LI QUI D' CRYSTAL BACKLI GHT SOCKET BACKGROUND OF THE | l\ﬁféﬁﬁlkﬂdp’%
This invention relates to a liquid crystal display with a backligh@g gq?1

in particular, to a socket for the backlight. In the prior arts
there is known a liquid crystal display with a backlight. The liquid

crystal display has a circuit board onto which sockets are nounted and
electrically connected. The backlight is received by the sockets and is
thereby electrically connected to a backlight power source in the liquid
crystal display. The backlight is referred to as a liquid crystal

backlight. The circuit board is referred to as a liquid
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LIQUID CRYSTAL BACKLIGHT SOCKET

BACKGROUND OF THE INVENTION:

This invention relates to a liquid crystal
display with a backlight, and, in particular, to a socket
for the backlight.

In the prior art, there is known a liquid crystal
display with a backlight. The liquid crystal display has
a circuit board onto which sockets are mounted and
electrically connected. The backlight is received by the
sockets and is thereby electrically connected to a
backlight power source in the liquid crystal display.

The backlight is referred to as a liquid crystal
backlight. The circuit board is referred to as a liquid
crystal circuit board. The sockets are referred to as
liquid crystal sockets.

Fig. 1 shows a conventional liquid crystal
backlight socket, and Fig. 2 shows a lighting device
incorporating a pair of conventional liquid crystal
backlight sockets shown in Fig. 1, while a backlight lamp
is detached from the lighting device.

As shown in Fig. 1, a backlight socket 110 is
formed by blanking and bending a leaf spring metal'plate
in a given manner. The backlight socket 110 has a shape

which is symmetrical both in a forward/backward direction



crystalf circuit board. The sockets are referred to as liquid crystal

socket s. Fig. 1 shows a conventional liquid crystal backlight
socket, and Fig. 2 shows a lighting device incorporating a pair of
conventional liquid crystal backlight sockets shown in Fig. 1, while a
backlight lanmp is detached fromthe |ighting device. As shown in

Fig. 1, a backlight socket 110 is formed by bl anki ng and bendi ng a | eaf
spring nmetal plate in a given manner. The backlight socket 110 has a shape
which is symad ilmale dghtward/fleftmaddbdtkeat tionli r ethe dracklight
2 and in a rightward/leftward direction. The backlight socket 110
conpri ses a pF@ckedf lddnicomprilsgsr at prhrngf ponfromsing Ovetairdnrged in the
forward/ backward direction at the center, and a pair of nmounting portions
110B arrang@@?&@q&ﬂ:H1§@dé§?anged in the forward/backward direction
at the center, and a pair of mounting portions 110B
arranged at both sides.
As shown in Fig. 2, a lighting device comprises a
pair of backlight sockets 110, a liquid crystal circuit
board 120, a frame 130, a backlight reflector 140 and a
U-shaped backlight lamp 150. On the circuit board 120,
the pair of backlight socketé 110 are fixed, and the
frame 130 is fixedly mounted. The backlight reflector
140 is disposed in the frame 130, and the backlight lamp
150 is disposed in the backlight reflector 140. A pair
of connector electrodes 150A of the backlight lamp 150
are each retained between the retaining portions 1102 of
the corresponding backlight socket 110.
As seen from Figs. 1 and 2, since each of the
backlight sockets 110 is entirely exposed to the
exterior, i1if a finger or hand touches the backlight
socket 110 during feeding the power, an electric shock is
caused. Since the backlight lamp 150 normally employs a
cold cathode discharge tube which requires a high voltage
for lighting up, 1t is dangerous.
Further, since the backlight socket 110 is
rigidly fixed to the circuit board 120, when the stress
is applied to the backlight socket 110 from the circuit

board 120 due to vibration or shock, the stress is

directly transmitted to the backlight lamp 150 which,



As’shown in Fig. 2, a lighting device conprises a pair of backlight
sockets 110, a liquid crystal circuit board 120, a frane 130, a backlight
reflector 140 and a U shaped backlight lanp 150. On the circuit board 120,
the pair of backlight sockets 110 are fixed, and the franme 130 is fixedly
nmount ed. The backlight reflector 140 ig disposed in the frame 130, and the
backlight lanp 150 is disposed in the backlight reflector 140. A pair of
connector el ectrodes 150A of the backlight lanp 150 are each retained

