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Filed 3 Nov. 1976          (19) K>g  (31) Convention Application No
50/135558 (32) Filed 11 Nov. 1975 in (33) Japan (1P) Ail (44) Complete
Specification Published 6 Sep. 1978 ; (51) INT CL2   G09F 9/00: G02F 1/ 13
G04C 17/00 (52) Index at Acceptance. G5C  330 .42  372  374 G3T  301  RA
(54) DISPLAY DEVICE (71) We, KABUSHIKI KAISHA   ing plate of the display
device of Figure 2 DAINI SEIKOSHA a Japanese Company of  and 31-1 6-chome
Kanieidb Koto-ku Tokyo      Figure 4 is aplanview of partof another Japan
do hereby declare the invention for  form of polarising plate for the
display device s which we pray that a patent may be panted  of Figure 2.
50 to us: and the method by which it is to be    Throughout the drawings,
like parts have performed to be particularly described in and  been
designated by the same reference num- by the following statement.
erals. This invention relates to display devices,    Referring first to
Figure 1, there is shown a 10  and in particular although not so
restricted, conventional display device comprising  55 to display devices
for timepieces.     polarising plates BC between which is dis- According to
the aspect of the present  posed a liquid crystal material or cell A. The
invention there is provided -a display device  polarising plate B has a
uniform polarising comprising a liquid crystal cell disposed bet-  axis B'
and the polarising plate C has a ween a pair of polarising plates, at least
one  uniform polarising axis C', the axes B', C'  60 of the polarising
plates having at least one  being at 900 to one another. ortion whose
polarising axis is. different    When an electric field is applied to elec-
;omthe polarising axis of the remainder of  trodes, (not shown) of the
liquid crystal cell the polarising plate.      .           A, those
portions of the liquid crystal 20   Preferably, the polarisingaxis of the
said at  material to which the electric field is applied  65 least one
portion of one polarising plate is  appear black in colour, the remainder
of the parallel to the polarising axis of at least a part liquid crystal
material appearing transparent. of the other polarising plate.
Therefore, this conventional type of liquid In the preferred embodiment the
or each  crystal devices are limited to producing a 25  said portion is
hexagonal in plan.     display which is a combination of portions  70 The
liquid crystal cell may consist of two  which appear black in colour and
portions glass plates between which is sandwiched the  which appear
transparent. liquid crystal material.                 Referring now
to~igure 2 there is illustrat- The display device may include a reflecting
ed one embodiment of a display device 30  plate disposed adjacent to one of
the polaris- according to the present invention.  75 mg plates.
A liquid crystal panel cell consists of a first According to a further
aspect of the pres-  glass plate 3 and the second glass plate 4 ent
invention there is provided a timepiece  between which is disposed the
liquid-crystal having a display device as recited above.    material 2. A
polansing axis 5' of a first 35  '-The invention is illustrated, merely by
way  polarising plate 5 and a polarising axis 6' of a  80 of example, in
the accompanying drawings, second polarising plate 6 are at 900 to one in
which:- .                           another. The liquid crystal cell 1 is
disposed Figure 1 is a schematic representation of a  between the
polarising plates 5, 6. The conventional display device;
polarising plate 6 has a hexagonal portion 7 40                 -
which has a polarising axis 7' which is not  85 Figure 2 is a schemiatic
representation of a  aligned with the polarising axis 6' of the display
device according to the present polarising plate 6 but which is parallel to
the invention;                             polarising axis 5' of the
polarising plate 5. A reflecting plate 8 is mounted adjacent to the 45
Figure 3 is a plan view of part of a polaris-  polarising plate 6 on the
opposite side to the  90   
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2 liquid .crystal cell 1. A digital electrode pat- electrodes 9 to 14
appear black in colour and tern (not shown) for displaying a time indica-
sequentially becometransparent for a period tion is formed on the glass
plates 3, 4; and the of 10 seconds whilst the corresponding elon-
polarisingiplates 5, 6, the liquid crystal cell 1, gated portions 9a to 14a
sequentially appear  .5 M 5  and the reflecting plate 8 are stacked on each
black in colour as indicated'y conditions (H) othere to form a compact
display device.  and (Z). The display, -therefore, is initially, Figure 3
illustrates one form of the hex- indicated by condi on (x) which changes to
agonal portion 7 for displaying a seconds condition (Z), 60 secons lapses
and then indication. The hexagonal portion 7 has on becomesassindicated~by
condition (X) again.   , 10  the glass plates 3, 4, six transparent elec-.
