2159654 -1- DI SPLAY DEVI CE FOR TELEPHONE OR THE LI KE ELECTRI C APPLI ANCE 5
The present invention relates to a display device preferabl y errpl oyabl.e for

tel ephone or the like electric appliance and npre partic ,ag Ao
i nprovenent of or relating to a display device for cl ear?-yl d)4 ng

I nf or wto means on a-light 10 per meabl e menber with the ald of light m~

beam mtted through the latter fromaglight source such as |ight S

emtti di ode, snall lanp or the like. To facilitate understanding of the

pr esent 15 invention a typi calDEPiveht DEWRCEJFERI E?LGBHD&eE @Rable for a
t el ephone will be described below with reference to Fi 1 and 2. To

assure that the telephone 1 is opdtttlelKByEHEGTBIC AGP |IéI"Cl§uttons 2

wi t hout any particular 20 difficulty in a dark roomor the like

| ocation, arrangenment is made such that t-he dial buttons 2 constituted by

|'i ght perneabl e nenber of transluent resin are |ightened fromthe one side
by light beamtransmtted froma light emtting diode 4 which is 25 '

di sposed in a casing 3 of the telephone | as illustrated in Fig. 2, and
informations 5 on the upper surface of the dial buttons 2 (see Fig.1l) are
5 The present invention relates to a display

device preferably employable for telephone or the

like electric appliance and more particularly to

improvement of or relating to a display device for
clearly displaying information means on a-light

10 permeable member with the aid of light beam
transmitted through tHe lat;;r from a light soufce

such as light emitting diode, small lamp or the like.

To facilitate understanding of the present
15 invention a typical tonven;ionalﬂdisplay device
usable for a telephone will.be describeé below with
reference to Figs. 1 and 2. | | | i-
To aséure that the telephone ]l is operated by
depressing dial buttons 2 without any pérticular
20 difficulcty in a dark room or the like 1oéatjon,
arrangement is made.such Lhat the diai buttons 2
constituted by light permeable member of translucent
résinare lightened fromthe one side by 1ight beam
transmitted from a light emitting diode 4 which is
25 disposed ina casing 3 of the telephone 1l as
illustrated'in Fig. 2, and informations 5 on the upper

surface of the dial buttons 2 (see Fig.l) are



-2° vi-sual ly recogni zed by an user with the aid of a part of light beam
{emtted fromthe light emtting diode 4 in the direction as identified by
arrfow marks in Fig. 2), the part. of 1ight beam being di spersed 5 .
upwardly in each of the dial buttons 2. It should of course be understood
t-hat- the informations 5 in Fig. 1 are constituted by letter, figure/Z3xnbol
or=e conbi nation thereof. The conventional_,display device is 10
constructed in the above-descri bed manner "such that the deal buttons 2
constituted by Iight. perneabl e nenber of translucent resin are |pghtened :
from the 1ight beahtWht o F 86 Thibht SR T 2dht o8h riithy thechba L £ 8 PRAE t ne
informations 5 on the,; r rf £96 mt dijgl,, jaut i 2148

g by‘i ﬁﬁ. bedm ?}t‘éﬁﬂ:ﬁed ig mt RGedhdly el%figtﬁtt: dlogde

visual ly recogni ze user w the aid of a part of eam (as

identified by arrow HRrlkheAdiitekitdonlas Aent AR thy idr foAS ddd&s AG Nt ed
out as a drawback of the conventional display device that an intensity of

20 l'ight beam r gq@gni2)abli eopatriie ofunfigar Wddn iv¥itigratisyeredcarried
thereon is less than that of |ight beam (as identified by arrow nmarks A in
Fig. 2) adapted toujvdrdbDynihegath 6 hecise deiavdlbidt 0bnish2, diTal shbwXdRFE 2,
resulting in reduced lighting 25 efficiency. Thus, the informations 5

often fail to be vicualdey becangiirmarbod adrd iy .tHeritdormanidde Toiwepigonal
di spl ay devi ce, ' :

1 are constituted by letter, figure, symbol or a
_ combination thereof.
W
The conventional display device is
10 constructed in the abovg-described manner such Lhal
the deal buttons 2 constituted by light permeable
member of translucent resin are lightened from.the
light beam transmitted from the light emitting diode
4 so that the informations 5 on the upper surface
158 of the dial buttons 2 are visually recognized by an
user with the aid of a part of light beam (as
identified by arrow marks A in Fig. 2). As a
result, it has been pointed out as a drawback of
the conventional display device that an intensity of
20 light beam recognizéble on the surface with
informations 5 carried thereon is less than that of
lllght bheam (as ldentificd by arfnw_marks A.iu_Fig.
2) adapted to he transmitted to the side Qall aof
the dial buttoens 2, resu]Ling.in reduced lighting
25 ufficiéncy{ Thus,.the informations 5 often fail 1o
| be'visnally.recognized clearly.