bet ween the ndusi,nmay ber subjecté@Atef bréliRage! r espondi ng backl i ght socket
110. - As seen fromFigs. 1 and 2, since each of the backlight

sockets 110 is enti Falnthexmosed tin thse extEhecwacinghﬁlnuﬁy'yyn hand
touches the backlight socket 110 during feeding the power, an electric
shock is ca@séduoaeﬁ@@nﬁhéubaekWhghteaehpoﬂtheunonﬂéqmdmnﬂhaﬁin@de@oId
cat hode dlschar%F t ube which requires a high voltage for lighting up, it

i s dangerousl of therﬁFhé#9h§|hé@Pth&Obb¢$thﬁn todoeitetd byOthe rigidly
fixed to the circuit board 120, when the stress is applied to the

backl i ght soé&éPSflérPPémlt‘»ﬁsch%eutlee backlight socket 110 from the

circuit board 120, the backlight lamp 150 is apt to
break.

SUMMARY OF THE INVENTION:

It is therefore.an object of this invention to
provide a liquid crystal backlight socket which can avoid
an electric shock by prohibiting a finger or hand from
touching an electrode portion of the socket or a
connector electrode of a backlight lamp.

It is another object of this invention to provide
a liquid crystal backlight socket which can avoid
breakage of a backlight lamp which would be otherwise
caused due to vibration or shock transmitted through a
structure in which the socket is rigidly fixed to a
ligquid crystal circuit board.

It is still another object of this invention to
provide a liquid crystal backlight socket which can avoid
breakage of a backlight lamp which would be caused due to
stress transmitted via a backlight socket from a circuit
board.

According to this invention, there is provided a
liquid crystal backlight socket comprising a pair of leaf
spring contacts each having a connecting portion for

electrically connecting with a connecting electrode of a



board 120 due to vibration or shock, the stress is directly transnitted to
t he backlight |anp 150 whi ch, . 3 t hus,
may be subjected to breakage. Furthernore, in case of the
backlight lanp 150 is a fluorescent tube, when each of the connector

el ectrodes 150A of the backlight |anp 450 has been tw sted by the stress
transmtted via the backlight socket 110 fromthe circuit board 120, the
backlight lanp 150 is apt to break. SUMVARY OF THE | NVENTI ON:

It is therefdieudd ebiyetalobatRlsghty et iOMtdP 1AM & thiedd 'fyd crystal
backl i ght socket which can avoid an electric shock by prohibitTing a finger

or hand fromsuppgctiing dheepatkrofieleaf tsprind ddi £ eand ad inpRRECt OF
el ectrode of a backlight | anp. It is another object of this
i nventi on toips@&a&@r having a bore for receiving a connecting
electrode portion of the liquid crystal backlight, the
inner insulator being elastically supported by the_pair
of leaf spring contacts in the outer insulator, the
connecting portion of each of the pair of leaf spring
contacts being exposed in the bore of the inner
insulator.

BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 1is a perspective view of a conventional
liquid crystal backlight socket;

Fig. 2 is a perspective view of a lighting device
incorporating a pair of conventional liquid crystal
backlight sockets shown in Fig. 1, while a backlight lamp
is detached;

Fig. 3 is a perspective view of a liquid crystal
backlight socket according to an embodiment of this
invention;

Fig. 4 1s a plan view of the liquid crystal
backlight socket shown in Fig. 3;

Fig. 5 is a sectional view taken along line A-A
in Fig. 4; and

Fig. 6 is a perspective view of a lighting device
incorporating a pair of liquid crystal backlight sockets
shown in Figs. 3 through 5, while a backlight lamp is

detached.



a liquid crystal backlight socket which can avoid breakage of a backlight

| amp whi ch woul d be otherwi se caused due to vibration or shock transmtted
through @ structure in which the socket is rigidly fixed to a liquid
crystal circuit board. It is still another object of this
i.nvention to provide a liquid crystal backlight socket which can avoid
breakage of a backlight |anmp which would be caused due to stress
transmtted via a backlight socket froma circuit board.

