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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 for sealing holding a liquid 

crystal therebetween, is retained by a fixing 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 known, back-light type liquid crystal 

1 O displays are widely used in portable word processors or 

computers. Obviously, this type of 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. 

1 5 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 lb. The fixing frame also has a rectangularly· 

annular peripheral wall le farmed with engaging pawls ld. The 

frame accommodates a liquid crystal panel device 2 with a set 

of elastic buffer strips 3a, 3b, 3c interposed between the 

front wall la 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 Sa, Sb, Sc interposed 

betweren ._-~he __ .·pa~~l ·· .. device and the back lighter. A third set of 
. . - ~:-
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elastic buffer strips 7a, 7b, 7c are interposed between the 

back lighter and a rear lid 6, and the engaging pawls ld are 

inwardly bent to engage the lid (Figs. 14 and 15) for fixedly 

retaining the panel device and the back lighter relative to the 

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 

boards 2c, 2d, 2e bonded respectively via film-like connectors 

1 0 2 f, 2g, 2h. The circuit boards carry electronic components 

(not shown) for driving the display. 

The back lighter 4 includes a flat light guide 

consisting of a transparent plate 4a and a light shielding 

layer 4c formed on the rear surface of the transparent plate. 

1 5 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 .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 the 

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 

- 2 - 1ili1Ulii~1r · 



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. 

S Another object of the present invention is to provide a 

back-light type liquid 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 weight. 

10 According to one aspect of the present invention, there 

is provided a liquid crystal display comprising: a fixing frame 

having a display window; a liquid crystal panel device received 

in the f~ame, the panel device including front and rear 

transparent plates between which a liquid crystal is sealingly 

1 5 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 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 panel 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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Preferably I the display further . comprises first bonding 

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 

adhesive attachment thereto. According to this pref erred 

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 _aspect of the ·present invention, 

1 o there is provided a liquid crystal 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 

1 5 accommodating space 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 f rem 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. l; 
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Fig. 3 is a fragmentary sectional view taken along lines 

III-III in Fig. l; 

Fig. 4 is a fragmentary sectional view corresponding to 

Fig. 2 but showing the display in an assembled state; 

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 the present invention; 

Figs. 8 and 9 are . 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 from the arrangement of 

1 5 Fig. 9; 

20 

25 

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; 

Fig. 13 is a fragmentary sectional view taken along 

lines XIII-XIII 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 

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 



is shown to comprise three main components. These main 

components include a fixing frame 11, a liquid crystal panel 

device 12, a back lighter 14, and a rear lid 16. 

The fixing frame 11, which is made of a metal for 

5 example, has a front wall having a rectangular window llb of 

predetermined length Ll and width Wl. The frame further has a 

rectangularly annular peripheral wall llc formed with a 

plurality of engaging pawls lld. The frame works as a housing 

for accommodating the compo~~nts to be described hereinafter. 

1 0 The liquid crystal panel device 12 comprises front and 

· rear transparent plates 12a, 12b between which is hermetically 

held a liquid crystal (not shown) . 

be made of glass for example. 

includes three circuit boards 

Both transparent plates may 

The panel device further 

(two longitudinal and one 

1 5 transverse) 12c, 12d, 12e 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 via film-like 

20 connectors 12£, 12g, 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 llb, respectively. Thus, when assembled, the front 

25 transparent plate 12a 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 14c 
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provided on the rear surface of the transparent plate 14a. The 

transparent plate 14a may be made of acrylic resin for 

example. The back lighter further includes fluorescent lamps 

14b arranged along the respective longitudinal margins of the 

5 light guide. Each lamp 14b 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. 

Pref er ably, the lamp is of the aperture tube type which is 

designed to emit light locally from one circumferential portion 

10 of the tube into the light guide. 

According to the illustrated 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 

1 S is offset toward the liquid crystal panel device 12 so that the 

lamp does not project beyond the rear surface of the light 

guide, i.e. , the rear surf.ace of the light shielding lay~r 

14c. In other words, the lamp projects into the space between 

the longitudinal circuit board and the peripheral wall llc of 

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

As shown in Fig. 3, the light shielding film 14d 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. 

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

extends tangentially to the enclosing portion 18 because of the 

above-mentioned off set, whereas the other leg 20 extends 

non-tangentially to the enclosing portion. 
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In assembly, the liquid crystal panel device 12, the 

back lighter 14 and the rear lid 16 are arranged in stack. A 

set of buffer strips 13a, 13b are interposed between the frame 

front wall 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 strips 

17a, 17b are arranged between the back lighter and the rear lid 

16, and the engaging pawls lld of the frame 11 are bent 

inwardly to engage the underside of the lid to fixedly retain 

1 0 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 surface of the light guide (light shielding 

layer 14c) . Thus, the diameter of the lamp is not added to the 

9verall thickness of the display, thereby making t.he ·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 lld of the frame 11 are. bent to engage directly with the 

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

possible because the fluorescent lamps 14b are located offset 

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

lighter 14 substantially flat. 
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Obviously, the second embodiment is advantageous in 

reducing the total number of components and thereby making the 

display even thinner and lighter. Further, the se~ond 

embodiment is also desirable in that each fluorescent lamp 14b 

5 is supported by the engaging pawls lld against 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 adhesively bendable on 

both faces. Similarly, the back lighter 14 is attached to the 

1 5 panel device 12 by another set of buffer strips 15a' , 15b' 

which are rendered adhesively bendable on both faces. 

Each of the buffer strips 13a', 13b', 15a' 1 · 1sb' 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 a simple adhesive means which has no buffer 

or shock-absorbing function. 

25 Due to the absence of the engaging pawls, the display 

shown in Figs. 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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manufacturing cost is.correspondingly reduced. 

As shown in Fig. 10, 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' enclosing 

5 the lamp is adhesively attached to the frame 11. Such an 

arrangement 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. 

1 0 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 

1 5 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 

25 
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C L A I M S 

1. A liquid crystal display comprising: a fixing frame ( 11) 

having a display window ( llb); 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 

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 lighter including a 

light guide ( 14a, 14c) which has at least one marginal edge 

provided with a fluorescent 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 (14a, 14c). 

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 and a pair of leg portions 

5 ( 19, 20) extending 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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3. The display according to claim 1 or 2; wherein said frame 

(11) has engaging pawls (lld) 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 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 panel device (12) and said back lighter 

5 ( 14). 

5. The display according to claim 3 or 4, wherein said engaging 

pawls ( 1 ld) are bent to engage directly with said rear surf ace 

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

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 (14a, 14c), said engaging pawls (lld) 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, lSb) 

interposed between said panel device · and said back lighter 

5 ( 14), and third buffer means ( l 7a, l 7b) interposed between said 

back lighter and said lid (16). 

iiiiiUT 
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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 

5 panel device and said back lighter ( 14) for attachment thereto, 

said first bonding means being ela.stic for providing a buffer 

function. 

9. The display according to claim 8, wherein said first bonding 

means (13a', 13b') is adhesively bendable. 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', 15b") is adhesively bendable to both 

of said panel device (12) and said back 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 

( llb). 
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14. A liquid crystal display comprising: a fixing frame ( 11) 

having a front wall ( 1 la) formed with a display window ( 1 lb), 

said frame also having a peripheral wall ( 1 lc); 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 illuminating said panel device from 

1 0 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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