SPEGI FICATION Title of the Invention PANEL UNIT OF DEALI NG BOARD Backgrod
of t'he Invention Field of the Invention The present inventbep f€l &e ﬂ@
panel unit of a dealing board adapted to be enployed in t&rm naI s of
and_financial organizations. Reference is nade to co-pendi ng application
nunbey 9206518.4 from which this application was divided out. Description
of the Prior Art Nowadays, the term nal of the banking organizations uses a
dealing systemcarrying out transactions or dealings of securities, shares

and foreign exchange by manmg nes. A unit of such deal i ng
system has a dealing board p rating portions and

mul ti-function tel ephones and the |ike, a desk on which the dealing board
is installed. The dealing systemis constructed by installing a plurality
of the desks in a dealing room FIG 20 shows a conventional desk 50

i ns{x Sﬂ Eﬁ ;mad&mtﬂtm The desk 50 has an operation part 51 having
‘various tel ephoning functions and a dealing board 53 having a hand-set 52,

respecti vel PANBLe@NIT! OF OBXLING' BOARRDt he desk 50 has a display
appl ance 54 placed on the rear part of the desk so as to show encomc

| nf O'gaRicpPOurid Cof e Invention

Field of the Invention
The present invention relates to a panel unit of a dealing
\-~ board adapted to be employed in terminals of banks and financial
organizations. Reference is made to _co-p_ending application number
9206518.4 from whiéh this application was divj.ded out.

Description of the Pricr Art

Nowadays, the terminal of the banking organizations
uses a dealing system carrying qug”t:gnsactians qr_dealings
of securities, shares, and foreign exchange by means of

telephone lines. A unit of such dealing system has a dealing
board provided with operating portions and multi-function
telephones and the like. a desk on which the dealing board is
.installed. The dealing system is constructed by installing
a plurality of the desks in a dealing-raem.

FIG 20 shows a canventiou;l desk 50 installed in the
dealing room. The desk 50 has an cperation part Sl having
various telephoning functions and a dealing board 53 having
a hand-set 32, respectively placed on the desk. Further,
the desk S0 has a display appliance 54 placed on the rear

part of the desk so as to show encomic information and the



like. In order to use the dealing board 53 as a couni cation neans, the
deal i ng board provides a set panel Units containing a dial operating
portion 55, a displaying portion 56 of. for exnple. a liquid crystal
display and the |ike show ng a name of the sender, a volunme dial 57 for _
controlling sound vol um of the hand-set 52 and dark-and-light |evel of the
di spl aying portion 56, and a set of one-touch dial buttons 58 (hereinafter
referred to as a button nerely) for calling out the particular or appointed
C ghpner in a one-touch manner through the tel ephoning |ines or network.

E ®utton 5 8 has a label on which a name of the client is printed and
stucked uoto its top face in orde to shown whomthe button rel ates. Because

the clienid podezheacusancheadeslingubonrd: SBf as cal from each ot her.
It has been necessary to paste different set of |abels for different

d eximmun beatitoR 3 risan s wnufaiiashghsggﬁgggﬁifiahﬂcawfhﬂcgaﬁiﬂ the

prior art. It has been difficult to nmassp deal i ng boards and cope °
Wigdel % aﬁgg$§ﬁ§?ﬁ€ d dih '

are d%’ng&i n clien o?r;c)g#e'g.°%%Wg$f%gqap%agﬁh?x%rgieng
SWeriah 8 Obe. rdf WWlkBIY. "K' Vi Cdyiehl 'dialld) and

the like showing a name of the sender, a volume dial 57 for

controlling socund volums cf the hand-gset 52 and dark-and-light
level of the displaying porzion 56, and a set of one-touch
dial buttons 58 (hereinafter referrsd to as a button merely)
for calling cut the particular or appointed customer in a
ocne-touch manner through the telephoning lines or nectwork.

Each button 58 has a label on which a name of the
client is printed and stuckad onto its top face in order to
shown whom the button relates.

Because the clients whom the dealing boazrd S3 is used
are difZfered from each other, it has been necessary to paste
diflerent set of labels for different dealing boards 53 to
the top faces of the buttons 58 in accordance with the prier
art. It has been difficult to mass-product the dealing boards
and cope with a change-demand occurresd when perscnal changes
and the similar change are done in client companiss.

FIG 22 shows cne of the apparatus for solving such
. problem of the conventicnal method. According to the pricr
art, 8 liquid crystal indicator 59 is installed by a button

S8 as shown in FIG 22, Names of the customers are indicated



art. aliquid crystal indicator 59 is installed by a button 58 as shown in
FI G 22. Nanes of the custonrs are indicated on the liquid crystal

i ndi cator 59 of the panel unit of the conventional dealing board can be
easi,ly changed by neans of a controlling of the software of the conputer.
Accokging to the prior art, due to a narrow space for containing the
nmounted parts of the panel unit, the indication device is restricted to
ones of aliékgd crystal, such as the liquid crystal indicator 59. It is

noted theM e kiFBiecFEYHAY drdicator IhpEatbe PRngl sush tkiaf thenot
clear and a view ng aggle is narrow. In addition, the liquid crystal
i ndi cat ocoRy shfstonal nggaddaobeasdycravhs eaeibyt changed by meansinof
electric wiring of the liquid crystal indicator 59 is nmade conplicated and
a nount i Bg caRtzRl bingf ofhdhe geftvayet Af ithe cacwpuwtemecessitates nuch
hand-wor k. According to another indication nethod of the custoner names on
t he panel unit, &ccoudhngg teartdie iprjpacatton due top af aarnéwaspaesa
di splay device and the like, so that it is possible to recognize the nanes
of the cdsroroorstadiningt thebaicurntedcpadtentaf t tiket panelcamifi¢cahd ng to
such panel unit, when light of ultraviolet ray LEDs arranged on the top
indication device is restricted to ones of a liquid crystal,
such as the liquid crystal indicator 59. It is noted that
the characters displayed on the indicator 59 of such kind is
not clear and a viewing angle is narrow. In addition, the
liquid crystal indicator 59 must be mounted on every low of
the buttons 58, so that an electric wiring of the liguid
crystal indicator 59 is madéJEdmpiicated and a mounting
operation of the liquid chstal indicator 59 necessitateé much
hand-work.

