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Description

BACKGROUND

1. Field of Invention

[0001] The present invention relates to a display de-
vice. More particularly, the invention relates to a display
device that is basically tubular and has a display panel
disposed along the outside circumference.

2. Description of Related Art

[0002] Tubular display devices that are worn on the
wrist, for example, are known from the literature. The
frame of the display device may have a thin display panel
such as an electrophoretic display panel disposed along
the outside circumference surface of the frame as taught
in Japanese Unexamined Patent Appl. Pub. JP-A-
2005-250442. For example, WO 00/59327 is concerned
with a bracelet for displaying time and/or moving images.
[0003] The display panel (display unit) of the display
device taught in JP-A-2005-250442 is connected to a
flexible printed circuit that is populated with the electronic
components for driving the display device by a connector
unit. The display panel and flexible printed circuit are fold-
ed together at the connector unit. The flexible printed
circuit is disposed directly on the outside surface of the
bobbin-shaped frame, and the display panel is disposed
above the outside of the flexible printed circuit with a gap
therebetween so that the flexible printed circuit is be-
tween the display panel and the frame.
[0004] If the electrophoretic display panel or other thin
display panel is distorted, however, the distortion can de-
grade the image quality. It is therefore necessary in a
display device that has a thin display panel disposed
around the outside surface to install the display panel in
a stable manner without applying unnecessary force.
[0005] In the display device taught in JP-A-
2005-250442 the display panel must be rendered so that
it is stable and substantially annular even though the dis-
play panel is floating above the flexible printed circuit.
This can be done, for example, by holding the opposite
edges of the display panel between a pair of rails dis-
posed around the entire circumference of the frame. Be-
cause the restoring force of the display panel bent into a
ring is suppressed by the rails disposed around the cir-
cumference of the frame, the display panel is easily dis-
torted and image quality may be degraded.

SUMMARY

[0006] The display device of the invention reduces the
fixed parts of the display panel and stably disposes the
display panel substantially in a ring.
[0007] A display device according to the present in-
vention is defined by claim 1.
[0008] A display device according to a preferred aspect

of the invention has a frame having a substantially cylin-
drically shaped cylindrical part, a display panel that is
band shaped and flexible, and a spacer that is substan-
tially cylindrically shaped and is fitted to the cylindrical
part. The display panel is disposed to the outside surface
of the spacer.
[0009] Examples of such a display device are a wrist-
watch and a cell phone, and examples of a band-shaped
display panel are an electrophoretic display panel and
an organic electroluminescent (EL) panel.
[0010] The display panel in this aspect of the invention
is disposed around the outside surface of the substan-
tially cylindrical spacer. Because the bottom of the dis-
play panel is in contact with the spacer, the display panel
can be disposed in a stable condition and can be dis-
posed in a substantially annular shape.
[0011] Furthermore, because the bottom of the display
panel is in contact with the spacer, the display panel can
be disposed in a stable condition by simply securing both
end parts of the display panel with double-sided tape, for
example. The display panel can also be disposed with
only a small portion of the display panel affixed. The force
applied by securing the display panel can also be reduced
and distortion can be reduced. The drive circuit unit for
driving the display panel (corresponding to the flexible
printed circuit in JP-A-2005-250442) can be held be-
tween the spacer and the cylindrical part, for example.
[0012] The spacer in the display device of the invention
preferably has a non-contiguous break in one part in the
circumferential direction and is elastically deformable.
[0013] If the spacer must be forcibly fitted to the cylin-
drical part because the spacer and the cylindrical part of
the frame fit too tightly due to variations in manufacture,
the spacer can become distorted, thus also distorting the
display panel and possibly degrading the image quality.
The spacer could also be cracked if the spacer is fitted
with excessive force.
[0014] By forming a break at one part in the circumfer-
ential direction of the spacer and making the spacer elas-
tically deformable, the invention enables spreading the
gap at the break. This enables easily fitting the spacer
to the cylindrical part if manufacturing variations cause
the spacer to fit too tightly to the cylindrical part. Distortion
of the spacer and therefore the display panel due to for-
cibly fitting the spacer to the cylindrical part can thus be
reduced. Cracking of the spacer can also be prevented.
[0015] Furthermore, because a break is formed at one
part in the circumferential direction of the spacer and the
spacer is elastically deformable, the spacer can absorb
the force of impact and vibrations that are applied when
the display device is dropped, for example, and the effect
of impact and vibration on the display device can be re-
duced.
[0016] Further preferably, the display device also has
a holding part that is disposed to the outside surface of
the spacer and has a pair of channels for slidably holding
each lengthwise end part of the display panel. The display
panel is held with substantially the middle part between
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the lengthwise ends adhesively attached to the spacer
and both lengthwise ends held in the holding part.
[0017] Methods of adhesively attaching the middle part
of the display panel to the spacer include using double-
sided tape and using an adhesive.
[0018] If the holding parts having a pair of channels
are formed around the entire circumference of the spac-
er, the display panel will be constrained around the entire
circumference as it tries to return to its original shape
after being deformed into a circle. The display panel is
easily distorted in this case, and the image quality may
be degraded.
[0019] The holding parts of the invention secure the
display panel at both end parts and in the middle, and
leave the portions between the end parts and the middle
free. As a result, if compressive force is applied to the
portion between the end parts and the middle, this portion
can bend and distortion can therefore be suppressed.
[0020] In addition, if only both end parts of the display
panel are secured, the restoring force of the display panel
tends to cause particularly the middle part of the display
panel to separate from the spacer. The invention secures
both the end parts and the middle, however, can therefore
dispose the display panel sufficiently tightly to the spacer,
and thus holds the display panel in a more stable condi-
tion.
[0021] Furthermore, because the middle part is adhe-
sively affixed to the spacer, the force pressing on the
display panel can be reduced and distortion can be more
effectively suppressed compared with securing the mid-
dle part of the display panel to the spacer by means of a
holding part having channels.
[0022] Further preferably, the display device has a
panel abutment part that is abutted by one lengthwise
end of the display panel disposed to the outside surface
of the spacer, and a gap that connects the inside with
the outside of the spacer and enables inserting the other
lengthwise end of the display panel.
[0023] When a break is rendered at one part in the
circumferential direction of the spacer, this gap that con-
nects the inside with the outside of the spacer and ena-
bles inserting the other lengthwise end of the display pan-
el can be a gap rendered between the circumferential
ends of the space or the gap can be a slit formed in the
spacer.
[0024] Because this aspect of the invention has a panel
abutment part, the display panel can be easily positioned
to the spacer and therefore to the frame by simply setting
one end of the display panel against the abutment.
[0025] Furthermore, because a gap enabling inserting
the display panel is rendered in the spacer, if variations
in manufacture result in the display panel being slightly
too long, the excess length portion can be inserted to this
gap and disposed in this gap and between the spacer
and the cylindrical part. The display panel can therefore
be disposed more tightly to the spacer.
[0026] Yet further preferably, the display device has a
protruding part that is disposed projecting to the outside

on the outside surface of the cylindrical part of the frame,
and a groove that can hold the protruding part and is
disposed to the inside circumference surface of the spac-
er at a position corresponding to the protruding part.
[0027] Because a groove that can hold the protruding
part is disposed to the inside circumference surface of
the spacer at a position corresponding to the protruding
part in this aspect of the invention, the spacer and there-
fore the display panel can be easily positioned to the
frame by simply fitting the protruding part into the groove.
[0028] Furthermore, because the groove is disposed
to the inside surface of the spacer, the spacer can be
opened more easily when a break is provided in the spac-
er, and the spacer can therefore be even more easily fit
to the cylindrical part.
[0029] In a display device according to another aspect
of the invention the frame has a body and a cover part,
the body includes the cylindrical part and a flange part
that projects to the outside from one axial end side of the
cylindrical part, a plurality of the protruding parts are dis-
posed to the other axial end side of the cylindrical part
and a screw hole is formed in each of the protruding parts,
and the cover part is flat, has holes formed at positions
corresponding to each of the screw holes, and is secured
by screws on the other end side of the cylindrical part
where the protruding parts are formed so that the cover
part opposes the flange part.
[0030] These screw holes can be screw holes that do
not pass through the protruding parts, or screw holes
(holes) that pass through.
[0031] In this aspect of the invention the protruding
parts function both for positioning the spacer and for se-
curing the cover part, and thus afford a simpler arrange-
ment.
[0032] The display device according to another aspect
of the invention also has a battery that is the drive power
source for the display panel. The display panel is dis-
posed around substantially the entire circumference on
the outside surface of the spacer, both end parts of the
display panel in the circumferential direction are disposed
separated by a prescribed distance, and the battery is
disposed between the end parts of the display panel.
[0033] The battery is a button battery or other primary
battery, or a rechargeable secondary battery. The gap
between the ends of the display panel is at least large
enough to hold the battery, but the gap is preferably as
small as possible in order to maximize the display area
of the display panel.
[0034] This aspect of the invention disposes the bat-
tery between the circumferential ends of the display panel
wrapped around the outside circumference surface of
the frame, and the display panel and the battery therefore
do not overlap. The thickness in the part where the dis-
play panel and the battery are located can therefore be
reduced compared with an arrangement in which the dis-
play panel and the battery overlap, and a thinner design
can therefore be achieved.
[0035] Yet further preferably, the display device has a
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cover member that covers at least the battery.
[0036] The area covered by the cover member at least
includes the entire battery. The cover member may also
cover the gaps between the ends of the display panel
and the battery. The cover member may also cover both
ends of the display panel.
[0037] Because the cover member in this aspect of the
invention covers at least the battery, the battery that is
desirably not exposed for aesthetic reasons can be hid-
den, decorativeness can be improved, and a pleasing
appearance can be achieved.
[0038] The shape of the cover member preferably con-
forms to the outside surface of the frame. If an inflexible
battery such as a button battery is located in the surface
of the frame, the battery cannot be curved to follow the
surface shape of the frame. However, by covering the
battery with a cover member that conforms to the shape
of the frame, a uniform appearance can be achieved over
the entire surface of the frame.
[0039] Yet further preferably, the display device also
has a cover member position indication part for position-
ing the cover member disposed to the display panel, and
the cover member position indication part can be dis-
played when positioning the cover member.
[0040] Because this arrangement has a cover member
position indication part disposed to the display panel, the
cover member position indication part can be illuminated
during assembly for aligning the ends of the cover mem-
ber with the cover member position indication part. The
cover member can therefore be easily positioned. As-
sembly is therefore more efficient.
[0041] After positioning the cover member is complet-
ed the cover member position indication part can be
turned off so that the cover member position indication
part is not exposed and a good appearance can be
achieved.
[0042] Yet further preferably, the display device also
has a protruding part that is disposed to the spacer and
enables positioning the cover member by contacting the
cover member.
[0043] Because this aspect of the invention has a pro-
truding part that is disposed to the spacer and enables
positioning the cover member by contacting the cover
member, the cover member can be easily positioned in
a short time during assembly and assembly is therefore
more efficient.
[0044] In the display device according to another as-
pect of the invention the cover member has a photoelec-
tric conversion means for converting light energy to elec-
trical energy, and the battery is a secondary cell that
stores the electrical energy output by the photoelectric
conversion means.
[0045] Because the cover member is a photoelectric
conversion means and the battery is a secondary battery
in this aspect of the invention, electrical energy can be
constantly supplied even if the electrical energy stored
in the secondary battery is supplied to other parts be-
cause the electrical energy newly produced by the pho-