Further, in the conventional display device,



3 the. above-nentioned tendency of reduced lighting efficiency is remarkable,
particulary due to the fact that the tel ephone 1 is operated nerely -with
power supply froma tel ephone cable, and therefore it is 5 difficult to
supaéé%éhe di splay device with high intengity of. light beamfroma light _

sour nou h;&a&%wﬂgﬁgigé#oaggsé%g tqr}re r:er%léle ho\rﬁ%g dark room or v~
th I . T t t bed 10 '
o et s0% o O LEERl ARMEAL VIS Bl koo
i sing; 2 d I el Ui f ,

gorg;;fl?gce opposite ?9 said upper, face and a %%gf fac | sai d Iigﬁ{ nee
permeabl ¢ rHAN the: toleRRBRRLLI Of PRe5AYAq BRTEi Y Eh REMER 4 15

ti f said fa f ' ' . f t '
ocat | on vhiiFEbE! 608 "R oraTRERSms FaR STty (el fte B Fohe5f “the upper
¢ : . i di . o , it Liaht t q
[acei 2ob! A EPLESF GSPRRBHNY" R, BIRASY ndffed TRt NBEH AN torey
thereof bel nhid e’ 68! 3ghe Bafh HARY o AWn{ dirdelefshglCrgPans
i ncludi ng a horn-shaped recéss ‘having a circunmterential face, "and fornmed in

sai d upper fACEWPPORsEe t8 dpktaltiedthes LEIEHHVHE i_hﬁilél &sﬂkefoafgi s of

sai d horn-shaped recess is 25 co-axial wth said:optical axis, sal
circunferentdg@lef@ceikavibeagisnhstantially inverted triangul ar shape

With a view'to mitigating the above désc:ibed -
10 disadvantages., the present invention provides a dial
illuminator comprising: a plate-shaped light permeable
member includihg an upper face, a lower face opposite to
said.upper face and a side face, said.light permeable
member héviﬁg_infptmation to be illuminated formed on a
15 portion of said upper face, and a kecess;formed in said
lower face at a location which avoids a loqation
‘Sorrgspohding to said portion of the upper face; a light
;onrce disposed in said recess, for emitting_light
toward said upper face of the 1ignt permeable member C:
20 with the optical axis thgreof being perpendicular to
| :said upper face; first reflective means including a
horn-shaped recess having é circumferential face, and
formed'in said upper faée oppdsite to éaid light source
éﬁéh.that a cenﬁer axis of said horn-shaped recess is.
25 co-aiial with said optical axis, said circumferential
. face having a substantially inverted triangular shape
with obiiqﬁe sidés being curvéd inwardly when_sectioned

by a’




wi th oblique sides.being curved i nwardly when sectioned by a 4 pl ane
i pcluding said center axis, said first reflecting means being adapted to
reflect light incident into said |ight perneafle nmenber fromsaid |igl
source in a direction radial to the.direction of the incident light 5

meaﬁ’s _of said C?P%qﬁirﬁ% 4%&6? a@gn§ EOQQ:.EE]C Lg(ﬁi' 99.: a:}%élcq%%;]

sal 8™si de face havi ng 1 an
OH@dré

an arched confi ' PV ékﬁk 0 a
center axis therqg{) gbn:‘g{ cod axi a‘?awlth tﬁigﬁg gg tgr ng)%%g o cﬁmﬁd

hor n- shaped recq&sﬁn@%&m@ ﬁéﬁﬁ&ﬁtff&nnﬁé"ﬂa RegRY adaricd itrP d eceive

light which is reflected at the first reflective neans in a direction away

from sai d i nfor gEideut il reaiff | estenai dirgbteohcds! cal! indiadchtsal ight
information, so that the information 15 is illumnated by |ight fromthe

light sour ceS\mlbqh neansfdELd£Id a¢ibobnfepentiagt fasd;saaansecdndective
means. The dial illum nator of the present invention assures that the |ight