According to another indication method of the customer
names on the panel unit, a touching panel is placed on the top
face of a plasma display device and the like, so that it is
possible to recognize the names of the customers without
labels attached onto the top faces. According to such panel
unit, when light of ultraviolet ray LEDs arranged on the top

- face of the display device in a matrix shape is interrupted
by a finger of the operator, the position of the finger is
detected and it is a function of a switch. As a result, there

is no feeling of pressing_thgubuttons and an operability of

the panel unit is deteriorated. Because the indicator 59 is



face of the display device in a matrix shape is interrupted by a finger of.

the operator, the position of the finger is detected and it is a function
of a switch. As a result,

there is no feeling of pressing the buttons and
an operability of the panel

unit is deteriorated. Because the indicator, 59
is 3 directly touched,

the indicator 5 9 is apt to becone dirty -
deteriorating visibility of the indicators.

Addi tionally, the conventi onal
deal ing board 53 used as a term na

; of financial organizations orjﬁﬁgPanies
dedirectly i nouched:r shmcindicagara 59 oist apEh&R PeGame g i t
I's necssary to provide tel ephone functions and a keyboard for using these

t el debepddratintswvisivikieen et tinel idrdicaxcorad 53, the keyboard is
made and used as a unit and the united keyboard has operation buttons as

shown in FI ﬂ?:i E1S24 che eaventitrad danlingt coatdwsdiusedc
31 consists of a but

ton"58. an electric conductive contacting rubber 59

CboRhl e detia P b0n Sanch it ddapititignd of dompanspsiionls

upneldly PYoddéfa) tPadiabtiche byC ridlil’ o¥° telbptione 1Andd, /"
so that it is necessary to provide telephone functions and
a keyboard for using these tslephone functions.

In the conventicnal dealing board 53, the keyboarad
is made and used as a unit and the united keyboard has
operation buttons as shown in FIG 23 and FIG 24.

In detail., the operation button shown in FIG 3l
consists of a button S8, an electric conductive contacting
rubber 59 placed below the button 58, a printed substrate
6l1. and a panel 62 covering the printed substrate 61. The

button 58 is adapted to be urged upwardly by a resiliency
of the electzic conductive contact rubber 59. An cutwardly
projected engagement porticn 63 is formed on the lower and™
outer Circumferential portion of the button 58. Because the
engagement porticn 63 engages with the bottom face of the
panel 62, the button 58 doessn’'t get out of place £rom a hole
64 of the panel 62.

When the button S8 such constructed above is pressed,
the button 58 lowers by a stroke S and a contact portion 63
placed on the electric conductive contact rubber 59 comes in

contact with contacts 66 on the printed substrate 61 leading



proj ected engagenent portion 63 is forned on the | ower and outer
circunferential portion of the button 58. Because the engagenent portion
63 engages with the botto face of the panel 62. the button 58 doesn't get
out _of place froma hole 64 of the panel 62. When the button 58 such
cons{yucted above is pressed the button 58 lowers by a stroke S and a
contact portion 65 placed on the electric conductive contact rubber 59
cogsed fr£ERIAL  beitWwrdnthEse 6eontantr 6@ ed SifosiBatRPBBTENY; ﬁgﬂi

el ectricity between these contacts 66. It is apparent that the | ow end of
the-huil1o0 ¥hd Seene! Bhdied 58 ofs! epairated! from caceqpctage

contact rubber 59 by a gap X2, thereby.the former cannot cone in contact

Wit hat | atq € + 5ANAK, i } i can %i2,h
thete EBn TEE SR ARG ERC oY SbpefreY Y Tane
hei ght of the engagenent portion 63 is C. and a_thick h ric
'con%%@?ﬂ?é’ coRea cgmsse 2ARPS =ONe A3 "‘tﬂ?nﬁa‘@: anﬁ. %z&i‘sé \/\g?‘lelt;!?t he
stroke S and the gap X2 equals to a thickness size Am

f aceven wikenr thedconnacht pmi@n_t RSt GPme s 2Bt qﬁ%&%%@_ﬁ 'CiabdP

contacts 66.

. When a thickness of the panel 62 is shown by D. a

height of the engageméﬁt'portion 63 is C, and a thickness of

-he electsic conductive csnract —ubber 59 is B, a total of

2. <, and.B. as well as the stroke S and the gap X2 eguails

-to a thickness sizé A measured £rom the top face of the

printed substrate 61 to the top face of the panel 62.

Other operatiocn buttons shown in FIG 25 and FIG 26

have been used in the field. The button shown in FIG 25 has

~a dome~like button 68. and a polyester sheet 67 having its

upper surface printed and covering the button 68. Another
'~ button shown in FIG 26 has a silicoon rubber sheet 69 in

addition to the dome-like butten 68 and the polyester sheet

67, and a different button 70 connected tO the silicoon rubber

sheet 69. It is apparent that the flat button 70 is placed
on and above the dome-like button 68. A thickness size A

of the butten shown.in FIG 26 measured from the top face of
the printed substrate 61 to another top face of the panel 62
is exceedingly shorter than the size A of the operation

button shown in FIG 23.



O her operation buttons shown in FIG 25 and FIG 26 have been used in the f
ield. The button shown in FIG 25 ha a done- li ke button 68, and a’ pol yester
sheet 67 having its upper surface printed and covering the button 68.

Anot her button shown in FIG 26 has a siLicoon rubber sheet 69 in addition
to the dogg-like button 68 and the pol yester sheet 67 and_a diff erent - _
button 70 nESFBeR | ORGTATLED. DURTANSo 68 and 130, 1$ROYat
the flat button 70 is pI aced on and above the done-like button 68. A

t e kNEBs 26 z8nd FIGhegut respectively itave nstrokes rématheondy f ace
of the printed substrate 61 to another top f ace of the panel 62 is

eatowtndl mmhbdctush’ s (HO1d8g A?ﬂ%fpﬁﬁt ' Oflitﬁrs W Ceridl G

23. 5 The conventlonal operatlon ttons 68 an shown in FIG 25 and

glrkéﬁbeegg of po?;eé‘%ér ma r|a gh% ? ”@%??Wﬁﬁ@’ ﬁ#s 72 gg: ;*%t
but tons o8 AR eArenglire Sonmnelinh Cox pomeniag (e me Lo £F 1
%dgslp:ar;ggaoard a 5a|t£§¥hare use%gquggt.lsy., tbge%/tg\nnl'l lsog lggéer.}obe;ge
employed in the dsaling board and they are used fregquently,
they will be broken before long pericds. It is said that
they haven't reliability in operatiocn.
When the thickness size measured 2zom the top face of -
the printed substrate 61 and the top face of the button 58
in the conventional keyboard unit 53 is made small, insulation
rasistances batwesn ths printed substrats 61 and the button 38
bscomes low, sta'i:ic elect=icity noise impressed to arocund the
button 38 through its top side is transferred to a signal
pattern 72 connected to an elec:trode of the canta:t 71 shown

in FIG 27 and entered into an electo3nic cizeuits Srom a

through hole 73 through a connector. thereby generating

errors in operation.