toelectric conversion means can be stored in the sec-
ondary battery. Compared with an arrangement that uses
a primary battery, this arrangement eliminates the need
to regularly replace the battery and thereby reduces the
burden on the user. There are also no depleted waste
batteries to throw away, and the display device is there-
fore environmentally friendly.
[0046] In the display device according to another as-
pect of the invention the frame has a body and a cover
part, the body includes the cylindrical part and a flange
part that projects to the outside from one axial end side
of the cylindrical part, the cover part is flat, has an opening
that is the same size and the same shape as the shape
of the end part of the cylindrical part, has an outside cir-
cumference shape that is the same size and the same
shape as the outside circumference shape of the flange
part, and can be removably attached to the other end of
the cylindrical part opposite the flange part, a cylindrical
transparent member is disposed to the outside surface
of the display panel, the transparent member is held be-
tween the flange part and the cover part, and the battery
is located between the cylindrical part and the transpar-
ent member and is disposed so that the battery can be
moved toward the cover part and replaced by removing
the cover part.
[0047] In this aspect of the invention the battery is lo-
cated between the cylindrical part of the body and the
transparent member and is disposed so that the battery
can be moved toward the cover part and replaced by
removing the cover part. The battery can therefore be
easily replaced. Furthermore, because removing the
transparent member is not necessary to replace the bat-
tery, dust, lint, and other foreign matter can be prevented
from getting inside the frame.
[0048] The display device according to another aspect
of the invention also has a cover member that covers at
least the battery, the frame has a body and a cover part,
the body includes the cylindrical part and a flange part
that projects to the outside from one axial end side of the
cylindrical part, the cover part is flat, has an opening that
is the same size and the same shape as the shape of
the end part of the cylindrical part, has an outside cir-
cumference shape that is the same size and the same
shape as the outside circumference shape of the flange
part, and can be removably attached to the other end of
the cylindrical part opposite the flange part, a cylindrical
transparent member is disposed to the outside surface
of the display panel, the spacer and the transparent mem-
ber are held between the flange part and the cover part,
and the cover member is covered by the transparent
member.
[0049] By covering the display panel and the cover
member with the transparent member, the display panel
and the cover member in this aspect of the invention are
reliably secured and protected from scratching and soil-
ing.
[0050] Furthermore, because the spacer, the display
panel, and the transparent member that are disposed on
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the outside of the cylindrical part of the body are held
between the flange part and the cover part of the body,
the spacer, the display panel, and the transparent mem-
ber can be reliably secured to the frame and can be easily
assembled.
[0051] The display device of the invention can reduce
the fixed parts of the display panel and can stably dispose
the display panel substantially in a ring.
[0052] Other objects and attainments together with a
fuller understanding of the invention will become appar-
ent and appreciated by referring to the following descrip-
tion and claims taken in conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] FIG. 1 is an oblique view showing a timepiece
as a display device according to a first embodiment of
the invention.
[0054] FIG. 2 is an exploded oblique view of the time-
piece in this embodiment of the invention.
[0055] FIG. 3 is a plan view of a display module in this
embodiment of the invention.
[0056] FIG. 4 is a section view of the display module
in this embodiment of the invention.
[0057] FIG. 5 is a schematic view showing the display
panel in this embodiment of the invention.
[0058] FIG. 6 is an enlarged view of the holding parts
of the spacer in this embodiment of the invention.
[0059] FIG. 7 is a side section view of the timepiece
from the flange side part in this embodiment of the inven-
tion.
[0060] FIG. 8 is a section view through line D-D in FIG.
7.
[0061] FIG. 9 is a section view through line A-A in FIG.
7.
[0062] FIG. 10 is a section view through line B-B in
FIG. 7.
[0063] FIG. 11 is a section view through line C-C in
FIG. 7.
[0064] FIG. 12 is a section view showing a part of the
timepiece in this embodiment of the invention.
[0065] FIG. 13 shows the electrical arrangement of the
timepiece in this embodiment of the invention.
[0066] FIG. 14 is an oblique view of the cover member
of the timepiece in this embodiment of the invention.
[0067] FIG. 15 is a partial plan view showing the posi-
tion where the cover member is disposed in the timepiece
according to this embodiment of the invention.
[0068] FIG. 16 shows the electrical arrangement of the
timepiece in a second embodiment of the invention.
[0069] FIG. 17 is a section view showing a part of the
timepiece in this embodiment of the invention.
[0070] FIG. 18 is an oblique view of the spacer in a
timepiece according to a variation of the invention.
[0071] FIG. 19 is a partial plan view showing the posi-
tion where the cover member is disposed in the timepiece
according to a variation of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0072] Preferred embodiments of the present inven-
tion are described below with reference to the accompa-
nying figures.
[0073] Note that in the second and subsequent em-
bodiments described below parts that are the same as
or functionally similar to equivalent parts in the first em-
bodiment are identified by the same reference numerals
and further description thereof is simplified or omitted.
[0074] Embodiment 1
[0075] 1. General configuration
[0076] FIG. 1 is an oblique view of a timepiece 1 ac-
cording to a first embodiment of the invention. The time-
piece 1 described below as a display device according
to the present invention is a bracelet type timepiece that
is formed in a ring as shown in FIG. 1 and is worn on the
wrist. An electrophoretic display panel 5 for displaying
the time and date is disposed around the entire circum-
ference on the outside of the timepiece 1.
[0077] FIG. 2 is an exploded oblique view of the time-
piece 1.
[0078] As shown in FIG. 2 the timepiece 1 includes a
substantially annular frame 3, a substantially annular
spacer 4 that fits onto the frame 3, a display module 2
disposed to the spacer 4, and a glass crystal 6 as an
annular transparent member. The spacer 4 has the dis-
play panel 5 and a switching circuit board 94. The display
panel 5 is covered by the glass crystal 6. The axis A in
FIG. 2 is the virtual center axis of the frame 3, the spacer
4, the display module 2, and the glass crystal 6.
[0079] As shown in FIG. 2 the frame 3 includes a body
31 and a back cover 32 as a cover member.
[0080] The body 31 includes a cylindrical part 311 as
a body tube, and a flange 312 that protrudes radially from
one end edge of the cylindrical part 311 so that the body
31 is L-shaped when seen in section.
[0081] A plurality of protrusions 313 project radially to
the outside from the other end edge of the cylindrical part
311. A screw hole 314 is formed in each of the protrusions
313.
[0082] The back cover 32 is formed from a flat member
with an inside circumference shape (an opening) that is
the same size and shape as the inside circumference
shape of the cylindrical part 311, and an outside circum-
ference shape that is the same size and shape as the
outside circumference shape of the flange 312. Holes
321 are formed at positions corresponding to the screw
holes 314 in the protrusions 313. The back cover 32 is
fastened to the cylindrical part 311 by a plurality of screws
33 that are screwed through the holes 321 into the screw
holes 314.
[0083] As described in further detail below, after the
display module 2 is assembled to the spacer 4, the spacer
4 is fitted to the frame 3 and is held between the back
cover 32 and the flange 312.
[0084] The glass crystal 6 is held between the back
cover 32 and the flange 312 and covers the display panel
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5.
[0085] 2. Arrangement of the display module and the
drive circuit unit
[0086] FIG. 3 is a plan view of the display module 2,
and FIG. 4 is an end section view of the display module
2. Note that the drive circuit unit 7 and the switch circuit
94 are drawn shorter in FIG. 3 and FIG. 4 than in FIG. 2.
[0087] As shown in FIG. 3 the display module 2 in-
cludes the drive circuit unit 7, the switch circuit 94 that
sends input signals to the drive circuit unit 7, and the
display panel 5 that is driven and controlled by the drive
circuit unit 7 to display the time, for example. A tactile
switch 93 is disposed to the switch circuit 94 so that the
tactile switch 93 is depressed when the operator presses
an operating button 91 (see FIG. 11) and the switch circuit
94 sends an input signal to the drive circuit unit 7. The
drive circuit unit 7, the switch circuit 94, and the display
panel 5 are manufactured separately. The drive circuit
unit 7 and the display panel 5 are connected by a wiring
member C1 such as an anistropic conductive film (ACF),
and the drive circuit unit 7 and the switch circuit 94 are
connected by an identical wiring member C2. The drive
circuit unit 7 and the switch circuit 94 are flexible printed
circuits that are made from polyimide, polyester, or other
flexible plastic material.
[0088] As shown in FIG. 3 and FIG. 4, the display mod-
ule 2 is folded over at the wiring member C1 connecting
the display panel 5 to the drive circuit unit 7. As indicated
by the double-dot dash line in FIG. 4, the drive circuit unit
7 is folded over to the back of the display panel 5. As
shown in FIG. 3, the drive circuit unit 7 has a controller
71 for controlling the timepiece 1, a driver IC 72 as the
drive device of the display panel 5, and a crystal oscilla-
tion circuit element 73.
[0089] 3. Arrangement of the electrophoretic display
panel
[0090] As shown in FIG. 4 the display panel 5 includes
a display circuit 51, a transparent circuit 52, and an elec-
trophoretic layer 53 disposed between the display circuit
51 and the transparent circuit 52. The display circuit 51
and the transparent circuit 52 are also flexible printed
circuits made from polyimide, polyester, or other flexible
plastic material. As shown in FIG. 4 this display panel 5
is curved substantially 360° substantially into a circle so
that the opposite ends are separated a prescribed dis-
tance from each other.
[0091] As shown in FIG. 4, the display circuit 51 is thin-
ner than the transparent circuit 52. A plurality of micro-
capsules 531 are bonded to the top part of the display
circuit 51.
[0092] Moisture resistant sheets 54A and 54B are dis-
posed to the top and the bottom sides of the transparent
circuit 52. These moisture resistant sheets 54A and 54B
seal the display panel 5 and prevent water from pene-
trating to the electrophoretic layer 53.
[0093] More specifically, the inside surfaces of the
moisture resistant sheets 54A and 54B are coated with
a hot melt adhesive layer, the ends of the moisture re-

