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(57) A straight tube LED lamp includes: a straight
tube in which a plurality of light emitting diodes is housed;
a first cap for forming a power feeding connection to the
plurality of light emitting diodes, provided on one axial
direction end side of the straight tube; and a second cap
for grounding, provided on another axial direction end
side of the straight tube. A first terminal for forming an

electrical connection to a power feeding terminal of a first
lamp socket is provided in the first cap. A second terminal
for forming an electrical connection to a grounding ter-
minal of a second lamp socket is provided in the second
cap.
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Description

Technical Field

[0001] The present invention relates to a straight tube
LED (light emitting diode) lamp, a lamp socket set to
which the straight tube LED lamp is connected, and a
lighting fixture that uses the straight tube LED lamp and
the lamp socket set.

Background Art

[0002] An LED lamp, which has a longer lifespan and
consumes less power than a fluorescent lamp, has been
proposed as a replacement for a fluorescent lamp to
achieve reductions in power consumption and a frequen-
cy with which the lamp is replaced at the end of its life
(for example, Japanese Patent Application Publication
Nos. 2008-103304, 2009-266432, and 2008-282793).
For example, a straight tube LED lamp serving as a re-
placement for a straight tube fluorescent lamp includes
an elongated substrate having a length that corresponds
to a fluorescent lamp, and a plurality of LEDs arranged
on the substrate in its lengthwise direction. An aluminum
heat sink constituting a part of an outer shell is attached
to an opposite side of the substrate from the LEDs, and
an increase in a temperature of the LEDs is suppressed
by a heat radiation effect of the heat sink, thereby pre-
venting a reduction in a light emission efficiency of the
LEDs. Further, a lighting circuit including an AC/DC con-
verter is built into the LED lamp, and an alternating cur-
rent voltage input from a lighting fixture is converted into
a direct current voltage through the lighting circuit, where-
upon the direct current voltage is supplied to the LEDs
in order to light the LEDs.
[0003] In this type of alternating current-lit LED lamp,
the lighting circuit is built into the LED lamp, and therefore
a lifespan of the lighting circuit is likely to be shortened
due to heat generated by the LEDs. As a result, the
lifespan of the LED lamp itself is also likely to be short-
ened. Further, the temperature of the LEDs may be raised
by heat generated in the lighting circuit, leading to a re-
duction in the light emission efficiency of the LEDs. More-
over, when the lighting circuit is inbuilt, a size and a cost
of the LED lamp increase. Hence, advancements have
been made in the development of a direct current-lit LED
lamp that is lit by providing a lighting circuit including an
AC/DC converter in a lighting fixture or the like on the
exterior of the lamp, for example, and supplying a direct
current voltage to a cap of the LED lamp.
[0004] Incidentally, the heat sink is made of aluminum
and is therefore conductive. In a condition where the LED
lamp is attached to the lighting fixture, however, the heat
sink is not grounded. Therefore, when a current leaks to
the heat sink from an LED module or the lighting fixture,
an electric shock may occur upon touching the heat sink.
In a direct current-lit LED lamp in particular, a voltage to
ground of the heat sink is a simple sum of a power supply

voltage and a lamp voltage, which is larger than an ef-
fective value of a voltage to ground of an alternating cur-
rent-lit LED lamp, and therefore the risk of an electric
shock is high.

Summary of Invention

[0005] In consideration of the problems described
above, an object of the present invention is to provide a
straight tube LED lamp, a lamp socket set, and a lighting
fixture with which the risk of an electric shock is low.
[0006] A straight tube LED lamp according to the
present invention comprises: a straight tube in which a
plurality of light emitting diodes is housed; a first cap for
forming a power feeding connection to the plurality of
light emitting diodes, provided on one axial direction end
side of the straight tube; and a second cap for grounding,
provided on another axial direction end side of the straight
tube. A first terminal for forming an electrical connection
to a power feeding terminal of a first lamp socket is pro-
vided in the first cap. A second terminal for forming an
electrical connection to a grounding terminal of a second
lamp socket is provided in the second cap.
[0007] In an embodiment, the straight tube LED lamp
further comprises a conductive member, and the second
terminal is electrically connected to the conductive mem-
ber.
[0008] In an embodiment, the conductive member
takes an elongated shape and forms a part of the straight
tube.
[0009] In an embodiment, the plurality of light emitting
diodes are mounted on an elongated substrate in a
lengthwise direction thereof so as to form an LED module,
and the conductive member is a heat sink disposed in
thermal contact with the LED module.
[0010] In an embodiment, the first terminal comprises
two cap pins connected respectively to a positive elec-
trode side and a negative electrode side of a direct current
power supply via the first lamp socket.
[0011] In an embodiment, the two cap pins project from
the first cap at a wider interval than an interval between
two cap pins prescribed for a G13 type cap.
[0012] In an embodiment, latch portions extending
sideward are provided on respective tip ends of the two
cap pins.
[0013] In an embodiment, the latch portions of the two
cap pins are bent so as to be oriented in opposite direc-
tions to each other.
[0014] In an embodiment, the second terminal is a sin-
gle cap pin.
[0015] In an embodiment, a tip end of the second ter-
minal is formed to be long in an attachment direction to
the second lamp socket.
[0016] In an embodiment, recessed portions are pro-
vided on both sides of a central portion in a diameter
direction in an end surface of the first cap, and the first
terminal is provided in the central portion.
[0017] In an embodiment, at least one of the first cap
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and the second cap is formed to cover an end portion of
the straight tube in a condition where movement of the
straight tube is permitted.
[0018] A lamp socket set according to the present in-
vention comprises the first and second lamp sockets to
which the straight tube LED lamp described above is at-
tached. The first lamp socket comprises a first cap re-
ception portion to which the first cap is attached. The
second lamp socket comprises a second cap reception
portion to which the second cap is attached.
[0019] In an embodiment, each of the first and second
lamp sockets comprises an attachment structure for at-
taching the straight tube LED lamp by rotating the straight
tube LED lamp.
[0020] In an embodiment, the first cap reception por-
tion is provided with: a rotor that includes insertion
grooves into which two cap pins constituting the first ter-
minal are inserted and that rotates in accordance with
rotation of the straight tube; and two power feeding con-
tacts serving as the power feeding terminal, which are
electrically connected to the cap pins when the rotor ro-
tates. Further, the second cap reception portion is pro-
vided with: an insertion groove into which a single cap
pin forming the second terminal is inserted; and a ground-
ing contact serving as the grounding terminal, which is
disposed in the insertion groove and connected to the
second terminal, the second terminal being free to rotate
when in contact with the grounding contact.
[0021] In an embodiment, the grounding contact is
electrically connected to and mechanically holds the sec-
ond terminal.
[0022] A lamp socket set according to the present in-
vention comprises the first and second lamp sockets to
which the straight tube LED lamp is attached. The first
lamp socket comprises a first cap reception portion to
which the first cap is attached. The second lamp socket
comprises a second cap reception portion to which the
second cap is attached. The first cap reception portion
comprises a rotor that includes an insertion groove into
which the first terminal is inserted and that rotates in ac-
cordance with rotation of the straight tube, the power
feeding terminal being electrically connected to the first
terminal when the rotor rotates. Projecting portions are
provided in sites of the first lamp socket corresponding
to the recessed portions in the first cap. The second cap
reception portion is provided with: an insertion groove
into which the single cap pin forming the second terminal
is inserted; and a grounding contact serving as the
grounding terminal, which is disposed in the insertion
groove and connected to the second terminal, the second
terminal being free to rotate when in contact with the
grounding contact.
[0023] A lamp socket set according to the present in-
vention comprises the first and second lamp sockets to
which the straight tube LED lamp is attached. The first
lamp socket is configured to restrict movement of the
straight tube LED lamp in the lengthwise direction. The
second lamp socket is configured to permit movement

of the straight tube LED lamp in the lengthwise direction.
[0024] A lamp socket set according to the present in-
vention comprises the first and second lamp sockets to
which the straight tube LED lamp is attached. The first
lamp socket comprises: an insertion portion into which
the first terminal of the straight tube LED lamp can be
inserted; a passage portion that communicates with the
insertion portion, has a narrower width than the latch por-
tions of the first terminal, and is formed at a dimension
that allows the first terminal to pass through; and a power
feeding contact serving as the power feeding terminal,
which is electrically connected to the first terminal on an
outer side of the passage portion through which the first
terminal passes.
[0025] A lighting fixture according to the present inven-
tion comprises: a lamp socket set including the first and
second lamp sockets; and a straight tube LED lamp that
is attached to the lamp socket set.