they haven't reliability in operation. Wen the thickness size neasured
fromthe top face of the printed substrate 61 and the top face of the
button 58 in the conventional keyboard unit 53 is made small, insulation
resi stance between the printed substrate 61 and the button 58 becones | ow,

staté@’ P%:F rg’gigugnqi,%ﬁ@gﬁsed to around the button 58 through its top
si de er e 0 a slignal pattern 72 connected to an el ectrode of the
contact 71 shown in FIG 27. and entered into an electronic circuit froma
t hrough hole 73 through a connector. thereby generating errors in

h e conne ! el __ e
et ant T AR FARHATYY 81 et MaRbett JoeAEddbebert | huerenonl .id he

S a panel  unrt alrng provided with a
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unit conprises: a-
Chectingg: i clr phsdanbinyn plaliimaf putiatd. (1¥ 3l fposkd 8R5
R hbSedcoeREact the Surtace of & aigply; 'N° Puttons whieh

wherein the keyboard unit comprises:
a printed substrate provided with a plurality of switch
_céntacts.'ei rubber sheet which, disposed on the, printed
Egsubstrnte has a plurality of contact portions movesble into
contac t / : _ ‘ .
with the switch contacts, the buttons which, disposed on the
rubber sheet bring the contact portion into contact with the
s&itch contact, and a panel disposed above the printed
substrate and which has a plurality of holes through which
each of the buttons moves in up-and-down direction, and
wheréin each of the buttons has engaqement.portions
which, being adapted to prevent the buttons from coming out
. of the keyboard unit, 1s adapted to engage upward with the
lower face ot the panel, and the portions of the rubber
sheet and the printed substrate which face the engagement
portions are provided with a plurality of relief holes
through which each of the engagement portions is moved when
the button is pressed.
According to a second aspect, the present invention is

a panel unit ot a dealing board provided with keyboard unit

comprising:



rubber sheet bring the contact portion into contact with the swtch
contact. and a panel disposed above the printed substrate and which has
a plurality of holes through which each of the buttons noves in up-and-down
direction, and wherein each of the buttons has engagenent portions which.
bei ng adapted to prevent the buttons from coming out of the keyboard unij,
i s adapted toc2epdngd:upward with the Lower face ot the panel, and the
portions of the rubber sheet and the printed substrate which face the
engagement poati vnbbene piuetedinclmdingural i plusgalikyi ePtholc@ntassugh
whi ch each of tile engagenent portions is noved when the button is pressed.
Accor di pprttmiansecond aspect, the present invention is a panel unit of a
deal i ng board provided with keyboard unit conprising: 7 a panel; a

rubber sheeta iprimtiedg sabspratal i dyispwsedorhereapbrt Ebes; pangdi nasd
substrate di sposed beneath the panel and having a plurality of switch
cont act haningara hpparndrity do$poseiitoh t¢entapbsis aandarenantiht RAELLT DS

contacts for
disposed on the substrate around the switch contacts for
preventing genevation of static electricity noise, and
buttons disposed in a plurality of holes formed in the
panel so as to move in up-and-down direction to move the
contact portions of the rubber sheet into contact portions ~
with the switch contacts of the printed substrate wherein
the buttons include engagement portions adapted for
engagement with a lower face of the panel to prevent the
buttons from coming out of the keyboard, and relief holes
are formed in the rvubber sheet and the printed substrate

facing the engagement portions, through which relief holes

the engagement portions are moved when the button is pushed.



preventing generation of static electricity noise, and buttons disposed in
a plurality of holes fornmed in the panel so as to nove in up-and-down
direction to nove the contact portions of the rubber sheet into contact
portions with the switch contacts of the printed substrate wherein the
buttowag include engagenent portions adapted for engagenent with a
Lower face of the panel to prevent the buttons from com ng out of the

keyboard, and relief holes are formed ill the rubber sheet and the printed
substrate facing the engagenent portions, through which relief holes the
engagenent portions are noved when the button i s pushed. Bri ef

Description of the Drawings FIG 1 is a plan view show ng the keyboard unit
according to anot her enbodi nent of the present invention. FIG2 is a front
vi ew of the another enbodi ment above. FIG 3 is a side view of the another
enbodinment. FIG 4 is an enlarged section show ng the operation buttons and
its neighboring portion of the keyboard unit according to the other
enbodinent. FIGS5 is a section taken along a line E-E shown in FIG 10. FIG
6 is a section depicting an operation condition

Brief Description of the Drawings

FIG 1 is é plan view shoéing the keyboard unit
t according to another embodiment of the present invention.

FIG 2 is a front view of the another embodiment above.

FIG 3 is a side view of the another embodiment.

FIG 4 is an eﬁiarged éecéicn showing the operation
buttons and its neighbbring portion of the keyboard unit
according to tﬁé other'embodiment. |

FIG 5  is a section'takén along a line E-E shown in
FIG 10.

FIG 6 is a section depicting an operation condition
of the coperation butﬁcn. ”

FIG 7 is a section taken along a line F-F of FIG 1l0.



of the operation button. FIG7 is a section taken along a line F-F of FIG
10. 9 FIG 8 is a section depicting an operation condition of the
operation button. FIG 9 is a diagram of curves depicting strokes and
downi ng force of the electric conductive contact rubber. FIG10 is a _

di agram of the curves depicting strokes and pressing force in experinments
FIG11 is a flat view of another enbodient of the keyboard according to the

presentFEGve®'i bs. & lMmezion adiepicting @nt bparstionncandilion F| G
19 FIG 13 is a side elevation of the enbodi ment above. FIG 14 is an
ofniidceplratibavintiteosma’t about the operation button on the keyboard

unit. FIG 15 is a section taken along the line GG shown in FIG 22. FIG 16
IS a Segiriepn gleRiaClid <RR" 'oa.ﬁf' iwf Pgetdicesbandn. FI G
17 is a?tsreac)t !%nat!gkdenraa ?_ng th?’l’! ne ﬁ*sha(; |=ntlbflag)22. FIG 18 is a

awHiRg FUMERIcY £RE' ¥iél=S¥Y' ddflaBerive contact rubber.