sistant sheets 54A and 54B are bonded using a vacuum
laminator, for example, and the moisture resistant sheets
54A and 54B are bonded to the transparent circuit 52
and the display circuit 51, thereby sealing the transparent
circuit 52, the electrophoretic layer 53, and the display
circuit 51 at the ends and top and bottom surfaces of the
circuits.
[0094] FIG. 5 is a schematic section view showing the
arrangement of the display panel 5.
[0095] As shown in FIG. 5 segment electrodes 510 of
the same shape as the segments 55 (see FIG. 3) are
disposed on the top surface of the display circuit 51 at
positions corresponding to each of the segments 55.
[0096] A transparent common electrode 520 made of
indium tin oxide (ITO), for example, is disposed over sub-
stantially the entire back surface of the transparent circuit
52 (the side facing the display circuit 51). The common
electrode 520 is an electrode that is common to each of
the segment electrodes 510.
[0097] The electrophoretic layer 53 is rendered by a
dense distribution of numerous microcapsules 531 as
shown in FIG. 5. Each of the microcapsules 531 is filled
with an electrophoretic particle suspension 532 in which
numerous charged particles are dispersed. Black elec-
trophoretic particles 532B ("black particles" below) and
white electrophoretic particles 532W ("white particles"
below) that are charged to the opposite polarity as the
black particles are dispersed in the electrophoretic par-
ticle suspension 532. In this embodiment of the invention
the black particles 532B are positively charged and the
white particles 532W are negatively charged.
[0098] When the particles are charged as described
above and the common electrode 520 is driven to a high
level potential (H potential), a field flowing from the com-
mon electrode 520 to the segment electrodes 510 is pro-
duced by the potential difference in the segments 55 for
which the segment electrodes 510 is driven to a low level
potential (L potential). This causes the positively charged
black particles 532B to migrate to the segment electrodes
510 and the negatively charged white particles 532W to
migrate to the common electrode 520 so that the segment
55 is white.
[0099] No field is produced in the segments 55 where
the potential of the segment electrodes 510 is equal to
the potential of the common electrode 520, and the dis-
play color therefore does not change.
[0100] When the common electrode 520 then goes to
a low level (L potential), a field flowing in the opposite
direction is produced in the segments 55 for which the
segment electrodes 510 are a high level (H potential).
This causes the negatively charged white particles 532W
to migrate to the segment electrodes 510 and the posi-
tively black particles 532B to migrate to the common elec-
trode 520 so that the segment 55 is black.
[0101] As noted above, no field is produced in the seg-
ments 55 where the potential of the segment electrodes
510 is equal to the potential of the common electrode
520, and the display color therefore remains the same.
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[0102] Migration of the black particles 532B and the
white particles 532W can be adjusted by adjusting the
time the voltage is applied and the applied voltage so
that intermediate colors between black and white can be
displayed.
[0103] Images can thus be formed on the display panel
5 by changing the color displayed in each of the segments
55.
[0104] 4. Arrangement of the spacer
[0105] The spacer 4 is for disposing the display panel
5 in a stable, substantially annular state. The spacer 4 is
plastic. As shown in FIG. 2, the spacer 4 includes a spacer
body 41 that is non-contiguous in part circumferentially
and is flexibly deformable, and a holder retaining part 42
rendered in unison with the spacer body 41 on one end
in the circumferential direction of the spacer body 41.
[0106] 5. Arrangement of the spacer body
[0107] FIG. 6 is an enlarged view of the holding parts
411A, 411B of the spacer 4.
[0108] As shown in FIG. 6, a first holding part 411A is
disposed to both sides of one end of the spacer body 41
in which the holder retaining part 42 is disposed. A pair
of channels 412 for slidably holding the distal end of the
display panel 5 is formed in the first holding part 411A.
[0109] Note that herein the proximal end of the display
panel 5 means the end that is connected to the drive
circuit unit 7, and the distal end means the end that is
not connected to the drive circuit unit 7.
[0110] A panel abutment 413 that joins the distal ends
of the first holding part 411A rises across the width of the
one end of the spacer body 41. This panel abutment 413
contacts the distal end of the display panel 5 when the
display panel 5 is inserted and thus positions the display
panel 5.
[0111] A second holding part 411B having a pair of
channels 412 for slidably holding the proximal end of the
display panel 5 is disposed at the other end of the spacer
body 41.
[0112] As shown in FIG. 2, guide parts 414 for guiding
the display panel 5 are disposed opposite the holding
parts 411A, 411B on the outside circumference of the
spacer body 41. Ribs 415 that reinforce the spacer body
41 are disposed around substantially the entire circum-
ference of the spacer body 41. The ribs 415 form a stor-
age space X (see FIG. 8) between the spacer body 41
and the cylindrical part 311. The drive circuit unit 7 and
the button input unit 9 including the switch circuit 94 as
described below are disposed in the storage space X.
[0113] As shown in FIG. 6, a battery holder 81 is stored
in the holder retaining part 42 so that the battery holder
81 can slide parallel to the width of the spacer 4. A primary
battery 10 described below is stored in this battery holder
81. The battery holder 81 and the primary battery 10
render the battery storage unit 8 described below.
[0114] A gap S sized to enable inserting the display
module 2 is formed between the holder retaining part 42
and the other end of the spacer body 41 where the second
holding part 411B is formed as shown in FIG. 6. The