According to this inweEECRIPTIONEOF THEEPPREFHRAED EMBOMTMEWEYStal backlight
socket conprising a pair of leaf spring contacts each having a connecting

portion for electri awvw,y amremadimgnti bl ahtenpreéhtgorewrly @t of a
4 liquid crystal backlight; an outer insulator fixedly supporting the
pai r of |eaf dgadripedmiddt sefanenae tonBigs. 3 to 6.

As shown in Figs. 3 and 4, a backlight socket 10
comprises a pair of contacts 11 in a continuous manner,
an inner insulator 12 in the shape of a rectangular box
without an upper wall, and an outer insulator 13 in the
shape of a rectangular box without upper and lower walls.
The box size of the outer insulator 13 is larger than the
box size of the inner insulator 12. The inner insulator
12 is movable within the outer insulator 13 in any
directions. The inner insulator 12 has a bore 12A for
receiving a connector electrode of a backlight lamp, and
is elastically supported by the pair of contacts 11 in
the outer insulator 13. The outer insulator 13 supports
fixedly the pair of contacts 11. A backlight connector
electrode connecting portion of each of the pair of
contacts 11 is exposed in the bore 12A of the inner
insulator 12.

Each of the contacts 11 is made from a leaf
spring plate. As shown in Fig. 5, the contact 11
comprises the backlight connector electrode connecting
portion 11A, a fixed portion 11B relative to the inner
insulator 12, a connecting portion 11C between the inner
insulator 12 and the outer insulator 13, a fixed portion

11D relative to the outer insulator 13, and a board

connecting portion 11E,



I nsul ator having a bore for receiving a connecting electrode portion of
the liquid crystal backlight, the inner insulator being elastically
supported by the pair of leaf spring contacts in the outer insulator, the
connecting portion of each of the pair of leaf spring contacts being

exposed in the bore of the inner insulétor. BRI EF DESCRI PTI ON OF
THE DRAW NGS: Fig. 1 is a perspective view of a conventi onal
liquid crystal backlight socket; Fig. 2 is a perspective view of a

| i ghting device incaspshawnndnaFpgir6pfacbhiyiettngnbdvide)wohprissisala
backl i ght sockets shown in Fig. 1, while a backlight lanp is detached,
Fig. 3 is a padgpedt baskliightosogketgul@, ca ybiquiid barkd tiaghtc iguaidat
according to an enbodi nent of this invention; Fig. 4 is a plan
view of the MHog¥rdd 20ny & £iramgadRl i ahbackltight srefkedtoridf, Fnd a Fig.

5 1is a sectignal view taken along line AAA in Fig. 4; and
U-shaped backlight lamp 50. On the circuit board 20, the

pair of backlight sockets 10 are fixed, and the frame 30
is fixedly mounted. The backlight reflector 40 is
disposed in the frame 30, and the backlight lamp 50 is
disposed in the backlight reflector 40. A pailr of
connector electrodes 50A of the backlight lamp 50 are
each retained between the backlight connector electrode
connecting portions 11A of the palr of contacts 11 of the
corresponding backlight socket 10.

Broken lines in Fig; 5 show the state when the
connector electrode 50A of the backlight lamp 50 has been
retained between the backlight connector electrode
connecting portions 11A of the palr of contacts 11 of the
corresponding backlight socket 10.

The backlight lamp 50 is supplied with the power
for lighting via the pair of backlight sockets 10 fixed
to the circuit board 20. The backlight lamp 50, when
lighted up, applies transmitting light to, that is,
backlights, a liquid crystal panel arranged over the
backlight lamp 50. For utilizing the light from the
backlight lamp 50 with high efficiency, the backlight
reflector 40 1s provided.

As seen from Figs. 3 to 6, since each of the
connector electrodes 50A of the backlight lamp 50 and the

backlight connector electrode connecting portions 11A of



Fig. 6"is a perspective view of a lighting device incorporating a pair of
liquid crystal backlight sockets shown in Figs. 3 through 5, while a

backlight lanmp is detached. 5
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT: Now, an emnbodi nent of
this invention will be described with geference to Figs. 3 to 6.