Brief Description of Drawings

[0026] Preferred embodiments of the invention will
now be described in further details. Other features and
advantages of the present invention will become better
understood with regard to the following detailed descrip-
tion and accompanying drawings where:

Fig. 1 is a partially cutaway plan view showing a
straight tube LED lamp according to a first embodi-
ment;
Fig. 2 is a sectional view taken along an A-A line in
Fig. 1;
Fig. 3 is a sectional view taken along a B-B line in
Fig. 1;
Fig. 4 is a sectional view taken along a C-C line in
Fig. 1;
Fig. 5 is a view illustrating attachment of the straight
tube LED lamp to a lighting fixture;
Fig. 6 is a circuit diagram of the straight tube LED
lamp and the lighting fixture;
Figs. 7A and 7B are external perspective views
showing a straight tube LED lamp and a lamp socket
set used therein according to a second embodiment;
Fig. 8 shows the above straight tube LED lamp and
lamp socket set according to the second embodi-
ment, wherein Fig. 8A is an enlarged external per-
spective view of a first cap and a first lamp socket
for power feeding, and Fig. 8B is an enlarged external
perspective view of a second cap and a second lamp
socket for grounding;
Fig. 9 is an external perspective view of a lighting
fixture using the straight tube LED lamp and lamp
socket set according to the second embodiment;
Fig. 10 shows the power feeding first lamp socket
used in the second embodiment, wherein Fig. 10A
is a front view, Fig. 10B is a top view, and Fig. 10C
is a right side view;
Fig. 11 is an enlarged external perspective view of
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the power feeding first lamp socket used in the sec-
ond embodiment;
Fig. 12 shows the grounding second lamp socket
used in the second embodiment, wherein Fig. 12A
is a front view, Fig. 12B is a top view, and Fig. 12C
is a right side view;
Fig. 13 is an external perspective view of the ground-
ing second lamp socket used in the second embod-
iment;
Fig. 14 is an external perspective view of a grounding
contact of the grounding second lamp socket used
in the second embodiment;
Figs. 15A and 15B are enlarged perspective views
showing main parts of a straight tube LED lamp ac-
cording to an embodiment;
Fig. 16 shows a grounding second lamp socket used
in the above embodiment, wherein Fig. 16A is a front
view, Fig. 16B is a top view, and Fig. 16C is a right
side view;
Fig. 17 is an external perspective view of the ground-
ing second lamp socket used in the above embodi-
ment;
Fig. 18 is an external perspective view showing an-
other embodiment of the straight tube LED lamp;
Fig. 19 shows a lighting fixture according to a third
embodiment, wherein Fig. 19A is a side view show-
ing a condition prior to attachment of a straight tube
LED lamp to a lamp socket set and Fig. 19B is a side
view showing a condition in which the straight tube
LED lamp is attached to the lamp socket set;
Fig. 20 is a perspective view of the straight tube LED
lamp according to the third embodiment;
Fig. 21 is a partial perspective view of a second lamp
socket and a straight tube LED lamp, illustrating a
lighting fixture according to an embodiment;
Fig. 22 is a partially omitted sectional view of a
straight tube LED lamp according to a fourth embod-
iment;
Fig. 23 is a partial perspective view of a straight tube
LED lamp according to a fifth embodiment;
Fig. 24 is a side view of a lighting fixture using the
straight tube LED lamp according to the fifth embod-
iment;
Fig. 25 is a perspective view of a first lamp socket
of the lighting fixture according to the fifth embodi-
ment;
Fig. 26 is a partial perspective view of a straight tube
LED lamp according to an embodiment;
Fig. 27 is a partial perspective view of a straight tube
LED lamp according to an embodiment; and
Fig. 28 is a perspective view of a first lamp socket
according to an embodiment.

Description of Embodiments

(First Embodiment)

[0027] As shown in Figs. 1 and 2, a straight tube LED

lamp (to be referred to as a "lamp" hereafter) 10 according
to this embodiment includes a straight tube 12 housing
in its interior a plurality of light emitting diodes (to be re-
ferred to as "LEDs" hereafter) 110, a first cap 14 for form-
ing a power feeding connection to the plurality of LEDs
110, and a second cap 15 for grounding. The first cap 14
is provided on one axial direction end side of the straight
tube 12, while the second cap 15 is provided on another
axial direction end side of the straight tube 12. The plu-
rality of LEDs 110 are included in an LED module 11.
The straight tube 12 is constituted by a heat sink 120 and
a cover 125.
[0028] The LED module 11 includes an elongated rec-
tilinear substrate 111. The plurality of LEDs 110 are
mounted on a mounting surface 112 of the substrate 11,
for example, in a single straight line along a lengthwise
direction of the substrate 111 together with a single ther-
mal fuse 114 and a single current fuse 115. The plurality
of LEDs 110, the thermal fuse 114, and the current fuse
115 are electrically connected, for example, in series by
a wiring pattern 116 formed on the mounting surface 112
of the substrate 111. A voltage of a single LED 110 is 3.3
V, for example, and therefore, when thirty LEDs 110 are
mounted and connected in series, an overall lamp volt-
age of the lamp 10 is 3.3 V x 30 = 99 V.
[0029] The substrate 111 may be a metal-based print-
ed wiring board, a glass composite substrate, a glass
epoxy substrate, and so on, for example. The substrate
111 preferably exhibits high thermal conductivity so that
heat generated from the LEDs 110 is transmitted effi-
ciently to the heat sink 120.
[0030] The LEDs 110 are surface mounted (SMD)
white LEDs, for example. Note that the LEDs 110 are not
limited to a surface mounted type, and may be formed
by mounting an LED chip on the substrate 111 through
flip chip-mounting or wire bonding, and sealing the LED
chip with fluorescent material-dispersed resin, for exam-
ple. In this case, for example, a blue light-emitting chip
may be used as the LED chip, silicone resin may be used
as the fluorescent material-dispersed resin, and a mix-
ture of yellow-green fluorescent material (for example,
(Ba, Sr)2SiO4: Eu2+ or Y3(Al, Ga)5O12: Ce3+) and red
fluorescent material (Sr2Si5N8: Eu2+, (Ca, Sr)S: Eu2+, or
(Ba, Sr, Ca)AlSiN3: Eu2+) may be used as the fluorescent
material.
[0031] The heat sink 120 is made of elongated recti-
linear aluminum, for example, and is disposed on a back
surface 117 (an opposite side surface to the mounting
surface 112) of the substrate 111 in alignment with the
substrate 111 in the lengthwise direction and fixed to the
substrate 111 by adhesion, screwing, or the like, for ex-
ample. The heat sink 120 and the LED module 11 are in
thermal contact with each other so that the heat gener-
ated from the LEDs 110 is transmitted to the heat sink
120 via the substrate 111 and discharged from the heat
sink 120 by radiation. By providing the heat sink 120 and
the substrate 111 in surface contact, a superior heat dis-
charge effect can be obtained.
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[0032] Note that the heat sink 120 is not limited to alu-
minum, but the material thereof preferably has low weight
and excellent thermal conductivity. Further, the heat sink
120 may be formed in any shape, but is preferably shaped
so as not to block the light emitted from the LED module
11.
[0033] As shown in Figs. 3 and 4, the cover 125 takes
an elongated shape having a substantially arc-shaped
cross-section, for example, and is disposed in alignment
with the heat sink 120 in the lengthwise direction. The
cover 125 is attached to the heat sink 120 while covering
the LED module 11 by fitting a pair of side end portions
(widthwise direction end portions) 126, 127 into grooves
123, 124 provided respectively in side faces 121, 122 of
the heat sink 120.
[0034] The cover 125 is formed from a translucent ma-
terial such as glass or a resin such as polycarbonate, for
example. Note that glass exhibits high thermal conduc-
tivity (approximately five times that of polycarbonate) and
a superior heat discharge effect for suppressing a tem-
perature increase in the LEDs, and is therefore suitable
as the material of the cover 125.
[0035] Returning to Fig. 2, the first cap 14 includes a
cap-shaped main body 141 and a pair of cap pins 142,
143, and is disposed on one lengthwise direction end (a
first end) side of the straight tube 12. The main body 141
is constituted by a heat-resistant synthetic resin such as
silicon resin, for example. The pair of cap pins 142, 143
is made of a metal such as aluminum or copper, for ex-
ample. The pair of cap pins 142, 143 is implanted in the
main body 141 by press-fitting so as to penetrate respec-
tive through holes 144, 145 provided in the main body
141, and electrically connected to the wiring pattern 116
on the LED module 11 via lead wires 146, 147.
[0036] The second cap 15 includes a cap-shaped main
body 151, a pair of cap pins 152, 153, and a conductive
member 154, and is disposed on another lengthwise di-
rection end (a second end) side of the straight tube 12.
The main body 151 is made from a heat-resistant syn-
thetic resin such as silicon resin, for example. The pair
of cap pins 152, 153 is made of a metal such as aluminum
or copper, for example. The pair of cap pins 152, 153 is
implanted in the main body 151 by press-fitting so as to
penetrate respective through holes 155, 156 provided in
the main body 151.
[0037] The conductive member 154 is a substantially
quadrilateral, plate-shaped, conductive member that is
disposed on the heat sink 120 side of the main body 151
and fixed to the main body 151 by adhesion, screwing,
or the like, for example. The conductive member 154 is
provided with through holes 157, 158 in positions corre-
sponding respectively to the through holes 155, 156 in
the main body 151. The pair of cap pins 152, 153 is in-
serted into the through holes 157, 158 in the conductive
member 154 and electrically connected to the conductive
member 154 by soldering, welding, adhesion using a
conductive adhesive, or the like, for example.
[0038] A heat sink 120 side surface 159 of the conduc-