spacer 4 is thus non-contiguous at one part in the cir-
cumferential direction and a long, narrow gap S enabling
inserting the display module 2 is formed at this break in
the spacer 4.
[0115] As described above, the distal end of the display
panel 5 is held by the first holding part 411A and the
proximal end of the display panel 5 is held by the second
holding part 411B. The middle part of the display panel
5 is adhesively affixed to the spacer body 41 by double-
sided tape T1 (see FIG. 7) applied to the spacer body
41. The display panel 5 can therefore be disposed in a
ring along the outside surface of the basically tubular
spacer body 41. The display panel 5 can also be disposed
in a stable condition by pressing substantially the entire
bottom surface of the display panel 5 at the double-sided
tape T1 to the spacer body 41.
[0116] Furthermore, because only both edge parts and
the middle part of the display panel 5 are fixed, the force
applied to the display panel 5 when the display panel 5
is affixed can be reduced and distortion can be prevented.
[0117] Furthermore, because the middle part is adhe-
sively secured with double-sided tape T1, the force
pressing on the display panel 5 can be reduced in com-
parison with securing the middle part by means of the
channels 412 in the holding parts 411A, 411B, and dis-
tortion can be further reduced.
[0118] The part of the display module 2 below the part
that is held by the second holding part 411B is folded
back at the part in the gap S in the spacer 4 and is stored
in the storage space X in the bottom of the spacer body
41. By thus rendering this gap S in the spacer 4, any
portion of the display panel 5 that is slightly longer than
the outside surface of the spacer body 41 due to manu-
facturing variations can be disposed in this gap S formed
in the spacer 4 and the storage space X in the bottom of
the spacer body 41, and the display panel 5 can therefore
be disposed more tightly to the spacer body 41.
[0119] FIG. 7 is a side section view of the timepiece 1
as seen from the flange 312 side, and FIG. 8 is a section
view through line D-D in FIG. 7.
[0120] As shown in FIG. 8, the drive circuit unit 7 is
affixed to the inside circumference surface of the spacer
body 41 by double-sided tape T2. As also shown in FIG.
8, a dielectric seal Z for protecting the drive circuit unit
7, for example, is attached to the cylindrical part 311 of
the frame 3.
[0121] FIG. 9 is a section view through line A-A in FIG.
7.
[0122] As shown in FIG. 2, the spacer body 41 includes
a flange-side member 41A and a back-cover-side mem-
ber 41B. A plurality of connection pins 416 are formed
on the inside of the flange-side member 41A projecting
towards the back-cover-side member 41B as shown in
FIG. 9. A hole 417 is formed at a position corresponding
to each of the connection pins 416 on the inside of the
back-cover-side member 41B. The spacer body 41 is as-
sembled by fitting these connection pins 416 into the
matching holes 417 to connect the flange-side member
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41A and the back-cover-side member 41B.
[0123] FIG. 10 is a section view through line B-B in
FIG. 7.
[0124] Channels 418 for holding the protrusions 313
are disposed to the inside circumference surface of the
back-cover-side member 41B at positions corresponding
to the protrusions 313 formed on the body 31 of the frame
3. The channels 418 are formed in line with the axis of
the spacer 4.
[0125] After the spacer 4 is spread and fitted onto the
cylindrical part 311 of the frame 3, the spacer 4 is posi-
tioned by fitting the protrusions 313 into the channels 418
as shown in FIG. 10. The channels 418 also function to
make spreading the spacer 4 open easier, and these
channels 418 therefore make fitting the spacer 4 to the
cylindrical part 311 easier.
[0126] 6. Arrangement of the button input unit
[0127] FIG. 11 is a section view through line C-C in
FIG. 7.
[0128] As shown in FIG. 7, three button input units 9
for controlling the timepiece 1 are disposed to the time-
piece 1 according to this embodiment of the invention.
As shown in FIG. 11, each button input unit 9 includes
an operating button 91, an arm part 92, a tactile switch
93, a support wall 419, and a switch circuit 94.
[0129] The operating button 91 is disposed protruding
to the outside from the side of the flange 312 and is sup-
ported so that it can be pushed into and out of the frame
3 . The end part of the operating button 91 on the inside
part of the frame 3 contacts the arm part 92. The arm
part 92 is disposed slidably inside the frame 3 at a position
matching the in-out sliding action of the operating button
91.
[0130] The arm part 92 has a coil spring 95, and this
coil spring 95 urges the operating button 91 in the direc-
tion causing the operating button 91 to protrude from the
frame 3. The operating button 91 is thus normally held
in the protruding position.
[0131] The tactile switch 93, which is soldered to the
switch circuit 94, is disposed at the opposite end of the
arm part 92 as the operating button 91. The end part of
the tactile switch 93 on the opposite side as the side
facing the arm part 92 is supported by the support wall
419 rising from the spacer 4.
[0132] The switch circuit 94 is affixed by double-sided
tape T3 to the inside circumference surface of the spacer
4.
[0133] The distal end of the arm part 92 does not touch
the tactile switch 93 when the operating button 91 is in
the protruding position. When the operating button 91 is
depressed, the distal end of the arm part 92 moves to-
ward the tactile switch 93 and presses the tactile switch
93. By rendering the support wall 419 to the spacer 4 in
this embodiment of the invention, the tactile switch 93
can be supported by the support wall 419 so that the load
on the soldered part of the tactile switch 93 can be re-
duced. The tactile switch 93 will therefore not separate
from the switch circuit 94 and fall even if the tactile switch

93 is repeatedly pressed by the arm part 92.
[0134] As described above, the switch circuit 94 is con-
nected to the drive circuit unit 7 by a wiring member C2.
When the tactile switch 93 is pressed, an input signal
from the switch circuit 94 is sent to the drive circuit unit
7 and the display panel 5 is controlled.
[0135] 7. Arrangement of the battery storage unit
[0136] The battery storage unit 8 holds a primary bat-
tery 10 so that the primary battery 10 can be replaced.
As described above the battery storage unit 8 includes
the battery holder 81 and the primary battery 10 (a button
battery) that is held in the battery holder 81.
[0137] FIG. 12 is a side section view of the battery stor-
age unit 8 of the timepiece 1. As shown in FIG. 12 the
primary battery 10, which is a battery for supplying power
to the other parts of the timepiece 1, is located between
the cylindrical part 311 of the body 31 and the glass crys-
tal 6. The primary battery 10 is disposed in an area B
between the ends of the display module 2. More specif-
ically, the primary battery 10 is located between both end
parts of the electrophoretic display panel 5 in the circum-
ferential direction of the cylindrical part 311 of the body
31.
[0138] The battery storage unit 8 includes a positive-
side presser member 82 and a negative-side presser
member 83. The positive-side presser member 82 is met-
al and substantially C-shaped in section, covers the out-
side circumference side of the battery holder 81, and
presses against the positive terminal of the primary bat-
tery 10. The negative-side presser member 83 is metal,
is disposed between the primary battery 10 and the cy-
lindrical part 311, and presses against the negative ter-
minal of the primary battery 10.
[0139] The battery storage unit 8 thus comprised is
housed in the holder retaining part 42 so that the battery
storage unit 8 can slide parallel to the width of the spacer
4. The positive and negative presser members 82 and
83 are connected by conductors to the drive circuit unit
7 of the display module 2 to supply power to other parts.
[0140] FIG. 13 shows the electrical arrangement of the
timepiece 1. The controller 71 that is mounted on the
drive circuit unit 7 is electrically connected to the display
panel 5, the primary battery 10, to the button input units
9 having the operating buttons, and to the oscillation unit
11. The oscillation unit 11 generates the oscillation puls-
es that are counted by the timekeeping unit not shown
to keep the time.
[0141] 8. Decorative plate arrangement
[0142] A decorative plate 50 (see FIG. 9 and FIG. 10)
is disposed on the outside side of the battery storage unit
8 as shown in FIG. 7 as a cover member for covering the
battery storage unit 8 and the gap S in the spacer 4.
Decoration is imparted to the surface of the decorative
plate 50. More specifically, the decorative plate 50 has
a pattern not shown that is rendered by a complex and
advanced processing method to impart a feeling of high
quality. The decorative plate 50 also covers the battery
storage unit 8 and the gap S in the spacer 4 in this em-
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bodiment of the invention to afford a nice appearance.
[0143] FIG. 14 is an oblique view of the decorative plate
50. FIG. 15 is a partial plan view showing the position
where the decorative plate 50 is disposed. The decora-
tive plate 50 is formed with a curve conforming to the
outside shape of the body 31 of the frame 3. Both ends
of the decorative plate 50 in the circumferential direction
of the frame 3 are curved when seen in plan view as
shown in FIG. 15.
[0144] Decorative plate position indication units 511
("position indication units" below) are formed as cover
member position indication parts at both circumferential
ends of the display panel 5 for positioning the decorative
plate 50. The position indication units 511 are provided
to illuminate and show where the decorative plate 50 is
positioned. The position indication units 511 are formed
in a line in one place at each end of the display panel 5.
The distance between the position indication units 511
along the outside surface of the frame 3 is the same as
the length of the decorative plate 50 along the outside
surface of the frame 3. The ends of the decorative plate
50 can thus be positioned according to the position indi-
cation units 511 disposed to the display panel 5.
[0145] 9. Timepiece assembly
[0146] Assembling the timepiece 1 is described next.
[0147] The display module 2 is first attached to the
spacer 4. More specifically, the distal end of the display
panel 5 is passed through the channels 412 of the second
holding part 411B of the spacer 4, then inserted to the
channels 412 of the first holding part 411A until the distal
end of the display panel 5 contacts the panel abutment
413 to position the display panel 5 to the spacer 4. The
middle part of the display panel 5 is then pressed to the
double-sided tape T1 that was previously fixed to the
middle part of the spacer body 41 to bond the middle of
the display panel 5 to the spacer body 41.
[0148] The wiring member C1 and the excess length
part of the display panel 5, if the length of the display
panel 5 is somewhat longer than the length along the
outside circumference of the spacer body 41 due to man-
ufacturing variations, are then passed through the gap S
in the spacer 4, then folded over at this gap S, and the
drive circuit unit 7 is affixed to the inside circumference
surface of the spacer 4 by the double-sided tape T2. The
switch circuit 94 is then affixed to the inside circumfer-
ence surface of the spacer 4 by the double-sided tape
T3. This attaches the display module 2 to the spacer 4.
[0149] The battery storage unit 8 holding the primary
battery 10 is then installed to the holder retaining part 42
of the spacer 4.
[0150] After assembling the display module 2 and the
battery storage unit 8 to the spacer 4, the spacer 4 is
spread open and fitted onto the cylindrical part 311 of the
frame 3, the protrusions 313 of the cylindrical part 311
are fitted into the channels 418 disposed to the inside
circumference of the spacer 4, and the spacer 4 is thus
positioned to the frame 3.
[0151] The decorative plate 50 for hiding the battery

storage unit 8 and the gap S in the spacer 4 is then po-
sitioned to the outside of the battery storage unit 8, and
the glass crystal 6 is fit outside the display module 2 and
the decorative plate 50. The back cover 32 is then fas-
tened with screws to the body 31 and assembly is com-
pleted.
[0152] 10. Positioning the decorative plate
[0153] Positioning the decorative plate 50 during as-
sembly is described next.
[0154] The position indication units 511 of the display
panel 5 shown in FIG. 15 are first turned on to illuminate.
The display panel 5 is then positioned so that the ends
of the decorative plate 50 are aligned with the position
indication units 511. The position indication units 511 are
then turned off. The position indication units 511 can be
turned on only for positioning the decorative plate 50 and
can be kept off during normal use.
[0155] This enables easily and accurately positioning
the decorative plate 50.
[0156] 11. Replacing the primary battery
[0157] Replacing the primary battery 10 is described
next.
[0158] The first step is to unscrew the screws 33 shown
in FIG. 1 and remove the back cover 32 from the body
31. The battery holder 81 shown in FIG. 6 and FIG. 12
is then slid along axis A to remove the battery holder 81
from the spacer 4. The primary battery 10 held in the
battery holder 81 is then replaced. The battery holder 81
is then installed to the spacer 4 and the back cover 32 is
fastened with screws to the body 31 by reversing the
procedure described above.
[0159] The primary battery 10 is thus replaced.
[0160] 12. Effect of this embodiment of the invention
[0161] The effect of this embodiment of the invention
is described next.