FIG 10 is a diagram of the curves depicting strokes and

pressing fart_:s in experimsnts.

FIG 11 .5 a flat view of ancther embodiment of the

keyooard accerding tc the preasent invention.

FIG 12 is a front view of the embodiment shown in FIG 19.
FIG 13 iz a side elevation of the embodiment above.

FIG 14 is an enlarged plan view of a part about the
operation button on the keyboard unit.

FIG 15 is a section taken along the line G-G shown in
FIG 22.

FIG 16 iz a section depicting an opsraticn condition of
the cperation button.

FIG 17 is a secticn taken along the line H-H shown in
FIG 22.

FIG 18is a section showing an operation condition of

the operation button.

FIG 19 is a detailed view of a contact in the keybosrd

10



the operation button. FIG 19 is a detailed view of a contact in the
keyboard 10 unit. FIG 20 is a perspective view of the desk installed on
t he conventional dealing board. FIG 21 -is a perspective view af a panel
unit <0f the conventional dealing board. FIG 22 is a sect on of the panel
unit skown in FIG29. FIG 23 is .a section of an operation button installed
the conventional keyboard. FIG 24 is a section show ng an operation cndit
ion of the operation button. FIG 25 is a section of another operation
burritm. enpl oyed on the conventional keyboard unit. FIG 26 is a section of
still another operation button used on the conventional keyboard unit. FIG

27 is a detmg| 26 "divaoperdpeetore vitew lof thehdeskvdnsuadledyboard
unit. 11 :

on the conventiocnal dealing board.
FIG 21 “is a perspective view of a panel unit of the
conventicnal dealing board.
FIG 22 is a section of the panel unit shown in FIG 29.
FIG 23 is a secticn of an cperation button installed
wd the conventional keyboard.
TIG 24 is a sectizn showing an operaticn csnditisn
of the operaticn butten. -
FIG 25 is a section of another operation button
employed on the coanventisnal keyboard unit.
o FIG 26 is-a secticn of still another operatiocn button
used on the conventisnal keybocard unit. |
FIG 27 is a detailed view of the contact installed on

-.Q-the cénvent:‘.cnal ‘keyboard unit.

11



Description of the Enbodinents FIG1 to FIG 7 , respectively show anot her
enbodi nent of the key board unit used as an operation part of the dealing
board. It is apparent that a panel 24 has a plurality of square openings._
24a arranged along vertical lines or rows and horizontal l|ines or colunns,
and buttons 23 each fitted into the square openings 24a. The buttons 23_has
a shape of thin plates. The button 23 has an engagenent portion 23a forned
at | ower corners of the button 23. The engagenent portion 23a is inserted
to a bottomface of the panel 24 and engaged with the bottom faced 12

The button 23 has projections or protrusions 23b forned on its bottomface
comng in contact with a top face of a contact portion 22a of an electric
conductive contact rubber 22. The electric conductive contact rubber 22 is
adapted to intimately contact with a printed substrate 21. Each button 23
has for exanple. two contact portions 22a protruding upward and attached on

the bottomface of the button 23. A thin portion 22b of the contact portion'
22a has a resiliency

Description of the Embodiments

FIG 1to FIG 7 , respectively show another embodiment
of the key board unit used as an coperation part of the dealing
board.

It is apparent that a panel 24 has a plurality of |
square openings 24a arranged along ve:tical lines or rows and
horizontal lines or columns, and buttons 23 each fitted into
the square openings 24a.

The buttons 23 has a shape of thin plates. The button .
23 has an engagement portiocn 23a formed at lower COImers of

the button 23. The engagement porticn 23a is inserted to &

bottom face of the panel 24 and engaged with the bottom face.

12



urging the button 23 upward. Two contacts 2la adapted to be electrically
connected to each ot her through the contact portion 22a are forned on the
printed substrate 21. It is apparent that these contacts 2la are pl aced
under<the contact portion 22a. In addition, the electric conductive contact
rubbe&r 22 has a recess portion or relief hol e 22¢ to which portion the
engagenent portion 23a projected fromthe corner of the button 23 is
applied. The printed substrate 21 has another relief hole 22b forned

t herein. The engagenent portion 23a of the button 23 is |oosely inserted
downward t hrough these relief holes 22c and 21b. The thickness of the

el eTheé i Buteod/c23 VRasopreciectibas 5 | protrrusions ad3hofaTMeRoPRCt of
the front end of the engagenent portion 23a | ower than the bottom face of

they pgi Bb%‘%owbﬁééét Somirdy on \BSh £detPuilt &3 top pfasecdfina chatadtact

portion 22a lowers by the. stroke S Operation of ‘the panel unit of the

Pr e36EELGAY A 0gs el clibcrzbE SHdugRdve | Bontiseencate na2.

npanyi ng rawnngs s not pressed, resiliency of the

thin porti olrhgzgl g#} a{lll,.:cuép%d%%h@%fowefuulzeriekdaw!dt he

button 23 to tTon
to xntzmately contact with a printed substrate 21l. Each

button 23 has. for example. two ‘contact portions 22a protruding
__jpward and attached on the bottom face of the button 23. A
thin portion 22b of the contact portion 22a has a resiliency
urging the button 23 upward. Two contacts 2la adapted to be
eiectri;aily connocted to.each other through the contact portion
22a are formed on the prinfed substrate 21. It is apparent
that these contacts 2la are placed under the contact portionm 22a.
In addition.'tho electric conductive contact rubber 22
has a recess portion or relief ho;e 22o to which portion the
engagement portion 23a projected from the corner of the button
-~ 23 is applieo. The printed sobstrote 21 has another relief
hole 22b formed therein. The engagement portion 23a of the
button 23 is looooly inserted downward through these relief
‘holes 22¢c and 21b. -
The thickness of tng electric conductive contact rubber
22 is dec;ded so as not to project of the fromt end of the
engagement portion 23a lowe: than the bottom face of the
printed substrate 21 even when the button 23 is pressed and
~_the contact portzon 22a 1owers by the stroke S.