tive member 154 is in surface contact with the heat sink
120, and through this contact, the conductive member
154 is electrically connected to the heat sink 120. Note
that the electrical connection between the conductive
member 154 and the heat sink 120 is not limited to simple
contact, and may be formed by a mechanical as well as
an electrical connection through soldering, welding, ad-
hesion using a conductive adhesive, or the like, for ex-
ample.
[0039] Note that the conductive member 154 is not a
requirement of the present invention, and as long as the
heat sink 120 and the cap pins 152, 153 are electrically
connected, the conductive member 154 may be omitted.
Accordingly, the cap pins 152, 153 and the heat sink 120
may be electrically connected to each other directly, for
example.
[0040] Fig. 5 is a view illustrating attachment of the
straight tube LED lamp to a lighting fixture. As shown in
Fig. 5, a lighting fixture 19 includes a casing 191, a first
lamp socket 17, a second lamp socket 18, and a lighting
circuit 190. The first and second lamp sockets 17, 18, to
which the straight tube LED lamp 10 is attached, are in-
cluded in the lighting fixture 19 as a lamp socket set (sys-
tem).
[0041] The casing 191 is a substantially box-shaped
member having an open lower surface, for example,
wherein an upper surface 191a thereof serves as an at-
tachment surface that is attached to a ceiling or the like,
an inner surface 191b thereof serves as a light reflecting
surface, and the lamp 10 is housed in an interior thereof.
Further, the lighting circuit 190 is attached to the upper
surface 191a of the casing 191, while the first lamp socket
17 and the second lamp socket 18 are attached to the
interior of the casing 191 so as to face each other.
[0042] Plate spring-shaped power feeding contacts
171, 172 that are electrically connected to the respective
cap pins 142, 143 are built into the first lamp socket 17.
In the example of Fig. 5, the power feeding contacts 171,
172 each have a U-shaped cross-section in which a cen-
tral portion of each side portion is bent inward. When the
cap pins 142, 143 are inserted into pin holes 173, 174
provided in the first lamp socket 17, the cap pins 142,
143 are electrically connected to the respective power
feeding contacts 171, 172. In other words, a first terminal
(i.e. the cap pins 142, 143) for forming an electrical con-
nection to a power feeding terminal (i.e. the power feed-
ing contacts 171, 172) of the first lamp socket 17 is pro-
vided in the first cap 14.
[0043] The lighting circuit 190 serves as a direct current
power supply that lights the LEDs 110 by converting an
alternating current voltage from a commercial alternating
current power supply into a direct current voltage and
supplying the direct current voltage to the first cap 14 of
the lamp 10 via the first lamp socket 17. The lighting
circuit 190 and the commercial alternating current power
supply are connected via a power supply line 192, while
the lighting circuit 190 and the pair of power feeding con-
tacts 171, 172 of the first lamp socket 17 are connected
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via a power supply line 193. The power supply line 193
bifurcates into two wires 193a, 193b on the side of the
power feeding contacts 171, 172, and the two wires 193a,
193b are electrically connected to the respective power
feeding contacts 171, 172.
[0044] Fig. 6 is a circuit diagram of the straight tube
LED lamp and the lighting fixture. Note that in the draw-
ing, the number of LEDs 110 is reduced. As shown in
Fig. 6, the lighting circuit 190 includes a constant current
direct current circuit 190a, for example. The constant cur-
rent direct current circuit 190a may be constructed using
a rectifier diode, a smoothing capacitor, and so on, for
example.
[0045] Returning to Fig. 5, plate spring-shaped
grounding contacts 181, 182 that are electrically connect-
ed to the respective cap pins 152, 153 are built into the
second lamp socket 18. In the example of the drawing,
the grounding contacts 181, 182 each have a U-shaped
cross-section in which a central portion of each side por-
tion is bent inward. When the cap pins 152, 153 are in-
serted into terminal holes 183, 184 provided in the second
lamp socket 18, the cap pins 152, 153 are electrically
connected to the respective grounding contacts 181, 182.
In other words, a second terminal (the cap pins 152, 153)
for forming an electrical connection to a grounding ter-
minal (i.e. the grounding contacts 181, 182) of the second
lamp socket 18 is provided in the second cap 15.
[0046] The grounding contacts 181, 182 are grounded
via an earth wire 194. The earth wire 194 bifurcates into
two conductive wires 194a, 194b on the side of the
grounding contacts 181, 182, and the two conductive
wires 194a, 194b are electrically connected to the re-
spective grounding contacts 181, 182.
[0047] The second lamp socket 18 is held by a socket
holding member 16 attached to the inner surface 191b
of the casing 191. The socket holding member 16 in-
cludes biasing bodies (springs, for example) 161, 162
that bias the second lamp socket 18 to the first lamp
socket 17 side, and pawl portions 163, 164 that are fitted
into slit grooves 185, 186 in the second lamp socket 18
in order to restrict movement of the second lamp socket
18 in the lamp lengthwise direction to a fixed range. Thus,
the second lamp socket 18 is capable of sliding relative
to the socket holding member 16.
[0048] To attach the lamp 10 to the lighting fixture 19,
first, the second lamp socket 18 is moved in a direction
heading away from the first lamp socket 17 using the
second cap 15 while inserting the cap pins 152, 153 of
the second cap 15 into the terminal holes 183, 184 in the
second lamp socket 18. As a result, a distance between
the second lamp socket 18 and the first lamp socket 17
increases. Next, the lamp 10 is moved to the first lamp
socket 17 side in order to insert the cap pins 142, 143 of
the first cap 14 into the pin holes 173, 174 in the first lamp
socket 17 so that the first cap 14 is attached to the first
lamp socket 17. The second lamp socket 18 is biased to
the first lamp socket 17 side by the biasing bodies 161,
162, and therefore the lamp 10 is held by the second