(1) The display panel 5 can be disposed in a stable,
annular condition because the display panel 5 is first
disposed to the outside of a basically cylindrical
spacer body 41 with substantially the entire bottom
surface of the display panel 5 in contact with the
spacer body 41. Furthermore, because substantially
the entire bottom surface of the display panel 5 is
touching the spacer body 41, the display panel 5 can
be securely positioned by affixing only portions of
both side edges and the middle portion, and the fixed
area of the display panel 5 can thus be reduced.
Distortion of the display panel 5 can thereby be re-
duced and image quality degradation can be pre-
vented.
More specifically, the parts between the fixed side
edge portions and middle portion are free because
only the side edge portions and the middle portion
of the display panel 5 are fixed in position. If a com-
pressive force is then applied between the side edge
portions and the middle portion, distortion of the dis-
play panel 5 caused by the area between the side
edge portions and the middle portion flexing can be
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prevented. If only the side edge portions of the dis-
play panel 5 are secured, the middle portion of the
display panel 5 in particular easily separates from
the spacer body 41 due to the restoring force of the
display panel 5. By securing the middle part of the
display panel 5 in addition to the side edge portions,
however, this embodiment of the invention can at-
tach the display panel 5 tightly to the spacer body
41, and can thereby render the display panel 5 in a
more stable condition.
(2) When the display panel 5 is secured by passing
the edge portions in the middle part of the display
panel 5 through channels in a holding part, the hold-
ing part applies pressure to the middle part of the
display panel 5. By attaching the middle part of the
display panel 5 with double-sided tape T1 instead of
such a holding part, however, the invention reduces
the force pressing on the display panel 5 and can
thereby more effectively suppress distortion. The
display panel 5 can also be easily installed because
there is no need to pass the edge portions of the
display panel 5 through channels.
(3) Movement of the display panel 5 can be effec-
tively reduced and the display panel 5 can be dis-
posed more securely as a result of rendering guide
parts 414 for guiding the display panel 5 opposite
the holding parts 411A, 411B on the outside surface
of the spacer body 41.
(4) Manufacturing variations can result in the length
of the display panel 5 being slightly greater than the
length around the outside of the spacer body 41. By
forming a gap S large enough to enable inserting the
display panel 5 in the spacer 4, however, part of the
display panel 5 can be disposed in this gap S portion
and below the spacer body 41, and the display panel
5 can therefore be rendered more tightly to the spac-
er body 41.
(5) Because a panel abutment 413 rises across the
width of the spacer body 41 at one circumferential
end part of the spacer body 41, the display panel 5
can be easily positioned by sliding the distal end of
the display panel 5 so that it contacts the panel abut-
ment 413.
(6) If the spacer 4 fits too tightly to the cylindrical part
311 due to variations in manufacture, the spacer 4
can still be easily fitted to the cylindrical part 311
because the spacer 4 is elastically deformable and
is formed with a break at one part in the circumfer-
ence so that the gap at this break can be expanded.
Cracking the spacer 4 by forcibly fitting the spacer 4
to the cylindrical part 311 can therefore be prevent-
ed. Distortion of the spacer 4, and therefore the dis-
play panel 5, resulting from fitting the spacer 4 to the
cylindrical part 311 with excessive force can also be
prevented.
Furthermore, because the spacer 4 is elastically de-
formable and is formed with a break at one part cir-
cumferentially, the spacer 4 can also absorb the

force of impact and vibrations caused by dropping
the timepiece 1, for example, and the effect of such
impact and vibration on the display panel 5 can be
reduced.
(7) Furthermore, because channels 418 for accept-
ing the protrusions 313 are formed on the inside sur-
face of the spacer body 41 at positions correspond-
ing to the protrusions 313 of the cylindrical part 311,
the spacer 4 and therefore the display panel 5 can
be easily positioned to the frame 3 by fitting the pro-
trusions 313 into the channels 418.
The spacer 4 can also be easily expanded and the
spacer 4 can be more easily fitted onto the cylindrical
part 311 because channels 418 are disposed to the
inside surface of the spacer 4.
(8) By rendering the cylindrical part 311 and the
flange 312 in unison, the protrusions 313 function
both to position the spacer 4 and to secure the back
cover 32, thereby simplifying the arrangement.
(9) By disposing the primary battery 10 between the
two end parts of the electrophoretic display panel 5
that is wrapped around the outside surface of the
body 31, the thickness of the part where the display
panel 5 and the primary battery 10 are disposed can
be reduced and a thinner design can be achieved
compared with an arrangement in which the display
panel 5 and the primary battery 10 overlap each oth-
er.
(10) By covering the end parts of the display panel
5 including the primary battery 10 with the decorative
plate 50, the primary battery 10 and the battery stor-
age unit 8 can be hidden so that they cannot be seen
through the glass crystal 6, and the appearance can
therefore be improved.
(11) Decorativeness can be improved by rendering
decoration including text, symbols, and patterns, for
example, on the surface of the decorative plate 50.
By rendering a pattern using a complicated, ad-
vanced processing technique on the surface of the
decorative plate 50, for example, a luxurious appear-
ance can be imparted.
(12) A uniform appearance can be achieved over the
entire outside surface of the body 31 as a result of
the decorative plate 50 and the display panel 5 curv-
ing around the outside of the body 31 and the dec-
orative plate 50 covering the primary battery 10.
(13) The decorative plate 50 can be easily positioned
during assembly because the decorative plate posi-
tion indication units 511 disposed to the display panel
5 can be illuminated. Furthermore, because the po-
sition indication units 511 can be turned off after the
decorative plate 50 is positioned, a nice appearance
can be achieved without exposing the position indi-
cation units 511.
(14) The display panel 5 and the decorative plate 50
can be reliably secured and protected from scratches
and soiling because the display panel 5 and the dec-
orative plate 50 are covered by the glass crystal 6.
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Furthermore, because the spacer 4, the display pan-
el 5, and the glass crystal 6 are held between the
flange 312 of the body 31 and the back cover 32, the
spacer 4, the display panel 5, and the glass crystal
6 can be reliably fixed to the frame 3 and can be
easily assembled.
(15) The battery can be easily replaced by simply
removing the back cover 32 from the body 31 and
sliding the battery holder 81 out from the spacer 4
to access and replace the primary battery 10. Dust,
lint, and other foreign matter is also prevented from
getting inside the frame 3 because disassembling
the glass crystal 6 or spacer 4 to replace the battery
is not necessary.

[0162] * Embodiment 2
[0163] A second embodiment of the invention is de-
scribed next. FIG. 16 shows the electrical arrangement
of a timepiece 1A according to this embodiment of the
invention. FIG. 17 is a side section view of this timepiece
1A.
[0164] This embodiment differs from the first embodi-
ment in that it uses a secondary battery 10A as the bat-
tery, locates the secondary battery 10A in the position of
the primary battery 10 in the first embodiment, and uses
a photoelectric conversion means (solar battery) 50A as
the cover member. The basic arrangement of this em-
bodiment is otherwise identical to the first embodiment.
[0165] More specifically, the timepiece 1A has a solar
battery 50A that can convert light energy to electrical en-
ergy, and has a secondary battery 10A for storing the
electrical energy produced by the solar battery 50A. As
shown in FIG. 16 the solar battery 50A and the secondary
battery 10A are electrically connected to the controller 71.
[0166] As shown in FIG. 17, the spacer 4B includes
the spacer body 41 and a secondary battery holding
member 43A, and the secondary battery 10A is held in
this secondary battery holding member 43A. The sec-
ondary battery 10A is located between the ends of the
display panel 5 in the same way as the primary battery
10 in the first embodiment.
[0167] The solar battery 50A is a two layer structure
including the main solar cell 51A and a support member
52A, and is disposed along the outside of the body 31.
The main solar cell 51A is a flexible thin film. Similarly to
the display panel 5, the support member 52A is shaped
to conform to the outside surface of the cylindrical part
311 of the body 31. The main solar cell 51A is affixed to
the outside surface of the support member 52A. Similarly
to the decorative plate 50 in the first embodiment, the
solar battery 50A is disposed between the glass crystal
6 and the cylindrical part 311 of the body 31, and covers
the secondary battery 10A and both ends of the display
panel 5.
[0168] The solar battery 50A converts light energy to
electrical energy in this configuration. The resulting elec-
trical energy is stored in the secondary battery 10A and
supplied as needed from the secondary battery 10A to