beameni tted fraeflecdintmeans ckormedr anssaiedite thee wiforumd ikight
. carrying 20 surface via both the first and second reflective portions at a
hi gh optical ef ffeximeable Tember andl havipgcat wallgporsdonce®fcan @Exrahestl.
The high optical efficiency achievable with the present invention can
configuration provided around said horn-shaped recess
with a center axis thereof being co-axia; with the
St 10 center axis of said hornfshaped recess, said second
reflective means being adapted to receive light which is
reflected at the first reflective means in a direction
away from said information and re-reflect said reflected
light toward said information, so that the information
15 1is illuminated by light from the light source which is
reflected at both the first and second reflective means.
The dial illuminator of the present invention
assures that the light beam emitted from the light
&j source is transmitted to the information carrying
20 surface via both the first and second reflective
portions at a high optical efficiency. Thus, a small
capacity light source can bé used. The high optical
eff;ciency achievable with the present invention can

readily compensate for small positional errors in the

25 mounting of a directional light source. .



readily conpensate for small positional errors in the 25 nounting of a
directional 1ight source. 5 Enbodi nents of the present invention w'l|

now be -descri bed by way of exanple only and with reference to the
acconpanyi rg drawi ngs, in which; Fig. 1 is a perspective vi'ew of a .
tel ephone with the 5 conventi onal di s\pl)é ay device enpl oyed t,herefor, -Fi gz
2 1s agrrental vertical sectional view of an essential part in the. ’fb
conve nal dlsplay devi ce, . shown in an €n| arged scale, Fig. 3 is a
perspecti ve vi efkmgpd amﬁéﬁépﬁﬁhénﬂtHF%§QEﬁ 1%?%@Fb9“d8?ﬂée“@@b6ﬁﬁlng to the
i nvention enployed therefor, Fig. 4.is a perspectiye view of various
corrponents gese ébGIﬂsEWaVaHe\?ifc@"i‘ﬂ“Hir?g omly ng\/n"’Fﬁht Refgrensec #9 ed

st at e, 1§ a fragﬁfntal vertigcal -sectional view of the

dlsplay devFE@ 5F°8W83H¥ﬁ5ﬂn45? ingsq AR ¥RYCRF I ustrating the Ilght
PRTEGHE ek T Bl e o B R
ospect i ver soRpaRtteatd, Ay el A efed SptofpachhntRREr ! oo o e
' Fig. 2 is a fragmental vertical sectional view of an
essential part in the conventional display device, shown
in an enlarged scale, |
Fig. 3 is a perspective view of & telephone with a
10': display device according to the invention emﬁloyed
therefor, |
Fig. 4 is a perspective view of various components
of the display device in Fig. 3, shown in the
disassembled state, |
15 Fig. 5 is a fragmental vertical sectional view of
the display device of the invention, particularly
illustrating the 1ight permeable member constituting the
display device, | ' . o/
Fig. 6 is a plan view of the light permeable member
20 in Fig. 5, and |
Fig. 7(a) and (b) to 10(a) and (b) are combination
of fragmental plan view and vertical Sectionél view
respectively;“pérticularly illustrating severai“examples

of information means on the iigﬁt pérmeable'member.



of- information means on the light permeabl e nmenber. -6- Now, the present
_rnventlon w Il be described in a greater detail hereunder with reference to

"Figs, 3 to 10(b) which illustrate a'preferred 5 enbodi ment thereof. A
t &l ephone 20 with a display device according to the present i ‘Eﬁ on used
()

therefore is schematically illustrated in Fig. 3. A casing 21 ASt i tuting
t hes t el ephone 20 includes an upper 10 cover 22 on which a group of dial
buttons 23, two lines of function buttons_g4 perform ng abbreviated dial
operation or the like and two lines of witing panel 25 for witing thereon
i nformati ons such as abbrevi ated di al nunber, client nane or the Ijke 15
are arranged in accordanc 'tﬁhFh@rFPF&§tﬁ&ﬁé@qkﬂﬂnhi hebe degapdbaft from

t he draw ng, one of“$he W@“&' 3 %b cate on t e Iefthand si de of
the function buttons 24 BT S 48 ac}ne (ﬁf t'He" TSI of the

dth
Iséﬁmahgp thyd?;SI gﬁgdgew Ce%ggﬁ‘)(;ﬂ') th‘:lhaxqr] ‘PJ“IJ‘@S“D? éc}feﬁo% (raca3| ng 21

nvent 1on 1s ho

at the positian | ocatrshRelaW dieeyd ting panels 25, as illustrated in
Fig. 4. The dISp|ay J§81ce 30‘%nc|u es a light 25 per meabl e menber 31