lamp socket 18 and the first lamp socket 17.
[0049] When the lamp 10 is attached, the cap pins 142,
143 are electrically connected to the respective power
feeding contacts 171, 172, and therefore a direct current
voltage is input into the first cap 14 from the lighting fixture
19. Further, the heat sink 120 is grounded via the con-
ductive member 154, the cap pins 152, 153, the ground-
ing contacts 181, 182, and the earth wire 194.
[0050] The heat sink 120 is made of aluminum and is
therefore conductive. Hence, a current may flow to the
heat sink 120 due to electric leakage or the like from the
LED module 11 and the lighting circuit 190. When the
lamp 10 is attached to the lighting fixture 19, however,
the heat sink 120 is grounded and does not therefore
have a potential. As a result, an electric shock is not re-
ceived even when the heat sink 120 is touched.
[0051] Note that even when the cover 125 is constitut-
ed by a conductive material, the cover 125 is attached
to the heat sink 120 and therefore grounded. Hence,
there is no risk of an electric shock even when the cover
125 is touched.
[0052] In this embodiment, the straight tube is formed
of the heat sink serving as a conductive member, and
the cover. However, the straight tube according to the
present invention is not limited to this configuration. For
example, the entire straight tube may be formed from a
conductive member or the straight tube may be config-
ured so as not to function as a heat sink. In the latter
case, a conductor (a conductive member) such as a heat
sink, a reflector, or a mechanism functioning as both a
heat sink and a reflector is preferably placed in an insu-
lating glass tube or resin tube. With this configuration, no
problems occur during normal use even when the con-
ductor is not electrically connected to the second terminal
of the second cap. However, in consideration of a situa-
tion where the lamp breaks due to a fall or the like such
that the conductor is exposed, the conductor is preferably
grounded by being electrically connected to the second
terminal of the second cap in order to prevent electric
shocks.
[0053] In the embodiment described above, the sec-
ond cap includes a plurality of cap pins, for example two
cap pins. However, the second cap preferably includes
a single cap pin as the second terminal. Further, the
grounding terminal of the second lamp socket is not lim-
ited to a plurality of grounding contacts (two grounding
contacts, for example). The second lamp socket prefer-
ably includes a single grounding contact as the grounding
terminal.
[0054] In the embodiment described above, the LED
module is formed of a single substrate but is not limited
thereto. The LED module may be constructed by electri-
cally connecting and coupling two or more substrates.
Further, in the above embodiment, the plurality of LEDs
is provided in a single row on the substrate, but is not
limited to this arrangement. The LEDs may be provided
in two or more rows. Moreover, the number of LEDs form-
ing the LED module is arbitrary. Furthermore, in the
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above embodiment, all of the LEDs are connected in se-
ries, but the LEDs are not limited to this arrangement.
Instead, a so-called series parallel connection may be
realized by connecting groups of a predetermined
number of LEDs that are connected in series to each
other in parallel or connecting groups of a predetermined
number of LEDs that are connected in parallel to each
other in series.
[0055] An inner peripheral surface or an outer periph-
eral surface of the cover may be coated with a light scat-
tering agent. For example, the inner peripheral surface
may be coated with aluminum powder as a light scattering
agent. In so doing, the light from the LEDs is scattered
so as to be emitted from the cover evenly, and a heat
radiation performance is improved by a thermal conduc-
tion effect generated by the aluminum powder.

(Second Embodiment)

[0056] When the straight tube LED lamp described
above has identical dimensions and identical caps to a
straight tube fluorescent lamp, the straight tube LED lamp
may be mistakenly connected to a lighting fixture having
a lighting circuit for a straight tube fluorescent lamp.
[0057] Figs. 7A and 7B are external perspective views
showing a straight tube LED lamp 10 for solving this prob-
lem. For the purpose of clarity, like kind elements are
assigned the same reference numerals as depicted in
the first embodiment.
[0058] The lamp 10 includes a single straight tube 22
that is formed from a translucent synthetic resin material,
but not limited thereto. The single straight tube 22 may
be a glass tube. A first cap 14 for power feeding is pro-
vided on one axial direction end side of the straight tube
22, and a second cap 15 for grounding is provided on
another axial direction end side of the straight tube 22.
[0059] A substrate (see Fig. 1, for example) formed
from a printed board having a slightly shorter overall
length than the straight tube 22 is housed in the interior
of the straight tube 22, and a plurality of LEDs is mounted
at predetermined intervals on a mounting surface of the
substrate. The substrate is attached to a conductor (a
conductive member) such as a heat sink, a reflector, or
a mechanism functioning as both a heat sink and a re-
flector, and placed in the straight tube 22. The conductor
may be, but need not be, electrically connected to the
second terminal of the second cap 15.
[0060] Fig. 8A is an enlarged perspective view showing
main parts of the first cap 14. Recessed portions 14a,
14a recessed in a substantially semicircular shape. are
provided on both sides of a central portion in a diameter
direction in an end surface of the first cap 14. The central
portion is provided with a projecting portion 14b that has
a substantially rectangular parallelepiped shape and
projects frontward from the recessed portions 14a. Two
cap pins 142, 143 formed in a round bar shape from a
metallic material are provided on the projecting portion
14b in symmetrical positions on either side of a central

