member such that said dis-
play is changed in a step-wise manner.

A display for a rotary control as claimed in claim
14 wherein said modification member is resilient-
ly biased to effect its movement.

A display for a rotary control for an electrical ap-
paratus as claimed in claim 14 or 15 wherein said
modification member is selectively retainable in
a number of discrete positions by detent means,
and is coupled to said actuating member via a
lost motion mechanism comprising spring means
which is pre-loaded by an initial rotary movement
of said actuating member, and which moves said
modification member to an adjacent setting
when the pre-loading force exceeds the retaining
force of the detent means.

A display for a rotary control for an electrical ap-
paratus as claimed in claims 14, 15 or 16 wherein
said modification member comprises a shutter
having groups of apertures representing control
settings arranged circumferentially thereabout.

Cooking appliance comprising a display as
claimed in any preceding claim.

An appliance as claimed in claim 17, the display
means of said indicator is arranged in or behind
a fascia panel of the appliance, and a rotary con-
trol for said appliance is arranged behind said
fascia panel, the actuating member of the control
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of the appliance extending through said panel for
manipulation by a user, and being coupled to the
shutter means of said indicator.

20. An appliance as claimed in claim 9 wherein the

appliance is an electric cooker and the control an
energy regulator for supplying electrical energy to
an element of the cooker.
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