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This invention relates generally +to liquid crystal

displays wherein a liquid crystal panel device, which comprises
a pair of transparent plates.hfor sealing holding a 1liquid

5 crystal thérebetwee_n, " is retained by a fiking frame. More
specifically, the present invention relates to a liquid crystal
'display of the type which incorporates a back lighter for
illuminating a liquid crystal panel device from behind.

As is well kno&m, back-light type 1ligquid crystal

10 displays are widely wused in portable word processors or
computers. Obviously, this type df liquid crystal display
should be as thin as possible in order to reduce overall size
and weight. Thus, various attempts have been made to reduce
the thickness of the display.

15 Figs. 11 through 15 of +the accompanying drawings show an
example of prior art back-light type liquid crystal display
which. has resulted from such an attempt.

As shown in Figs. 11 through 15, the prior art display
comprises a fixing frame 1 having a front wall la formed with a

20 ~display window 1lb. The fixing frame also has a rectangularly:
annular peripherél wall 1lc formed with engaging pawls 1d. The
frame accommodates a liquid crystal panel device 2 with a set
of elastic buffer strips 3a, 3b, 3c intei‘posed between the
front wall 1la and the panel device 2. The frame further

25 accommodates a back lighter 4 behind the panel device with
another set of elastic buffer strips 5a, 35b, 3c interposed

betws;én -‘.'Ekhe'._'-panel " device and the back lighter. A third set of

R
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disp]ays wherein a liquid crystal panel device, which conprises a
pair of transparent plates for sealing holding a liquid 5 crystal

t herebetween, is retained by a fixing frame. Mre specifically,
the present |nvention relates to a liquid crystal di splay of the type
whi ch i neorpeiat esuF RAckstighkerzd or 7p, 7c| bi-em ftatd b Fed | Beitthadry StRL
panel device from behi nd. As wel |  known, Dback-1ight

type |igecR Xigistétr and a rear 1id 6, and the engaging pawls 1d are
| inwardly bent <to engége the lid (Figs. 14 and 15) for fixedly
retaining the panel device and the back lighter relative to the

5 fixing frame.

fhe panel device 2 comprises front and rear transparent
plates 2a, 2b between which a liquid crystal (not shown) is
sealingly held. The panel device further includes circuit
boards 2¢, 24, 2e bonded respectively via film-like connectors

10 2f, 2g, 2h. The circuit tlaoards' carry elec_:tronic components
(not shown) for driving 'Ehe'display.

The back 1lighter 4 includes a- flat 1light guide
‘consisting of a transparent plate 4a and a light shielding
layer 4c formed on the rear surface of the transparent plate.

15 The back lighter further includes a pair of fluorescent 1amps
4b arranged at two sides of the light guide.

With the prior art arrangement described .above, each
fluorescent lamp 4b has a central axis coinciding with the
thickness center of the light guide, so that the lamp projects

20 beyond the rear surface of the light guide when the diameter D
(see Fig. 15) of the lamp is larger than the thickness of the
light guide. Further, the lamp 4b is located inwardly of the
marginal portion of the panel device 2. Thus,. even if ’ct;xe
thickness of the light guide is rendered small, the panel

25 device 2 must be spaced from the rear lid 6 at least by a
distance which is larger than the diameter D of the lamp. As a
result, the overall thickness H of the. display is inevitably

increased, and the weight of the display is also increased
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10 displays are wdely wused in portable word processors or
conputers. Cbviously, this type of liquid crystal display shoul d
be as thin as possible in order to reduce overall size and wei ght.
Thus, various attenpts have been made to reduce t he thickness of the
dlsplay 11 through 15 of the acconpanyi ng draw ngs show

an correspondlngfy

It is, therefore, an object of the present invention to
provide a back-light type liquid crystal display which may be
rendered very small in overall thickness and weight.

5 Another object of the present invention is to provide a
back-light type 1liquid crystal disélay which has a reduced
number of components and can be manufactured easily at a low
cost while also realizing an additional decrease in overall
thickness and weight. |

10 - According to one aspect of the present in&ention, there
is provided a liquid crystal display comprising: é fixing frame
having a display window; a 1liquid crystal panel device received
in the frame, the panel device including £front and rear
transparent plates between which a liquid crystal is sealingly

15 arranged; and a back lighter received in the frame and stacked
to the panel device on the side thereof away from the window,
the back lighter including a.light guide which Haé-at least one
marginal edge provided with éa fluorescent lamp; characterized
in that the lamp is locatea outwardly of. a corresponding

20 marginal edge of the panel device, the lamp being arranged
offset toward the panel device in a manner such that the lamp
does not projects beyond a rear surface of the light guide.

With the arrangement described above, the lamp is
located clear of the pahel device and does not project beyond

25 the rear surface of the light guide, so that the diameter of
the lamp does not add to the overall thickness of the display.

Thus, the display can be correspondingly reduced in thickness

and weight.
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exanpie of prior art back-light type liquid crystal display whi ch has

resulted fromsuch an attenpt. As shown in Figs. 11 through
‘the prior art display conprises a fixing frame 1 having a front
mall la formed with a 20 display window Ib. The fixing frame also has a
rectangul arly - annular per er al, wal for agi.n S
1d. The f rgﬁ%fgggﬁ%daﬁ QHSP]‘L?‘Yd fjéIF)JFs %gﬁ%%m %%w C I%?Mq?cgﬁa\ﬁr&t

means interposed between the frame and the panel device for
~adhesive attachment thereto, énd second bonding means
interposed between the panel device and the_ back 1lighter for
5 adhesive attachment thereto. Acco;:ding to +this preferred
arrangement, no rear lid need be provided, and the frame need
have no engaging pawl, so that the display having a reduced
number of components can be assembled very easily at. a low cost.
According to another __aspécf of the :present invention,
10 there is provided a liquid 'cf;\;stal display comprising: a fixing
frame having a front wall formed with a display window, the
frame also having a peripheral wall; a liquid crystal panel
device received in the frame, the panel device having a
marginal .edge spaced from the peripheral wall -to define an
15 accommodating spacé ‘between the marginal edge and the
peripheral wall; and a back lighter received in the frame and
stacked to the panel device on the side thereof away from the
window for illuminating the panel device from behind;
characterized in that the back lighter includes at least one
20 light source arranged to project into the accommodating space.
Other objects, features and advantages of the present
invention will be fully understood from the following detailed
description of the preferred embodiments given with reference
to the accompanying drawings, in which:
25 Fig. 1 is an exploded perspective view ‘showing a liquid
crystal display embodying the present invention;
Fig. 2 is a fragmentary sectional view taken along lines

II-II in Fig. 1;
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of elastic buffer stri ps 3a, 3b, 3c interposed between the front

wall I|'a and the panel device 2. The frane further 25 acconmodat es
a back lighter 4 behind the panel device with anot her set of
el astic buffer strips 5a, 5b, 5c interposed bet ween the panel

device and the bagk |iaghielh Addditaifl 8bctional view taken along lines
III-III in Fig. 1;

Fig. 4 is a fragmentary sectionai view corresponding to
Fig. 2 but showing the display in an assembled state;

5 . Fig. 5 is a fragmentary sectional view corresponding to
Fig. 3 but showing the'display in an assembled state:;

Figs. 6 and 7. are fragmentary sectional views
respectively similar +to Figs. 4 and 5 but showing another
liquid crystal display embodying tﬁe bresent invention;

10 Figs. 8 and' 9 afe' fragmentary sectional views
respectivély similar to Figs. 4 and 5 but showing a further
liquid crystal display embodying the present invention:

Fig. 10 is a fragmentary sectional view similar to Fig.
9 but showing a slight modification from the arrangement of

18 Fig. 9:

Fig. 11 is an exploded perspective view showing a prior
art liquid crystal display:;

Fig. 12 is a fragmentary sectional view taken along
lines XII-XII in Fig. 11;

20 Fig. 13 is a fragmentary sectional view taken along
lines XIIX-XIXI in Fig. 11;

Fig. 14 is a fragmentary sectional view corresponding to
Fig. 12 but showing the prior art display in an assembled
state; and

25 Fig. 15 is a fragmentary sectional view corresponding to
Fig. 13 but showing the prior art display in an assembled state.

Referring now to Figs. 1 through 5§ showing a first

embodiment of the present invention, a liquid crystal display
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96. 04103-3 -2- elastic buffer

strips-7a, 7b are |nterposed bet ween the back lighter and a rear lid
6, dnd the engaging pawl s 1d are i nwardly bent to engage the lid
(Figs. 14 and 15) for fixedly retaining the panel device and the back
| i ghter relati%e to the , . _ .

is shown to comprise +three main components. These main

components include a fi#ing frame 11, a 1liquid crystal panel
device 12, a back lighter 14, and a rear lid 16.

The f£ixing frame 11, which is made of a metal for

5 example, has a front wall having a rectangular window 11b of
predetermined length L1 and width Wl. The frame further has a
rectangularly annular peripheral wall 1llc formed with a
plurality of engaging pawls 1ld. The frame works as a housing
for accommodating the components .to be described hereinafter.

10 The liquid crystal panel device 12 comprises front and
-rear transparent plates 1l2a, 12b between which is hermetically
held a liquid crystal (not shown). Both transparent plates may
be made of glass for example. The panel device further
includes three circuit boards (two longitudinal and one

15 transverse) 12c, 124, 1l2e arranged adjacent to three sides of
the rear transparent plate 12b in flush therewith within the
fixing frame 11. The respective circuit boards carry
electronic components (not shown) for driving the display, and
are connected to the rear transparent plate 12b wvia film-like

20 connectors 12f, 12'g, 12h.