axis of the straight tube 22 so as to project in the axial
direction. The two cap pins 142, 143 are electrically con-
nected to the substrate in the interior of the straight tube
22 via lead wires, for example. Note that on a circuit
formed on the substrate, the direct current voltage input
from the cap pins 142, 143 is supplied to the LEDs via a
full wave rectifier, and therefore a forward current flows
through the LEDs even when either side of the cap pins
142, 143 is connected to a positive electrode side of the
direct current power supply. Further, in the first embod-
iment, as shown in Fig. 3, the cap pins 142, 143 are ar-
ranged in an orthogonal direction to the mounting surface
112 of the substrate 111, whereas in the second embod-
iment, the cap pins 142, 143 are arranged in a parallel
direction to the mounting surface of the substrate.
[0061] Fig. 8B is an enlarged perspective view showing
main parts of a second cap 15. An end surface of the
second cap 15 is substantially disc-shaped, and a single
cap pin 152 as the second terminal projects from a central
portion of the end surface. The second terminal is formed
of a shaft portion 152a and a latch portion (a cam plate)
152b. The shaft portion 152a is formed in a round bar
shape from a metallic material, and projects in the axial
direction. The latch portion 152b is made of metal, formed
in an elliptical shape in which an attachment direction to
first and second lamp sockets 27 and 28 constitutes a
long diameter direction when the latch portion 152b is
seen from the axial direction, and provided integrally with
the shaft portion 152a. Note that the long diameter direc-
tion of the latch portion 152b is parallel to an arrangement
direction of the two cap pins 142, 143.
[0062] A lamp socket set to which the lamp 10 is at-
tached includes the first lamp socket 27 for power feed-
ing, which includes a first cap reception portion to which
the first cap 14 is attached, and the second lamp socket
28 for grounding, which includes a second cap reception
portion to which the second cap 15 is attached.
[0063] As shown in Figs. 10 and 11, the first lamp sock-
et 27 includes a body 270, a rotor 275 attached to the
body 270 to be free to rotate, and a pair of power feeding
contacts 171, 172 (see Fig. 10A) housed in the body 270.
[0064] The body 270 is molded into a substantially rec-
tangular parallelepiped shape from synthetic resin, and
includes a first surface (an outer surface in an attached
condition), a second surface (an inner surface in the at-
tached condition), and four side faces between the first
and second surfaces. A recessed portion 271 recessed
in the form of a circular hole is opened in the second
surface (a front surface in Fig. 10A) of the body 270. One
of the aforesaid side faces (a lower side face in the at-
tached condition) is formed as a curved surface having
a central portion that projects relative to respective edge
portions thereof contacting the respective side faces, and
includes an insertion groove 272 for the first terminal of
the first cap 14. The insertion groove 272 is provided in
the central portion of the lower side face (a side face on
an upper side of Fig. 8A) of the body 270 and opens onto
the second surface side so as to be connected to the
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recessed portion 271. Further, a cylindrical support shaft
273 that projects from a bottom portion (i.e. the first sur-
face side) of the recessed portion 271 toward the second
surface side is provided on the body 270. Grooves 273a,
273b aligned in a single row with the insertion groove
272 are formed in the support shaft 273.
[0065] The rotor 275 is constituted by a synthetic resin
molded component and includes a substantially cylindri-
cal tube portion 277 that has an axial hole 276 into which
the support shaft 273 is fitted and is disposed to be free
to rotate about the support shaft 273 when the support
shaft 273 is fitted into the axial hole 276. An end surface
of the tube portion 277 is in a substantially identical po-
sition to the second surface of the body 270. The tube
portion 277 is formed with insertion grooves 277a, 277a
that are aligned in a single row with the insertion groove
272 and the grooves 273a, 273b to form a single contin-
uous groove that opens onto the second surface side
when the tube portion 277 is rotated to a specific position
(a position shown in Fig. 10A). Further, ribs (projecting
portions) 278, 278 sandwiching the insertion grooves
277a, 277a are provided on the end surface of the tube
portion 277 so as to project from the second surface side
of the body 270. Respective inside surfaces (mutually
opposing surfaces) of the ribs 278 are formed as flat sur-
faces, while respective outside surfaces are formed as
circumferential surfaces centering on a rotary center of
the tube portion 277. Note that an interval between the
two ribs 278 is set at a slightly larger dimension than a
width of the projecting portion 14b of the first cap 14.
Further, a height dimension of the rib 278 (a distance
from the end surface of the rotor 275 to a tip end of the
rib 278) is smaller than a height dimension of the project-
ing portion 14b (a distance from a front surface of the
recessed portion 14a to a tip end surface of the projecting
portion 14b).
[0066] Here, when the rotor 275 is rotated to the spe-
cific position (an open position) shown in Fig. 10A, the
insertion groove 272, the grooves 273a, 273b, and the
insertion grooves 277a, 277a are aligned in a single row
such that the cap pins 142, 143 can be inserted into the
insertion grooves 277a, 277a of the rotor 275 through
the insertion groove 272 and moved to the outside. When
the rotor 275 is rotated 90 degrees from the position
shown in Fig. 10A, on the other hand, the insertion
grooves 277a, 277a are arranged in an orthogonal direc-
tion to the direction in which the insertion groove 272 and
the grooves 273a, 273b are aligned in a single row. In
this case, respective end sides of the insertion grooves
277a, 277a are blocked by a peripheral edge portion of
the recessed portion 271 and an outer peripheral surface
of the support shaft 273, and therefore the cap pins 142,
143 are held in the insertion grooves 277a, 277a. Further,
the held cap pins 142, 143 are electrically connected to
the respective power feeding contacts 171, 172 (or 172,
171). Here, the rotor 275 and the power feeding contacts
together constitute the first cap reception portion to which
the first cap 14 is attached.

[0067] Next, the second lamp socket 28 will be de-
scribed with reference to Figs. 12 and 13. The second
lamp socket 28 includes a body 280 and a grounding
contact 181 housed in the body 280.
[0068] The body 280 is molded into a substantially rec-
tangular parallelepiped shape from synthetic resin, and
includes a first surface (an outer surface in an attached
condition), a second surface (an inner surface in the at-
tached condition), and four side faces between the first
and second surfaces. One of the side faces (a lower side
face in the attached condition) is formed as a curved sur-
face having a central portion that projects relative to re-
spective edge portions thereof contacting the respective
side faces, and includes an insertion groove 282 for the
second terminal of the second cap 15. The insertion
groove 282 is formed to extend from the lower side face
(an upper side face in Fig. 13) of the body 280 to the
second surface, and the second terminal (the cap pin
152) of the lamp 10 is inserted therein. A wide portion
282a is provided on a rear side of the insertion groove
282 in the lower side face (the side face on the upper
side of Fig. 13) of the body 280, and has a groove width
greater than that at a side close to the second cap 15.
The latch portion 152b of the second terminal is inserted
into the wide portion 282a. The groove width of the wide
portion 282a is greater than a short diameter dimension
of the latch portion 152b of the second terminal. Further,
the groove width of a narrow part of the insertion groove
282 in the lower side face of the body 280 is set to be
greater than a diameter of the shaft portion 152a and
smaller than the short diameter dimension of the latch
portion 152b. The insertion groove 282 in the lower side
face is formed to extend to a center of the second surface
of the body 280 up to a position in which the second
terminal is inserted when the lamp 10 is attached. An
elliptical opening portion 282b that is slightly larger than
the latch portion 152b of the second terminal is formed
in an end portion of the insertion groove 282 in the center
of the second surface.
[0069] As shown in Fig. 14, the grounding contact 181
is formed by bending a strip of a metallic material (a cop-
per alloy, for example) exhibiting favorable conductivity
In the example in the drawing, the grounding contact 181
has a U-shaped cross-section in which a central portion
of each side portion is bent outward. More specifically,
the grounding contact 181 is formed integrally from a
center piece 181a fixed to the body 280, contact pieces
181b, 181b that project upward from respective side edg-
es of the center piece 181a, and guide pieces 181c, 181c
bent outward from respective tip end portions of the con-
tact pieces 181b, 181b. Here, each contact piece 181b
is bent substantially into a V shape such that an interme-
diate portion of each contact piece 181b projects in an
outward direction. Thus, the grounding terminal 181 is
formed as a whole in an inverted Ω shape.
[0070] The grounding contact 181 is housed in the
body 280 such that an internal space of the insertion
groove 282 is interposed between the contact pieces
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181b, 181b, the guide pieces 181c are provided on the
wide portion 282a side, and the center piece 181a is pro-
vided on the side of the upper side face facing the lower
side face. Here, a site in which the insertion groove 282
of the body 280 is provided and the grounding contact
181 together constitute the second cap reception portion
to which the second cap 15 is attached.
[0071] Fig. 9 is an external perspective view of a light-
ing fixture 19 including the first and second lamp sockets
27, 28 described above. The lighting fixture 19 is used
while embedded in a ceiling surface. A lighting circuit
(see Fig. 6) is housed in an interior of an elongated rec-
tangular parallelepiped-shaped casing 191. The first and
second lamp sockets 27, 28 are attached to lower side
faces of respective lengthwise direction end portions of
the casing 191 so as to face each other. The lamp 10 is
attached to the casing 191 by attaching the first cap 14
and the second cap 15 provided on the respective ends
of the lamp 10 to the first lamp socket 27 and the second
lamp socket 28, respectively. Note that 191b in Fig. 9
denotes a reflector for reflecting the light emitted from
the LED lamp 10 to a lower side illumination space.
[0072] A method for attaching and detaching the LED
lamp 10 to and from the first and second lamp sockets
27, 28 will now be described.
[0073] To attach the lamp 10 to the first and second
lamp sockets 27, 28, the lamp 10 is brought close to the
first and second lamp sockets 27, 28 from below the cas-
ing 191 with the first cap 14 on the first lamp socket 27
side and the second cap 15 on the second lamp socket
28 side. Then, when the cap pins 142, 143 are inserted
into the insertion groove 272 of the first lamp socket 27
and the second terminal (the cap pin 152) is inserted into
the insertion groove 282 of the second lamp socket 28,
the projecting portion 14b of the first cap 14 is inserted
between the pair of ribs 278, 278. When the LED lamp
10 is inserted up to a prescribed insertion position, the
two cap pins 142, 143 are inserted into the respective
insertion grooves 277a, 277a and the second terminal is
inserted between the contact pieces 181b, 181b of the
grounding contact 181. When, in this condition, the
straight tube 22 is rotated 90 degrees such that the LEDs
are oriented downward, the projecting portion 14b press-
es the ribs 278, 278 such that the rotor 275 rotates to-
gether with the straight tube 22, and as a result, the cap
pins 142, 143 are disposed on both sides of the support
shaft 273. At this time, the two cap pins 142, 143 are
electrically connected to the two power feeding contacts
disposed in the body 270 such that direct current power
is supplied from the lighting circuit (the direct current pow-
er supply) to the LEDs via the first lamp socket 27. Fur-
ther, as the straight tube 22 rotates, the latch portion 152a
rotates to a position in which the long diameter direction
thereof is parallel with a horizontal direction, and as a
result, respective long diameter direction side portions
of the latch portion 152b contact the contact pieces 181b,
181b. At this time, the latch portion 152b is electrically
connected to the grounding contact 181, and therefore