made of transparent resin giefephone 20 with a display device
according to the present invention used therefore
is schematically illustrated in Fig. 3. A casing
W Zi constituting the telephone 20 includes an upper
10 cover 22 on which a group of dial buttons 23, two
lines of Function buttons 24 berforming abbreviated
dial operation or the like and two lines of writing
panel 25 for writing thereon informations such as
abbreviated dial number, client name or the like
15 are arranged in accordance with the illustrated
layopt. As is apparent from the drawing, one of
the writing.panel 25 is located on the lefthand
o side of the function buttons 24, the other one being
on the righthand side of the same and they are
20 covered with a layer of transparent cover 26.
Furﬁher,'Lhe.display device 30 of Lhe invention is
housed in the casing 21 at the position located
hefow the writing paneis 25, as illustrated in Fig. 4.
The display device 30 includee a light
25 permeable member 31 made of transpareut resin which
is fitted intea slot 22a on the upper cover 22 vo
be firmly held therein. The upper cover 22 is

formed with a recess 22b soas toallow thewriting



Is fitted into a slot 22a on the upper cover 22 to be firmy held therein.
The upper cover 22 is formed with a recess 22b so as to allow the wi,ting
-7- panAi\ 5 Lo be fitted into the recess '22b.. As is apparent fromFig.8

4, the @D4ing panel 25 is firmy held in the recess 22b by engagi ng

proj ect \g 25a into slots 22c. Further, a circuit 5 . board 32 is . -
di sposed™~bel ow t he upper cover 22 80 that a light emtting diode 33 .
serving as an essential conponent for theydisplay device 30, a plurality of
function buttons 24 and others are arranged at predeterm ned positions on

the circuit 10 pobetr@532owhieciiiitselli datlo yheerened st @2bhe Bppds cover 22

by nmeans of set screws 34. " The light emtting diode 33 is i movably

mount ed on the c#anTFHQOQFGMSEiBn éuchhﬁahnéFiﬂBaPaFFé 25gH® enitting
portion 33a is oriented upwar Tn Fig , reference nuneral 35

desi gnates a sheE!’!‘éybéelltf)‘ca‘t‘led*t?n rter?éséotztzd’mbYoF“tgﬁéllnlgght per neabl e

menber 31 to create backgrougg cqolor f r th &r The sheﬁ 35 is
usual |y made of BéBéPCSFOPﬁe Pké"ﬁﬁté %ﬂs ﬁPte AEERES )y 3 S Hidet 35

may be 20 | ace th ayer St coated aon th rCU|t board
32.  FurtheP re 8F§rﬁid3\ynhﬁe$éfp§€ a‘ggleln%‘fes % p?d{e[lércr?vrr%tgeﬂofs copper- f oi |
wh.ich

that a 1ight emitting diode 33§erv133as an
essential ﬁomﬁbnent for the display devicg 30, a
plurality of function buttons 24 and others are T
arrangéd at predetermined poéitions on the circuil
10 huafd 32wﬁich is fixedly secured to the upper
cover 22 by means of set screws 34. :The light
emitting diode 33 is immovably mognted on the
circuit board 32 in such manner that its 1i§ht
emitting portion 33a is oriented upwardly. Tn Fig.
15 4, reference numeral 35 designates a sheet to be
loﬁated on.the bottom of the ]igh; permeable member

31 to create background color for Lhe latter. The

O

sheetiSSjs usually made of paper or the like
‘material. Alternatively, the sheet 35 may be
20 reﬁlaced.ﬁith a layer of resist coated_onthe
o circuit board 32. Furthef, réference numeral 36
designates a pattern made.of copper foil which
sefves to define the boundarj,along which the sheel
'§Sis:£obe adhesively secured L§Lhe circuitl board
25 32, The light permeable membér 31 is formed with a
| reflécti?e.portion 31b at the position located

opposite to the light emitting.portiou 33a of Lhe



seyVes*to define the boundary al ong which the sheet 35 is to be adhesively
secured’ Lo Lhe circuit board 25 32. The light perneable nenber 31 is
formed with a ref lective portion 31b at the position | ocated opposite-to

the light emtting portion 33a of Lhe light emtting diode 33 so that
| i7ght. beamenmitted fromthe light emtting portion 33a is transmtt _6 a