According to the illustrated embodiment, +the £front
transparent plate 12a of the liquid crystal panel device 12 has
length L2 and width W2 slightly smaller than those of the frame
window 11b, respectively. Thus, when assembled, the front

25 transparent plate 1l2a is fitted in the frame display window
llb, as shown in Figs. 4 and 5.

The back lighter 14 includes a light guide consisting of

a transparent plate 14a and a ‘light shielding layer l4c
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5 ftX|ng frame. The panel device 2 conprises front and rear
transparent pl ates 2a, 2b between which a liquid crystal (not shown)

i's

sealingly held. The panel device further includes circuit

boards 2c, 2d, 2e bonded respectively via filmlike connectors 10 2f,

29, 2h.
for dri w%ﬁ Y:h 'tg/he rear surface o

10

15

20

25

The, II‘CUIt boards carry el ec% (%rlgllec tcr% S%réerrgnt plate 1nfat1

g
transparent plate 14a may be made of acrylic resin for
example. The back 1lighter further includes fluorescent lamps
1l4b arranged along the respective longitudinal margins of the
light guide. Each lamp 1l4b is partially enclosed in a light
shielding film 14d which is also used to attach the lamp to the
corresponding longitudinal margin of the light guide.
Preferably, +the lamp is of the aperture tube type which is
designed to emit light locally from one circumferential portion
of the tube into the light guide.

According to the il lustrafed embodiment, each
fluorescent lamp 14b is located laterally outwardly of the
corresponding longitudinal circuit board 12d (or 12e) of the
liquid crystal panel device 12. Further, the fluorescent lamp
is offset toward the liquid crystal panel device 12 so that the
lamp does not project beﬁrond the rear surface of the light
guide, i.e., the rear surface of the light shielding layer
l4c. In other words, the lamp projects into the space between
the longitudinal circuit board and the peripheral wall 1llc of
the ffame 11, as showﬁ in Fig. 5.

As shown in Fig. 3, the_light shielding fiim 144 for
each fluorescent lamp 14b has an enclosing portion 18 for
accommodating the lamp, and a pair of legs 19, 20 extending
from the enclosing portion for attachment to the light guide.
One leg 19 located away from the liquid.crystal panel device 12
extends tangentially to the enclosing portion 18 because of the

above-mentioned offset, whereas the other leg 20 extends

non-tangentially to the enclosing portion.
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The " back lighter 4 includes a flat [light qguide consi sting of
a-transparent plate 4a and a light shielding | ayer 4c forned on the
rear surface of the transparent plate. 15 The back lighter further
includes a pair of fluorescent |anps 4b arranged at two sides of the
l'i ght gui de. IA SiaidedbldeVi €Rel Slz.dﬁﬁqléﬁﬁsté\lUS%&élg%ﬁ% en , Whigh
the preanble of claim1l is based. Wth e prior art

arr angenmenbadrs drigtecefabbye,articthe rear 1id 16 are arranged in stack. A

10

15

20

25

set of buffer strlips 13a, 1l3b are interposed between the frame
front wall l1la and the panel device 12, whereas another set of
buffer strips 15a, 15b are sandwiched between the panel device
12 and the back lighter 14. A further set of buffer strips
17a, -l7_b are arranged between the back lighter and the rear 1lid
16, and the engaging pawls 11d of +the frame 11 are bent
inwardly to engage the underside of the lid to fixedly retain
the panel device and the back lighter within the frame. All
buffer strips may be made of silicone rubber for example.

With the arrangement described above, each fluorescent
lamp 14b overlaps the panel device 12 in the thickness
direction of the 1liquid crystal display without projecting
beyond +the rear surface of the light guide (light shielding
layer 1l4c). Thus, the diameter of the lamp is not added to the
overall thickness of the display, thereby making the back-1light
type display thinner and lighter.

Figs. 6 and 7 shows a second embodiment which differs
from the first embodimént only in the following respects.

In the second embodiment of Figs. 6 and 7, the rear 1lid
16 provided for the first embodiment and the buffer strips 17a,
17b associated with the 1lid are omitted. Instead, the engaging
pawls 11d of the frame 11 are. bént to engage directly with the

underside of the back lighter 14. ‘Such an arrangement is

possible because the fluorescent lamps 1l4b are located offset

(as previously described) to make the underside of the back

lighter 14 substantially flat.
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fluorescent |lanp 4b has a central axis coinciding wth the

t hi ckness center of the light guide, so that the lanp projects 20 beyond
the rear surface of the |light guide when the dianeter D (see Fig. 15)
of the lamp is larger than the thickness of the l'i ght gui de.

e o coy) SRR 200 | ML) Gdden 14 Sk eagibL st
reducing the total | number of -components and thereby making the
display even thinner and 1lighter. Further, the second
embodiment is also desirable in that each fluorescent lamp 14b

5 is supported by the engaging pawls 11ld against dislocating
downward under it own w_eight.

Figs. 8 and 9 show a third embodiment which is similar
to the sécond embodiment but differs therefrom only in the
following points. |

10 According to the third embodiment, the frame 11 has no
engaging pawl. Instead, the liquid crystal panel device 12 is
attached to the front wall lla of the frame by a set of buffer
strips 13a', 13b' which are rendered adhesi:vely bondable on
both faces. Similarly, the back lighter 14 is attached to the

15 panel device 12 by another set of buffer strips 1Sa', 15b’'
which are rendered adhesively bondable on both faces.

Each of the buffer strips 13a', 13b', 15a', '15b' may
comprise an elastic film having both faces coated with pressure
sensitive adhesive. Alternatively, the entirety of the buffer

20 strip may be made of elastic adhesive which retains elasticity
even after drying or curing. Further, the strips 15a', 1Sb'
afranged between the panel device 12 and the back lighter 14
may be replaced by Ia simple adhesive means which has no buffer
or shock-absorbing function.

25 Due to the absence of the engaging pawls, the dj.splay
shown in Figs. 8 and g is even thinner and lighter +than that
shown in Figs. 6 and 7. Further, the absence of the engaging

pawls makes the assembling procéss even easier, so that the
I
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thickness of the Iight guide is rendered snall, the panel 25 device

2 ‘must ‘be spaced fromthe rear lid 6 at |east by a di stance which is
| arger than the diameter D of the lanp. As a result, the overal
t hi ckness H of the display is inevitably i ncreased, and the weight

of the di gph8¥ackfrdhgOchblt 88Sedrrespondingly reduced.

As shown in Fig. 10, only a strip 155“ associated with a
fluorescent lamp 1l4b may be rendered wide enough to partially
enclose the lamp, and the portion of the stfip 15b' enclosing

5 the lamp is adhesively attached to the.frame 11. Such an
arrangement is preferable because the lamp 1l4b can be supported
against displacing downward under its own weight.

The widened strip 15b" may comprise an elastic film
having both faces coated with pressure sensitive adhesive.

10 Alternatively, the entirety of the widened strip may be made of
elastic adhesive which retains elasticity even after drying or
curing. Further, the widened strip may be replaced by a Simple
adhesive means which has no buffer or shock-absorbing function.

The present invention being thus described, it is

15 obvioﬁs that the same may be varied in many ways. Such
variations are not to be regérded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to those skilled in the art are intended to
be included within the scope of the following claims.

20

25
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- 3- i correspondi ngly. : It is, therefore, an object of the
present invention to

This Sheet Has Been Re ﬂ
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1. A 1liquid crystal display comprising: a fixing frame (11)

having a display window (1llb); a liquid crystal panel device
(12) received in said frame, said panel device including front
and rear transparent plates (12a, 12b) between which a liquid

crystal is sealingly arranged: énd a back lighter (14) received

(%]

in said frame and stacked to said panel device on the side
thereof away from said window, said back lighter including a
light guide (14a, 1l4c) which ‘has at least one marginal edge
provided with a fluorescent lamp (14b); characterized in that
10 said lamp (14b) 1is loéated outwardly of a corresponding
marginal edge of said panel device (12), said lamp being
arranged offset toward said panel device in a manner such that
said lamp does not projects beyond a rear surface of said light

guide (1l4a, 1l4c).

2. The display according to claim 1, wherein said lamp (14b) is
attached to said light guide (14a, l4c) by means of a light
shiélding film (144) which has a generally tubular enclosing
portion (18) for receiving said lamp and a pair of leg portions
5 .(19, 20) extendihg from said enclosing portion for attachment
to said light guide, one (19) of said leg portions located away
from said panel device (12) extending tangentially to said

enclosing portion.
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provide a back-light type liquid crystal display which may be

rendered very snmall in overall thickness and wei ght. 5 Anot her
object of the present invention is to provide a back-1ight type
liquid crystal display which has a reduced nunber of conponents and

can be nufactured easily at. a | ow ,_cost whije also realizjing an
addi ti ol dBE eALEPLAYo\AFSPFaIng to EiRdfhebs Ond el RFeLn said Frane

(11) has engaging pawls (1l1d) which are bent to fixedly support
said panel device (12) and said back lighter (14) relative to

said frame.

4. The display according to claim 3, further comp:ising first
buffer means (13a, 13b) interposed between said frame (11) and
said panel device (12), and second buffer means (15a, 15b)
interposed between said panel device (12) and said back lighter

5 (14).

S. The display according to claim 3 or 4, wherein said engaging
pawls (11d) are bent to engage directly with said rear surface

of said light guide (14a, 14c).