'The display device of Figures 2 to 4 pro- trodes 9 to 14 each representing
a ten- duces an interesting display effect. It will be seconds time
interval.                 appreciated that the hexagonal portion 7 can
Referring now to the operation of the dis- be provided additionally or
alternatively on play device 'illustrated in Figures 2 and 3, the
polarising plate. 15  digital numerals are selectively displayed by
WHATWE CLAIM IS:- means of .a digital electrode pattern (not   1. A display
device comprising a liquid shown) formed on the part of the glass plates
crystal cell disposed between a pair. of 3, 4 away from the area of the
hexagonal polarising plates, at least one of the polaris- portion 7 and
appear black in colour, under ing plates having at .east one portion whose
7 20  an electric field applied to the. liquid:crystal polarising axis is
different from thepolarsing material 2. However, since the polarising
axisof the remaindet of the polarismg plate. axis 7' of the hexagonal
portion 7 ispaallel   2. A display devibe as claimed tin aim 1 to the
polarising axis 5' of the polarising plate in which the polarising axis of
the said at least 5, the liquid crystal material 2 between the one portion
of one polarising plate is parallel  7!5 25  electrodes 9 to 14 appears
black in colour to the polarising axistof at least a part of the when no
electric field is applied to the elec- other polarising plate. trodes 9 to
14.. When an electric field is   3. A display device as claimed in claim .1
sequentially applied to the electrodes 9 to -14 or 2 in which the or each
said portion is they appear transparent in sequence.    hexagonal' in plan.
30    That is to say, in a conventional display   4. A display device as
claimed in any device the electrodes appear transparent preceding claim in
which the liquid crystal when no electric field is applied thereto, but
cell consists of two glass plates between appear black in colour when an
electric field which is sandwiched the liquid crystal mater- is applied
thereto. However, with the display ial85 35  device illustrated in Figure 2
and 3, a part of   5. A display device as claimed' in any the display
device appears black in colour preceding, claim including a reflecting
plate when no electric field is applied to the elec- disposed adjacent to
one of the polarsing trodes thereof and transparent if an electric plates.
field is applied thereto.                 6. A  'display device
substantially as  go 40    If the hexagonal portion 7 is as shown in herein
described with reference to and as Figure 3, the whole appears black in
colour shown in Figures 2, to 4i of the accompanying when no electric field
is applied thereto. An drawings. electric field is sequentily applied to a
7. A timepiece having a-display device as further one of the electrodes 9
to 14 every 10 claied in anh preceding claim.    95 45  seconds so that
they sequentially become* transparent. After 60 seconds, the whole of
J MILLER & CO the hexagonal portion 7 appears transparent.    Chartered
Patent Agents Figure 4 illustrates another form of the    Agents for the
Applicants hexagonal portion 7 in which the electrodes 9       Lincolil
House              100 50  to 14have respective elongaged portions 9a
296/302 High Holborn to 14a.In the condition (lthe areas of the      LONDON
WC1V 7JH Printed for Her Majesty's Stationery Office, by Croydon Printing
Company Limited, Croydon, Surrey, 1978. Published by the Patent Office, 25
Southampton Buildings, London, WC2Ae AY, from -    which copies may be
obtained.    