other parts.
[0169] 13. Effect of this embodiment of the invention
[0170] This embodiment of the invention affords the
following effects in addition to the effects (1) to (14) of
the first embodiment described above.
[0171] By providing a solar battery 50A and a second-
ary battery 10A, electrical energy can be constantly sup-
plied even if the electrical energy stored in the secondary
battery 10A is supplied to other parts because the elec-
trical energy newly produced by the solar battery 50A
can be stored in the secondary battery 10A. Compared
with an arrangement that uses a primary battery, this
embodiment eliminates the need to regularly replace the
battery and thereby reduces the burden on the user.
There are also no depleted waste batteries to throw away,
and the timepiece 1A is therefore environmentally friend-
ly.
[0172] Furthermore, because the main solar cell 51A
is a flexible thin film and the main solar cell 51A can be
disposed to the outside surface of the support member
52A, the thickness of the solar battery 50A can kept thin.
The thickness of the timepiece 1A where the solar battery
50A is located can therefore also be thin, and an excellent
appearance can be achieved.
[0173] 14. Variations of the invention
[0174] The invention is not limited to the foregoing em-
bodiments and variations and improvements that can
achieve the same purpose as the invention are included
within the scope of this invention.
[0175] For example, holding parts 411A, 411B are dis-
posed to the spacer in the foregoing embodiments, but
a spacer 4A having plurality of holding parts 411C, 411D
can be used as a variation of this spacer. FIG. 18 is an
oblique view of a spacer 4A according to such a variation
of the invention. As shown in FIG. 18 the spacer 4A is
for holding the display module 2 in a curved tubular
shape, and includes a flange-side member 41A, a back-
cover-side member 41B, and a holder retaining part 43
for storing the battery holder 81. The flange-side member
41A and the back-cover-side member 41B are non-con-
tinuous rings having a break in one part of the ring. A
plurality of holding parts 411C, 411D for retaining the
display module 2 are formed along an edge of the side
members 41A and 41B.
[0176] As shown in FIG. 18, the holder retaining part
43 is substantially C-shaped and supports a similarly C-
shaped flat battery holder 81 so that the battery holder
81 can slide parallel to axis A. The sides of the flange-
side member 41A and the back-cover-side member 41B
perpendicular to axis A are bonded together so that the
non-continuous parts align, and the holder retaining part
43 is installed to this break in the side members.
[0177] The battery holder 81 described below for hold-
ing a primary battery 10 is supported in the holder retain-
ing part 43 so that the battery holder 81 can slide along
axis A. When the battery holder 81 is disposed in the
space enclosed by the spacer 4A and the frame 3 and
glass crystal 6, the primary battery 10 can be replaced
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by removing the back cover 32 and sliding the battery
holder 81 towards the back cover 32.
[0178] Decorative plate position indication units 511
are disposed to the display panel 5 in the embodiment
described above, but another aspect of the invention
renders tabs 44 and 45 projecting to the inside of holding
parts 411E and 411F as the arrangement for positioning
the decorative plate 50. FIG. 19 is a plan view showing
the position where the decorative plate 50 is disposed in
a timepiece according to this aspect of the invention.
[0179] As shown in FIG. 19 the decorative plate 50 can
be positioned in the circumferential direction by causing
the circumferential end parts of the decorative plate 50
to contact the tabs 44 and 45. This enables positioning
the decorative plate 50 easily in a short time during the
assembly process, and makes assembly more efficient.
[0180] The spacer 4 is formed in the above embodi-
ments with a break in the circumference so that the spac-
er 4 can be elastically deformed, but the spacer does not
require such a break.
[0181] If a break is not provided in the spacer, a slit
can be rendered in the spacer so that the excess part of
the display panel 5 can be passed through the slit and
disposed in the space between the spacer and the cylin-
drical part 311.
[0182] In addition, when a break is not provided in the
spacer, grooves that can receive the protrusions 313 and
run from edge to edge on the inside circumference sur-
face of the spacer are formed at positions corresponding
to each of the protrusions 313 on the cylindrical part 311.
After aligning the grooves with the protrusions 313, the
spacer is then slid towards the flange 312 to fit the spacer
onto the cylindrical part 311.
[0183] The protrusions 313 are formed on the edge
part of the cylindrical part 311 and function both for po-
sitioning and for fastening the back cover 32, but the pro-
trusions can be used only for positioning. If the protru-
sions are used only for positioning, they can be disposed
at suitable positions on the outside of the cylinder part.
The protrusions can also be omitted.
[0184] The frame 3 includes two parts, a substantially
L-shaped body 31 and back cover 32, in the foregoing
embodiments, but the cylinder part rendering the body
and the flange part can be manufactured separately such
that the frame is composed of three parts, the cylinder
part, the flange part, and the back cover.
[0185] The battery storage unit 8 is disposed to an
edge part of the spacer body 41 in the above embodi-
ments, but the battery storage unit can be located be-
tween the spacer and the cylinder part.
[0186] The cylinder part (cylindrical part 311) is circular
in the above embodiments, but can be a polygonal tube
instead.
[0187] The display panel 5 is secured at both ends by
holding parts 411A, 411B having a pair of channels 412
and is secured in the middle by double-sided tape T1,
but the middle part can alternatively be secured by a hold-
ing part having a pair of channels. The display panel 5

is also not limited to being secured at both ends and the
middle, and can be secured at multiple other locations.
[0188] The display panel 5 can also be adhesively at-
tached to the spacer 4 with adhesive.
[0189] A glass crystal 6 is used as the transparent
member in the foregoing embodiments of the invention,
but any member, such as a transparent plastic cover,
that enables seeing the display panel can be used. A
colored member can be used if it is also transparent.
[0190] The first embodiment of the invention is de-
scribed using by way of example a timepiece 1 having a
decorative plate 50 and a frame 3 of a prescribed diam-
eter, but can also be rendered as timepieces of different
sizes having, for example, a frame of a different diameter,
a decorative plate having a circumferential length adjust-
ed for the diameter of the frame, and the same display
panel 5 as in the first embodiment. To assemble this time-
piece the display panel 5 is disposed to the outside of
the frame in the same way as in the first embodiment,
and the decorative plate is then positioned to cover both
end parts of the display panel 5. This arrangement ena-
bles using a common display panel 5 with frames 3 of
different diameters by simply changing the length of the
decorative plate 50 in the circumferential direction. Com-
mon parts can thus be used for different products, and
the cost can therefore be reduced.
[0191] The spacer 4 includes a flange-side member
41A and a back-cover-side member 41B in the foregoing
embodiments of the invention, but these can be formed
as a single part.
[0192] The display device can further alternatively be
rendered with the battery overlapping the display panel
and the solar cell used as the cover member covering
the ends of the display panel.
[0193] The decorative plate 50 used as a cover mem-
ber in the first embodiment of the invention extends above
both end parts of the electrophoretic display panel 5 and
is formed to cover both end parts, but in the present in-
vention must only be shaped to cover at least the primary
battery 10. However, by forming the display panel 5 to
cover both end parts of the display panel 5, the wiring
member C1 at the end of the display panel 5 can also be
reliably covered and the design can be improved.
[0194] The foregoing embodiments of the invention
are described using an electrophoretic display panel by
way of example as the display panel, but the display panel
of the invention can, for example, be an organic EL panel
instead. More specifically, any band-shaped display pan-
el that is also flexible can be used.
[0195] The second embodiment of the invention is de-
scribed using a secondary battery 10A by way of example
as the battery and the secondary battery 10A can be
charged by providing a common charging terminal in the
frame or by supplying power wirelessly using an electro-
magnetic induction method, for example.
[0196] The secondary battery 10A used in the second
embodiment can also be supported and stored so that
the battery can slide when the back cover is removed in
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the same way as the primary battery 10 in the first em-
bodiment. This arrangement makes replacing the sec-
ondary battery 10A simple and helps prevent foreign mat-
ter from entering the frame 3 when the battery is replaced.
[0197] The invention is described above using a time-
piece by way of example, but the invention can rendered
in a cell phone, a digital camera, or a personal digital
assistant (PDA) device, for example. More specifically,
the display device of the invention is not limited to dis-
playing time, and can function to display various types
of information. The display device is also not limited to
being worn as a bracelet, and can be placed or worn as
desired, including suspended on a chain from a wall, for
example.
[0198] The best mode and method of achieving the
invention are described above, but the invention is not
limited to the foregoing embodiments. More specifically,
the invention is shown and described with reference to
particular embodiments of the invention, but the form,
quantity, and other details of the foregoing embodiments
can be varied in many ways by a person skilled in the
related art without departing from the technical concept
and scope of the present invention.
[0199] Therefore, because the foregoing description
of specific shapes, quantities, and other details is given
by way of example for easily understanding the invention
and does not limit the invention, any description using
these parts from which these shape, quantity, and other
limitations are removed in part or in full are included in
the scope of the invention.

Claims

1. A display device comprising:

a frame (3) having a substantially cylindrically
shaped cylindrical part (311);
a display panel (5) that is band shaped and flex-
ible; and
a spacer (4) that is substantially cylindrically
shaped and is fitted to the cylindrical part (311);
wherein the display panel (5) is disposed to the
outside surface of the spacer (4), characterised
by:

the display device further comprising:

a holding part (411A, 411B) that is dis-
posed to the outside surface of the
spacer (4) and has a pair of channels
(412) for slidably holding each length-
wise end part of the display panel (5);
wherein the display panel (5) is held
with substantially the middle part be-
tween the lengthwise ends adhesively
attached to the spacer (4) and both
lengthwise ends held in the holding part

(411A, 411B).

2. The display device described in claim 1, wherein:

the spacer is not contiguous in one part in the
circumferential direction and is elastically de-
formable.

3. The display device described in claim 1 or claim 2,
further comprising:

a panel abutment part that is abutted by one
lengthwise end of the display panel (5) disposed
to the outside surface of the spacer (4), and a
gap (5) that connects the inside with the outside
of the spacer (4) and enables inserting the other
lengthwise end of the display panel (5).

4. The display device described in any one of preceding
claims 1-3, further comprising:

a protruding part (313) that is disposed project-
ing to the outside on the outside surface of the
cylindrical part (311) of the frame (3); and
a groove that can hold the protruding part and
is disposed to the inside circumference surface
of the spacer (4) at a position corresponding to
the protruding part.

5. The display device described in any one of preceding
claims 1-4, wherein:

the frame (3) comprises a body (31) and a cover
part (32);
the body (31) includes the cylindrical part (311)
and a flange part (312) that projects to the out-
side from one axial end side of the cylindrical
part (311);
a plurality of the protruding parts (313) are dis-
posed to the other axial end side of the cylindrical
part (311) and a screw hold (314) is formed in
each of the protruding parts (313); and
the cover part (32) is flat, has holes (321) formed
at positions corresponding to each of the screw
holes (314), and is secured by screws (33) on
the other end side of the cylindrical part (311)
where the protruding parts (313) are formed so
that the cover part (32) opposes the flange part
(312).

