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(54) Lamp socket and liquid crystal module

(57) A lamp socket includes a socket body, first and
second lamp support components and first and second
wire support components. The socket body has a wiring
through-hole that is disposed at a middle part of the sock-
et body in a longitudinal direction of the socket body. The
first and second lamp support components are disposed
at end parts of the socket body in the longitudinal direction
of the socket body, respectively. The first and second

wire support components are disposed between the first
and second lamp support components. The first wire sup-
port component has a first upper face that longitudinally
extends between the first lamp support component and
the wiring through-hole. The second wire support com-
ponent has a second upper face that longitudinally ex-
tends between the second lamp support component and
the wiring through-hole.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2009-290585 filed on December 22,
2009. The entire disclosure of Japanese Patent Applica-
tion No. 2009-290585 is hereby incorporated herein by
reference.

BACKGROUND

Field of the Invention

[0002] The present invention generally relates to a
lamp socket. More specifically, the present invention re-
lates to a lamp socket that is attached to a U-shaped cold
cathode tube. Background Information
[0003] A conventional lamp sockel is attached to both
ends of a U-shaped cold cathode tube inside a liquid
crystal module. The lamp socket has a pair of left and
right supporting concave components. The left and right
supporting concave components hold and support the
two ends of the U-shaped cold cathode tube. The left and
right supporting concave components arc formed at both
ends of the lamp socket. Holes are formed on the bottoms
of the left and right supporting concave components, re-
spectively. Two lamp wires connected with solder to pin
terminals of the U-shaped cold cathode tube are pulled
out below the lamp socket through the holes, respective-
ly.
[0004] Meanwhile, there is a conventional liquid crys-
tal-use backlight. With the liquid crystal-use backlight,
wiring is connected substantially vertically to both ends
of a cold cathode tube. These connections are covered
with lamp sockets that have a substantially L-shapcd ex-
terior and are hollow in their interior. Notches are provid-
ed along a center axis direction of the cold cathode tube
from a mouth of a hole on the cold cathode tube side of
the lamp sockets. With the lamp sockets, load can be
reliably reduced when the lamp sockets are mounted to
the connections between the cold cathode tube and the
wiring (see Japanese Laid-Open Patent Application Pub-
lication No. 2006-318841, for example).
[0005] There is also a known cold cathode discharge
lamp device. With the lamp device, two ends of a cold
cathode discharge lamp are supported in support holes
of a pair of holder/sockets equipped with lead wires. A
temperature sensor is disposed at an outer peripheral
part of the cold cathode discharge lamp near at least one
of the holder/sockets, and sensor-use lead wires are
guided out from the holder/sockets (see Japanese Laid-
Open Patent Application Publication No. 2001-6426, for
example).

