o

PCI‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4 :

(11) International Publication Number:

G04B 45/04, GO1D 5/06 Al (43) International Publication Date:
. 30 December 1987 (30.12.87)

WO 87/ 07965

(21) International Application Number: = PCT/GB87/00427

(22) International Filing Date: 19 June 1987 (19.06.87)
(31) Priority Application Number: 8615132
(32) Priority Date: 20 June 1986 (20.06.86)

(33) Priority Country: GB

(71X(72) Applicant and Inventor: CHAPMAN, Richard, John
[GB/GBI; Beech Tree Farmhouse, Staith Road, Burgh
St Peter, Nr Beccles, Suffolk (GB).

(74) Agent: JONES, William; Willow Lane House, Willow
Lane, Norwich, Norfolk NR2 1EU (GB).

(81) Designated States: AT (European patent), AU, BE (Eu-
ropean patent), BR, CH (European patent), DE (Eu-
ropean patent), DK, FI, FR (European patent), GB
(European patent), IT (European patent),

JP, KR, LU (European patent), NL (European pa-

tent), NO, SE (European patent), SU, US.

Published
With international search report.

(54) Title: INSTRUMENT DISPLAYS

(57) Abstract

An instrument such as clock or meter includes an actuating mechanism (1) which drives at least one driven member
(13) which includes a magnet (20). The actuating mechanism (1) and driven member (13) are concealed behind a separator
(12) and at least one indicator (9, 10, 11) is located on the presented face of the separator (12). Each indicator (9, 10, 1)
includes a magnet (22) and the arrangement is such that, as a driven member (13) is moved across the concealed face of the

separator (12), the associated indicator (9, 10, 11) is moved accordingly by magnetic attraction.




-

Codes used toidentify States party to the PCT on the front pages of pamphlets publishing international appli-

cations under the PCT.

AT
AU
BB

- BE

BG
BJ
BR
CF
cG
CH
M
DE
DK
FI

Austria

Australia

Barbados

Belgium

Bulgaria

Benin

Brazil

Central African Republic
Congo

Switzerland

Cameroon

Germany, Federal Republic of
Denmark

Finland

MG

France

Gabon

United Kingdom
Hungary

Ttaly

Japan

Democratic People’s Republic
of Korea

Republic of Korea
Liechtenstein

Sri Lanka
Luxembourg
Monaco
Madagascar

FOR THE PURPOSES OF INFORMATION ONLY

ML
MR

MW Malawi

NL
NO
RO
SD
SE
SN
SU
™
TG
us

Mali
Mauritania *

Netherlands
Norway
Romania ’
Sudan

Sweden

Senegal

Soviet Union

Chad

Togo

United States of America




)

10

15

20

WO 87/07965

INSTRUMENT DISPLAYS

Field of the Invention

This invention relates to instrument displays and, although it
has particular application to clocks, the invention is also con-
cerned with such instruments as weighing scales, thermometers,

barometers, liquid level indicators and the like,

In the following specification, the term “instrument® is used
for any instrument or meter which displays an analogue quantity
by mechanically moving an indicator over a dial or scale (which
may or may not be calibrated), rather than by giving a digital
read-out. The term "dial® extends not only to circular instrument
faces but to all shapes of instrument face whether planar or

otherwise,

Description of the Prior Art

In conventional instruments, there is an actuating mechanism
which moves at least one member which is in the form of an
indicator which moves across a dial. Clocks are designed in
many different shapes and sizes. However they are almost all
bound by the same constraints of including at least two moving
members which are in the form of pointex.'s or hands which
are mounted on a central shaft which extends from behind the
dial of a clock face, where the drive mechanism is situated,

to the front face of the clock.
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A similar design, but with only one pointer, is used for many

standard measuring instruments, for example speedometers.

A number of proposals have been made for clock designs which
avoid the conventional design restraints. One example of such
proposals is British Patent Specification Number 2138976 in which
the external hour and minute hands are constituted by rotary
indicator elements which are held in contact with the dial and
are driven around the dial magnetically by magnetic drive elements

located adjacent the opposite face of the dial.

The clock design of British Patent Specification is still subject
to certain design constraints, in particular the dial has to be
planar and some form of pivotal or other guide mounting for

the hands is still required.
It is accordingly an object of the present invention to provide
an improved form of instrument display which permits the intro-

duction of innovative design concepts.