As shown in Figs. 3 and 4, a backlight socket 10 conprises a pair of
contacts 11 in a continuous manner, an inner insulator 12 in the shape of

a rectangul artHxpa it dOWBordadiRPen Wekl endDdsadl Pyteke | iator 13 in the
shape of a rectangul ar box w thout upper and Iome?ymaj?s. :ﬁe box size of

the outer insiisatlertdhd i Imregeh bfiaBhéhBackD¥ght Z€otetdelg NNEfe | Nsul at or
12. The inner insulator 12 is novable within the outer insulator 13 in any
directions. Randgemerf ieludtatior shdckadua borod@Mi i@ by a finger or

hand hardly occurs.

Further, the inner insulator 12 is independent of
the outer insulator 13 which is fixed to the circuit
board 20, and is elastically supported relative to the
outer insulator 13 by the connecting portions 11C of the
pair of contacts 11 arranged between the inner insulator
12 and the outer insulator 13. Accordingly, the stress
transmitted from the circuit board 20 to the inner
insulator 12 can be relaxed. Thus, the breakage of the
backlight lamp 50, which is supported by the backlight
connector electrode connecting portions 11A of the
contacts 11 of the pair of backlight sockets 10, can be
prevented.

As appreciated from the foregoing description,
according to this invention, the following effects can be
‘achieved:

(1) since the exposure of the contacts of the
backlight socket and the connector electrode of the
backlight lamp can be prevented, there is essentially no
danger of electric shock upon adjustment, test or the
like.

(2) Since a floating structure is achieved in
which the connector electrode of the backlight lamp is
elastically supported via the backlight connector

electrode connecting portions of the contacts in the



recei ving a connector electrode of a backlight lanp, and is elastically
supported by the pair of contacts 11 in the outer insulator 13. The outer
insulator 13 supports fixedly the pair of contacts 11. A backli ght
connector el ectrode connecting portion of each of the pair of contacts 11
is exposed in the bore 12A of the innerg insulator 12. Each of the
contacts 11 is made froma leaf spring plate. As shown in Fig. 5, the
contact 11 conprises the backlight connector el ectrode connecting portion
11A, a fixedbaekilightl 5Bckektqt the boeakggé NGErthd NSadiAlIYhtl Aanp,cONnect i ng
portion 11C between the inner insulator 12 and the outer insulator 13, a
fixed portiowhithDwoslldt beeotbetrhtseutauseédsdiatiry pibr arshnt ihear d
connecting portion 11E. 6 As
shown in Fi gacguracyi.glerirey devassembhpng sexs wibration/shock upon

transportation after assembly, can be prevented.



pai r of backlight sockets 10, a liquid crystal circuit board 20, a frane
30, a backlight reflector 40, and a U shaped backlight lanp 50. On the
circuit board 20, the pair of backlight sockets 10 are _fixed, and the
frame 30 is fixedly nmounted. The backlight reflector 46‘TEN‘HT§ppsed~Ln___
the frame 30, and the backlight lanp 509 s disposed in tlwmmm”
reflector 40. A pair of connector el ectrodes 50A of the ¥ &”0
are each retained between the backlight connector electrode donﬁep
portions 11A of the pair of contacts 11 of the correspondi ng backlight
socket 10. Broken lines in Fig. 5 show the state when the
connect or el eWEABJESSOPABMER hESbackl i ght | anp 50 has been retai ned between
t he backlight connector el ectrode connecting portions 1A of the pair of
contacts 11 of the cbrreBpbh@iid Tasdalghackddgbt 0cket compridhmg:

backlight lanp 50 is supplied with the power for lighting via the pair of
backl i ght sockets 10 ®iRayr ¢% 1eaf Snxdma cosiagtsoeathehbuthyight | anp 50,

e L9 U ORI AN ML L SRR LN e
connecting electrode of a liquid crystal backlight;

an outer insulator fixedly supporting said pair
of leaf spring contacts; and

~an inner insulator having a bore for receiving a
connecting electrode portion of said liquid crystal
backlight, said inner insulator being elastically
supported by said pair of leaf spring contacts in said
outer insulator, said connecting portion of each of said
palr of leaf spring contacts being exposed in saild bore
of said inner insulator.

2. A liquid crystal backlight socket as claimed
in claim 1, wherein each of sald pair of leaf spring
contacts having, in a continuous manner, said backlight
connector electrode connecting portion, a fixed portion
relative to said inner insulator, a connecting portion
between said inner insulator and said outer insulator, a
fixed portion relative to said outer insulator, and a
board connecting portion.