plurality of informations 37, 38 and 39 vi8-the reflective portion at
which [ight beamis 5 caused Lo reflect. In the illustrated
enbodi nent, the infighiatéminst BYg B dmd Bosarhak ol/f gilel RApR iy Gt
permeabl e menber 31 by silk printing process. As B%*usirayed in.Fﬁgl 5, the
reflective portior 3 Ghe Jridh yeaPigit the BT oM pht? o SRS ELE0 ) jght

per meabl e menber 31 and .esseptial |y copprises a sam -spherjc recess 31c
adapted to house t'Hefefd ‘trh‘épl‘wh‘fxe’n'l' Wl"ﬁ'{:}' por'td gn@'&i}g %#Jlt'ﬂje “'i'ght

em tting diode 33, ,a recess 31d hayi Na{ AveL t.ad ' | ation
and a side wall sulrl}eacreefgﬁ%cﬁqsve S‘ BQ?%‘S %ingaﬁ:h@g“?gnwff utr g‘?él%‘#]ggés seen

from the abgve. cBEALd!CE de1L0E. OGRS S0 PREYE RO 85 bbb iRbne,

reflective portionis forne e upper surface of the [ight perneable
mefber 31 at the pogit{of, L RS} Ehls 037 eCid YadPOY® e PN 1 §00E5h Cthe 20

recess 31c and has a center axis 31c' which extends coaXially relative to
Lhe axis of the spyigfht@bermeable member 31 by silk printing process.
| As illustrated in Fig. 5, the reflective
LJ- portion 31b is provided on the bottom part of the
10 light permeable member 31 and essentia]]y comprises
a semi-spherical recess 3lc adapted to house therein
the light emitting pbrtion 33a of the light
emitting diode 33, a recess 31d having an inverted
conical configuration and a side wall surface 3le
15 having an arched configuration as seen from the
‘ above, Specifically, the recess 31d serving as a
first reflective portion is formed on the upper
U surface of the light permeable member 31 at the
position located directly above the semiéspherical
20 recess 3lc and has a cenLer axis 3lc' which extends
| coaxially relative.to Lhe axis of lhe.épherical
roacess 3lc. Tt should bhe noted ﬁhaL the diverged
surface of the recesé 31d is gradually ‘curved
toward thé informations.37, 38 and 39 on the 1ight
25 permeable member 31. On Lhe other hand, the side
wall surface.31e serving as a second reflective

portion has a center axis identical to the center

uxis 31c' of the semi-spherical recess 3lc, as is



recess 31c. Tt should he noted that the diverged surface of the recess 31d-
is gradually curved toward the informations 37, 38 and 39 on the |ight 25
permeabl e menber, 31. On the other hand, the side wall surface 3le serving

as a s@d_ref}/&ctive portion has a center.axis identical. to Lhe center

axis 3 lof the”semni -spherical recess 3lc, its.is -9- bust seen in K g. .-
6. Next, operation of the display device 30 as constructed in the R
above-descri bed manner will be described. el ow. 5 Referring to
Fig. 5 again, light beamenmtted in the upward direction fromthe |ight-

emtting di ode 3dvert &een rto ke 19-ght perneabl e menber 31 without any

occurrence of reflection at the sem -spherical recess 3lc and it is then 10
reflected in the radial xr%ctq'%ﬁfarte’l%{)iv{e "tc}Ue OHERY T8V I5¢ sﬁé)faﬁi ght

beamemtted fromthe light, emtting.diode 33, .that i ' he. horizontal .-
direction al ong tcﬁ’é‘s?trfv“é'%teé’d 'c"orﬁhcea% be A 6He II4ra§1c“e‘:|:s'r2 wg]rl]ld] \Aﬁéer eby the

direction of tra ] SSil | i ght beamis changed by 90 degrees (as
represented by apféogvﬁstfrlabr sq%)l.%ik part of light beamreflected in the

horizontal girection exqiaed Ve Ederigf led@fid, ghigheameani ented toward
the main body : _ : _
emitted in the upward direction from the light
eﬁitting diode 33 enters:into the light permeable
member 31 withoug any occhrrénce of.reflection at o
the.semi-spﬁefical récess.3ic and it is then
10 reflécted in the radial difeétion relative to the
optical axis of light beam emitted from the light
emitting diodé 33, tﬁat is, in the horizﬁhtal
direction along the inverted conical surface of the
.recéss 31d whereby the'diréction of transmission of
15 1ight.beam is changed by 90 degrees (as represenied
| by arrow mafks B). A part of light.beam reflected