Operation of the panel unit of the present jnvention will

13



whi ch position the engagenent portion 23a engages with the bottom face of
the panel 24 preventing the engagenent portion 23a fromcom ng out of the
hol e 24a. Next, when the button 23 is pressed. the contact portion 22a .
strokes by a distance S and cones into contact with the contact 2la on-the
printed substrate 21 |eading the contacts 2la to each other. Then, the<
engagenent portion 23a of the button 23 lowers through the relief holes 22c
and 21b. respectively forned in the electric conductive contact rubber 22
and the printed substrate 21. Apparently, there is no intervention or

conpki ekpXiiked Witlhutésarshcwdtbhatfd eabicompanyuirng vérawings. r ubber
22, and the button 23 and the printed substrate 21. A thickness size A

measured frgreg k@ fEiseL8h 127 PEi R Srbssed ¢ Zesilibehey fafethe the
panel 24 is W t

eterm ne a thickness size B of the el ectric conductive

coniiln DT oR” 2! BPOLRY dDbptRass ShABUXEiveTarest fruiber

sn't have re O the stroke S. so that even when

mkiat aeass THE R BRAC 23 f o BURERARCRRRy SRR FIR AETRE DY,
nak%ﬁ%ﬁﬁ'g%&%%fégAthe engagement portion 23a engages with the

bottom face of the panel 24 preventing the engagement
portion 23a from coming out of the hole 24a.

Next, when the button 23 is pressed, the contact hd
portion 22a strokes by a distance S and comes into contact
with the contact 2la on the printed substrate 21 leading the
contacts 2la to each other. Then, the engagement portion
23a of the button 23 lowers through the.relief holes 22c
and 21b, respectively formed in the electric conductive
contact rubber 22 and the printed substrate 2l. Apparently,
there is no intervention or conflict between the button 23

and the electric conductive contact rubber 22, and the button

e’
23 and the printed substrate 21.

A thickness size A' measured from a top face of the
printed substrate 21 to a top face of the panel 24 is
determined with a thickness size B of the electric conductive
contact rubber 22 and another thickness size D of the panel
24. The thickness size A' doesn't have relation to the stroke
S, so that even when the stroke S becomes large, the thickness
size A' can be made small by making these thickness sizes B

and D small. Consequently. it is possible to make considerably

14



smal |. of a non-seeing range V for the display 25 even when the operator

wat ches the display 25 slantly as shown by a dotted line Y in FIG 6 through
an open portion 21c forned in the printed substrate 21. Next, pressing down
characteristic of the button 23 will be expl ai ned. Anal ysis val ue of
press%ﬂg feeling of the button 23 is decided by the follow ng equation. V -
Qperation load P1 / restoring load P2 x stroke S Wien the val ue V becones

| arger than 1.5. pressing feeling of the button 23 is said good FIG 9

shows ex i nental results_of characteri tic [

o o ET FE B ndnye Sl sAIA B St cEnd ALEDIEY 28 YR fhen
contact rubber. The followi ng table 1_sho several anal ysi vaI

obt ai rfé&?f?BﬁFFﬁ@"eM??hEﬁt he &%FP&’ aSdAPEHY éP g?eie to

preSS|ng feeling of a real button. 23 decides that the best eG%§I fqr the
DUt t odGkERS LERE GOMRRERG s EHEPUGH, AR SRR DOFTARMaPIRy TR ysi <

Val ue V of Pressing Feeling
in the prznted substrate 21.

Next, pressing down characteristic of the button 23
will be explained.
Analysis value of pressing feeling of the button 23
is decided by the following egquation.
V- = Qperation locad Pl / restoring load P2 x stroke S
When the value V beccmes larger than 1.5, pressing
feeling of the button 23 is- sa;d good.
FIG 9 shows experimental results of_characteristigs
"of strokes and pressing-fbrées'with reference to various__'
;materxals of the electric conductive contact rubber. .
The followzng table 1 shows several analys:s values V
obtained from the exper;mental results. Comparing the
analysis values to pressing feeling of a real button 23

" decides that the best material for the button 23 is QGR4- GOA

(hardness 60°').
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mat eri al desi gned Bl ack sanpl e Bl ack sanpl e val ue

(Har dness 50 Har dness 55) V - 1.90 1.44

1.54 Bl ack sanple Bl ack sanpl e Bl ack anple, Black sanple (Hardness
60) (Hardness 60) (Hardness 60) Har dness 70) 1.49 1.35
1.56 1.36 The size of the button 23 is a f actor determ ning "_‘_'.'

operability of the button. Two electric conductive contact rubbers 22
correspond tTabde blt toCusparingt aficAnalysisoVatue; vV (QLpossible to
exceedi ngly nmake the button 23 | arge and obtain sone pressing feeling even
when the corner of the [Pressiitgi Feading i npoving its reliability. 16
Because the stroke attained, when the button 23 is pressed, is the sane as
that attai ned when the conventional electric conductive contact rubber is

used.qpnecat oo feoling 17 i s not deteriaorated ‘W y of
themB¥dfial’ designed Black sample | Black sample
value (Hardness 50) | (Hardness 33)
v 1.90 1.44 1.54
-

Placx sample | Black sampie | Black sampie | Black sample

(Hardness 60) | (Hardness 60)| (Hardness 60°')| (Hardness 70ﬂ

1049 1.35 1.55 1.36

The size of the button 23 is a factor determining
operability of the button. Two electric conductive contact
.rubbc:s 22 corzespond to cne button 23 as menticned above.
so that it is possible to excsedingly make the button 23 lazge
and obtain seme pressing fesling even when the corner of the
button 23 is pressed improving its rsliability.
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is exceedingly inproved conparing to that nade of polyester sheet. A high
relitability is attained in the product of the panel unit of the present

i nvention. Another enbodi nent of the keyboard unit adapted to be used in
the operation portion of the dealing board is showmn in FIG 10 to FIG 18. As
showa,  the panel 34 has a nunber of square holes 34a arranged in vertical
rows and horizontal colums.and buttons 33 are fitted into these hol es 34a.
The button 33 is a thin one and has an engagenent portion 33a adapted to
engage upward with the | over face of the panel 34, which potion 33a
projects fromthe | ower corner portion. On the |ower face of the button 33.
there are protrusions 33b protruded so as to contact with the top face of
"the contact portion 32a of the electric conductive contact rubber 32. The
el ectric conductive contact rubber 32 is placed so as to intimately contact
Wwth the printed substrate 31. On the bottomface of the button 33. there
‘are, for exanple two contact portions 32a projecting upward. The buttons
33 are urged upward due to resiliency of the thin portion 32b of the
contact portion 32a. A pair of contacts 3la |l ed by the contact portion 32a
as fornmed on the printed substrate 31 bel ow the respective contact portions
32a.