SUMMARY

[0006] It has been discovered that, with the conven-

tional lamp sockets, since the lamp wires connected by
the solder to the pin terminals at both ends of the U-
shaped cold cathode tube are taken out below the sock-
ets in a state of hanging down from the holes, and are
connected to a connector, so if the connector or the lamp
wires are pulled hard during assembly work, the solder
can come loose and result in a bad connection, or the U-
shaped cold cathode tube may not light up or may cause
a fire, among other such problems. Furthermore, the
work of soldering the lamp wires to the pin terminals of
the U-shaped cold cathode tube has to be performed in
a state in which the lamp wires have been inserted
through the holes in the lamp sockets, so a problem is
that the work is more difficult.
[0007] Furthermore, it has been discovered that, with
the conventional liquid crystal-use backlight, since the
wiring is soldered substantially vertically to the two ends
of the cold cathode tube, and the wiring is taken out below
the socket in a state of hanging down from the bottom of
the lamp socket, so the wiring is subject to strong tensile
force, which poses the risk that loose solder will result in
a bad connection, or the cold cathode tube will not light
up or will ignite. Also, since the connecting work has to
be performed in a state in which the wiring has been
inserted through the lamp socket, a problem is that the
work is not easy.
[0008] Moreover, it has also been discovered that, with
the conventional cold cathode discharge lamp device,
since the lead wires are connected substantially at a right
angle to the terminals at both ends of the cold cathode
discharge lamp device, and the lead wires are taken out
below the socket in a state of hanging down from the
bottoms of the holder/sockets, the same problems as
mentioned above are encountered.
[0009] An improved lamp socket was conceived in light
of the above-mentioned problem. One object of the
present disclosure is to provide a lamp socket with which,
even when a strong tensile force is exerted on a lamp
wire that is connected to a pin terminal of a U-shaped
cold cathode tube, the connection is prevented from com-
ing loose.
[0010] In accordance with one aspect of the present
disclosure, a lamp socket includes a socket body, first
and second lamp support components and first and sec-
ond wire support components. The socket body has a
wiring through-hole that is disposed at a middle part of
the socket body in a longitudinal direction of the socket
body. The wiring through-hole communicates an upper
side of the socket body with a lower side of the socket
body. The first and second lamp support components are
disposed at end parts of the socket body in the longitu-
dinal direction of the socket body, respectively. The first
and second lamp support components extend in a lateral
direction that is perpendicular to the longitudinal direction
of the socket body. The first and second wire support
components are disposed between the first and second
lamp support components. The first wire support com-
ponent has a first upper face that longitudinally extends
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between the first lamp support component and the wiring
through-hole. The second wire support component has
a second upper face that longitudinally extends between
the second lamp support component and the wiring
through-hole.
[0011] With the lamp socket, it is possible to provide a
lamp socket with which, even when a strong tensile force
is exerted on a lamp wire that is connected to a pin ter-
minal of a U-shaped cold cathode tube, the connection
is prevented from coming loose.
[0012] These and other objects, features, aspects and
advantages will become apparent to those skilled in the
art from the following detailed description, which, taken
in conjunction with the annexed drawings, discloses a
preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Referring now to the attached drawings which
form a part of this original disclosure:
[0014] FIG. 1 is an enlarged, partial perspective view
of a lamp socket that is attached to a U-shaped cathode
tube in accordance with one embodiment;
[0015] FIG. 2 is an enlarged, partial front elevational
view of the lamp socket illustrated in FIG. 1;
[0016] FIG. 3 is a cross sectional view of the lamp sock-
et taken along III-III line in FIG.2;
[0017] FIG. 4 is a cross sectional view of the lamp sock-
et taken along IV-IV line in FIG. 2; and
[0018] FIG. 5 is an exploded perspective view af a liq-
uid crystal module in accordance with one embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] A preferred embodiment will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from these disclosures that the following
descriptions of the preferred embodiment are provided
for illustration only and not for the purpose of limiting the
invention as defined by the appended claims and their
equivalents.
[0020] As seen in FIGS. 1 and 5, a liquid crystal module
basically includes a plurality of U-shaped cold cathode
tubes 1, a plurality of lamp wires 4, a plurality of connec-
tors 6, a plurality of lamp sockets LS, a rear frame 11, a
light reflecting sheet 12, a plurality of lamp holders 14, a
liquid crystal panel 15, a plurality of optical sheets 16, a
plurality of bezels 17, a pair of left and right lamp frames
18, and a pair of bezel guides 19. A liquid crystal module
is a large module that is installed in a wide-screen liquid
crystal television set, personal computers and other elec-
tronic devices.
[0021] As seen in FIG. 2, each of the U-shaped cold
cathode tubes 1 has two pin terminals 1a at both ends
(e.g., distal end portions) of each of the U-shaped cold
cathode tubes 1, The term "U-shaped cold cathode tube"
used here encompasses not only a single cold cathode
tube that has been bent in a U shape, but also what is