in the horizontal direction exclusive of Lhe

O

reflected light beam oriented toward fhe'main body
3la of the light permeable member 31 is caused to
20 mﬁve toward thé side wall surface 3le. Since the
side wall surface 3le sérvihg as_the'second
reflective portion has an arched configuration as
illus;rated.in Fig. 6, thé difectidn of iight beam
ischanged when the light beam fsreflected on the
25 side wall surface 3le. Thus, éwiﬁg to.the
arrangemént_of ﬁhe firét and sécand'reflective

portions made in that way, light beam which has



3la of the |ight permeable member 31 is cause t:o 20 nove toward the
Side wall. surface 31le. Since the side wall surface 3le serving as the
second ref lective portion has an arched configuration as illustrated in
Fig. 6, the direction of |ight beamis changed when the l'i ght beghr+s
reflected on the 25 side wal |l surface 3le. Thus, owing to tfE-
arrangenent of the first and second refletl4ve portions made in way,
| i ght beam whi ch has -10- entered inLo the |ight perneable member 31 is
fully collected ithteedrion adhfeflight Menues ks mekgr Hh. ia_ufgﬂt beam
collected at the- na bod 3la is then cau to.c II|de t he
i nf ormations 37, ‘5 %‘hc}"\ﬁé §nefRa %ﬂr‘?‘a&e“ﬁfi [C‘)He 'h'é QV"%YLa of the

i gh b |
e'mgttege][ ?g"r"n | IGQh f’Per 3 n¥ ctokie%?é‘{eedtéghiﬁgeﬂai » E'&f%eiﬁﬁ't j peam

sourc suc as I I ng di ode or I ke " means is

10 oriented topggg éma@%bcqsﬂm@@asagsyhsegtt.aeihrshhaeemabbe menber

via reflective portions provided on a par the I'ight perneable nenber in

the above-degcribgg JrANSY.ohtché ssspsed 6haéhél.ﬂbinbsaar¥lslaraasmt_ted to
required position 15 Wthout fail irrespective of th act that 1 ight

source is nountedchét DigREEpEPMEABDEI P@Abefr BDIwhereby they are

lightened.
Since light beam emittéd from 1ight source
"’ such as light emitting diode or the 1ike means is
10 oriented toward the ﬁain body constituting the
light permeable member via reflective portions
provided on a part of the 1ight permeable member in
the above-described manner, it is assured that
light beam is transmitted to required position
15 without fail irrespective of the fact that light
sourcé is mounted with some unintentional error
during assembling, maintaining or insbectjng
g~; operation. As é resuit, informations on the light
permeable member are lightened at a high optical
20 efficiency.
Finally, duscriﬁLiuu will be briefly wade as
to the structure of the infarmations 37, 38 and 39
us illustrated in Lhe foregoing drawings,
An infofmation as'Lypicallf identified by
25 reference numeral 37 in Figs. 7(a) and (b) is
provided on the \ight permeable member 31 by
printing process such as silk printing process, pad

pfinting process, hot stamping process or the like.



during assenbling, maintaining or inspecting operation. As a result,

informations on the |ight perneable nmenber are |lightened at a high optical
20 sffjciency. Finally, description WI'l be briefly made as to the

structure of
f or egoi ng- dr.
reference nu
per neabl e ne
printing process,

(b) is prep
i nformati on

10

15

20

25

e

i nformations 37, 38 and 39 its i llustrated in Lhe

gs. An information as typically.idenLified by 25

37 in Figs. 7(a) and (b) is provided on the 1 ight

-

A

o~

€r 31 by printing process sdith as silk printing process, pad

hot stanping process or the'like. = An information 37 as
illUstrated in Flgs. 8(ujnanwlfg§bpatienpldepasediByanaytafd tilme Rtgaps of
engravi ng grooves along the outer periphery of the information 37 and
filling them wi t h8{a) ranhdling sapTepaspdchfivarol brihAansraper adti on 37 as
illustrated in Figs. 9(a) and (b) is _prepared by way of the steps,of
engavi ng grooves BPoRYViAg BLPRY eSepilHid Fher outer Wﬁdﬂﬁﬁﬁﬁi14%7t§ﬁd

covering the pattern of the 1 | att er. defined inside.the grqoves with a
| ayer of printed fFEﬂfmﬁﬁ??ﬁfg?n%T?oﬂig$13§ Fhﬁﬁsff5$e8a?ﬂtFP8§}“f0€a) and
ng@yfgg EQ?0§teps of recessing the whole pattern of the

ed b
7

An information 37 as illustrated in Figs.
9(a) and (b) is prepared by way of the steps of
engaving gr?&ves along the outer periphery_of the
information 37 and covering the ﬁatte:n of the
latter defined inside the.grooves wi;h a layer of
printed film. |

An informatisn 37 as illustrated in Figs.
10(a) and (h) is prepared_hy way of the steps of
recessing the whole pattern of the information 37
below the surface of the light permeable member 5]
and coating it with paint having a_specific color.