the lamp 10 is grounded. Further, the width dimension
of the latch portion 152b in the horizontal direction is
greater than the width dimension when the long diameter
direction of the latch portion 152b is parallel with a lamp
insertion direction, and therefore the left and right contact
pieces 181b are bent outward by the respective long di-
ameter direction side portions of the latch portion 152b.
As a result, the latch portion 152b is held mechanically
by an elastic force of the left and right contact pieces
181b. Furthermore, in this condition, the cap pins 142,
143 are held in the respective insertion grooves 277a,
277a, and therefore the first cap 14 does not become
detached from the first lamp socket 27.
[0074] Meanwhile, to detach the lamp 10 from the first
and second lamp sockets 27, 28, when the straight tube
22 is rotated 90 degrees from the attached condition, the
insertion groove 272, the grooves 273a, 273b, and the
insertion grooves 277a, 277a are aligned in a single row.
In this case, the cap pins 142, 143 can be moved to the
outside of the insertion grooves 277a, 277a, and there-
fore, by moving the first cap 14 side of the lamp 10 down-
ward, the cap pins 142, 143 exit the insertion groove 272
to the outside. When the straight tube 22 is pulled in a
direction separating from the second lamp socket 28 in
a condition where the first cap 14 is detached from the
first lamp socket 27 and the straight tube 22 is tilted di-
agonally with the first cap 14 on a lower side, the second
terminal exits the opening portion 282b to the outside,
whereby detachment of the LED lamp 10 is complete.
Here, the opening portion 282b provided in the end por-
tion of the insertion groove 282 is larger than the second
terminal (the latch portion 152b), and therefore the sec-
ond terminal (the latch portion 152b) can pass through
the opening portion 282b. Hence, when detaching the
lamp 10, the second terminal can be withdrawn to the
outside directly from the opening portion 282b, thereby
eliminating the need to withdraw the second terminal to
the outside through an opening in the lower side of the
insertion groove 282 by moving the second terminal
downward within the insertion groove 282. As a result,
the lamp 10 can be detached easily.
[0075] Note that when an attempt is made to attach a
cap of a straight tube fluorescent lamp to the first lamp
socket 27 for the straight tube LED lamp, the ribs 278,
278 interfere with an end surface of the cap of the straight
tube fluorescent lamp, and therefore a straight tube flu-
orescent lamp is not attached by mistake.
[0076] As described above, in the lamp 10 according
to this embodiment, the first cap 14 is provided on one
axial direction end side of the straight tube 22 and the
second cap 15 is provided on the other axial direction
end side. The first terminal (the cap pins 142, 143) that
is electrically connected to the power feeding contact of
the first lamp socket 27 is provided in the first cap 14,
and the second terminal (the cap pin 152 having the latch
portion 152b) that is electrically connected to the ground-
ing contact 181 of the second lamp socket 28 is provided
in the second cap 15.
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[0077] Thus, different caps are provided on the respec-
tive end sides of the straight tube 22, and therefore the
possibility of mistakenly connecting the straight tube LED
lamp 10 according to this embodiment to a lighting fixture
for a straight tube fluorescent lamp having identically
shaped caps on both ends can be reduced. Further, the
straight tube LED lamp 10 according to this embodiment
is easily distinguishable from a straight tube fluorescent
lamp having identically shaped caps on both ends, and
therefore the possibility of mistakenly connecting the
lamp 10 and a straight tube fluorescent lamp to incom-
patible lighting fixtures respectively can be further re-
duced.
[0078] Furthermore, the latch portion 152b provided
on the second terminal is formed to be elongated in the
attachment direction to the second lamp socket 28 when
seen from the axial direction.
[0079] Hence, when the latch portion 152b is inserted
into the insertion groove 282 in the second lamp socket
28, the latch portion 152b has a smaller horizontal direc-
tion dimension than when the straight tube 22 is rotated
90 degrees, and therefore a force required to insert the
latch portion 152b between the contact pieces 181b,
181b can be reduced. Further, when the straight tube 22
is rotated 90 degrees after inserting the latch portion
152b, the horizontal direction dimension of the latch por-
tion 152b increases, enabling an increase in a bending
amount of the contact pieces 181b, 181b, and as a result,
a force by which the grounding contact 181 holds the
second terminal can be increased.
[0080] Further, the lamp socket set to which the lamp
10 is attached is formed of the first lamp socket 27 in-
cluding the first cap reception portion to which the first
cap 14 is attached, and the second lamp socket 28 in-
cluding the second cap reception portion to which the
second cap 15 is attached.
[0081] Hence, the lamp socket set to which the lamp
10 is attached is formed of the first lamp socket 27 and
the second lamp socket 28, and therefore the possibility
of mistakenly attaching a straight tube fluorescent lamp
having identically shaped caps on both ends to the lamp
socket set can be reduced.
[0082] Furthermore, the end surface of the first cap 14
is provided, on both sides of the central portion in a di-
ameter direction, with the recessed portions 14a, 14a,
while the two cap pins 142, 143 (the first terminal) are
provided on the projecting portion 14b provided in the
central portion. The ribs 278, 278, meanwhile, are pro-
vided on the rotor 275 of the first lamp socket 27 in sites
corresponding to the recessed portions 14a, 14a of the
first cap 14.
[0083] Hence, when an attempt is made to attach a
cap of a straight tube fluorescent lamp to the first lamp
socket 27, the ribs 278, 278 interfere with the end surface
of the cap of the straight tube fluorescent lamp, and there-
fore the straight tube fluorescent lamp is not attached by
mistake.
[0084] Moreover, the first cap reception portion of the