Because the stroke attéined, when the button 23 is
pressed, is the same as that attained when the conventional
electric conductive contact rubber is used, operation

feeling

17 |



The portions of the electric conductive contact rubber 32 and of the

printed substrate 31. to which portions the engagenent portions 33a :
projected fromthe corners of the button 33 abut. have relief holes 32c and
31b . The engagenent portions 33a of the button 33 are | oosely and downward
inserted through the relief holes 32c and 31b. The thickness of the el
ectric conductive contact rubber 32 is decided so as to prevent the ends™of

G FREANTRELBIALOE, B wbIT AR ShEAREEATE 0L ol Buerbaa T ace
A SEcARA{ngly, DRRESaR  SoBRREARE FRAT,BAGS S5, PorKBIRE "
pattern 35b surrounds the contacts 3la. The earth pattern 35b has a sol der

shestag thchigh ireddabilitynisvattainsdudn vthe -PEOSAREEISF Fhehe
contacts 3la have buyer holes 35c. In order to prevent static electricity
agell LHitoafe\tiie present nwvetitioey responding to g shown in FI G 26)
connected to the contact la is not provided on a face of the contact 3la.

| ingtfitr 'EmbBdQidntC!d£Dthiel Ay UAEY ing Y ampred WD bukcugwdes 35c

ormed on ectrode of t cont act Next, operation will be
exg ggagdapg%aaaeaamaﬁzsm Aerfifg '5odrd 1% BnowStisi PTG

10 to FIG 1is.

As shown, the panel 34 has a number of square holes 34a
arranged in vertical rows and herizontal columns and buttons
33 are fitted into these holes 34a.

The button 33 is a thin one and has an engagement
portion 33a adapted to engage upward with the lower face of
the panel 34, which portion 33a projects froem the lower corner
portion. On the lower face of the button 31, there are
protrusions 33b protruded so as to contact with the top face

of the contact porzicn 32a of the electric conductive contact

rubber 32. _
The elactric conductive contact rubber 32 is placed

so as to intimately contact with the printed substrate 1.

On the bottom face of the button 33, thers are, for example,

two contact portions 32a projecting upward. The buttons 33

are urged upward due to resiliency of ths thin portion 32b of

the contact portion 32a. A pair of contacts 3la led by the

contact portion 32a as formed on the printed substrate 3l

bslow the rsspactive contact portions 32a.

18



32b of the electric conductive contact rubber 32 raises the button 33 to
its position shown in FIG 16, and the egagenent 19 portion 33a engages
with the lower face of the panel 34 preventing the button 33 f rom dropping
out of the hole 34a. Pressing the button 33 | owers the contact portion 32a
by thé stroke 5 and the contact portion 32a cones in contact with the
contacts 3la in order to electrically connect these contacts 3la to each

ot her . Then t he engagenent portfdn 33a of the button 33 | overs through the
relief hole

mbher
32 and thes prl ?ﬁﬁfw) olforeRg | éé%ﬂectddxgdwﬂm veontaatt

trate 31 mn out  any conflict of the electric

ol ¢ Aol RAS piptifRe RORR A RY I oy SR8, Pz tibndl BT

su strate 31 to the top
face of the panel 34 is determned wth teferenc erh @< ee B
of ‘E‘H@aﬁ@&’f‘? CPEH’MFV'?%nFé'& ?EE&# g?%d%#% F%n&ness'%lfzg? D of
the panel 34, without relation to the stro

poseutEen: 3 deRbButhe BAVATBIiNE hAl mﬁez:aya%?ﬁ& Ines She. shiagemant

sizes B and D of the electric conductive contact rubber 32 and t panel %ed
eveportionshe3Sar @ Shes butgen AS3a areulloosely saps S‘EE

through the relief holes 32¢ and 3lb.

The thickness of the elect: c conductive contact rubber

~32 is decided so as to prevent the ends of the engagement
porziocn 33a f-om projecting downward out of the lower face of
the printed substrate 11 even when the butten 33 is pressed
and the contact portion 32a lowers by a stroke S.

The carbon contact 35 shown in FIG is has a pair of
contacts 3la and one earth pgtte:ﬁ 35p. The earth pattern 35b
surrounds the contacts lla. Tne.eartn pattern 35b has a soclder
coating thereon in orger ¢o imp:bve its conductivity.

._ GSlectrodes of the contacts 3la nave buyer ho;es 2sc. In order
to prevent static electricity noise from convevying., & signal
pattern (csrresponding tO,q shown in FIG 26) connected tO the
‘contact la is not provided on a face of the contact 3la. In
order to improve reliability of eiect:ic connection, two buyer
holes 35c are formed on the electrode of the contact 3la.

Next, operaticn will be exﬁlained. when the button 33

 is not pressed, resiliency or elasticity of the thin portion
'32b of the electric conductive contact rubber 32 raises the

: : ' agement
putton 33 to its position shown in FIG 16, and the B8gag
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consi derably the non-seeing range Z' of the display 36 even when the
operator watches the display 36 slantly through the open portion 31c forned
in the printed substrate 31 as shown by the sight line Yin FIG 16. Static
electricity noise disadvantageousl Y inpressed to the button 33 through a
finger t|p of the operator pressing 20 the button due to the thickness-.