known as a "semi-U-shaped cold cathode tube" in which
two straight cold cathode tubes are lined up in parallel
and pin terminals at one end of these are connected with
a connecting plate.
[0022] The lamp wires 4 are fixedly and electrically
coupled to the pin terminals 1a of each of the U-shaped
cold cathode tubes 1, respectively. In particular, the lamp
wires 4 (e.g., one end portions of the lamp wires 4) are
soldered to the pin terminals la, respectively. The two
lamp wires 4 (e.g., the other end portions of the lamp
wires) are also fixedly and electrically coupled to the con-
nector 6. The connectors 6 are electrically coupled to an
electric power supply (not shown), and supply electric
power to the U-shaped cold cathode tubes 1 via the lamp
wires 4. The rear frame 11 is made of sheet metal. The
rear frame 11 has a shallow box shape. The light reflect-
ing sheet 12 is provided on an inside of the rear frame
11. The U-shaped cold cathode tubes 1 are arranged on
the light reflecting sheet 12 within the rear frame 11, and
are supported by the lamp holders 14. The optical sheets
16 are disposed above the U-shaped cold cathode tubes
1. Furthermore, the liquid crystal panel 15 is disposed
above the optical sheets 16. The liquid crystal module is
a direct backlit type liquid crystal module. The edges of
the optical sheets 16 are placed on top faces of top and
bottom side plates of the rear frame 11, and are held
down by the pair of bezel guides 19 attached to the top
and bottom side plates. The four edges of the liquid crys-
tal panel 15 are placed over the bezel guides 19 and the
left and right lamp frames 18, and are held down and
fixed by four bezels 17.
[0023] Referring to FIGS. 1 to 4, the lamp sockets LS
will be discussed in detail. The lamp sockets LS are iden-
tical with each other. The lamp socket LS is made of a
synthetic rubber, synthetic resin, or other such elastomer
that is elastic and has a high coefficient of friction. The
lamp socket LS is integrally formed as one-piece, unitary
member. The lamp socket LS has a socket body 10a and
a fitting leg 10b. The lamp socket LS also includes a pair
of supporting concave components (e.g., first and second
lamp support components) 2. The supporting concave
components 2 are formed at longitudinal end portions
(e.g., end parts) of the lamp socket LS in a longitudinal
direction Y of the lamp socket LS, respectively. The sup-
porting concave components 2 hold and support both
ends of the U-shaped cold cathode tube 1, respectively.
As seen in FIG. 4, each of the supporting concave com-
ponents 2 has a circular hollow cylinder 2a and a narrow
slit 2b. The circular hollow cylinders (e,g-, first and second
hollow portions) 2a extends in a lateral direction X of the
lamp socket LS, respectively. The lateral direction X is
perpendicular to the longitudinal direction Y. The slit 2b
has a narrow width that is less than the diameter of the
circular hollow cylinder 2a. The silt 2b is formed integrally
on an upper side of the circular hollow cylinder 2a. While
the slits 2b are pushed open, the two ends of the U-
shaped cold cathode tube 1 are fitted from above to the
circular hollow cylinders 2a along with the pin terminals
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1 a that have been connected with solder 3 to the lamp
wires 4. This allows the U-shaped cold cathode tube 1
to be held and supported in the lamp socket LS in a single
operation.
[0024] As seen in FIG. 2, the lamp socket LS further
has a communicating groove 7 formed on an upper face
of the lamp socket LS, and a vertical through-hole (e.g.,
wiring through-hole) 8. The communicating groove 7 lon-
gitudinally extends between the supporting concave
components 2 in the longitudinal direction Y of the lamp
socket LS, and allows the supporting concave compo-
nents 2 to communicate with each other via the commu-
nicating groove 7 within the lamp socket LS. As seen in
FIGS. 2 and 4, the through-hole 8 has a rectangular open-
ing through which the lamp wires 4 and the connector 6
at the distal ends of the lamp wires 4 are taken out below
the lamp socket LS. The through-hole 8 is formed in a
groove bottom face in a middle part of the communicating
groove 7. In other words, the through-hole 8 is formed in
a middle part of the lamp socket LS in the longitudinal
direction Y of the lamp socket LS.
[0025] As seen in FIG. 4, the lamp socket LS also has
a pair of wire support components (e.g., first and second
wire support components) 9. The wire support compo-
nents 9 support from below the two lamp wires 4 con-
nected by solder 3 to the pin terminals 1 a of the U-shaped
cold cathode tube 1, respectively. The wire support com-
ponents 9 arc formed inside of (or between) the support-
ing concave components 2, respectively. The wire sup-
port components 9 are formed by raising up groove bot-
tom faces (e.g., first and second upper faces) 7a of the
communicating groove 7 formed on both sides of the
through-hole 8, respectively. In other words, the groove
bottom faces 7a on both sides of the through-hole 8 in
the communicating groove 7 are formed as convex
curved surfaces that upwardly convex toward the upper
side of the lamp socket LS. The groove bottom faces 7a
extends from upper edge portions of the through-hole 8
to the supporting concave components 2, respectively.
Therefore, as seen in FIG. 4, center axes A of the circular
hollow cylinders 2a are located lower than uppermost
portions of the groove bottom faces 7a. In other words,
the heights H1 of the center axes A relative to a bottom
portion of the lamp socket LS are smaller than the heights
H2 of the upper most portions of the groove bottom faces
7a. The through-hole 8 is formed in a middle part of the
lamp socket LS between the wire support components
9. The wire support components 9 allow the lamp wires
4 to be taken out below the lam socket LS from the
through-hole 8 while bending in an arc shape along the
convex curved support surfaces (i.e., the groove bottom
faces 7a) of the wire support components 9.
[0026] The fitting leg 10b is formed at a lower part of
the socket body 10a of the lamp socket LS. The filling
leg 10b is fitted into an attachment hole 11 a formed in
the rear frame 11 of the liquid crystal module, thereby
attaching and fixing the lamp socket LS to the rear frame
11. Furthermore, the fitting leg 10b allows the lamp wires