first lamp socket 27 includes the rotor 275 that includes
the insertion grooves 277a, 277a into which the cap pins
142, 143 are inserted and rotates in accordance with ro-
tation of the straight tube 22, and the power feeding con-
tacts that are electrically connected to the cap pins 142,
143 when the rotor 275 is rotated.
[0085] Hence, by rotating the straight tube 22 after in-
serting the cap pins 142, 143 provided on the first cap
14 into the insertion grooves 277a, 277a, an electrical
connection and a mechanical hold can both be realized.
[0086] Furthermore, the second cap reception portion
of the second lamp socket 28 is provided with the ground-
ing contact 181 that electrically connects and mechani-
cally holds the second terminal.
[0087] As a result, the second terminal can be electri-
cally connected and mechanically held by the single
grounding terminal 181, and therefore a separate con-
figuration for holding the second cap 15 is not required.
[0088] The second cap reception portion is also pro-
vided with the insertion groove 282 into which the second
terminal is inserted and the grounding contact 181 that
is disposed in the insertion groove 282 and electrically
connected to the second terminal, and when the second
terminal is in contact with the grounding contact 181, the
second terminal is free to rotate.
[0089] Hence, there is no need to provide the second
cap reception portion with a rotation mechanism even in
a case where the first cap 14 is attached to the first lamp
socket 27 by rotating the straight tube 22, and as a result,
the configuration of the second cap reception portion can
be simplified.
[0090] Furthermore, the wide portion 282a having a
greater groove width than that at the side close to the
second cap 15 in the axial direction of the straight tube
22 is provided in the insertion groove 282 on the first
surface side of the body 280.
[0091] As a result, the lamp 10 can be retained by en-
gaging the latch portion 152b of the second terminal with
the part having a narrow groove width.
[0092] Moreover, the opening portion 282b, which is
larger than the second terminal, is provided in a terminal
end portion of the insertion groove 282.
[0093] Therefore, when the first cap 14 is detached
from the first lamp socket 27, the second terminal can be
detached through the opening portion 282b, i.e. without
passing through the insertion groove 282, and as a result,
the lamp 10 can be detached easily.
[0094] In an embodiment, as shown in Fig. 15A, the
latch portion 152b of the second terminal is formed in a
rectangular shape when seen from the axial direction.
Figs. 16 and 17 show the second lamp socket 28 to which
the second cap 15 having this second terminal is at-
tached. The opening portion 282b of the second lamp
socket 28 opens in a rectangular shape in the end portion
of the insertion groove 282 in the second surface of the
body 280. The opening portion 282b is formed to have a
slightly larger dimension than the latch portion 152b of
the second terminal, shown in Fig. 15A, so that the rec-
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tangular latch portion 152b can be withdrawn frontward
through the opening portion 282b, as described in the
first embodiment.
[0095] In an embodiment, as shown in Fig. 15B, the
latch portion 152b is formed in a rectangular shape hav-
ing rounded corners, and is smaller than the opening
portion 282b shown in Figs. 16 and 17.
[0096] Incidentally, the first terminal of the first cap ac-
cording to the present invention is not limited to the round
bar-shaped cap pins 142, 143. The first terminal may be
constituted by cap pins (blade plugs) 242, 243 shaped
as shown in Fig. 18, for example. The cap pins 242, 243
shown in Fig. 18 are formed by bending strip-form sheet
metal, and disposed such that respective base portion
sides thereof are parallel to the lamp axis direction. Latch
portions 242b, 243b are formed by bending tip end sides
of the two cap pins 242, 243 substantially at right angles
in an outward direction (to opposite sides to a direction
heading toward a central axis).
[0097] The plugs, of which tip end sides are bent out-
ward in this manner, are attached to the first lamp socket
27, and then clasps the power feeding contacts of the
first lamp socket 27 with the bent portions of the plugs,
and as a result, the plugs are attached to the first lamp
socket 27. Hence, the bent portions of the plugs are
hooked onto the power feeding contacts such that the
lamp 10 is unlikely to become detached from the first
lamp socket 27. Moreover, the electrical connection re-
mains stable even when the lamp 10 is close to becoming
detached from the first lamp socket 27, and therefore arc
discharge is unlikely to occur.

(Third Embodiment)

[0098] When the straight tube 22 is formed from a
translucent synthetic resin material, the straight tube LED
lamp may move in the lengthwise direction as a result of
bending, thermal expansion, and thermal contraction of
the straight tube LED lamp.
[0099] Fig. 19 shows a lighting fixture 19 for solving
this problem. For the purpose of clarity, like kind elements
are assigned the same reference numerals as depicted
in first or second embodiment. The lighting fixture 19 is
an embedded lighting fixture for one or a plurality of
straight tube fluorescent lamps, and includes one or a
plurality of straight tube LED lamps 10. The lighting fixture
19 is not limited to an embedded lighting fixture. The light-
ing fixture 19 may also be applied to a ceiling mounted
lighting fixture.
[0100] The lighting fixture 19 includes an elongated
casing 191 (see Fig. 9) that is embedded in a ceiling
surface and has an open lower surface, first and second
lamp sockets 37, 38 disposed on respective lengthwise
direction ends of the casing 191 so as to oppose each
other, and a lighting circuit (see Fig. 6, for example). Here,
first and second caps 14, 15 of the lamp 10 are attached
to the first and second lamp sockets 37, 38, respectively.
The lighting circuit is a dedicated power supply disposed

in the casing in order to light the lamp 10.
[0101] The lighting fixture 19 according to this embod-
iment is, for example, a redesigned lighting fixture 19 in
which the casing 191 of a pre-installed lighting fixture for
a straight tube fluorescent lamp is employed as is in com-
bination with the lamp 10, and the first and second lamp
sockets 37, 38 and lighting circuit used exclusively with
the lamp 10. Alternatively, when the lighting fixture 19
employing the lamp 10, and the first and second lamp
sockets 37, 38 and lighting circuit used exclusively with
the lamp 10 is newly installed, an existing casing 191 for
a straight tube fluorescent lamp may be reused and com-
bined with the lamp 10, the first and second lamp sockets
37, 38, and the lighting circuit, as the lighting fixture 19
to be installed.
[0102] As shown in Figs. 19 and 20, the lamp 10 in-
cludes a straight tube 22 formed to have a tube length
and a tube diameter that are approximately identical to
those of a straight tube fluorescent lamp and a substan-
tially identical outer appearance to a straight tube fluo-
rescent lamp, and an LED module 11 housed in the
straight tube 22.
[0103] The lamp 10 includes the translucent straight
tube 22 and the first and second caps 14, 15 provided to
cover respective end portions of the straight tube 22.
Each of the first and second caps 14, 15 serves as an
end portion cap or an end portion cover.
[0104] The straight tube 22 is formed in an elongated
cylindrical shape, for example, from a translucent and
diffusive resin material such as acrylic resin.
[0105] Each of the first and second caps 14, 15 is
formed from a synthetic resin material or a metallic ma-
terial having an insulating property, for example. Note
that the first and second caps 14, 15 may take any shape
as long as they are capable of covering the end portions
of the straight tube 22, and may include a part of the
straight tube 22. Further, the first terminal (i.e. cap pins
142, 143) electrically connected to the LED module 11
projects from an end surface of the first cap 14. The cap
pins 142, 143, similarly to a pair of cap pins projecting
from a cap of a straight tube fluorescent lamp, are con-
stituted by pins that project in parallel in the lengthwise
direction of the lamp 10.
[0106] The LED module 11 includes, for example, a
plurality of substrates 111a on which a plurality of LEDs
110 are mounted, and an attachment plate 320 to which
the substrates 111a are attached. The attachment plate
320 is a conductor (a conductive member) such as a heat
sink, a reflector, or a mechanism functioning as both a
heat sink and a reflector. Similarly to the second embod-
iment, the conductor may be, but need not be, electrically
connected to the second terminal of the second cap 15.
The LED module 11 is housed in the straight tube 22 by
inserting the LED module 11 from one end portion of the
straight tube 22 and then attaching the first and second
caps 14, 15 to the respective end portions of the straight
tube 22.
[0107] An SMD (Surface Mount Device) package hav-
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ing a connection terminal and installed with an LED chip
is used as the LED module 11. The SMD package is
formed by disposing an LED chip that emits blue light,
for example, in a package and sealing the LED chip using
a fluorescent material layer made of silicone resin or the
like, for example, into which yellow fluorescent material
that emits yellow light when excited by a part of the blue
light from the LED chip is intermixed. Thus, a surface of
the fluorescent material layer serves as a light emitting
surface, and white-based light is emitted from the light
emitting surface.
[0108] Note that a positional relationship between the
cap pins 142, 143 and the light emitting surface of the
LEDs 110 on the LED module 11 is set such that when
the lamp 10 is attached between the first and second
lamp sockets 37, 38 correctly, the light emitting surface
of the LEDs 110 is oriented downward so as to be capable
of emitting light in a predetermined irradiation direction.
[0109] Further, as shown in Fig. 19, the first lamp sock-
et 37 is a power feeding socket including a resin body
370 having an insulating property and a power feeding
terminal that is housed in the body 370 and includes pow-
er feeding contacts 171, 172. A pair of insertion holes
are formed in the body 370 in a lamp attachment surface,
which is an inside surface opposing the second lamp
socket 38, and the power feeding contacts 171, 172 are
disposed inside the respective insertion holes. By insert-
ing the cap pins 142, 143 of the lamp 10 into the pair of
insertion holes, the cap pins 142, 143 are electrically con-
nected to the power feeding contacts 171, 172. Alterna-
tively, a vertical groove that opens onto and communi-
cates with a tip end of the body 370 is formed in the lamp
attachment surface of the body 370, a pair of arc-shaped
grooves are formed to communicate with the vertical
groove, and the power feeding contacts 171, 172 are
disposed inside the arc-shaped grooves. In this case, the
lamp 10 is rotated after inserting the cap pins 142, 143
into the vertical groove so that the cap pins 142, 143
move into the arc-shaped grooves, and as a result, the
cap pins 142, 143 are electrically connected to the power
feeding contacts 171, 172.
[0110] The second lamp socket 38 is a grounding and
holding socket that includes a resin body 380 having an
insulating property. A movement permitting portion 36
that holds the second cap 15 side of the lamp 10 while
permitting the second cap 15 side to move in the length-
wise direction is formed in the body 380. The movement
permitting portion 36 is formed from a circular holding
hole 361 that penetrates the body 380 from a lamp at-
tachment surface to an outside end surface, and the sec-
ond cap 15 side of the lamp 10 is inserted into the holding
hole 361 to be capable of moving in the lengthwise di-
rection.
[0111] An interval between the opposing lamp attach-
ment surfaces of the first and second lamp sockets 37,
38 is set to be smaller than an interval between respective
outside end surfaces of the first and second caps 14, 15
of the lamp 10. Accordingly, when the lamp 10 is attached