6. The display according to claim 3, further comprising a rear
1lid (16) arranged in facing relation to said rear surface of
said light guide (1l4a, 1l4c), said engaging pawls (11d) being

bent to engage said rear lid.

7. The display according to claim 6, further comprising first
buffer means (13a, 13b) interposed between said frame (11) and
said panel device (12), second buffer means (15a, 15b)
interposed between said panel device and said back lighter
5 (14), and third buffler means (17a, 17b) interposed between said

back lighter and said 1id (16).
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10 - According to the present invention, there is provided a liquid
crystal display as defined in claim 1. Wth t he

clai'med arrangenent, the lanp is |located clear of the panel device
and does not project beyond the rear 25 surface of the light guide, so

E).Pat htehgl ﬁlt erq-ﬁﬁ agheagrépdrdlng tdoe agr?tt add t Ch t h% O%%re%l lcotmrg])IrC:LksqFf‘\Sgs

flrst bonding means (13a', 13b') interposed between said frame
(11) and said panel device (12) for attachment thereto, and
second bonding means (15a', 15b', 15b") interposed between said

5 panel device and said back lighter (14) for attachment thereto,
.said first bonding means being elastic for providing a buffer

function.

9. The display according to claim 8, wherein said first bonding
means (13a', 13b') is adhesively bondable. to both of said frame

(11) and said panel device (12).

10. The display according to claim 8 or 9, wherein said second
bonding means (1l5a’', 15b', 15b") is adhesively bondable to both

of said panel device (12) and said béck lighter (14).

11. The display according to claim 10, wherein said second
bonding means (15a', 15b', 15b")'is also elastic for providing

a buffer function.

12. The display according to claim 10, wherein said second
bonding means (15b") has a portion partially enclosing said.
lamp (14b), said partially enclosing portion being adhesively

bonded directly to said frame (11).

13. The display according to claim 1, wherein said front plate
(12a) of said panel device (12) being fitted into said window

(1ib).
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di spl.ay can be correspondingly reduced in thickness and wei ght.

10

14. A liquid crystal display comprising: a fixing frame (11)
having a front wall (lla) formed with a display window (11b),
said frame also having a peripheral wall (1llc); a 1liquid
crystal panel device (12) received in.lsaid frame, said panel
device having a marginal edge spaced from said peripheral wall
to define an accommodating space between said marginal edge and
said peripheral wall; and a back lighter (14) received in.said
frame and stacked to sa;d panel device on the side thereof away
from said window for il-luminatiné said panel dev:.ce from
behind; characterized in that said back lighter (14) includes
at least one light source (14b) arranged to project into said

accommodating space.
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-4- . Preferably, the dispfay further conprises first bonding

nmeans . i nterposed between the frame and the panel device for adhesi ve
attachment thereto, and second bonding nmeans i nt er posed
bet ween the panel device and the back |ighter for adhesi ve

attachment thereto. According to this preferred

BACK~LIGHT TYPE LIQUID CRYSTAL DISPLAY

" ABSTRAC_T "

A liquid crystal display includes a fixing frame (11)
having a display windbw, a”iiduid crystal panel device (12)
received in the frame in facing relation to the window, and a
back lighter (14) received in the frame and stacked to the
panel device on the side thereof away from the window. The
back lighter hés a light guide having a marginal edge provided
with a fluorescent lamp (14b) which is arranged outwardly of a
corresponding marginal edge of the panel device and offset
toward the panel device, so that the. lamp does not project

beyond the rear surface of the light guide.

(To be accompanied by Fig. .5)
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arrangenent, no rear |lid need be provided, and the frane need have no
engagi.ng pawl, so that the display having a reduced nunber of
conponents can be assenbled very easily at a | ow cost. - O her
obj ects, features and advantages of the present - i nvention will be
fully understood fromthe foll ow ng detail ed description of the
preferred enbodi nents given with reference to the acconpanyi ng

drawi ngs, in which:

Fig.l

145 TS
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25 Fig. 1 is an exploded perspective view showng a liquid
crystal display enbodying the present invention; Fig.

21is a
fragmentary sectional view taken along |lines [1-11 in Fig 1

Fig.Z
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et

5 Fig. 3 is a fragnentary sectional view taken along |ines

LIT-TLI in Fig. 1; Fig. 4|safragrrentary sectional view
corresponding to Fig. 2 but showing the display in an assenbl ed
state; :
Fig.6
12 16 13a12 12 Fiq.7
c | 1a f ig.
S ‘RL |
1¢ I:\ ﬁ}a / _ \ \ {/(12d(12/e31.
U 19 7 14 =5
e R e 1c
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Fig.8
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Fig.10
12d (12e)

12 122 13b 11a
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5 . Fig. 5 is a fragnmentary sectional view corresponding to

Fig. 3-but show ng the display in an assenbl ed state; Fi gs.
6 and 7 are fragnentary sectional views respectively
simlar to Figs. 4 and 5 but show ng another liquid crysta

di spl ay enbodyi ng the present invention; 10 Fi gs. 8 and 9

are fragnmentary sectional views

Fig.11(Prior Art)
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respectively simlar to Figs.
crystal display enbodying the present invention;

4 and 5 but showing a further

a fragmentary sectional view simlar to Fig.

nodi fication fromthe arrangenent of

15

9
Fig. 9;

I s an expl oded perspective view showi ng a prior

di spl ay;

Fig.12 (Prior Art)
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Fig. 12 is a fragment ary onaleyi ew t akgn ﬁﬁ‘“CBMEI‘ SHERES quql
im Fig. 11 013 Fi afr u%eﬁ%&“én%{ toypagrd Lralkien
al ong g 6 | | | .11; /tj/eh-w 3) :paged. b& p%“é
fragmentary sectional view .correspondung to K’fmﬂmﬂs)g pagbé p@#d
the.pri;or art display in an assenbled Abcizact paged 1.Sto paged 7.
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'BACK-LIGHT TYPE LIQU

This invention :_r:ela'.tes generally +to liquid cryétal
displays wherein a liquid crystal panel device, whic'h comprises .
a pair of transparent plates for sealing holding a liquid
S .crystal therebetween, is retained by a fixing frame. More
specifically, the present iﬁvention relates to a liquid crystal
display of <the type which incorporates a back lighter for
illuminating a- liquid éﬁstal panel device from behind.
As is well known, back-light type 1liquid crystal
10 displays are widely used in portable word processors or
coinputers.- Obviously, <this fype of liquid crystal display .
.should be as thin as possible in order to reduce overall size
and weight. Thus, varioﬁs attempts have been made to reduce
the thickness of the display.
is . Figs. 11 through 15 of the accompanying drawings show an
example of prior art back-light type liquid crystal display
which has resulted from such an attempt.
As shown in Figs. 11 through 15, the prior art display
comprises a fixing frame 1 having a front wall la formed with a
20 display window 1b. The fixing frame also has a rectangularly
annular peripheral wall 1lc formed with engaging pawls 1d. The
frame accommodat_es a liquid crystal panel device 2 with a set
of elastic buffe-r strips 3a, 3b, 3c interposed between the
front wall 1la and the panel device 2. . The frame further
25 aéi:omodate:s a back lighter 4 behind the panel device with
another set of elastic buffér strips 5a, 5b, 5c interposed

between the panel device and the back lighter. A third set of

- This 'is t'h'e replacement sheet
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state; and 25 Fig. 15 is a fragnentary sectional view

corresponding to Fig. 13 but showing the prior art display in an
assenbl ed state. Referring now to Figs. 1 through 5
showing a first enbodi ment of Ehe present invention, a liquid

crystal display '
elastic buffer strips 7a, 7b, 7c¢ are interposed between the
back lighter and a rear 1id 6, and the engaging pawls 1d are
inwardly bent to engage the lid (Figs. 14 and 15) for fixedly
retaining the panel device and the back lighter relative to the
| S fixing frame.

The panel device 2 comprises -front and rear transparent
plafes 2a, 2b between which a liquid crystal (not shown) is-
sealingly held. The panel device further includes circuit
boards 2c¢, 24, 2e bonded réspectively via £ilm-like conneétors

10 2f, 2g, 2h. The circuit l-icgrds' carry electronic éomponent‘s
{not shown) for driving 't;he display.

The back 1lighter 4 includes a flat 1light guigde
consisting §f a transpar.ent plate 4a and a light shielding
layer 4c formed on the rear surface of the transparent plate.

15 The back lighter further includes a pair of fluorescent lamps
4b arranged at two sides of the light guide.

With the prior art arrangement described .zbove, each
fluoresceht lamp 4b has a central axis coinciding with the
thickness center of the ligl"rt: guide, so that +the lamp projects

20 beyond the rear surface of the light guide when the diameter D

(see Fig. 15) of the lamp is larger than the thickness of the
light guide. Further, the lamp 4b is located inwardly of the
marginal portion of the panel device 2. Thus, even if the
thickness of the light g.uide is rendered small, +the panel

25 device 2 must be spaced from the ‘rear 1id 6 ,at least by a
éistance ‘wh-;'Lch is larger than the diameter D of the lamp. As a
'-'résult, t.he overall thickness H of the display is inevitably

- increased, and the weight of the display is also increased
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6 “ is shown to conprise three nmin conponents. These nain

conponents include a fixing franme 11, a liquid crystal panel devi ce
12, a back lighter 14, and a rear lid 16.
. _ 5
correspondingly.

It is, therefore, an object of the present invention to
provide a back-~light type liquid crystal display which may be
rendered very small in overall thickness and weight.