Summary of the Invention

According to one aspect of the invention there is provided an
instrument including an actuating mechanism which drives at
least one driven member, at least one indicator, and a separator
mounted between the driven member and the indicator; the
indicator and driven member each including a magnetic attraction
member such that actuation of the actuating mechanism moves
the driven member across one surface of the separator and hence,
by virtue of the magnetic attraction between the driven member
and the indicator, moves the indicator across the opposite surface
of the separator which provides a display dial with the actuating
mechanism concealed behind the separator, the indicator being
of laminar formand arranged for movement across said opposite
surface of the separator without any pivotal mounting means
or other form of guidance apart from the magnetic attraction

between the driven member and the indicator.
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The indicator and driven member  preferably include layers
of low friction material on the surfaces thereof which are directed
towards the separator so that low-friction face to face engage-
ment with the separator is obtained and the spacing between
the magnetic attraction members of the indicator and the driven

member can be kept to a minimum,

It 1s possible for one only of the magnetic attraction members
to be a magnet, It is preferred, however, that there should
be a magnet on both the driven member and the indicator .

Each magnet may be of magnetic rubber sheet of, for example,
two millimeters in thickness so that the weight of the indicator
is kept as low as possible and hence the frictional resistance

to movement of the indicator over the dial surface is minimised.

The actuating mechanism may be a standard clock mechanism
which ifu:ludes a shaft on which a number of pointers or clock
hands are mounted, All the standard clock components will
be mounted on one side of the separator/dial with a magnet
mounted at the end of each clock hand but with the drive
mechanism concealed behind the separator/dial so that onlir
the moving indicators are visible.

It is preferable, however, to use a non-standard drive mechanism
comprising a flexible elongate drive element on which the driven
member is mounted. The drive element may be in the form
of a continuous belt, band or cable which can be guided for
movement along a non-circular path,. The path can also be

of non-planar configuration.

With this arrangement it is possible to provide, for example,
a clock which includes an indicator which moves along a square
or rectangular path. Moreover, it is also possible to arrange

for the indicator to move along a non-planar path.

PCT/GB87/00427
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This non-planar and/or non-circular movement which is obtain-
able by the use of a flexible elongate drive element is of partic-
ular advantage in enabling a wide range of clock designs to

be obtained,.

Thus, according to a second aspect of the invention, there |is
provided a clock which includes an actuating mechanism which
drives a flexible elongate drive element on which a driven
member is mounted, at least one indicator, and a separator
mounted between the driven member and the indicator; the
driven member and indicator being provided with interactive
drive means such that, on actuation of the actuating mechanism
to move the driven member across one surface of the separator,
the indicator is moved across the opposite surface of the separator
which provides a display dial with the actuating mechanism

concealed behind the separator.

Brief Description of the Drawings

Examples of instruments in accordance with the invention will
now be described, by way of example only, with reference

to the accompanying drawings in which:-

Figure 1 is a schematic view of the actuating mechanism of

a first instrument;

Figt_n'e 2 is a plan view of the instrument;

Figure 3 is a section through the instrument;

Figure 4 is an expanded detailed view of part X of Figure 3;

Figure 5 is a schematic perspective view of a second instrument

in accordance with the invention;
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Figure 6 is a perspective view of a combined clock and desk tidy;

Figure 7 1is a partial view of a combined maximum/minimum

thermometer; and

Figure 8 is a perspective view of a weighing scale.

Description of the Preferred Embodiments

The first instrument shown in Figures 1 to 4 includes an actuating
mechanism 1 which is the movement of an alarm clock. The
shafts 2 driven by the mechanism 1 are such that three separate
hands, 3, 4 and 5 extend from an outer shaft 6, middle shaft
7 and an inner shaft 8v respectively. The "seconds" hand s
hand 3 extending from the outer shaft 6, the "minutes" hand
4 extends from the middle shaft' 7 and the "hour" hand 5 from
the inner shaft 8; The hands 3, 4 and 5 are fitted to each
outward drive shaft by being an interference fit and further
secured with a drop of cyanoacrylate adhesive, The lengths
of the hands 3, 4 and 5 vary, the seconds hand 3 being the
longest and the hours hand 5 being the shortest,

Each hand 3, 4, 5 comprises a mechanically driven member.
Each of the members is rotated about the central axis by the
actuating mechanism 1. Co-operating with each of the hands
is an indicator 9, 10 and 11 respectively. The indicators 9,
10 and 11 are mounted for movement in one plane above a substan-

tially planar separator member 12,
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Each of the hands 3, 4, 5 is made of aluminium strip and each
hand includes a holder 13 at its end. Each holder is similar
to that shown in Figure 4 in detail and comprises the end of
the arm bent at right angles at its tip with two other pieces
of aluminium strip bent and glued to the arm to produce an
open box shape with no corners. The sizes of the holders

13 are different for each of the hands 3, 4, 5.