4 and the connector 6 coupled at the distal ends of the
lamp wires 4 to be taken out to the back of the rear frame
11.
[0027] With the lamp socket LS, the two ends of the
U-shaped cold cathode tube 1 are held and supported
by the supporting concave components 2 formed at the
ends of the lamp socket LS. The two lamp wires 4 are
connected by the solder 3 to the pin terminals 1 a at both
ends of the U-shaped cold cathode tube 1, and are fitted
into the communicating groove 7. The lamp wires 4 are
supported from the lower side by the convex curved sup-
port surfaces of the wire support components 9 (i.e., the
groove bottom faces 7a on both sides of the through-hole
8 in the communicating groove 7). The lamp wires 4 curve
in a gentle arc shape along the groove bottom faces 7a,
respectively. The lamp wires 4 are taken out below the
lamp socket LS from the through-hole 8 formed in the
middle part of the lamp socket LS along with the connec-
tor 6 coupled at the distal ends of the lamp wires 4. With
the lamp socket LS, the lamp wires 4 are supported from
the lower side by the wire support components 9 until
they are taken out below the lamp socket LS from the
through-hole 8 in the middle part of the lamp socket LS.
Even if a strong tensile force acts on the lamp wires 4,
the tensile force acting on the soldered connections be-
tween the lamp wires 4 and the pin terminals 1 a will be
greatly reduced by frictional resistance between the lamp
wires 4 and the support faces (i.e., groove bottom faces
7a) of the wire support components 9, and by frictional
resistance between the lamp wires 4 and the edge por-
tions of the upper openings of the through-hole 8. Thus,
the solder 3 will not come loose and cause a bad con-
nection. As a result, the problems, such as the U-shaped
cold cathode tube 1 igniting or not lighting up due to a
bad connection, can be prevented.
[0028] In particular, with the lamp socket LS, the wire
support components 9 have the convex curved support
surfaces by forming the groove bottom faces 7a on both
sides of the through-hole 8 in the communicating groove
7 as convex curved surfaces. Thus, the contact distance
between the lamp wires 4 and the convex curved support
surfaces (i.e., groove bottom faces 7a) of the wire support
components 9 can be made longer. Therefore, the lamp
wires 4 are pressed against the convex curved support
surfaces (i.e., groove bottom faces 7a) of the wire support
components 9 when downward tensile force acts on the
lamp wires 4, which increases the frictional resistance
between the lamp wires 4 and the convex curved support
surfaces. As a result, even less tensile force acts on the
soldered connections between the lamp wires 4 and the
pin terminals 1a even when downward tensile force acts
on the lamp wires 4.
[0029] Also, with this lamp socket LS, the lamp wires
4 are pre-connected with the solder 3 to the pin terminals
1a on both ends of the U-shaped cold cathode tube 1
before the soldered connections are installed into the
lamp socket LS. The ends of the U-shaped cold cathode
tube 1 are installed and supported in the supporting con-
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cave components 2 at both socket ends in a state in which
the lamp wires 4 and the connector 6 at the distal ends
thereof have been turned to face upward (or extend up-
ward). Then, the lamp wires 4 and the connector 6 at
their distal ends are taken out from above through the
through-hole 8 in the middle part of the lamp socket LS
to below the lamp socket LS. Thus, the soldering work
is much easier than when lamp wires are passed through
holes of lamp socket before being soldered to pin termi-
nals, as with a conventional lamp socket because the
soldering work can be done before the lamp wires 4 arc
disposed through the through-hole 8. Furthermore, the
lamp wires 4 are coupled to the connector 6 before the
lamp wires 4 are disposed through the through-hole 8.
Moreover, with this lamp socket LS, the communicating
groove 7 that allows communication between the sup-
porting concave components 2 are formed in the upper
part of the lamp socket LS. Furthermore, the through-
hole 8 are formed in the middle part of the groove bottom
faces 7a of the communicating groove 7, and the groove
bottom faces 7a on both sides of the through-hole 8 are
used as the support faces for the lamp wire. Since the
lamp wires 4 can be fitted into and pass through the com-
municating groove 7, they are not exposed at the top of
the lamp socket LS, making the lamp wires 4 tidier.
[0030] With the lamp socket LS, the width of the com-
municating groove 7 in the lateral direction X is the same
as the minor diameter (e.g., the dimension of the shorter
side, or dimension in the lateral direction X) of the
through-hole 8. However, the groove width on both sides
of the through-hole 8 in the communicating groove 7 can
be set to be the same as or slightly smaller than the gauge
of the lamp wires 4. With this arrangement, the lamp wires
4 are flanked by the side walls of the communicating
groove 7. If this is done, then there will be frictional re-
sistance between the lamp wires 4 and the side walls of
the communicating groove 7. Thus, an advantage is that
even less tensile force will act on the soldered connec-
tions between the lamp wires 4 and the pin terminals 1a.
[0031] Furthermore, side walls sandwiching the
through-hole 8 in the communicating groove 7 can be
made to gently undulate or curve as viewed from the
upper side of the lamp socket LS. With this arrangement,
there will be an even greater increase in frictional resist-
ance between the lamp wires 4 and the side walls of the
communicating groove 7. Thus, an advantage is a
marked reduction in the tensile force that acts on the
soldered connections between the pin terminals 1a and
the lamp wires 4.