5 Another obj eé.t of the present invention is to provide &
.back-light +type liquid crystal d'i.splay which has a reduced
number of components and can be ‘manufactured easily at a low
cost while also realizing an additional decrease in overall
thickness and weight. .

10 | According to one aspéct of the presen’c' im.rention, there’
is provided a liquid crystal display comprisiné: .a fixing frame
having a display window-;. a liquid crystal panel device receivéd
in the frame, +the panel device including front and rear
transparent plates. between which a liquid crystal is sealingly

15 arranged; and a back lighter received in the £frame and stacked
to the panel device on the side thereof away from the window,
the back lighter including a.light guide which has- at least one
marginal edge provided with a fluorescent lamp; characterized
in +that the lamp is located outwardly of a corresponding

20 marginal edge of thé panel device, the lamp being arranged
offset toward the panel device in a manner such that the lamp
does not projects beyond a rear surface of the light guide.

With the arrangement described a_bove, the lamp is
located clear of the panel device and does not project beydnd

25 the - rear surface of the light guide, so that the ‘diameter of
‘the lamp:do.es not add to the overall thickness of the display.
Thus, the display can be correspondingly reduced in thickness

and weight.
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The fixing frame 11, which is nmade of a netal for 5 exanple, has a

front-wal |l having a rectangul ar wi ndow 11b of predeterm ned length L1
and wi.dth WL.. The frame further -has a rectangul arly annul ar
peri'pheral wall 11c formed wth a 4 plurality of engaging paw s

L1d. The' frame wor ks pag<g NS e atapadyufG MIBLL 00  E-SOWRRARYY S 10

means interposed between the frame and the panel device for

adhesive attachment thereto, and - second bonding means
interposed between the panel device and the back lighter for
5 adhesive attachment thereto. According to thisl 'preferred
arrangement, no rear lid need be provided, and the frame need
-h_ave no ehgaging pawl, so that the display having a reduced
number of components can be assembled very easily at a low Eost.
According to another Z_.asp.ec:t: 'of-'t.he':present "invention,
10 there is provided a2 liquid E:zg;stal display comprising: a £ixing
frame having a front wall formed with a display window, the
frame also having a peripheral wall; a liquid crystal panel
device received in the frame, the panel device having a
marginal edge spaced from the peripheral wall to define an
15 accommodating space between the marginal edge and the
peripheral wall; and a2 back lighter received in the frame and
stacked to the panel device on the side thereof away from the
window for illuminating the panel device from behind:
characterized in that the back lighter includes at least one
20 light source arranged to project into the accommodating space.
bther objects, features and advantages of the present
invention will be fully understood £from the follow_i..ng detailed
descript:‘lon of the preferred embodiments given with reference
to the accompanying drawings, in which:
25 S Fig. 1 is an exploded perspective view showing a liquid
crystal di-s.play embodying the present invention;
Fig. 2 is a fragmentary sectional view taken along lines

II-II in Fig. 1;
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10 The liquid crystal panel device 12 conprises front and

rear transparent plates 12a, 12b between which is hernetically hel d a
liquid crystal (not shown). Both transparent plates may . be - made of
glass for exanple. The panel device further . i ncludes three
circuit “boards (two longitudinal ansl one 15 transverse) 12c, 12d,
12e-arranged adj acent to three sides of the rear transparent. plate
12b in flush therewid. Wat isnat fagmentary sectional view taken along lines

IXI-IXI in Fig. 1;

Fig. 4 is a fragmentary sectional view corresponding to
‘Fig. 2 but showing the display in an assembled state;

5 : Fig. 5 is a fragmentary sectional view corresponding to
Fig. 3 but showing the display in an assembled state;

Figs. 6 and 7 are fragmentary sectional views
respectively similar to Figs. 4 and 5 but showing another '
liquid crystal displaﬁr embodyi:.ng tl"le .present invention;

10 Figs. 8 and 9 ar:'e' fragmentary sectional views
respectively similar to Figs. 4 and 5 but showing ‘'a further
liquid crystal display embodying the present invention;

Fig. 10 is -a fragmentary sectional view similar to Fig.
9 but showing a slight modification f£rom the arrangement of

15 Fig. 9;

Fig. 11 is an exploded perspective view showing a prior
art liquid crystal display;

Fig. 12 is a fragmentary sectional view taken along
lines XII-XII in Fig. 11;

20 Fig. 13 4is a fragmentary sectional view taken along
lines XIXII-XXXI in Fig. 11;

Fig. 14 is a fragmentary sectional view corresponding to
Fig. 12. but showing the .prior art display in an assembled
state; and

25 Fig. 15 is a fragmentary sectional view corresponding to
Fig. 13 but‘ showing the prior art display in an assembled state.

Referring now to Figs. 1 through § showing a first

embodiment of the present invention, a liquid crystal display

it s the replacemeni sheet



fixisng frame 11. The respective circuit boards carry

el ectroni c conponents (not shown) for driving the display, and are
connected to the rear transparent plate 12b via filmlike 20 connectors
12f, 12g, 12h. According to the illustrated enbodinent,
the . front transparent plate 12a of the liquid crystal panel device
12 has 6

is shown to cor'nérise three main components. These main
components include a fixing frame 11, a liquid crystal panel
device 12, a back lighter 14, and a rear 1lid 16.
The fixing frame 11, which is made of a meté-l“for
5 example, has a  front-wall having a rectangular window 1llb of
predetermined length L1 and width .Wl. The frame further -has a
rectangularly annular peripherall wall 1llc formed with a
plurality of engaging pawls 11ld. The frame works as a housing
for accommodating the co.mpor'm.g'nts to be described hereinafter. .
10 The liquid crystal panel device 12 com-prises front and
rear transparent plates 12a, 12b between which is hermetically
held a liquid crystal (not shown). Both transparent plates may
be made of glass for example. The panel device further
includes three circuit boards (two longitudinal and ‘one
15 transverse) '12c, 124, 12e arranged adjacent to three sides of
the rear transparent plate 12b in flush therewith within the
fixing frame 11. The fespéctive circuit boards carry
- electronic components (not show_n) for driving the display, and
are connected to the rear transparent plate 12b via film-like
20 connectors 12f£, 12g, 12h.

According +to the illustrated embodiment, the front
transparent plate 12a of the iiquid crys:tal panel device 12 has
length L2 and width W2 slightly smaller than 'E:hose of the frame
window 11lb, respectively. Thus, when assembled, the front

25 tra'risparent: plate 12a is fitted in the frame display windé:w
11b, as shown in Figs. 4 and S.
The back lighter 14 includes a light guide consisting of

a transparent plate 14a and a light shielding layer 1l4c
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| ength L2 and width W2 slightly smaller than those of the frame
wi-ndow 11b, respectively. Thus, when assenbled, the front 25

transparent plate 12a is fitted in the franme display w ndow 11b, as
shown in Figs. 4 and 5. The 7back lighter 14 includes a |ight
gui de consi sting of , a transparent plate 14a and a |light shielding

| ayer 1l4c

provided on the rear surface of the transparent plate l4a. The
transparent plate 1l4a may be made of acrylic resin for
example. The back lighter further includes fluorescent lamps
1_4b arranged along the respective longitudinal mafgins of the
5 light guide. Each lamp 1l4b is partially enclosed in a light
shielding f£ilm 144 which is also used to attach the lamp to the
corresponding longitudinal mergin of the light gdide.
Preferably, +the lamp is of the aperture tube type which is
designed to emit light locally from one circumferential portion
10 of the tﬁbe into the light guide.

According to the illustratéd embodiment, each
fluorescent lamp 14b is located laterally outwardly of the
corresponding longitudinal circuit board 124 (or 1l2e) of the
liquid crystal panel device 12. Further, the fluorescent lamp

15 is offset toward thé liquid crystal panel device 12 so that the
lamp does not project be&ond the rear surface of the light
guide, 4i.e., the rear surface of the light shielding layer
l4c. In other woxrds, the lamp projects into the space betwesn
the longitudinal circuit board and the peripheral wall 1llc of

20 the frame 11, as shown in Fig. 5.

As shown in Fig. 3, the light shielding film 144 for
each fluorescent lamp 1l4b has an enclosing portion 18 for

- éccommodating the lamp, and a pair of legs 19, 20 extending-
from the enclosing portion for attaéhment to the light. guide.

25 Opé'leg 19 located away from the liquid crystal panel device 12

egfends 'taﬁgéntially to the enclosing portion 18 because of the
above-mentioned offset, whereas the other leg 20 extends

non-tangentially to the enclosing portion.
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7 + provided on the rear surface of the transparent plate 14a. The
transparent plate 14a may be nmade of acrylic resin for
exanple. The back lighter further includes fluorescent |anps

8

In assembly, the liquid crystal panel device 12, the
back lighter 14 and the rear 1lid 16 are arranged in stack. A
set of buffer strips 13a, 13b are interposed between the frame
front v;vall lla and the panel device 12, whereas another set of

5 buffer strips 15a, 15b are sandwiched between the panel device
12 and the back lighter 14. A further set of buffer s.trips
17a, 17b are arranged between the back lighter and the rear lid

.16, and the engaging pawls 11d of the frame 11 are bent

inwardly to engage the underside of the 1lid to fixedly retain

10 the panel device and the back lighter within the frame. All
buffer strips may be made of silicone rubber for example.

With +the arrangement described above, each fluorescent
lamp 14b overlaps the panel device 12 in the thickness
direction of <the liquid crystal display without projecting

15 beyond the rear sui‘faqe of the light guide (light shielding
layer 1l4c). Thus, the diaméter of the .1amp is not added to the
overall thickness of the display, 't':hereby making t,h_e back-light
type display thinner and lighter.