s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S liquid crystal cell 1. A digital electrode
at- electrodes 9 to 14 appear black in colour tern (not shown) for
displaying a time in ica- sequentially become transparent for a period
seqenialy ecmetraspfaeesptfndigeon- tion is formed on the glass plates 3,
4; and the of 10 seconds whilst the corrsondn  l polarising
plates5,6,theliquidcrystalcell, gated portions 9a to 1  sequentially appear
55 5  and the reflecting plate 8 are stacked on each black in colour as
indicated by conditions (H)  or - othere to form a compact display device.
and (Z). The display, therefore, is initially - Figure 3 illustrates one
form of the hex- indicated by condition (X which changes to agonal portion
7 for displaying a seconds condition (Z), 60 seconds lapses and then
indication. The hexagonal portion 7 has on becomes as indicated by
condition (X) again. . 10  the glass plates 3, 4, six transparent elec-.
The display device of Figures 2 to 4 pro- trodes 9 to 14 each representing
a ten- duces an interesting display effect. It win be seconds time
interval.                   appreciated that the hexagonal portion 7 can
Referring now to the operation of the dis- be provided additionally or
alternatively on play device illustrated in Figures 2 and 3, the polarising
plate.                   6 *-         15  digital numerals are selectively
displayed by    WHAT WE CLAIM IS:- means of a digital electrode pattern
(not   1. A display device comprising a liquid shown) formed on the part of
the glass plates crystal cell disposed between a pair of 3, 4 away from the
area of the hexagonal polarising plates, at least one of the polaris-
portion 7 and appear black in colour, under' mg plates having at least one
portion whose  7p 20  an electric field applied to the liquid crystal,
polarising axis is different from the polarising *;               material
2. However, since the polarising  axis of the remainder of the polarismg
plate. axis 7' of the hexagonal portion 7 is parallel   2. A display device
as claimed in claim 1 to the polarising axis 5' of the polariing plate  in
which the polarising axis of the said at least 5, the liquid crystal
material 2 between the  one portion of one polarising plate is parallel  75
25  electrodes 9 to 14 appears black in colour to the polarising axis of at
least a part of the when no electric field is applied to the elec- other
polarising plate. trodes 9 to 14. When an electric field is   3. A display
device as claimed in claim 1 sequentially applied to the electrodes 9 to 14
or 2 in which the or each said portion is they appear transparent in
sequence.     hexagonal in plan.                         80 30    That is
to say, in a conventional display    4. A display device as claimed in any
device the electrodes appear transparent preceding claim in which the
liquid crystal when no electric field is applied thereto, but cell consists
of two glass plates between appear black in colour when an electric field
which is sandwiched the liquid crystal mater- is applied thereto. However,
with the display  ial.                                 85 35  device
illustrated in Figure 2 and 3, a part of   5. A display device as claimed
in any the display device appears black in colour preceding claim including
a reflecting plate when no electric field is applied to the elec- disposed
adjacent to one of the polarising trodes thereof and transparent if an
electric plates. field is applied thereto.                  6. A  display
device substantially as  go 40    If the hexagonal portion. 7 is as shown
in herein described with reference to and as Figure 3, the whole appears
black in colour . shown in Figures 2, to 4 of the accompanying when no
electric field is applied thereto. An drawings. electric field is
sequentially applied to a   7. Atimepiece having a display device as
further one of the electrodes 9 to 14 every 10 claimed in anh preceding
claim.      95 45  seconds so that they sequentially become transparent.
After 60 seconds, the whole of          J MILLER & CO the hexagonal portion
7 appears transparent.      Chartered Patent Agents Figure 4 illustrates
another form of the       Agents for the Applicants hexagonal portion 7 in
which the electrodes 9          Lincoln House                100 So  to 14
have respective elongaged portions 9a        296/302 High Holborn to 14a.
In the condition (   the areas of the      LONDON WCIV 7JH Printed for Her
Majesty's Stationery Office, by Croydon Printing Company Limited, Croydon,
Surrey, 1978. Published by the Patent Office, 25 Southampton Buildings,
London, WC2A lAY, from which copies may be obtained.    