The actuating mechanism 1 and the movable r_nembers 3, 4, §
are mounted on a bracket 14 which is attached to a housing
15, the housing 15 including the separator member 12. The
bracket 14 is so arranged that the drive centre for the hands
3, 4, 5 is centralised relative to the housing 15 and the tips
of the holders 13 maintain an approximately one millimetre gap
behind the separator 12 as they revolve, The separator 12
is a substantially planar plastics component and lies between
the moving members 3, 4, 5 and the indicator 9, 10 and 11,
such that the actuating mechanism 1 and moving members 3,
4, 5 cannot be seen from the surface of the plastic separator

12 which faces outwardly of the clock.

Each holder 13 has mounted within it a magnetic attraction member

18 which comprises a wooden block 19 having glued to its separator
facing side a piece of rubber magnetic material 20, Such

magnetic rubber material is two millimetres thick. The face

21 of the magnet which faces towards the separator 12 is covered

with polytetrafluoroethylene tape to reduce friction. Each indicator
9, 10, 11 is of approximately the same shape in plan as the

holder 13 for each of the arms 3, 4, 5 respectively. Each

indicator 9, 10 and 11 is a laminar shape of magnetic rubber

sheet 22 with p.t.f.e on its inwardly facing surface 23 and

coloured tape 24 on its outwardly facing surface. In this

way each of the indicators 9, 10, 11 can have a different colour

so that, with their differing sizes and colour, they are clearly

distinguishable from each other. The hours hand 1l is a square
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and the minutes hand 10 is an elongate rectangle. Both of these
maintain their orientation relative to the centre of the separator
12, The seconds hand 9 is a small square indicator which
tends to spin as it rotates around the centre of the separator
12.

The co-operating magnets 20 and 22 are arranged to have opposite
poles so that they attract one another. As the actuating mechanism
1 rotates each of the hands 3, 4, 5, the indicators 9, 10 and
11 respectively are rotated at different speeds. In order to
reduce friction the inside and outside of the plastic separator

12 is sprayed with a lubricant spray.

In a second embodiment of the invention which is shown in
Figure 5 schematically only, the actuating mechanism does not
rotate a series of hands but moves a series of continuous belts
or bands 25 which describe a square path and on which are
mounted mechanically driven members. In this way an indicator
26 on the opposite side of a separator 27 describes a square

path which gives the clock a very unusual appearance.

In the particular arrangement shown in Figure 5, there are three
belts 25, and three indicators 26 indicating respectively the
hours, minutes and seconds. Each of the indicators 26 is in
the form of a pilece of rubber magnetic material as described
above in relation to Figure 4 and each indicator 26 is arranged
for_ sliding movement over the presented surface of the separator
27. Each of the bands 25 carries a drive member corresponding
to the magnetic attraction member 18 of Figure 4 and each drive
member incorporates a piece of rubber magnetic material which
is in sliding contact with the inside surface of the separator
27. In the particular arrangement shown in Figure 5, the belts
25 are guided so thatv each move in a square path under the
control of a drive system (not shown). Each belt 25 moves

in a single plane. If, however, it is desired that the indicators

PCT/GB87/00427
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26 should be moved over a non planar surface, the be}ts 25
will be replaced by flexible bands or cables and guide means
will be provided for causing the driven members carried by

the bands or cables to move along the appropriate paths.

Turning next to Figure 6, this shows a desk tidy which contains
a drive system similar to that of Figure 5 and there are num-
bered scales on each side of the generally elongate housing
28 of the desk tidy. There are two sets of three indicators
29, 30 and 31 with the arrangement such that the indicators
29 which indicate the seconds are at mutually diametrically
opposite positions, The indicators 30 which indicate the minutes
are similarly at mutually diagonally opposite position, as are

the indicators 31 which indicate the hours.

Each of the indicators 29, 30, 31 is in the form of a moulded
plastics block which contains a magnet. The minutes indicators
30 are larger than the seconds indicators 29 and the hours
indicators 31 are, in turn, larger than the minutes indicators
30. The magnets within the indicators 29, 30, 31 are disposed
at different spacings from the base of the desk tidy so that
they do not interfere with one another. The plastics blocks
of the minutes indicators 30 are formed with cut-outs, i.e.
they provide bridges, to allow for the unimpeded passage
of the seconds indicators 29, and the hours indicators 31 are
similarly provided by plastics blocks of bridge formation
to afford cut-outs through which both the minutes indicators

30 and seconds indicators 29 can pass.