Figs. 6 and 7 shows a second embodiment which differs

20 from the first embodiment only in the following respects.

In the second embodiment of Figs. 6. and 7, the rear lid
16 provided for the first embodiment and the buffer strips 17a,
17b associated with the lid are omitted. Instead, the engaging
pawls 11d of the frame 11l are bent to engage directly with the

25 uﬁélerside -of +the back lighter 14. ‘Such an arrangement is.
pc.':-ssible Secauée the fluorescent lamps 14b are located offset
(as previously described) to make the underside of the back

lighter 14 substantially flat.

Thes s ihe replacemeént sheet
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14b arranged al ong the respective |longitudinal margins of the 5 | i ght

gui de. Each lamp 14b is partially enclosed in a |ight shi el di ng

film14d which is also used to attach the lanp to the correspondi ng
| ongi tudi nal margin of t he i ght gyi de. Preferably, the |anp
Is of the aperture tube type which is designed to emt light locally

fromone circunferenti.al ortion
Obviously, the second embodiment is advantageous in

reducing the total number of bomponents and thereby making the
display even tﬁinner and lighter_. Further, the second
embodimenf is also desirable in tha{:.each fluorescent lamp 14b

5 is supported by the engaging pawls 114 eagainst dislocating
downward under it own weight.

Figs. 8 and 9 show a third embodiment which is similar

- to the second embodiment but differs therefrom only in the
following points.

10 According to <the third embodiment, the frame 11 has no
engaging pawl. Instead, the liquid crystal panel device 12 is
attached +to the front wall lla of the frame by a set of buffer
strips 13a', 13b' which are rendered adhesiirely bondable on
both faces. Similarly, the back lighter 14 is attached to the

15. panel device 12 by another set of buffer strips 15a', 15b'
which are rendered adhesively bondable on Botﬁ faces.

Each of the buffer strips léa‘, 13b', 15a', '15b' may
comprise an elastic film having both faces coated with pressure
sensitive adhesive. Alternatively, the entirety of the. buffer

20 strip may be made of elastic adhesive which retains elasticity
even after drying or curing. Further, the strips 15a', 15b’
arranged between the panel device 12 and the back lighter 14
may -be replaced by 'é simple adhésive means which has no buffer
or shock-absorbing function.

25 .. .. Due to the absence of the engaging bawls, the display
shown in.' Fi:gs. 8 and 9 is even thinner and lighter than that
shown in Figs. 6 and 7. Further, the absence of the engaging

pawls makes the assembling process even easier, so that the
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10 “of the tube into the Iight guide. Accordi ng to t he

i I'lustrated enbodi nent , each fluorescent lanp 14b is | ocated

| aterally outwardly of the correspondi ng | ongitudinal circuit board
12d (or 12e) of the liquid crystal panel device 12. Further, the
fluorescent lanmp 15 is offset towardiChe liquid crystal panel device 12
so that the | anp does not project beyond the rear surface of the

| i ght manufacturing cost is correspondingly reduced.

As shown in Fig.'lo,'only a strip 15b" associated with a
fluorescent lamp 14b may be rendered wide enough to partially
enclose the lamp, and the portion of the strip 15b' enclosiﬂg

S the lamp 4is adhesively attached to the frame 1l. Such an
arrangement is preferable because the lamp 14b can be supported
againét displacing downward under its own weight.

The widened strip 15b" may comprise an elastic film
having both faces coated with pressure sensitive adhesive.

10 Alternatively, the entirety of the widened strip may be made of
elastic adhesive which retains elasticity even after drying or
curing. Further, the widened strip may be replaced by a simple
adhesive means which has no buffer or shock-absorbing function.

The present invention being thus described, it is

15 obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to those skilled in the art are intended to

be included within the scope of the following claims.

20
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guidé, i.e., the rear surface of the light shielding Iayer 14c. In
ot*her words, the lanp projects into the space between

| ongi tudinal circuit board and the peripheral wall 1lc'n,(psfs

11, as shown in Fig. 5. Agishown in Fig. 3 Be h& aced
shielding film14d for each fluorescent |anp 14H"’ H , I 0Si ng
portion 18 for CLAIMS

1. A liquid crystal display comprising: a £ixing frame (11)
having a display window (1lb)_;. a liquid crystal panel device
(12) received in said frame, said pane}. device including front
and rear transparent plates (iZa, 12b) between which a liquid
5 crystal is sealingly arranged; and a back lighter (14) received
in said frame and stacked to said panel device on the side
thereof away from said window, said back 1lighter including a
light guide (l4a, 1l4c) which has at least one marginal edge
provided with a flubrescent lamp (14b); characterized in that
10 said lamp (14b) is located outwardly of a corresponding
marginal edge of said panel device (12), said lamp being
arranged offset toward said panel device in a manner such that
said lamp does not projects beyond a rear surface of said light

guide (1l4a, l4c).

2. The display according to claim 1, wherein said lamp (14b) is
attached to said light guide (14a, 14c) by means of a light
shielding film (14d) which has a generally tubular enclosing
portion (18) for receiving said lamp ané a pair -of leg portions
] (19, 20) extending from said enclosing portion for attachment
t_o“ ‘said light guide, one (19) of said leg portions located away
from said panel device (12) extending tangentially to said

enclosing portion.
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accormodating the lanp, and a pair of |legs 19, 20 ext €FhibiShept Has Been Replacedt h
encl osing portion for attachment to the [ight guide. “Iﬁﬁmuulg”m
located away fromthe liquid crystal panel device 12

tangentially to the enclosing portion 18 B2cause of the

above-nentioned offset, whereas the other 1leg 20 extends

non-t angent Bal |'Bhe odﬁ.bplamlmdzcmgimttioomlaim l or 2, wherein said frame

(11) has engaging pawls (11d) which are bent to fixedly support
said panel device (12) and said back lighter (14) relative to

" said frame.

4. The display according fo élaim 3, further comprising first
' buffer means (13za, 13b) interposied between said frame (11) and
said panel device (12), and second buffer means (15a, 15b)
interposed between said panel device (12 ). and said back lighter

5 (14). .

5. The display according to claim 3 or 4, wherein said engaging
pawls (11d) are bent to engage directly with said rear surface

of said light guide (l4a, 1l4c).

6. The display according to claim 3, further comprising a rear
lid (16) arranged in facing relation to said rear surface of
said light guide (1l4a, 1l4c), said engaging pawls (1ll1d) being

bent to engage said rear 1lid.

7. The display according fo claim 6, further comprising first
buffer means (13a, 13b) interpqsed between said frame (1l1) and -
said panel device (12), second buffer means (15a, -15b)
interposed - between said panel device and said back lighter
5 (14), and 't:hird buffer means (17a, 17b) interposed between said

back llghter and said lid (16).
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8 i In assenbly, the liquid crystal panel dm
back lighter 14 and the rear lid 16 are arranged I

e St e

8. The display according to claim 1 or 2, further comprising
first bonding means (13a', 13b') interposed between said frame
(11) and said panel device (12) for attachment thereto, and
second bonding means {(15a‘', 15b', 15b") interposed between said'
s panel device and said back lighter (14)_ for attachment thereto,
said first bonding means being elastic for providing a buffer

function.

9. The display according to claim 8, wherein said first bonding
means (13a', 13b') is adhesively bondable, to both of said frame

(11) and said panel device (12).

10. The display according to claim 8 or 9, wherein said second
- bonding means (15a’', 15b’', 15h") is adhesively bondable to both

of said panel device (12) and said back lighter (14).

11. The display according to claim 10, wherein saild second
bonding means (15a', 15b', 15b") is also elastic for providing

a buffer function.

12. The display according to claim 10, wherein said second
bonding means (15b") has a portion partially enclosing said
lamp (14b), said partially enclosing portion being adhesively

-bonded directly to said frame (11).

13. The display according to cleim 1, wherein said front plate
(122) of said panel device (12) being fitted into said window

(11b).
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front wall 1la and the panel device 12, whereas. anot her set ©
strips 15a, 15b are sandw ched between the panel devVi CEhis Sheet Hasigoe ;L

e
back lighter 14. A further set of buffer strips 17 ?ngd
bet ween the back lighter and the rear |id 16, and mm’g ”ﬂw awl s
11d of the franme 11 are bent I nwaridl y to engage th t he

lid to fixedly retain

14. A liquid crystal display comprising: a fixing frame (11)
having a front wall (lla) formed with a display window (1llb),
said frame aleo having a peripheral wall (llc); a liquid
crystal panel device (12) received in said frame, said panel
5 device having a marginal edge spaced from said peripheral wall
to define an accommodating space between said marginal edge and
said peripheral wall; and a back lighter (14) received in said
frame and stacked to said panel device on the side thereof away
from said window for illuminatlng said panel device from
10 behind; characterized in tmat said back lighter (14) lncludes
at least one light source (14b) arranged to project into said

accommodating space.
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10 - the panel device and the back lighter within the frame. All

buffer .strips. may. be. made_ of-.sil.i.cone. rubber.- f.or exanple.. . . . Wth
t he arrangenment descri bed above, each fl uorescent | anp 14b overl aps

the panel device 12 in the thickness direction of the liquid crystal
di spl-ay w thout projecting 15 beyond the rear surface of the |ight

gui de (light shielding | ayer 14c). Thus, the dianmeter of the lanp is
not added to the '

15

BACK-LIGHT TYPE LIQUID CRYSTAL DISPLRY

" ABSTRAC:I‘ " _

A liquid crystél. displgy“ includes a .fixing f;ame (11)
having a display windéw;'aniiéuid cr&stal panel device (12)
received in the frame in facing relation to the window, and a
back lighter (14) received in the frame and stacked to the
panel device on the side thereof away from the window. The
back lighter has a light guide having a marginal edge provided
with a fluorescent lamp (14b) which is arranged outwardly of a
corresponding marginal edge of the panel device and offset
toward the panel device, so that the lamp does not project

beyond the rear: surface of the light guide.

