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(54) Radio controlled analogue display clock with digital projection

(57) A radio controlled clock includes a primary mi-
cro-control unit receiving radio signals, a mechanical
analogue time display controlled by the primary micro-
control unit to display time, a secondary micro-control
unit receiving pulse signals from the primary micro-con-

trol unit, and a digital time display controlled by the sec-
ondary micro-control unit to display time. The clock fur-
ther comprises a light emitter and photo-coupler asso-
ciated with the mechanical analogue time display and
the primary micro-control unit to transmit a zero signal
to the secondary micro-control unit.
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Description

Background of the Invention

[0001] The present invention relates to a remotely
controlled analogue display clock with digital projection
of a time display. More particularly, although not exclu-
sively, the invention relates to a digital clock having a
primary micro-control unit receiving remote radio sig-
nals and sending pulses to a gearbox of an analogue
time display as well as sending pulses to a secondary
micro-control unit for displaying time digitally.
[0002] Micro-control units for radio controlled digital
clocks are expensive. On the other hand, micro-control
units for standard digital clocks are inexpensive.
[0003] It is known to project a digital time read-out on-
to a wall or ceiling. Radio controlled digital clocks having
analogue time read-outs are also known. In proposing
a radio controlled digital clock having an analogue dis-
play as well as a projected digital display, one is faced
with the problem of duplicated costs in the expensive
micro-control units.

Object of the Invention

[0004] It is an object of the present invention to over-
come or substantially ameliorate the above disadvan-
tage and/or more generally to provide a low-cost radio
controlled analogue display clock with digital projection.

Disclosure of the Invention

[0005] There is disclosed herein a radio controlled
clock comprising:

a primary micro-control unit receiving radio signals,
a mechanical analogue time display controlled by
the primary micro-control unit to display time,
a secondary micro-control unit receiving pulse sig-
nals from the primary micro-control unit, and
a digital time display controlled by the secondary
micro-control unit to display time.

[0006] Preferably the clock further comprises a light
emitter and photo-coupler associated with the mechan-
ical analogue time display and the primary micro-control
unit to transmit a zero signal to the secondary micro-
control unit at 12 o'clock.
[0007] Preferably the clock furt comprises a gearbox
associated with the mechanical analogue time display
and the primary micro-control unit, the gearbox adapted
to transmit minute counting pulses to the secondary mi-
cro-control unit.
[0008] Preferably the gearbox is further adapted to
transmit second counting pulses to the secondary mi-
cro-control unit.
[0009] Preferably the light emitter comprises an LED
and the photo-coupler comprises a photo transistor

adapted to receive light of the LED reflected from a
minute hand of the mechanical analogue time display at
a 12 o'clock position.
[0010] Preferably the mechanical analogue time dis-
play further comprises coaxial hour, minute and second
gears wherein the hour and minute gears each comprise
a slot at a 12 o'clock position and the second gear com-
prises a reflective mirror at a 12 o'clock position and
wherein the slots and the reflective mirror are aligned
with the light emitter and photo transistor at 12 o'clock.
[0011] Preferably the digital time display is projected
onto a remote surface.

Brief Description of the Drawings

[0012] A preferred form of the present invention will
now be described by way of example with reference to
the accompanying drawings, wherein:

Figure 1 is a schematic block diagram showing
functional specifications of a radio controlled ana-
logue display clock with digital projection of

Figure 2 is a schematic flowchart showing operation
of the clock,

Figure 3 is a schematic illustration of an analogue
time display with its hour, minute and second-hands
aligned at a 12 o'clock position,

Figure 4 is a schematic illustration showing an op-
tical arrangement for determining alignment of the
hour, minute and second-hands,

Figure 5 is a graph showing minute and second
counting pulses (positive terminal),

Figure 6 is a graph showing minute and second
counting pulses (negative terminal),

Figure 7 is a graph showing a zero signal,

Figure 8 is a graph showing a reflected zero signal
at 12 o'clock,

Figure 9 is a schematic block diagram showing
functional specifications of the clock,

Figure 10 is another schematic block diagram, and

Figure 11 is a schematic circuit diagram for the
clock.