6. The display device described in any one of preceding
claims 1-5, further comprising:

a battery (10) that is the drive power source for
the display panel (5);
wherein the display panel (5) is disposed around
substantially the entire circumference on the
outside surface of the spacer (4);
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both end parts of the display panel (5) in the
circumferential direction are disposed separat-
ed by a prescribed distance; and
the battery (10) is disposed between the end
parts of the display panel (5).

7. The display device described claim 6, further com-
prising:

a cover member (50) that covers at least the
battery (10).

8. The display device described in claim 6 or claim 7,
further comprising:

a cover member position indication part (511)
for positioning the cover member (50) disposed
to the display panel (5);
wherein the cover member position indication
part (511) can be displayed when positioning
the cover member (50).

9. The display device described in claim 7 or claim 8,
further comprising:

a protruding part (313) that is disposed to the
spacer (4) and enables positioning the cover,
member (50) by contacting the cover member
(50).

10. The display device described in any one of preceding
claims 7-9, wherein:

the cover member (32) has a photoelectric con-
version means for converting light energy to
electrical energy; and
the battery (10) is a secondary cell that stores
the electrical energy output by the photoelectric
conversion means.

11. The display device described in any one of preceding
claims 6-10, wherein:

the frame (3) comprises a body (31) and a cover
part (32);
the body (31) includes the cylindrical part (311)
and a flange part (312) that projects to the out-
side from one axial end side of the cylindrical
part (311);
the cover part (32) is flat, has an opening that is
the same size and the same shape as the shape
of the end part of the cylindrical part (311), has
an outside circumference shape that is the same
size and the same shape as the outside circum-
ference shape of the flange part (312), and can
be removably attached to the other end of the
cylindrical part (311) opposite the flange part
(312);

a cylindrical transparent member (6) is disposed
to the outside surface of the display panel (5);
the transparent member (6) is held between the
flange part (312) and the cover part (32); and
the battery (10) is located between the cylindri-
cal part (311) and the transparent member (6)
and is disposed so that the battery (10) can be
moved toward the cover part (32) and replaced
by removing the cover part (32).

12. The display device described in any one of preceding
claims 6-11, further comprising:

a cover member (50) that covers at least the
battery (10);
wherein the frame (3) comprises a body (31) and
a cover part (32);
the body (31) includes the cylindrical part (311)
and a flange part (312) that projects to the out-
side from one axial end side of the cylindrical
part (311);
the cover part (32) is flat, has an opening that is
the same size and the same shape as the shape
of the end part of the cylindrical part (311), has
an outside circumference shape that is the same
size and the same shape as the outside circum-
ference shape of the flange part (312), and can
be removably attached to the other end of the
cylindrical part (311) opposite the flange part
(312);
a cylindrical transparent member (6) is disposed
to the outside surface of the display panel (5);
the spacer (4) and the transparent member (6)
are held between the flange part (312) and the
cover part (32); and
the cover member (50) is covered by the trans-
parent member (6).

Patentansprüche

1. Anzeigeeinrichtung, umfassend:

einen Rahmen (3), der einen im Wesentlichen
zylindrisch geformten Zylinderabschnitt (311)
aufweist;
ein Anzeigefeld (5), das bandförmig und flexibel
ist; und
einen Abstandhalter (4), der im Wesentlichen
zylindrisch geformt ist und in den Zylinderab-
schnitt (311) eingepasst ist;
wobei das Anzeigefeld (5) außerhalb der Ober-
fläche des Abstandshalters (4) angeordnet ist,
gekennzeichnet durch:

die Anzeigeeinrichtung ferner umfassend:

einen Halteabschnitt (411A, 411B), der
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an der äußeren Oberfläche des Ab-
standhalters (4) angeordnet ist und ein
Paar an Kanälen (412) zum gleitbaren
Halten von jedem Endabschnitt in
Längsrichtung des Anzeigefeldes (5)
aufweist;
wobei das Anzeigefeld (5) mit im We-
sentlichen dem Mittelabschnitt zwi-
schen den Längsenden haftend an
dem Abstandhalter (4) befestigt und
beiden Längsenden in dem Halteab-
schnitt (411A, 411B) gehalten, gehal-
ten wird.

2. Anzeigeeinrichtung nach Anspruch 1, bei der:

der Abstandshalter nicht in einem Stück in der
Umfangsrichtung zusammenhängend ist und
elastisch deformierbar ist.

3. Anzeigeeinrichtung nach Anspruch 1 oder 2, ferner
umfassend:

einen Feldanlegeabschnitt, der an einem Läng-
sende des Anzeigefeldes (5) anliegt, das an der
äußeren Oberfläche des Abstandhalters (4) an-
geordnet ist, und einen Spalt (5), der das Innere
mit dem Äußeren des Abstandhalters (4) ver-
bindet und das Einführen des anderen Längs-
endes des Anzeigefeldes (5) ermöglicht.

4. Anzeigeeinrichtung nach einem der Ansrpüche 1 bis
3, ferner umfassend:

einen hervorstehenden Abschnitt (313), der an-
geordnet ist, so dass er sich nach außerhalb an
der äußeren Oberfläche des Zylinderabschnitts
(311) des Rahmens (3) erstreckt; und
eine Nut, die den hervorstehenden Abschnitt
halten kann und an der inneren Umfangsober-
fläche des Abstandhalters (4) an einer Position,
die dem hervorstehenden Abschnitt entspricht,
angeordnet ist.

5. Anzeigeeinrichtung nach einem der Ansprüche 1 bis
4, bei der:

der Rahmen (3) einen Körper (31) und einen
Abdeckungsabschnitt (32) umfasst;
der Körper (31) den Zylinderabschnitt (311) und
einen Flanschabschnitt (312) umfasst, der sich
nach außerhalb von einer axialen Endseite des
Zylinderabschnitts (311) erstreckt;
wobei eine Vielzahl an hervorstehenden Ab-
schnitten (313) an der anderen axialen Endseite
des Zylinderabschnitts (311) angeordnet ist und
eine Schraubenhalterung (314) an jedem der
hervorstehenden Abschnitte (313) ausgebildet

ist; und
wobei der Abdeckungsabschnitt (32) flach ist,
Löcher (321), die an Positionen ausgebildet
sind, die jedem der Schraubenlöcher (314) ent-
sprechen, aufweist, und durch Schrauben (33)
an der anderen Endseite des Zylinderabschnitts
(311) befestigt ist, wobei die hervorstehenden
Abschnitte (313) geformt sind, so dass der Ab-
deckungsabschnitt dem Flanschabschnitt (312)
gegenüberliegt.

6. Anzeigeeinrichtung nach einem der vorhergehen-
den Ansprüche 1 bis 5, ferner umfassend:

eine Batterie (10), die die Antriebsleistungsquel-
le für das Anzeigefeld (5) ist;
wobei das Anzeigefeld (5) angeordnet ist, um
im Wesentlichen um den gesamten Umfang der
äußeren Oberfläche des Abstandhalters (4) an-
geordnet zu sein;
wobei beide Endabschnitte des Anzeigefelds (5)
in der Umfangsrichtung getrennt um einen vor-
gegebenen Abstand angeordnet sind; und
wobei die Batterie (10) zwischen den Endab-
schnitten des Anzeigefelds (5) angeordnet ist.

7. Anzeigeeinrichtung nach Anspruch 6, ferner umfas-
send:

ein Abdeckungselement (50), das zumindest die
Batterie (10) abdeckt.

8. Anzeigeeinrichtung nach Anspruch 6 oder 7, ferner
umfassend:

einen Abdeckungselementpositionieranzeige-
abschnitt (511) zum Anordnen des Abdek-
kungselements (50), das an dem Anzeigefeld
(5) angeordnet ist;
wobei der Abdeckungselementpositionieran-
zeigeabschnitt (511) beim Positionieren des Ab-
deckungselements (50) angezeigt werden
kann.

9. Anzeigeeinrichtung nach Anspruch 7 oder 8, ferner
umfassend:

einen hervorstehenden Abschnitt (313), der an
dem Abstandhalter (4) angeordnet ist und das
Positionieren des Abdeckungselements (50)
durch Kontaktieren des Abdeckungselements
(50) ermöglicht.

10. Anzeigeeinrichtung nach einem der Ansprüche 7 bis
9, bei der:

das Abdeckungselement (32) eine fotoelektri-
sche Umwandlungseinrichtung zum Umwan-
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deln von Lichtenergie in elektrische Energie auf-
weist; und
wobei die Batterie (10) eine sekundäre Zelle ist,
die die elektrische Energieausgangsleistung
von der fotoelektrischen Umwandlungseinrich-
tung speichert.

11. Anzeigeeinrichtung nach einem der vorhergehen-
den Ansprüche 6 bis 10, bei der:

der Rahmen (3) einen Körper (31) und einen
Abdeckungsabschnitt (32) umfasst,
wobei der Körper (31) den Zylinderabschnitt
(311) und einen Flanschabschnitt (312), der sich
nach außerhalb von einer axialen Endseite des
Zylinderabschnitts (311) erstreckt, umfasst;
wobei der Abdeckungsabschnitt (32) flach ist,
eine Öffnung aufweist, die die gleiche Größe
und die gleiche Form aufweist, wie die Form des
Endabschnitts des Zylinderabschnitts (311), ei-
ne äußere Umfangsform aufweist, die die glei-
che Größe und die gleiche Form wie die äußere
Umfangsform des Flanschabschnitts (312) auf-
weist, und entfernbar an dem äußeren Ende des
Zylinderabschnitts (311) gegenüber des
Flanschabschnitts (312) angeordnet werden
kann;
wobei ein zylindrisches, transparentes Element
(6) an der äußeren Oberfläche des Anzeigefelds
(5) angeordnet ist;
wobei das transparente Element (6) zwischen
dem Flanschabschnitt (312) und dem Abdek-
kungsabschnitt (32) gehalten wird; und
wobei die Batterie (10) zwischen dem Zylinder-
abschnitt (311) und dem transparenten Element
(6) angeordnet ist, und angeordnet ist, so dass
die Batterie (10) in Richtung des Abdeckungs-
abschnitts (32) bewegt werden kann und durch
Entfernen des Abdekkungsabschnitts (32) aus-
gewechselt werden kann.