S conve to the earth pattern 35b provided with a -~
%ﬁgetr%' coa??% *ﬁﬁaﬁl%e‘ﬂxgg’o &9!'&# agﬂs:Qle t tsmcpanedonddyance of
é%?é{&ng-ﬁg c#ty fromthe buyer holes 35c forned on the el ectrode of the
c FiscbutERn g3 (2rnm dropping cout cof Tthechole pddas n
35b is fornmed sinultaneously with the signal pattern and the buyer holes

35c, a mﬁﬁ!&!&ﬂ!n@hlwbuttﬂﬁe!ﬁwhbuizimiﬁitﬁﬁﬂtiktoﬁ o168’ 328
t he keyboard unit provided with the printed substrate 31. the printed

sB¥stthe cSeToke Shami cthel coatdst waseslas! ??bebﬁ,a & ths nﬁg@*

34. respectively forned thereon and the buttons or contacting the

Clactri e conauerhoom onac st NS B0 ' SRR CoHHACE) thedn’

Séenvmrcsn I0F £8"¥ach 8%fErl® "Phen, the engagement porticn 1la

of the button 33 lowers through the relief holes 32¢ and ald

formed in the electzic conductive contact rubber 32 and thes

- .
d =
-

anted Sub!trate 3l without any conflict of the electrsic "

conductive contact rubber 32 and the printed substrzte 3l.

The thickness size A' measured from the top face of
the printed substrate 31 to the top face of the panel 34 is
determined with refersnce to the thickness size B of the
electric conductive contact rubber 32 and the thickness sise

D of the panel 34, without ralation to the stroke S.

Consequently, it is possible to make the thickness size A°

small by making these thickness sizes B and D of the electzic

o . v’
conguciive contact rubber 32 and the panel 34 even when the

stroke S is large. As a result., it is possible to reducs

considerably the non-seeing rangs Z' of the display 36 even
when the operator watches the display 36 .slantly through the
open portion 3Jlc formed in the printed substrate 31 as shown
by the sight line Y in FIG 16.

Static elect=icity noise disadvantageously impressed

to the butten 33 through a finger tip of the operator pressing

20



freely and vertically. In addition, relief holes 32c and 31b. through which
t hevengagenent portions 33a are inserted when the button 33 is pressed, are

formed in the portions correspondi ng to the engagenent portions 33a adapted
to prevent the button 33 fromcomng out of the relief holes 32c and 31b,
and #4he earth pattern 35b is fornmed around the contact 3la of the printed

substrate . _thereby the engagenent portion 33a “the,pressin ton 33
i s i%r%g%ﬂmﬂ%ﬁh fRet {%Pgﬁ@smgzﬁlam Y b0 PP &%?ﬁ%ﬁ%ﬁﬁ?
intervention of the electric¢ conductive contact rubber 32 and the printed
subsk9 atBezeazth patgersnsiipcnrovideds wikhi 8l SQLRREK SR IR sS
size - neasured fromthe top face of the printed substrate 31 ancr the top
‘f acepbacetie around 3thendidn rachsuidlass thexrpbye asiconveyrnge 06t ton 33.

t he non-recogni sabl e or watchabl'e range of the display 36 when the display

36 istatdet leleceritityxExsthnghe owyeed Hobesvidsr aformembiont ghef t he
display 36 or without a deterioration of the visuability.

Addi gélestifode @f eRe’ ddr¥met MAMtol ¢d Wighdlepagtedorisbsurely when
he or she presses the button 33 is not deteriofated, as well as a
dur agpbvien tdd | NeTHRC ka1 phtilifrpaish Wt fotmdd@r Sitmitaneously
with the signal pattern and the buyer holes 35¢c, a
manufacturing cost of the printed substrate 31 is low.
~ Concerning the keyboard unit provided with the printed
 substrate 31, the printed substrate 31 has the electric
conductive contact rubber 32 and the panel 34, respectively
formed thereon and the buttons 33 for contacting the contact
3la of the printed substrate 31 to the contact portion 32a
of the electric conductive cantact‘rubbér 32 is inserted into
a plurality of holes 34a open in the panel 34 so as to move
freely and vertically. 1In addition, relief holes 32¢ and 31b,
through which the engagement portions 33a are inserted when the
button 3 is pressed, are formed in the portions corresponding
to the engagement portions 33a ad#pted to prevent the button
33 from coming out of the relief holes 32¢ and 31b, and the
earth pattern 35b is formed around the contact 3la of the
printed substrate 31, thereby the engagement portion 33a of
‘the pressing button 33 is inserted through the relief holes
32c and 31b and lowers without any intervention of the electric

‘conductive contact rubber 32 and the printed substrate 31l.
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very nuch attainining its high reliability. According to the panel unit of
the present invention, static electricity inpressed to the button 33 when

31a bef ord bevRE SRy £ (fb REsETETS PEY: Rlake’ O Ml hiSeRo Bk
patt orn pesrated SR NS LEp” S0 GF ) Ene” i tnt R BB Aie it nd andlo
mechant ot E9B: ety o efing Bt ST enavaR  afh o Rabr oegReRtes tina
whi ch pr Sk OR oSS ro8 3T Eh, fncl Lding & plural |ty of buttons, is
disposed on 2 ghaPhan WildaatlE(Rin the e an i 3.8 phleadishl oy
and whi RS nEHT o W19 L ARNER antd wri i ELARS Lk Aefhg 18 cteresditily
plurali t&‘eo uc?c-l:J tftrr}f)ro%%.rﬁgb% %qasqgaegi 58%r %ngll'ﬂ/a %/issfa){g(va 38 or without

a deterioration of the wvisuability. Additionally, an

operation or manual feeling of the operator obtained when he

or she presses the button 33 is not deteriorated, as well as

a durability of the machanism of the panel unit is improved

very much attainining its high reliability.

According to the panel unit of the present invention,
static electricity impressed to the button 33 when it is
pressed is transferred to the earth pattern 35b around the
contacts 3la before being transferred to the signal pattern
connected to the contacts 3la, therefore static electricity
is not transferred to the signal pattern preventing the
electronic circuits from erroneous operating due to such
static electricity noise and heightening a reliability of
the mechanism or system.