(To be accompanied by Fig. .5)
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overall thickness of the display, thereby making the back-Iight ' type

display thinner and |ighter. Figs. 6 and 7 shows a second
enbodi nent which differs 20 fromthe first enbodinment only in the )
foll owi ng respects. ' In the second enbddi nent of Figs. 6 and 7,
the rear, lid 16 provided for the first enbodi nent and the buffer
strips 17a,

1/5

165
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17b associated with the Iid are omtted. |Instead, the engaging paw s
11d of the frame 11 are bent to engage directly with the 25 under si de

of the back I|ighter 14. Such an arrangenent is possi bl e because
the fluorescent |anps 14b are | ocated offset (as previously -
descri bed) to make the underside of tge/sback | i ghter 14 substantially
flat. :
Fig.2
Fig.3
11b 11 "
11a
| \ 13b / |
’h III\V#IITIL[[

NSNS NN

=" )

\

14(:[\\\\\\\\\-\\\\\_ 2b C O EEEE -
70 15b T (126) 18
67 17 M=y 14b
142
14d-

VNSS S WS SSIKNNSANSSMSIAN

T\ 19
e 14 17b210\16

Fig.4
110 1a 13212 12
Fig.b
12g(12h)
12\ Ma o | 1 12d012e)

1111111

;&‘?{_”l-’"-"--l 1 gﬁ?/‘”C
[~ 14b

- This is the replacement sheet

Dete: f ¢ SEP ‘iggﬁ



9- : Qovi ousl

even  thinner and |
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y, the second enbodi nrent i s advantageous in
reduci ng the total nunber of conponents and thereby making the di spl ay
ghter. Further, the second
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enbodi nent is also desirable in that each fluorescent lanmp 14b 5 IS

supported by the engaging paws 11d against dislocating downwar d
under it own wei ght. _ Figs. 8 and 9 show a third enbodi nent
which is simlar to the second enbodi nent but differs therefromonly in
the < - follow ng points. '

4/5

Fig.ﬂ (Prior Art)
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10 - According to the third enbodi nent, the franme 11 has no

engagi ng paw . Instead, the liquid crystal panel device 12 is

attached to the front wall 1la of the frame by a set of buffer strips
13a', 13b' which are rendered adhesively bondabl e on both faces.
Siml|arly, the back lighter 14 is attached to the 15 panel device 12 by .
anot her set of buffer strips 15a', 15b' whi ch are rendered

adhesi vel y bondabl e on both faces. 5/5- : -

Fig.12 (Prior Art)

1
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,2 ~ Figl13(Prior Art)
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Each of t he buffer strips 13a—3i3 1 i Set-eN-1998

€l asti.c”fil m hayTHIS SWEET HAS BEENdat Sﬁae é G 3 5 Live de 1494
adhesive. Al tefnati REPYACEDe entli th f tfip nay be -
made of el astic-eadtrestvewhiTh retains elasticity even fer drying

or curing.el@&stifer bufifies sstippsisen, Iby—Fe/ arenr Latgeposed wbetwera the
panel device 12 and the back lighter 14
back lighter and a rear 1lid 6, and the engaging pawls 1ld are
iLnWardly bent to engage the 1id (Figs. 14 and 15) for fixedl:}
retaining the panel devicé and the back iighter relative to the
5 fi:b_;ing frame.
| The panel device 2 comprises front and rear transparent
plates 2a, 2b beﬁeen which a liqﬁid crystal (not shown) is
.sealingly held. The panel device further includes circuit
boards 2c, 24, 2e Eonded respectively via film-like connectors
10 2£, 2g,' 2h. The circuit boards carry ‘electronic components
(.not shown) for driving the display.
= The Dback 1lighter 4 includes i a flat 1light guide
consisting of a transparent plate. ‘'4a and a light  shielding
layez_' 4dc formed on the rear surface of the transparent plate.’
15 The back lighter further includes a pair of fluorescent lamps
4b arranged at two sides of the light guide.

W.:l:t% the prior art arrangement described above, each
fluorescent lamp | 4b ha.s a central axils coinciding with the
thickness center of the light guide, so that the lamp projects

20 beyond the rear surface of the light guide when the diameter D
(see Fig. 15) of the lamp is larger than the thickness of the
light guide. Further, the lamp 4b is located inwardly of the
marginal portion of the  panel devic.e 2. Tt;us, even 1f the
thickness of <the 1light 'guidé is rendered small, the panel

25 device 2 must be spaced from the rear 1lid 6 at least by a
distance which is 1ar§er than the diameter D of the lamp. As a
result, the overall thickness H of the display is inevitably

increased, and the weight of the display is also increased
[A Similar device &1 desivibed i Usra-y 909 60‘{. on ulu'cl Hu frcam5(<

of dain 4 s based.] - g - Th“siiiﬁiilia'ii




rray be repl aced by a sinple adhesive means which has no buffer or
shock- absorbl ng function. 25 . Due to the absence of the engaging

paw s, "t he displ ay sho
fhan t hat correspindingbyki gs. TB"&SH ET HASBEER:

engagi ng

10

15

20

25

' i's even thinner and |ighter
r, the absence of the- _
5S even easier, so that the

pawl s makes th¢ asseRERLAGEDproce _
of the present invention to

It is, therefore, an objec

provide a back-light type liquid crystal display which may be
rendered very small in overall thickness and weight.

Another object of the present invention is to provide a
back-light type 1i§uid crystal display which has a reduced
number of components and can be manufactured easily at a low
cost while also realizing an additional decrease in overall
thickness and w'eight.

According to pﬂe—-&spee-t-e-s/ the present invention, there

_ as depined in dam 4 ‘
is provided a 1iquid crystal display somp NG g ane -
having a display window; a liquid crystal panel device reéceived
in lthe frame, the panel device including f£r9 and rear
transparent plates between which a iiquid crystal is sealingly
arranged; and a back lig_hter' received 4f the frame and stacked
to the panel device on the side herebf away from the window,
the back lighter inciuding & light guide which has at least one

marginal edge provided with a fluorescent lamp; characterized

~in that the Y4 p is located outwardly of a corresponding

marginal _e&dge of .the panel device, the lamp being arranged
offsef toward the panel device in a manner such that the lamp

With the! arrangement Aescribed—=above, the lamp is
located clear of the panel device and does not project beyond
the rear surface of the light guide, so that the diameter of
the lamp does not add to the overall thickness of the display.
Thus, the display can be correspondingly reduced in thickness

and weight.

REPLACEMENT SHEET

Sheet Has Been Reﬂlaced .
-3 -

il

" bee 1993




-+ 10

10

15

20

25

THIS SHEET HAS BEEN
REPLACED

Preferably, the display further comprises first bondirg

means interposed betwéen the frame and the panel device for
adhesive attachment  thereto, and second bonding means
interposed between the panel device and the back 1lighter for
adhesive attachment thereto. According to this preferred
arrangement, no rear lid need be provided,l and the frame need
have no engaging' pawl, so that the displaf having a reduced

number of components can be assembled very easily at a low cost.

there is provided a liquid crystal display comprising: a fixing
frame having a _front wall formed with -a displayp”window, the
frame also having a peripl_xeral wall; a. quid crystal panel |
device received in the frame, the  panel device having a
marginal edge spaced from the_ -feripheral wall +to define an
accommodating space betw€en the marginal edge and the
peripheral wall; and”a back lighter received in the frame and
stacked to the-panel dev:_tce on the side therecf away from the
window 6r illuminating the panel device from behind;

chapeCterized in that the back lighter includes at least one

Other objects, features and édvantages .of the present
invention will be fully ﬁnderStood ffom the following detailed
description of the preferred embodiments given with referen¢e
to the accompanying drawings, in which:

Fig. 1 is an exploded perspective view showing a liquid

- crystal display embodying the present invention;

Fig. 2 is a fragmentary sectional view taken along lines

II-II in Fig. 1;

REPLACEMENT SHEET
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rri_anuf=-éct ufi ng cost is correspondin
Fig. 10,- only a strip 15b" associa aatisush

As -shown in
uorescent lanp 14b may

be rendered wi de enough to partiallly. REP ~+he |anp, and the

portion of the strj 5hb" enclgsin
Po the frAARubactisipg gast 13

the Jlanp js .adnesively attached
FF&I?@QH’QH’PQJ# %“b‘i 1 e because the

| amp 14b can be supgorhediy 3n pRY2 15! Ship! TALAP NN bl addd A o

wei ght .

(4]

10

15

20
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fluorescent 'lamp 14b may be rendered wide enough to partially
enclose the lamp, and the portion of the strip 15b' enclosing
the lamp is adnesively attached to the frame 11. Such an
ari‘angement is preferable because the lamp 14b can be supported.
against displacing downward under its own weight. |
The widened strip 15b" may comprise an elastic film
having both faces coated with pressure sensitive adhesive.
Alternatively, the entirety of the widened strip may be made of
elastic adhesive which retains elasticity even after drying or
curing. Further, the widened strip may -be replaced by a simple

adhesive means which has no buffer or shock-absorbing function.