GENERAL INTERPRETATION OF TERMS

[0032] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components and groups, but do not exclude the presence
of other unstated features, elements, components and

groups. The foregoing also applies to words having sim-
ilar meanings such as the terms, "including", "having"
and their derivatives. Also, the terms "part," "section,"
"portion," "member" or "element" when used in the sin-
gular can have the dual meaning of a single part or a
plurality of parts. As used herein to describe the present
invention, the following directional terms "forward, rear-
ward, above, downward, vertical, horizontal, below and
transverse" as well as any other similar directional terms
refer to those directions of a liquid crystal module
equipped with the present invention. Accordingly, these
terms, as utilized to describe the present invention should
be interpreted relative to a liquid crystal module equipped
with the present invention as used in the normal operating
position.
[0033] While a preferred embodiment have been cho-
sen to illustrate the present invention, it will be apparent
to those skilled in the art from these disclosures that var-
ious changes and modifications can be made herein with-
out departing from the scope of the invention as defined
in the appended claims. Furthermore, the foregoing de-
scriptions of the preferred embodiment according to the
present invention are provided for illustration only, and
not for the purpose of limiting the invention as defined by
the appended claims and their equivalents.

Claims

1. A lamp socket comprising:

a socket body with a wiring through-hole that is
disposed at a middle part of the socket body in
a longitudinal direction of the socket body, the
wiring through-hole communicating an upper
side of the socket body with a lower side of the
socket body;
first and second lamp support components dis-
posed at end parts of the socket body in the lon-
gitudinal direction of the socket body, respec-
tively, the first and second lamp support com-
ponents extending in a lateral direction that is
perpendicular to the longitudinal direction of the
socket body; and
first and second wire support components dis-
posed between the first and second lamp sup-
port components, the first wire support compo-
nent having a first upper face that longitudinally
extends between the first lamp support compo-
nent and the wiring through-hole, the second
wire support component having a second upper
face that longitudinally extends between the
second lamp support component and the wiring
through-hole.