Description of the Preferred Embodiment

[0013] In Figure 1 of the accompanying drawings
there is depicted schematically in block diagram form a
general radio controlled analogue movement 10 com-
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prising an antenna 11 and a receiver 12. The receiver
12 transmit a radio controlled signal 13 to a primary mi-
cro-control unit 14 after having received and enables
signal 15. The primary micro-control unit transmits
minute counting pulses 16 and second counting pulses
17 to a gearbox 18 and a secondary micro-control unit
19. The secondary micro-control unit 19 is an inexpen-
sive off-the-shelf item as produced by many manufac-
turers.
[0014] The secondary micro-control unit 19 transmits
signals to a digital time projector 20 for displaying the
time on a bedroom ceiling or wall for example. There is
a flip key 21 and a 12/24-hour key 22 associated with
the secondary micro-control unit.
[0015] Associated with the primary micro-control unit
14 is a photo-coupler 23 to be described with reference
to Figures 3 and 4. Suffice to say the time being that the
photo coupler receives a zero signal from the primary
micro-control unit and reflects that back to the primary
micro-control unit and the secondary micro-control unit,
only when the hour hand of the analogue display clock
points to 12.
[0016] In Figure 2 there is illustrated the logic steps
associated with the electronics of the clock. At the be-
ginning, a battery is installed into the clock. The primary
micro-control unit resets the hour, minute and second
hands to 12 o'clock. The photo coupler produces a re-
flected zero signal to the primary micro-control unit.
Concurrently, the secondary micro-control unit receives
the zero signal and resets its display to "12:00".
[0017] The analogue movement begins receiving ra-
dio signals from a remote transmitter via its antenna 11.
If a radio signal is received, the analogue movement will
transmit counting pulses to the gearbox 18. The hour,
minute and second hands will commence moving to dis-
play correct time. The secondary micro-control unit also
receives counting pulses to calculate hours, minutes
and seconds to be displayed. The analogue movement
and the digital display both show the correct time syn-
chronously.
[0018] After receiving the radio signals, the digital
clock will aligned every 12 hours by using the zero signal
from the analogue movement.
[0019] The 12/24 hour key 22 can be used to change
the digital projection time in either 12 or 24-hour format.
If it is held for three seconds say, the digitally projected
time will include and "AM" or "PM" display.
[0020] The "flip key" 21 can be used to turn the pro-
jected time through 180 degrees for convenience of pro-
jection.
[0021] In Figure 3, there is shown an analogue me-
chanical clock face 30 having its hour, minute and sec-
ond hands aligned at 12 o'clock. The gears of the ana-
logue display clock and associated hardware are shown
in Figure 4. There is a light emitting diode 31 that re-
ceives a zero signal 24 from the primary micro-control
unit. The LED 31 emits a beam of light through a slot 32
in an hour gear 33 only when the hour hand is that the

12 o'clock position. The beam of light then passes
through a slot 34 in a minute gear 35, but only when the
minute gear is that the 12 o'clock position. The second
gear 36 has a reflective mirror 37 at the 12 o'clock po-
sition. When all three gears are at the 12 o'clock posi-
tion, the beam of light emitted by the LED 31 is reflected
back through the slots 32 and 33 to a phototransistor
37. The phototransistor in turn relays a reflected zero
signal 38 to the primary micro-control unit 14 and the
secondary micro-control unit 19.
[0022] Figures 5, 6, 7 and 8 show pulse signals appli-
cable on the various conditions as described above.
When the primary micro-control unit receives radio sig-
nals via its antenna, it will transmit a number of minute
and second counting pulses to the gearbox. The number
of minute counting pulses = (3 x 60) + 15 = 195 minute
counting pulses. The number of second counting pulses
= 0 (no second counting pulses) so the secondary mi-
cro-control unit will capture the correct number of minute
and second counting pulses to calculate what the time
is and synchronised directly with the by Mary micro-con-
trol unit.
[0023] Then the secondary micro-control unit will be
counting up for the seconds display passed to the gear-
box e.g. "03:15:01". However, the secondary micro-con-
trol unit calculates its own seconds.
[0024] Every 60 seconds the primary micro-control
unit transmits minute counting pulses to the gearbox for
driving the minute step motor. The secondary micro-
control unit can then use the minute counting pulses to
check and synchronised the projected digital time with
that of the primary micro-control unit.
[0025] The flowcharts of Figures 9 and 10 will not be
described in detail. Suffice to say that the secondary mi-
cro-control unit captures reflected zero signals, minute
counting pulses and second counting pulses as de-
scribed. The reflected zero signal is used to resets all
counters and register to 12:00:00. The minute counting
pulses used to counter the minutes and hours. The sec-
ond counting pulses used to counter the seconds only.

Claims

1. A radio controlled clock comprising:

a primary micro-control unit receiving radio sig-
nals,
a mechanical analogue time display controlled
by the primary micro-control unit to display
time,
a secondary micro-control unit receiving pulse
signals from the primary micro-control unit, and
a digital time display controlled by the second-
ary micro-control unit to display time.

2. The clock of Claim 1 further comprising a light emit-
ter and photo-coupler associated with the mechan-
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ical analogue time display and the primary micro-
control unit to transmit a zero signal to the second-
ary micro-control unit at 12 o'clock.

3. The clock of Claim 2 further comprising a gearbox
associated with the mechanical analogue time dis-
play and the primary micro-control unit, the gearbox
adapted to transmit minute counting pulses to the
secondary micro-control unit.

4. The clock of Claim 3 wherein the gearbox is further
adapted to transmit second counting pulses to the
secondary micro-control unit.

5. The clock of Claim 2 wherein light emitter comprises
an LED and the photo-coupler comprises a photo
transistor adapted to receive light of the LED reflect-
ed from a minute hand of the mechanical analogue
time display at a 12 o'clock position.

6. The clock of Claim 2 wherein the mechanical ana-
logue time display further comprises coaxial hour,
minute and second gears wherein the hour and
minute gears each comprise a slot at a 12 o'clock
position and the second gear comprises a reflective
mirror at a 12 o'clock position and wherein the slots
and the reflective mirror are aligned with the light
emitter and photo transistor at 12 o'clock.

7. The clock of Claim 1 wherein the digital time display
is projected onto a remote surface.
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