147~ - ] RAVanR ate pang TS GSE o7-Ta ==

obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the—invention, and all such modifications

as would be eb¥ious to those skilled in the art are intended to

v a¥a CLaLS - - a¥a 2O ) = ) ) ala -
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The meerleus{: N5 \Ffdy dc‘% Pé‘ei an, elastic film havi ng both faces

cOoated With pressure sensitive adhesive. 10 Alternatively, the entirety
of the m@ggg@gfﬁggégR fe nmade of el astic adhesive which retains
elasticit y| ng or curing. Fpther—iho—wi-derad Stll’l p
may be reg I IIEI, adhe5| ve neans| vRERLACEMENT\SHBER fler or
shock-abs '
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1. A liQuid crystal display comprising: a fixing frame (11)
having a display window (11b); a liquid crystal panel device
(12) received in said frame (11), said panel device (12)
including front and rear transggfent plates (12a, 12b) between
which a liquid crystal is sealingly—erranged; and a back
illumination device (14) received in said frame (11) and
stacked to said panel device (12) on the side thereof away

-fiﬂ? said window, said back illumination device (14) including

allight guide (i14a, 14c) which has at least one marginal edge
provided with a fluorescent lamp (14b), said lamp (14b) being
located outwardly of a corresponding marginal edge of said
panel device (12); '

characterized in that said lamp (14b) is arranged offset
with respect to the light guide (14a, 14c) in the direction of
the thickness of the liquid crystal display toward said panel
device (12) in a manner such that said lamp (14b) does not
project beyond the rear surface of said light guide (14a, l4c)
while projecting beyond the front surface of said light gquide
(14a, 1l4c) into an accommodating space between said frame (11)
and said'panel device (12).

2. The display according to claim 1, wherein said lamp (14b)
is attached to said light guide (14a, 1l4c) by means of a light
shielding film (14d) which has a generally tubular enclosing
portion (18) for receiving said lamp and a pair of leg
portions (19, 20) extending from said enc1051ng portlon for

attachment to said light guide, the one (19) oflleg portions

attached to said rear surface of said light guide extending
tangentially to said enclosing portion.

3. The display according to claim'1 or 2, wherein said frame

(11) has engaging pawls (11d) which are bent to fixedly

MR R O W00
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support said panel device (12) ahd said back illumination
device (14) relative to said frame. '

4. The display according to claim 3, further comprising
first buffer means (13a, 13b) interposed between said frame
(11) and said panel device (12), and second buffer means (15a,'
15b) interposed between said pénél device (12) and said back
illumination device (14).

5. The display according to claim 3 or 4, wherein said
engaging pawls (11d) are bent to engage directly with said
rear surface of said light guide (14a, l4c). ’

6. The display according to claim 4, further comprising a
rear 1lid (16) arranged in facing relation to said rear surface
of said light guide (14a, 14c), said engaging pawls (11d)
being bent to engage said rear lid.

7. The display according to claim 6, further comprising

e . - = Sa< M = - . = 3 - Iy —

(11) and said panel device (12), second b er—means (15a,
15b) interposed bedtween said panel device and said back
irramination—device—{14}—and third buffer means (17a, 17b)

interposed between said back illumination device and said 1id
(16). '

8. The display according to claim 1 or 2, further comprising
first bonding means (13a‘, 13b’) interposed between said frame
(11) and said panel device (12) for attachment thereto, and
second bonding means (15a’, 15b’, 15b") interposed between
said panel device and said back illumination device (14) for
attachment thereto, said first bonding means being elastic for
providing a buffer function. |

9. The display according to claim 8, wherein said first
beonding means (13a’, 13b’) is adhesively bondable to both of

said frame (11) and said pahel device (12).
. REPLACEMENT SHEET
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1.. -"Aliquid crystal display comprising: a fixing frame (11) having a
dlsplay mﬁndom/(llb) aliquid crystal panel device (12) received in said
frang (11), said panel device (12) including front and rear transparent
pl ates (12a, 12b) between which a quuid crystal is sealed; and a Badk~

i 1lumnation devi 1 receiyed in sajd,frane (11) and stacked to said
panel detfce QQ)SEﬁé%%é ACERreERYI cbP ﬁﬁﬁimf?oﬁFsgvdW%ﬁﬁG@W s@didd back

i1 um naééﬁh&emﬁ@nﬁé%emgl pﬂsag a1 ébat hssht) gy dah(e&%elgl%n\damfé has

Mo s etk neai S Penbl oty Tesr (azéoﬁrl'ei%raﬁécﬁe% ot Csai d

panel de&¢@£Cé1214) characterized in that said lanp (14b) is arranged
of f set
11. The display according to claim 10, wherein said second
bonding means (15a‘’, 15b’, 15b") is also elastic for providing
a buffer function. '

12. The display according to claim 10, wherein said second
bonding means (15b") has a portion partially enclosing said
lamp (14b), said partially enclosing portion being adhesively
bonded directly to said frame (11). |

13. The display according to claim 1, whefein said front

plate (12a) of said panel device (12) is fitted into said
window (11b).

cet Has Been. Reﬁaced THIS SHEET HAS BEEN
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. | REPLACEMENT okt
wi th respect to th I ght qui de” (14c,, 14c) in the direction of the
t hi ckness of the | |g4:UUNt1998d| sl ay toward gaid a (12)

a manner such that d lanp (144) |does not pg Q rba (3
surface of said |iph ' ; 1c) while p beo e fr

surface of said |light guide (14a, _14€)2into an accorrrmdatl ng space between
said franme g"%"@ a vVinge (s42) The di cording to
claim1l, Mé%é%ﬁfgal 3 %eefg)gg 7%ét tébghé‘(fet oi%%?r@clsl Shtueg%’fgq ?El‘ﬁa 14c)

by means ofaal igl ht%“f eaféarw bbb §14dg, W%lnah e @né&@%@a awlkubul ate

encl osing portion for receiving sard lanp and a pair | eg portions
(19, 20) exaﬁndragyf rwntsata SR desi ¢k DA | LdHr 14 and 15) for fixedly

"
retaining the panel device and the back lighter relative to the

| AN

5 fixing frame. ' £
The panel device 2 comprises .front and rear transparent
plates 2a, 2b between which a liquid crystal (not shown) is
sealingly held. The panel device further includes circuit
boai'ds 2¢c, 24, 2e bonded resp?ctively via film-like connectors
10 2f, 2gq, 2h. The circuit boards carry electronic components
(not shown) for driving the display. '.

. The back lighter 4 includes a flat 1light guide
consisting of a transparent plate 4a and a light shielding
layer 4c formed on the rear surface of the transparent plate.

15 The back lighter further includes a pair of fluorescent lamps

4b afr:ranged at two sides of the light guide.
A similar devxce is descrxbed in’ US—A—4 909 604, on which the preamble of claim 1 is based.

With +the prior art arrangement described above, each
fluorescent lamp 4b has a central axis coinciding with the
thickness center of the light guide, so thaf: the lamp projects

20 beyond the rear surface of the light guide when the diameter D
(see Fig. 15) of the lamp is larger than the thickness of the
light guide. Further, the lamp 4b is located inwardly of the
marginal portion- of the panel device 2. Tﬁus, even 1f the
thickness of the light guide is rendered small, the panel

25 device 2 must be spaced from the rear 1id 6 at least by a
distance which is larger than the diameter D of the lamp. As a
result, the overall thickness H of the display is inevitably

increased, and the weight of the display is also increased



attached to said light guide, the one;(19) of said leg portions attached to
said rear surface of said |ight guide extending tangetially to said

encl osi ng portion. 3. The display according to claim1 or 2, wherein
said frane (11) has engagi ng pawl s (11d) whhich. are bent .to fixedly

correspondingly.

It is, therefore, an object of the present invention to
provide a back-light type liquid crystal displey which may be
rendered very small in overall thickness and weight.

5 - Another object of the present invention is to provids &
back-light +type liquid crystal display which has a reduced
number of components and can be manufactured easily at a low
cost while also xealizing an additional decrease in overall
thickness and weight.

10 According to the present invention, there is provided a liquid crystal display
as defined in claim 1.

Hith the claimed arrangement, the lamp is located clear
of the panel device and does not project beyond the rear

25 surface of the light guide, so that the diameter of the lanmp,

does not add to the overall thickness of the display.Thus, the

displey can be correspondingly reduced in thickness and weight.

REPLACEMENT SHEET

04 JUN 1998




- 12 - support said panel device (12) and said back illum nation device
(14) relative to said frane. 4. The display according to claim 3,
further conprising first buffer neans (13a, 13b) interposed between said
frame (11) and said panel device (12), and second buffer neans (15a, 15b)

I nt er posed between said panel device (12) and said back illum nation device
(14).

- 4 -

Preferably, the display further comprises first bondirg
means Iinterposed between the frame and the panel device for
adhesive attachment thereto, and second bonding nmneans
interposed between the panel device and the back lighter for

5 adhesive attachment thereto. According to this preferred
arrangement, no rear lid need be provided, and the frame need
have no engaging pawl, so that the display having a reduced
number of components can be assembled very easily at a low cost.