12. Anzeigeeinrichtung nach einem der vorhergehen-
den Ansprüche 6 bis 11, ferner umfassend:

ein Abdeckungselement (50), das zumindest die
Batterie (10) abdeckt;
wobei der Rahmen (3) einen Körper (31) und
einen Abdeckungsabschnitt (32) umfasst;
wobei der Körper (31) den Zylinderabschnitt
(311) und einen Flanschabschnitt (312), der sich
nach außerhalb von einer axialen Endseite des
Zylinderabschnitts (311) erstreckt, umfasst;
wobei der Abdeckungsabschnitt (32) flach ist,
eine Öffnung aufweist, die die gleiche Größe
und die gleiche Form wie die Form des Endab-
schnitts des Zylinderabschnitts (311) aufweist,
eine äußere Umfangsform aufweist, die die glei-
che Größe und die gleiche Form wie die äußere

Umfangsform des Flanschabschnitts (312) auf-
weist und entfernbar an dem anderen Ende des
Zylinderabschnitts (311) gegenüber des
Flanschabschnitts (312) befestigt werden kann;
wobei ein zylindrisches, transparentes Element
(6) an der äußeren Oberfläche des Anzeigefelds
(5) angeordnet ist;
wobei der Abstandhalter (4) und das transpa-
rente Element (6) zwischen dem Flanschab-
schnitt (312) und dem Abdeckungsabschnitt
(32) gehalten werden; und
wobei das Abdeckungselement (50) von dem
transparenten Element (6) abgedeckt wird.

Revendications

1. Dispositif d’affichage comprenant :

un cadre (3) ayant une partie cylindrique (311)
de forme essentiellement cylindrique ;
un panneau d’affichage (5) souple qui est en
forme de bande ; et
une entretoise (4) qui est de forme essentielle-
ment cylindrique et qui est ajustée à la partie
cylindrique (311) ;
où le panneau d’affichage (5) est disposé au ni-
veau de la surface extérieure de l’entretoise (4),
caractérisé par le fait que :

le dispositif d’affichage comprend en outre :

une partie de maintien (411A, 411B) qui
est disposée au niveau de la surface
extérieure de l’entretoise (4) et qui a
une paire de canaux (412) pour main-
tenir en coulissement chaque partie
d’extrémité dans le sens de la longueur
du panneau d’affichage (5) ;
où le panneau d’affichage (5) est main-
tenu avec essentiellement la partie mé-
diane entre les extrémités dans le sens
de la longueur fixées de manière adhé-
sive à l’entretoise (4) et les deux extré-
mités dans le sens de la longueur main-
tenues dans la partie de maintien
(411A, 411B).

2. Dispositif d’affichage décrit dans la revendication 1,
dans lequel :

l’entretoise n’est pas contigüe dans une partie
dans la direction circonférentielle et est élasti-
quement déformable.

3. Dispositif d’affichage décrit dans la revendication 1
ou 2, comprenant en outre :
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une partie d’aboutement de panneau qui est en
butée par une extrémité dans le sens de la lon-
gueur du panneau d’affichage (5) disposé au
niveau de la surface extérieure de l’entretoise
(4), et un dégagement (5) qui relie l’intérieur à
l’extérieur de l’entretoise (4) et permet l’insertion
de l’autre extrémité dans le sens de la longueur
du panneau d’affichage (5).

4. Dispositif d’affichage décrit dans l’une quelconque
des revendications précédentes 1-3, comprenant en
outre :

une partie saillante (313) qui est disposée en se
projetant à l’extérieur sur la surface extérieure
de la partie cylindrique (311) du cadre (3) ; et
une rainure qui peut maintenir la partie saillante
et qui est disposée au niveau de la surface de
circonférence intérieure de l’entretoise (4) à une
position correspondant à la partie saillante.

5. Dispositif d’affichage décrit dans l’une quelconque
des revendications 1-4 précédentes, dans lequel :

le cadre (3) comprend un corps (31) et une partie
de couverture (32) ;
le corps (31) comporte la partie cylindrique (311)
et une partie de bride (312) qui se projette à
l’extérieur depuis un côté d’extrémité axiale de
la partie cylindrique (311) ;
une pluralité des parties saillantes (313) sont
disposées à l’autre côté d’extrémité axiale de la
partie cylindrique (311) et un trou de vis (314)
est formé dans chacune des parties saillantes
(313) ; et
la partie de couverture (32) est plate, possède
des trous (321) formés à des positions corres-
pondant à chacun des trous de vis (314), et est
fixée par des vis (33) sur l’autre côté d’extrémité
de la partie cylindrique (311) où les parties
saillantes (313) sont formées de sorte que la
partie de couverture (32) s’oppose à la partie de
bride (312).

6. Dispositif d’affichage décrit dans l’une quelconque
des revendications 1-5 précédentes, comprenant en
outre :

une batterie (10) qui est la source de puissance
d’entraînement pour le panneau d’affichage (5) ;
où le panneau d’affichage (5) est disposé es-
sentiellement autour de toute la circonférence
sur la surface extérieure de l’entretoise (4) ;
les deux parties d’extrémité du panneau d’affi-
chage (5) dans la direction circonférentielle sont
disposées de manière séparée à une distance
prescrite ; et
la batterie (10) est disposée entre les parties

d’extrémité du panneau d’affichage (5).

7. Dispositif d’affichage décrit dans la revendication 6,
comprenant en outre :

un élément de couverture (50) qui couvre au
moins la batterie (10).

8. Dispositif d’affichage décrit dans la revendication 6
ou 7, comprenant en outre :

une partie (511) d’indication de position d’élé-
ment de couverture pour positionner l’élément
de couverture (50) disposé au panneau d’affi-
chage (5) ;
où la partie (511) d’indication de position d’élé-
ment de couverture peut être affichée lors du
positionnement de l’élément de couverture (50).

9. Dispositif d’affichage décrit dans la revendication 7
ou 8, comprenant en outre :

une partie saillante (313) qui est disposée au
niveau de l’entretoise (4) et qui permet le posi-
tionnement de l’élément de couverture (50) en
venant en contact avec celui-ci.

10. Dispositif d’affichage décrit dans l’une quelconque
des revendications 7-9 précédentes, dans lequel :

l’élément de couverture (32) a un moyen de con-
version photoélectrique destiné à convertir une
énergie lumineuse en énergie électrique ; et
la batterie (10) est une pile secondaire qui stoc-
ke l’énergie électrique délivrée en sortie par le
moyen de conversion photoélectrique.

11. Dispositif d’affichage décrit dans l’une quelconque
des revendications 6-10 précédentes, dans lequel :

le cadre (3) comprend un corps (31) et une partie
de couverture (32) ;
le corps (31) comporte la partie cylindrique (311)
et une partie de bride (312) qui se projette à
l’extérieur depuis un côté d’extrémité axiale de
la partie cylindrique (311) ;
la partie de couverture (32) est plate, possède
une ouverture qui est de la même taille et de la
même forme que la forme de la partie d’extré-
mité de la partie cylindrique (311), a une forme
circonférentielle extérieure qui est de la même
taille et de la même forme que la forme circon-
férentielle extérieure de la partie de bride (312),
et peut être fixée de manière amovible à l’autre
extrémité de la partie cylindrique (311) opposée
à la partie de bride (312) ;
un élément transparent cylindrique (6) qui est
disposé à la surface extérieure du panneau d’af-
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fichage (5) ;
l’élément transparent (6) est maintenu entre la
partie de bride (312) et la partie de couverture
(32) ; et
la batterie (10) est située entre la partie cylindri-
que (311) et l’élément transparent (6) et est dis-
posée de sorte que la batterie (10) puisse être
déplacée vers la partie de couverture (32) et
remplacée en retirant la partie de couverture
(32).

12. Dispositif d’affichage décrit dans l’une quelconque
des revendications 6-11 précédentes, comprenant
en outre :

un élément de couverture (50) qui couvre au
moins la batterie (10) ;
où le cadre (3) comprend un corps (31) et une
partie de couverture (32) ;
le corps (31) comporte la partie cylindrique (311)
et une partie de bride (312) qui se projette à
l’extérieur d’un côté d’extrémité axiale de la par-
tie cylindrique (311) ;
la partie de couverture (32) est plate, possède
une ouverture qui est de la même taille et de la
même forme que la forme de la partie d’extré-
mité de la partie cylindrique (311), a une forme
circonférentielle extérieure qui est de la même
taille et de la même forme que la forme circon-
férentielle extérieure de la partie de bride (312),
et peut être fixée de manière amovible à l’autre
extrémité de la partie cylindrique (311) opposée
à la partie de bride (312) ;
un élément transparent cylindrique (6) est dis-
posé au niveau de la surface extérieure du pan-
neau d’affichage (5) ;
l’entretoise (4) et l’élément transparent (6) sont
maintenus entre la partie de bride (312) et la
partie de couverture (32) ; et
l’élément de couverture (50) est couvert par
l’élément transparent (6).
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