2. The lamp socket according to claim 1, wherein
the first and second lamp support components are
configured to support distal end portions of a U-
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shaped cold cathode tube, respectively, and
the first and second upper faces of the first and sec-
ond wire support components are configured to sup-
port lamp wires along the first and second upper fac-
es, one end portions of the lamp wires being coupled
to pin terminals that are disposed at the distal end
portions of the U-shaped cold cathode tube, respec-
tively, the other end portions of the lamp wires being
coupled to a connector and disposed on the lower
side of the lamp socket, and middle portions of the
lamp wires being disposed through the wiring
through-hole.

3. The lamp socket according to claim 1, wherein
the socket body further has a communicating groove
formed on an upper face of the socket body, the com-
municating groove longitudinally extending between
the first and second lamp support components such
that the first and second lamp support components
communicating with each other via the communicat-
ing groove.

4. The lamp socket according to claim 3, wherein
the first and second upper faces of the first and sec-
ond wire support components are located at a bottom
of the communicating groove.

5. The lamp socket according to claim 1, wherein
the first and second upper faces of the first and sec-
ond wire support components have convex curved
surfaces that upwardly convex toward the upper side
of the socket body, respectively.

6. The lamp socket according to claim 1, wherein
the first and second lamp support components have
first and second hollow portions that extends in the
lateral direction of the socket body, the first and sec-
ond hollow portions being arranged such that center
axes of the first and second hollow portions being
located lower than uppermost portions of the first
and second upper faces of the first and second wire
support components.

7. A liquid crystal module comprising:

a rear frame;
a U-shaped cold cathode tube disposed within
the rear frame, the U-shapcd cold cathode tube
having pin terminals at distal end portions of the
U-shaped cold cathode tube;
a pair of lamp wires coupled to the pin terminals
of the U-shaped cold cathode tube at one end
portions of the lamp wires, respectively;
a connector coupled to the other end portions
of the lamp wires;
a liquid crystal panel disposed above the U-
shaped cold cathode tube; and
a lamp socket coupled to the rear frame and

supporting the U-shaped cold cathode tube rel-
ative to the rear frame, the lamp socket including
a socket body coupled to the rear frame, the
socket body having a wiring
through-hole that is disposed at a middle part of
the socket body in a longitudinal direction of the
socket body, the wiring through-hole communi-
cating an upper side of the socket body with a
lower side of the socket body, with middle por-
tions of the lamp wires being disposed through
the wiring through-hole such that the other end
portions of the lamp wires and the connector are
disposed on the lower side of the socket body,
first and second lamp support components dis-
posed at end parts of the
socket body in the longitudinal direction of the
socket body, respectively, the first and second
lamp support components extending in a lateral
direction that is perpendicular to the longitudinal
direction of the socket body, the first and second
lamp support components supporting the distal
end portions of the U-shaped cold cathode tube,
respectively, and
first and second wire support components dis-
posed between the first and
second lamp support components, the first wire
support component having a first upper face that
longitudinally extends between the first lamp
support component and the wiring through-hole,
the second wire support component having a
second upper face that longitudinally extends
between the second lamp support component
and the wiring through-hole, the first and second
upper faces of the first and second wire support
components supporting the lamp wires along
the first and second bottom faces.

8. The liquid crystal module according to claim 7,
wherein
the socket body further has a communicating groove
formed on an upper face of the socket body, the com-
municating groove longitudinally extending between
the first and second lamp support components such
that the first and second lamp support components
communicating with each other via the communicat-
ing groove.

9. The liquid crystal module according to claim 8,
wherein
the first and second upper faces of the first and sec-
ond wire support components are located at a bottom
of the communicating groove.

10. The liquid crystal module according to claim 7,
wherein
the first and second upper faces of the first and sec-
ond wire support components have convex curved
surfaces that upwardly convex toward the upper side
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of the socket body, respectively.

11. The liquid crystal module according to claim 7,
wherein
the first and second lamp support components have
first and second hollow portions that extends in the
lateral direction of the socket body, the first and sec-
ond hollow portions being arranged such that center
axes of the first and second hollow portions being
located lower than uppermost portions of the first
and second upper faces of the first and second wire
support components.
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