As will be readily understood from the above
description, arrangement of grooves along the outer
periphery of an information and preparation of:an
information in the recessed structure cause
reflection of light beam élong the outer periphefy
of én informalion, resulling in cach uf Lhe
iuformation being visually recognized.clearly.

While the present invention has been

described above with respect to the illustrated

~embodiment in which the light emitting diode 33 and

the reflective portion 31b are located on the



15 ‘bel ow the surface of the |ight pernmeable nmenber 31 and coating it

wi t.h paint having a specific color. As will be readily understood fromthe
above® description, arrangenent of grooves along the outer periphery
information and preparation of an 20 information in the recessedaiggs
structure cause reflection of Il.ight beam al ong the outer periphery o

i nfor maLi on, resulting in each of the i ¥l@~mati on being visually recognized

clearly. Wiile the present invention has been 25 descri bed above with
respect to the i lllefdthvandecs ighdook rdve 1idgivihi pdrmeéwb 1 ¢ ginemizenw t35 rap di ode 33
and the reflective portion 31b are | ocated on the -12- lefthand side of

the |ight pernea¥e®ddibdiigs: sasdef.i htFsheuls afd c@urse doul d of course
be underst-ood the_p{esent i nvention shoul.d not be limted only to this, but

they may be | ocatdf'efistapd dhe RrsAfted PRMtIOh Hirt bt 195t per neabl e

nb 31 f - th f ti ly. \What | ired th t
remer 918, L2 Eoud 0y AHPULLR OO el LA Pec
that |ight N the |ight 1t di od ' 0 ' t ed
(hat L1 90 bR S d T d R 400, AR P b 3T

per or nation nmeans

carried thereon ya ¢F&f | 8CUINS PAId&%n properly. What is required

with respect to the position where they are located

on the light permeable member is that light beam

~ emitted from the light emitting diode 33 is
- 10 oriented toward the main body of the light
permeable member with information means carried
thereon via reflective portions.
It should be noted that the present
invention may be embodied in any acceptable manner
- 15 without departure from characterizing features of
the invention. Therefore, the foregoing
embodiments are merely illustrative in all respects
K,/ but should not be construed limitative. The scope

of the invention is as defined by the appended
20 claims without any obligation of restriction
atlributable to a part or the whole of descriptiun
in the specification which has prepared in that
way. Further, it should be nofed that all changes
ur‘modifications made without any departure from
25 the scope of the invention should be coustrued to

be included within the scope of Lhe invention.



It should be noted that the present invention nmay be enbodiedi y ’
accept abl-es manner 15 W t hout departure fromc il tures 6f. |
n. Therefore, the foregoing enbodi rre“iﬂﬂﬁ"ﬁ["ﬁ“@fﬂuml ustrative .
gcLs but should not be construed.limtatiove.r s e of the
I nventi on~’s i,ned by the appended 20 clainms without any obligatiaon™y
of restrictioﬁzégﬁgﬁbutable Lo a part or the1zMOIe of description i-n the A
speci fication which has prepared in that way. Further, it should be noted
that all changes or nodifications nade w thout any departure from 25 the

Scope of the hOVE&FHwarﬂ¥¥%§§§§%§095é6ﬁfifdiha:be i ncluded within the

scope of Lhe 1 nvention. 13 1. Adia

i 11um nator conprizSigiGgred dilAica Shegiee peshbabBeMehbermanditg W ng an
upper face, a |lower face opposite to sald upper face and a side face, said
light per meabugp@enifacdla\d Nbwer NfHEEBépPOsitebeol aid APpREt fdehm a
portion of said upper face, and a recess fornmed in said |lower face at a
| ocati on which aided€ard oEdidlignt cperndablet Membed manting) of the upper
face; a light source disposed in said recess, for emtting 10 Iight toward
sai d uppers f adaformatdidn gid perikhithinatedefovmeld bhe aoporadoryoss t her eof
bei ng per pendi cul ar '