3. A liquid crystal backlight socket as claimed
in claim 1, wherein said inner insulator has a shape of a
box without an upper wall, and said outer insulator has a
shape of a larger box without upper and lower walls than

sald box of said inner insulator.



backl i ght |Ianmp 50. For utilizing the light fromthe backlight anp 50 with
hi gh efficiency, the backlight reflector 40 is provided. As seen
fromFigs. 3 to 6, since each of the connector el ectrodes 50A of the
backl i ght lanp 50 and the backlight connector el ectrode connecting
portions 11A of 10 7 the pair of contacts
11 are enclosed by the inner insulator 12 in each of the backlight sockets
10, the danger of electric shock due to touching by a finger or hand
hardly occurs. Further, the inner insulator 12 is independent of
the outer insulator 13 which is fixed to the circuit board 20, and is

el astically support edABSTRRGT OR THENOISCLOSOREMsuUl at or 13 by the connecting
portions 11C of the pair of contacts 11 arranged between the inner
insulator 12 and the outEIQUIDCRYSIAN BAKLIGET SOCKETYl y, the stress

An electric shock 1s avoided by prohibiting a
finger or hand from touching an electrode portion of a
liquid crystal backlight socket or a connector electrode
of a backlight lamp. Further, the breakage of the
backlight lamp, which would be otherwise caused due to
vibration or shock transmitted through a structure in
which the socket is rigidly fixed to a liquid crystal
clrcuit board, is avolded. The backlight socket includes
a palr of leaf spring contacts each having a backlight
connector electrode connecting portion, an inner
insulator and an outer insulator. Each contact is fixed
to the inner insulator and the outer insulator so that
the inner insulator is elastically supported inside the
outer insulator by the pair of contacts. Further, the
backlight connector electrode connecting portions of the
contacts are disposed in a manner so as not to be exposed

to the exterior of the inner insulator.

(Figure No. 5)



transmtted fromthe circuit board 20 to the inner insulator 12 can be

rel axed. Thus, the breakage of the backlight lanp 50, which is supported
by the backlight connector electrode connecting portions 11A of the
contacts 11 of the pair of backlight sockets 10, can be prevented.

As appreciated fromthe foregoing description, according to this

I nvention, the follow ng effects can be achieved: (1) Since the
exposure of the contacts of the backlight socket and the connector

el ectrode of the backlight lanp can be prevented, there is essentially no
danger of electric shock upon adjustnent, test or the Iike. (2)
Since a floating structure is achieved in which the connector el ectrode of
the backlight lanmp is elastically supported via the backlight connector

el ectrode connecting portions of the contgacts in the

FIG. |

PRIOR ART

FIG. 2

PRIOR ART



backl i ght socket, the breakage of the backlight |anp, which would be
ot herwi se caused due to poor nounting accuracy, error in assenbling or
vi bration/ shock upon transportation after assenbly, can be prevented.

9 VWHAT IS CLAIMED | S: 1. Aliquid crystal backlight socket
conpri si ng: a pair of leaf spping contacts each having a
connecting portion for electrically connecting with a connecting el ectrode
of a liquid crystal backlight; an outer insulator fixedly
supporting said pair of |eaf spring contacts; and an i nner

I nsul ator having a bore for receiving a connecting el ectrode portion of
said liquid crystal
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batkl #ght, *said inner insulator being elastically supported by said pair
of leaf spring contacts in said outer insulator, said connecting portion
of each of said pair of |eaf spring contacts being exposed in said bore
of said inner insulator. 2. Aliquid crystal backlight socket as
claimed in claiml1, wherein each of sagd pair of |eaf spring contacts
havi ng, in a continuous nmanner, said backlight connector electrode
connecting portion, a fixed portion relative to said inner insulator, a
connecting portion between said inner insulator and said outer insulator,
a fixed portion relative to said outer insulator, and a board connecting

portion. 3. Aliquid crystal backlight socket as clained in claim
1, wherein said inner insulator_has a sﬂﬁp a box w thout an upper
wal |, and said outer insulatorldas d2sWdge of a |arger box without upper

and lower walls than said boxiof s n %Mﬁinsulator.

FIG. 5
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