Co-pending British Patent Application No. 9206518.4
discloses, according to a first aspect, a panel unti of a
dealing board which provides a keyboard unit which,
including a plurality of buttons, is disposed on a display
unit,

wherein the display unit is a single display, including
a plurality of discrete indication regions which are formed
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wherein the keyboard unit conprises: a printed substrate provided with
sw t'ch contacts for respective buttons, a plurality of further contacts

uhi eh o epgacaseiieny (e Moot i £gn! e ludbeer e pbetsabe. ot he
contacts Llg o gClup LG SWLEEh GRELAC! $o@0 CLRS PLI GO RURS TALGe

and cli ck™means "associate eac _ . ons Tor “generatring a’
hol es-f or "Edetln  S4EFREPARRE AL TS Rath 7 PR Re, PR T €y, B TRErbilEvon
B U1 foh PaPEn et Be o Rres LR Ry, R " pane “nt i1 of a
Feai one and o WOYEESFR e o BethRR R (P C paPER RS heoeyosP Bt
Lreluh nobuBeRtel | gl B OUe RS SUBSLERLS, PeL A pluteLLY
os 11 ontPREFSASR 33 d BARFALERY ofobut FUREHSY or GERYRS toyclpigh are
| ndi cati o egion pf the i SPLAY Ult; @0hCHndh SRS CUO LA DL Ok S
| substrate, the buttons which, disposed on the further
contacts can bring the further contacts into contact with
S~ the switch contacts on the printed substrate, and click
means associated with each of the buttons for generating a
click when a button is pushed, and
wherein the printed substrate includes through holes
for revealing the function name indicated by the discrete
indication regions on the display unit.
According to a second aspect, co-pending British Patent
Application No. 9206518.4 discloses a panel until of a
dealing board which comprises a display unit having discrete
~ indication regions and a keyboard unit disposed on the
display unit, the ke&board unit including:

a plurality of buttons;

a printed substrate having a plurality of switch
contacts at positions corresponding to positions of said
plurality of buttons and through holes in the substrate
disposed at positions adjacent said plurality of buttons in
order to reveal an indication region of the display unit

adjacent a corresponding button, the discrete indication
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regions for indicating a function of each'button; a contact sheet having a
plurality of further contacts, each further contact being engageable with a

swi tch Cﬁﬁf@ﬁsoE&ﬂ“%ﬂHiBQEQn@*&Stﬁﬁi@tléﬁdo@ idcHEBlE taysoci ated with’
each of saird plurality of buttdns for generating a click when a button is

pushed. 24 — 3C:AhMack she%@%:.ﬂ&' h ?ﬁ.u%a‘i%?d*@f bpafEharOVdiftact s,

keyboard unit mhlch including a pliralTty of tons, 1s di sposed so as to

contact ¢ Sfﬁﬁr%‘ifef)fc ghgp! gé,mgﬂ éQs ey gﬁgdauéwit%‘?mdr?ﬁﬁg

printed substrate provi d W t contacts

sheet Wy ghypdi ?E%ﬁ%&’”sﬁﬂﬁt&"a‘t’ét d%&albstrate has a plurality of contact

portions noveabfe 1nto 2contact the switch contacts, the buttons

whi ch, di b t ts t
Wth the oot Enick ahll daciitt odl WilH UadbEC Il | pRlrality DOERS
and whi G, 1aSn8 Ry YdhdrQt iy 5 click when a button is pushed.
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t hrough whi ch each of the buttons noves in up-and-down direction, and
wher ei n each of the buttons has engagenent portions which Wﬁﬂ“& Bﬁ &“‘to
prevent the buttons fromcom ng out of the keyboard unitT“‘ *
engage upward with the |ower face of the panel, and the pdrtifons of the
rubber sheet and the printed substratg¥§g%gg face the engagenent portions
are provided with a plurality of reli s through which each of the

engagenent portions is noved when the button is pressed. 2. The panel
unit of a dealing board according to claim1, wherein the keyboard unit has

Subst ot e S0 od (EFEy I GF FAERLRG BhABL PHOLIACE ATNEORE]
Comprisi Al BB I g Rk, ot e ghby , 157 Hibagaso
rurar ty28r BB wh8 But e R K BERRI Y Posed on the substrate
around the Sm”& %fé%ﬁe%ﬂg Lg§board unit comprises:

a printed substrate provided with a plurality of switch
contacts, a rubber sheet which, disposed on the printed
substrate has a plurality of contact portions moveable into

N 2contact with the switch —contacts, the buttons which,
disposed on the rubber sheet bring the contact portion into
contact with the switch contact, and a panel disposed above
the printed substrate and which has a plurality of holes
through which each of the buttons moves in up-and-down
direction, and

wherein each of the buttons has engagement portions
which, being adapted to prevent the buttons from'coming out
of the keyboard unit, is adapted to engage upward with the

~ lower face of the panel, and the portions of the rubber
sheet and the printéd substrate which face the engagement
portions are provided with a plurality of relief holes

through which each of the engagement portions is moved when

the button is pressed.

2. The panel unit of a dealing board according to claim 1,
wherein the keyboard unit has earth patterns provided
around respective switch contacts of said printed substrate

so as to prevent static electricity noise from generating.

2.



reventlnimﬁeneratlon of static electricity noise, and buttons disposed in

tlmummul Huun' es formed in the [err] panel so as to nove in up-and-down

the contact portions of the rubber sheet into contact -
wi'th®t hé sWitch contacts of the printed substrate wherein the buttons

I ncl ude 4enga dapte f I oYEt K acg—~of
t he panel3 to %{fmqef E%??t oﬁg fgom‘qggr]]ﬁq’ng?eoﬁfﬁ]?at h% geg%gr d%atn'g &

relief h ] ber sheet and the printed substrate
facing t gy 3&‘%n§ﬁ?%p6f J%EEQ{#ﬁfough which relief holes the engagenent

portions are npved m@en the button is pushed. 4. The panel unit

accordi ng to T8} 3, including a display for displaying informtion
adj acent each bUt%SBber sheet including a plurality of contact

portions;

a printed substrate disposed beneath the panel and
having a plurality of switch contacts and earth patterns
disposed on the substrate around the switch contacts for
preventing generation of static electricity noise, and

buttons disposed in a plurality of holes formed in the \o
panel so as to move in up-and-down direction to move the
contact portions of the rubber sheet into contact
with the switch contacts of the printed substrate wherein
the buttons include engagement portions adapteq for
engagement with a lower face of the panel to prevent the
buttons from coming out of the keyboard, and relief holes
are formed in the rubber sheet and the printed substrate
facing the engagement portions, through which relief holes

the engagement portions are moved when the button is pushed. —

4. The panel unit according to claim 3, including a

display for displaying information adjacent each button.
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