It is to be noted that the indicators 29, 30, 31 travel contin-
uously around the circumference of the desk tidy which provides

a clock which can be viewed from both sides.

In a modification of the desk tidy construction shown in Figure
6, the drive to the indicators is a direct mechanical drive

utilising driving elements which pass through slots in the

PCT/GB87/00427
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side wall of the housing or which project outwardly beneath

the housing side wall.

The indicators 29, 30 and 31 are moved along the scales provided
on the outside of the housing 28 by a magnetic drive system

corresponding to that shown in Figure 5.

Turning next to Figure 7, this shows a maximum/minimum ther-
mometer in which an operating mechanism for a maximum/minimum
thermometer is contained within a housing 32 and the indication
of the maximum temperature is provided by an indicator 33
which slides over a scale 34, The indicator 33 is in the
form of a triangular sheet of rubber magnetic material and
a similar sheet of magnetic material is located in engagement
with the inside surface of the corresponding wall of the housing
32 so that the indicator 33 is moved over the scale 34 to
provide an indication of the maximum temperature. The minimum
temperature indicator 35 is likewise in the form of a triangular
sheet of rubber magnetic material which is movable over a
scale 36. The minimum indicator 35 is moved over the scale
36 by means of a similar sheet of magnetic material disposed
on the inside surface of the wall of the housing 32 and driven
by the conventional mechanism for a maximum/minimum ther-

mometer.

Turning next to Figure 8, this shows a weighing scale which
comprises a housing 37 of generally rectangular form and a
platform 38 on which a user can stand. An indicator 39 in
the form of a strip of rubber magnetic material is arranged
for movement over a scale which extends along three sides
of the housing 37 and the indicator 39 is arranged so that
it slides over the outer surface of the scale whilst a driven
member (also including a strip of rubber magnetic material)
moves over the inner surface of the scale, The drive mechanism
for moving the driven member will include an appropriate

form of cable or band drive system.
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CLAIMS:

1. An instrument including an actuating mechanism which
drives at least one driven member, at least one indicator, and
a separator mounted between the driven member and the indicator;
the indicator and driven member each including a magnetic attrac-
tion member such that actuation of the actuating mechanism moves
the driven member across one surface of the separator and hence,
by virtue of the magnetic attraction between the driven member
and the indicator, moves the indicator across the opposite surface
of the separator which provides a display dial with the actuating
mechanism concealed behind the separator, the indicator being
of laminar form and arranged for movement across said opposite
surface of the separator without any pivotal mounting means
or other form of guidance apart from the magnetic attraction

between the driven member and the indicator.

2, An instrument according to Claim 1, wherein the indicator
and driven member include layers of low friction material omn
the surfaces thereof which are directed towards the separator
so that low friction face to face engagement with the separator

is obtained.

3. An instrument according to Claim 1, wherein both the

driven member and the indicator include a magnet.

4, An instrument according to Claim 3, wherein each magnet

is of magnetic rubber sheet.

5. An instrument according to Claim 1, in the form of a
clock and wherein all the standard clock components are mounted
on one side of the separator with a magnet mounted at the end
of each clock hand but with the drive mechanism concealed
behind the separator so that only the moving indicators are

visible,

PCT/GB87/00427
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6. An instrument according to Claim 1, wherein the actuating
mechanism comprises a flexible elongate drive element on which

the driven member is mounted.

7. An instrument according to Claim 6, wherein the flexible
elongate drive element is guided for movement along a non-

circular and/or non-planar path.

8. A clock or other instrument which includes an actuating
mechanism which drives a flexible drive element on which a
driven member is mounted, at least one indicator, and a separator
mounted between the driven member and the indicator; the
driven member and indicator being provided with interactive
drive means such that, on actuation of the actuating mechanism
to move the driven member across one surface of the separator,
the indicator is moved across the opposite surface of the sep-
arator which provides a display dial with the actuating mechanism

concealed behind the separator.

9. - A clock or other instrument according to Claim 8, wherein
the interactive drive means comprises a magnet on the driven

member and a magnet on the indicator.

10. A clock or other instrument substantially as hereinbefore
described with reference to and as shown in the accompanying-

drawings.
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