said upper face, and a recess formed in said lower face

at a location which avoids a location corresponding to
said portion of the upper face; _ \w
a light source disposed in said recess, for emitting
10 light toward said upper face of the light permeable
member with the optical axis thereof being perpendicular
to said upper face;
first reflective means including a horn-shaped
recess having a circumferential face, and formed in said
15 upper face opposite to said light source such that a
~center axis of said horn-shaped recess is co-axial with
said optical axis, said circumferential face having a o/
substantially inverted traingular shape with obligue
sides being curved inwardly when sectioned by a plane
20 including said center axis.‘said first reflecting means
being adapted to reflect light incident into said light
péiméable member from said light SOurce in a direction
radial to the direction of_tne_incident light by means.
of said circumferential face; and |

25 second reflecting_means formed on said side face of



to said upper face; first reflective neans including a horn-shaped recess

:having a-circunferent}i H ﬂﬂf med in said 15 upper face opposite to
sai d*l'i ght source sucjfmm mjmﬁﬂ rl xi s ofigai d horn-shaped recessed
co-axial with said opticdl &xi 8 %ait circunferential face having &"

stibst ant i al | y vney ey disk tpedneath B ﬁgﬂﬂérg%hgiﬁgbﬁﬂﬁeasuwfilﬁﬂﬂ%lé&"??d

i mwar dl y when sectioned by a plane 20 in salrd center "axis, sald

first reflectiag amansd heb R geept Bnt prooib8at akbdhl Ls%(iidd%trx{-i%tg{%gg%é f'he

| i ght perneable menber fromsaid light source in a direction rad
direction of tfeddiCivith 4 edicdy é‘fﬂ@stﬂé:ééfdb@'ih%“%‘i%%ta'lailiftﬁfei _and
the Ii

25 second reflecting nmeans forned on said side face of 1 ght
per meabl e nentdre awhtewiagif o€l saD@rhopl-ShapedarebedsCorRhidUsdddiy
provi ded around said horn-shaped recess with a center axis thereof belng
co-axi al w $ h refd exeritve mearns dfe kwg dadapvedhepedeceies 1ignitd WA H
reflective neans bei ng adapted to receive light which is reflected-at the
first reflectineflacted iat cthie rEttsvnrefbgctivel meadsi dhoandiirectdvh
re-reflect said reflected |ight toward said information, so that the

i nformation | 8Way fhRomtsidyinfepmatiom and regheflectceaild clefileckead
reflected at haoth the first and second reflective nmeans. 2. A dial

i | luninator adi@¥h F@¥ard $aidn information. so that the information

is illuminated by light from the light source which is

N 10 reflected at both the first and second reflective means.

2. A dial illuminator as defined in claim 1., wherein

said light source comprises a light emitting diode.

3. A dial illuminator as defined in claim 1, wherein
each of said information is formed by a printing.

15 operation.

4. A dial illuminator as defined in claim 1, wherein
said information is formed by grooves which define the
periphery of the configuration thereof, said grooves

being filled with coloring means.

20 5. A dial illuminator as defined in claim 1, wherein
said information is formed by a combination of grooves
which define the periphery of the configuration thereof

and a printed area surrounded by said grooves.



said light source conprises a light emtting di ode—3—A—diat—+t+urtnat or ,
as defined in claim1, wherein each of said information is forned by a = -

printing 15 operation. 4. A dial illunmnator as demllmuuﬂﬂumlﬂl wherein °
sai d.inf tion is formed by grooves which define t he 4
confi gur n thereof, said grooves being fifsed wth ol lOri"ng means. 20 51;_
A dial illumnator as defined in claim1. wherein said information is L
formeéd by a conbination_ of. grogves whi ch define the perjphery of the '
confi guration &herRddiahdliIpPiRpEaraAsa desAinathddy $12Lm; 4. gPBsTein 15
6. Adial i'llumpatfor as defined in cl aifm 1, wherein said inforpation is

formed by a r 33k HREPEMARIORNA St FALMSH: PYu ALK RFE |aEga; having Lhe

i nf ti . said d i filled Wwth | ori .5
7 OATa | SRRAPEF ST hA0, BREPL P S0and A rALOtRAEEPBCRSARE
reference to Fiouy eiseg’eégeﬁoa_%qt €135 PTAVY Wt Sl 2 9P ing means.

N

|

v

5 7. A dial illuminator substantiélly as héréinbéfoze
described wi’tn"'i:eference to Figures 3 to 10 of the

accompanying drawings.