Othexr objects, features and .advanteges o:':: the preee'nt
invention will be £ully understood from the following detailed
description of the preferred embodiments given with reference
to the accompanying drawings, in which:

25 Fig. 1 is an exploded perspective view showing a liguid
crystal display embodying the present invention;

Fig. 2 is a fragmentary sectional view taken along lines
1I-IX in Fig. 1;

M.
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5., The di splay according to claim3 or 4, wherein said engagi ng paw s
(11d) are bent to engage directly with sald rear surface of said |ight

gui de (1l4a, 1l4c). 6. The display according to claim4, further
conprising a rear lid (16) arranged in facing relation to said rear surface
of said |light gduide (14a, 14c), said engaging pawls (11d) being bent to
engage said rear |id. 7. The display according to claim®6, further
conprisinng third buffer nmeans (17a, 17b) interposed.between said back -

- 10 -
manufacturing cost is correspondingly xreduced.
As shown in Fig. 10, only a _strip 15b" associated with a
fluorescent lamp 14b may be rendered wide eno_ugh to partially
enclose the 1am§, and the portion of the strip 15b' enclosing

the Jlamp 1s adnesively attached to the frame 11. Such an

Ln

arrang_ement is preferable because the lanp 14b can be supported
against displacing downward under its own weight.

The widened strip 15b" may comprise an elastic film

having both faces coated with pressure sensitive adhesive.

10 ~ Altermatively, the entirety of the widened strip may be madé of

elastic adhesive which retains elasticity even after drying or

curing. Further, the widened strip may .ba replaced by a simple

adhesive means which has no buffer or shock-absorbing function.

CEPLACEMENT SHEET

04 JUN 1998




;i |1 um nati on device and said lid (16). 8. The display according to claim

1 or. 2, further conprising first bonding means (13a', 13b') interposed
between said frame (11) and said panel device (12) for ahisSBFREBech RESELP.
Hiiﬂal

and second bondi ng neans (15a', 15b', 15b") interposed:b
devi ce and sai d back |Ilun1nat|on deV|ce (14) for attachn d

first bondi ng nedms.pe ~Yor providing a buffer
The di spl ay aCCOI‘dI%IE L’*ng%‘@ Vherein said first bondi ng means (13a', .
13b') is adhesivdgl Wy bondable to hogh of _
4 JUN 1998 - o1 « THIS SHEET HAS BEEN
0: CLAThS REPLACED
1. 2 liguid crystal éisplay comprising: a fixing frese (11)

having a display window (11b); a liquid crystal pansl device
(12) received in said frame (11), said panel device (12)
including front and reasr transparent plates (122, 12b) between
which 2 liquid crystal is sealed; and a back illumination device (14) received
in 531d frame (11) and stacked to said panel device (12) on the side thereof away from said
W mdow,.saxd back illumination device (14) mclpdm_g a flat light guidz (14a, 14¢) which has
at Ieasi one marOinal edge provided \‘.ith a ﬂl.orescent Iamp (14b) said lamp (14b) being.

located outwardly of a correSpondma nargmal edge of said panel device (12);
characterized in that said’ 1a':m (14b) is arrangsd offse
with respect to the light guide (14a, 14c) in the éirection of
the thickness of the licuid crystal display towzrd sazid panel

device (12) in a manner such that said lamp (14b) does not
project beyond the rear surface of said light cuide (142, 14c)
while projecting beyond the front surface of said licht guide
{14a, 14c) into an accommodating space between said frame (11)
and said.panel device (12).

2. The display according to claim 1, wherein szid lamp (14b)
is attached to said light guide (l4a, 14c) by nps2ns of a light
shielding £ilm . (14d) which has a generally tubular enclosing
portion (18) for receiving said lamp and a pair of leg
portions (19, 20) extending froa said enclosing portion for

~ attached to said light guide, the one (19) of said leg portions attached o said reer surface

of said light guide extending tangetially to said enclosing portion.

3. The display according to claim 1 or 2, wherein szié frepe

(11) has engaging pawls (11d) which are bent to iixedly

* c L L] S *




“said Trane (11) and said panel device-(12). REPLACEMENT SHEET
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support said Ipanel device (12) and said back illumination
device (14) relative to said frame.

4. The display according to claim 3, further conprising
first buffer means (132, 13b) interposed between said frare
(11) and said panel device (12), and second buffer peans (15a,
15b) interposed between said panel device (12) and said bac<
illumination device (14).

5. The display according to claim 3 or 4, wherein said
engaging pawls (114) are bent to engage directly with said
rear surface of said light quide (14a, 14c). '

6. The display according to claim 4, further comprising a
rear 1id (16) arranged in facing relation to said rear surface
of said light guide (14a, 14c), said engaging pawls (11d)
keing bent to'engage said rear 1id,

7. The display accoréing to clain 6, further coamprising
third buffer means (17a, 17b)interposed between said back
illunination device and said 1id (16).

5. The display according to claim 1 or 2, further conprising
first bonding means (13a’, 13b’) interposed between said frare
(11) and said panel device (12) for attachment thereto, &nd
second bonding means (152/, 15b’, 15b") interposed betwaen
s2id panel device and szid back illumination device (14) for
attachnment thereto, said first bonding means being elastic for

providing a buffer function.

$. The display according to claim 8, wherein szid first
bonding means (13a‘, 13b’) is adhesively bondable to both of
said frame (11) and said panel device (12).

[N



10 The di spl ay accordlng to clain18 or 9, mhereln sald second- bondlng
means (15a', -15b'.,-15b")} is adhesively bondable to”both of -sai'd panel
device (12) and sald back illumi nation device (14)..- 11. The displ ay
according to claim10, wherein said second bonding means (15a', 15b', 15b")
is also elastic for providing a buffer function.” 12. The display according
to claim10, wherein said second bondi ng neans (15b") has a portion

partially enclosing said |anp (14b), said-partially encI05|ng portion belng
adhesively bonded directly to said frame (11).

10. The display according to claim 8 or 9, wherein said
second bonding means (15a‘’, 15b’, 15b") is adhesively bondable

to both of said panel device (12) and said back illumination
device (14).

11. The display according to claim 10, wherein said second
bonding means (15a’, 15b’, 15b") is also elastic for providing
a buffer function.

2. The display according to claim 10, wherein said second
bonding means (15b") has a portion partially enclosing said

lamp (14b), said partially enclosing portion being adhesively
bonded directly to said frame (11).

13. The displéy according to claim 1, whefein said front

plate (12a) of said panel device (12) is fitted into said
window (11b).

THIS SHEEF HAS BEEN
REJLACED
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kg,-;-e-'f’fhe dj splay according to claim 1, Wherei n said front plate (12a) of
said panel device (12) is fitted into sard w ndow (11b).

- 11 - ' REPLACEMENT SHEET
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1, % liquid crystal display comprising: a fixing fre
having & display window (11b); a liquid crystel pan

(12) received in said frazme (11), said panel dzsvice
including front and rear transparent plates (122, 12b) bstween
which a liquid crystal is sealed; and a back illumination devize (14) received
in said frame (11) and stacked to said panel device (12) on the side thereof away from said
mndow s2id back illumination device (14) mclLdmoaﬂathO‘xt guide (142 1-‘.c).which'l'-as
at least one mcrcmal edge provided w nn a ﬂLorescent lamp (140), szid lamp (14b) beiag.

located outw ardly of a correapoqdma n.-..rgmal edge of said panel cevice (12);
' characterized in that said la‘:m (14b) is arrangsd offset

with respect to the light guide (1l4a, 14c) in the direc
the thickness of the liguid crystal display towzrd szid panel
device (12) in a panner such that said lamp (14b) does not
project beyond t’ne rear surface of said 1lght cuide (14

while pro;ec\.mg beyond the front surface of said licht guids
(14a, 1l4c) into an accomzodating space between szid fraze (11)
and said.panel device (12).

2. The display according to clainm 1, wherein szid lazp (14b)
is attached to said light au1da (142, 14c) by mezas of & light
shielding filn (14d) which has 2 generally tubuler enclosing
portion (18) for receiving sazid lampp and a pair of leg
portions (19, 20) extending from said enclosin ng port

ztiached to said light guide, the one (19) of s2id leg portions attached ta said reer surface

of said light gmde extending tangetially to said enclosing portion.

3. The display according to claim 1 or 2, wherein szid freme

|-‘
|-f'

(11) heas cngaglng n%‘s (11d) which are bent te fixed
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- 12 -

support said panel device (12) and said back illuainztion
device (14) relative to said frame.

4. The display according to claim 3, further conprising
first buffer means (13a, 13b) interposed betwesn szid frens
(11) and said panel device (12), and second buffer neans (15a,
15b) interposed betwesn said panel device (12) and sa2id back

illunination device (14).

5. The display according to claim 3 or 4, wherein said
engaging pawls (11d) are bent to engage directly with said
rear surface of said light guide (14a, 14c). |

6. The display according to claim 4, further comprising a
rear lid (16) arranged in facing relation to said rear surface
of said light guide (14a, 14c), said engaging pawls (11d)
being bent to engage sazid rear 1lig. '

7. The display according to claim 6, further comprising
third buffer means (17a, 17b) interposed between said back
illunination device and said 1id (16).

8. The display according to claim 1 or 2, further conprising
first bonding reans (13a’, 13b’) interposed betwesen said frace
(11) a2nd said panel device (12) for attachment thereto, aad
second bonding means (152/, 15b‘, 15b") interposed betwazn
s2id panel device and szid back illumination device (14) for
attachment thereto, said first bonding means being elastic for
providing a buffer function.

¢. The display according to claim 8, wherein szid first
bonding means (13a’, 13b’) is adhesively bondable to both of
said frame (11) and said panel device (12).
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