between the first and second lamp sockets 37, 38, the
second cap 15 side of the lamp 10 is engaged with the
holding hole 361 in the second lamp socket 38. A length-
wise direction engagement dimension between the at-
tached lamp 10 and the second lamp socket 38 in the
attached condition is set at least at a dimension ensuring
that even when a location near the lengthwise direction
center of the lamp 10 bends downward between the first
and second lamp sockets 37, 38 or the lamp 10 under-
goes thermal contraction at a low temperature, the lamp
10 does not fall out of the second lamp socket 38.
[0112] The lighting circuit receives input of a commer-
cial alternating current power supply, converts the alter-
nating current power into direct current power, and sup-
plies the direct current power to the LED module 11 of
the lamp 10 via the first terminal of the first lamp socket
37.
[0113] Hence, to redesign a pre-installed lighting fix-
ture for a straight tube fluorescent lamp disposed in a
ceiling surface, for example, either a straight tube fluo-
rescent lamp lighting device is removed from the casing
191 or, in a case where the straight tube fluorescent lamp
lighting device is to be left in place, a power supply line
for supplying a commercial alternating current power
supply is removed from the straight tube fluorescent lamp
lighting device. Then, the lighting circuit used exclusively
with the lamp 10 is newly attached to the casing 191 and
a power supply line is connected to the lighting circuit.
[0114] Straight tube fluorescent lamp sockets are then
removed from the casing 191, whereupon the first and
second lamp sockets 37, 38 are attached to the casing
191 and the lighting circuit is electrically connected to the
first lamp socket 37 by a wire.
[0115] The lamp 10 is then attached between the first
and second lamp sockets 37, 38 of the casing 191. At
this time, the second cap 15 side of the lamp 10 is inserted
into the holding hole 361 in the second lamp socket 38
such that the entire lamp 10 is shifted to the second lamp
socket 38 side, whereupon the cap pins 142, 143 pro-
jecting from the first cap 14 of the lamp 10 are inserted
into the insertion holes in the first lamp socket 37 and
electrically connected to the power feeding terminal (the
power feeding contacts 171, 172). At this time, the lamp
10 is attached such that the light emitting surfaces of the
LEDs 110 in the LED module 11 are oriented downward
in an illumination direction on an opposite side to the
casing 191.
[0116] When the lamp 10 is attached between the first
and second lamp sockets 37, 38, the first lamp socket
37 supports the first cap 14 of the lamp 10 and restricts
movement, including lengthwise direction movement, of
the lamp 10, while the second lamp socket 38 supports
the second cap 15 of the lamp 10 but permits lengthwise
direction movement of the lamp 10.
[0117] Further, when the lamp 10 is attached between
the first and second lamp sockets 37, 38, a weight thereof
causes a location near the lengthwise direction center to
bend downward, the lamp 10 undergoes thermal con-
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traction at low temperatures. However, lengthwise direc-
tion movement of the second cap 15 side of the lamp 10
relative to the second lamp socket 38 is permitted. Hence,
although the second cap 15 side of the lamp 10 moves
in a direction for becoming detached from the second
lamp socket 38 due to bending or thermal contraction of
the lamp 10, the lengthwise direction engagement dimen-
sion between the attached lamp 10 and the second lamp
socket 38 in the attached condition is set at least at a
dimension ensuring that the lamp 10 does not fall out of
the second lamp socket 38, as described above, and
therefore the lamp 10 is held securely without falling out
of the second lamp socket 38.
[0118] When the lighting circuit is operated, direct cur-
rent power from the lighting circuit is supplied to the LED
module 11 of the lamp 10 via the first lamp socket 37,
thereby lighting the respective LEDs 110 of the LED mod-
ule 11. The light emitted by the LEDs 110 passes through
the straight tube 22 so as to be emitted in the predeter-
mined irradiation direction downward of the lighting fix-
ture 19.
[0119] When the lamp 10 is lit, the lamp 10 undergoes
thermal expansion due to an effect of the heat generated
by the LEDs 110. The lamp 10 expands by the greatest
degree in the lengthwise direction due to thermal expan-
sion of the resin straight tube 22. At this time, lengthwise
direction movement of the second cap 15 side of the lamp
10 relative to the second lamp socket 38 is permitted,
and therefore lengthwise direction expansion of the lamp
10 due to thermal expansion can be absorbed. As a re-
sult, a load is not exerted on the lamp 10 and the first
and second lamp sockets 37, 38, and therefore these
components do not break.
[0120] Hence, with the lighting fixture 19 according to
this embodiment, by attaching the lamp 10 between the
first lamp socket 37 that restricts lengthwise direction
movement of the lamp 10 and the second lamp socket
38 that permits lengthwise direction movement of the
lamp 10, the lamp 10 can be held securely between the
first and second lamp sockets 37, 38 in a condition where
lengthwise direction movement of the lamp 10 accom-
panying bending, thermal expansion, and thermal con-
traction of the lamp 10 is permitted.
[0121] Further, the second cap 15 side of the lamp 10
and the second lamp socket 38 constitute an attachment
structure for attaching the lamp 10 to be capable of ro-
tating about the tube axis thereof. Thus, when the cap
pins 142, 143 projecting from the first cap 14 of the lamp
10 are attached to the first lamp socket 37 by being ro-
tated, rotation of the lamp 10 can be permitted, and more-
over, resistance to rotation of the lamp 10 can be re-
duced, enabling an improvement in operability. In other
words, with this attachment structure, the second cap 15
of the lamp 10 is not symmetrical, and therefore, even
though the first cap 14 is symmetrical due to the project-
ing cap pins 142, 143, an orientation relationship be-
tween the first cap 14 and the second cap 15 does not
have to be taken into consideration during manufacture,

enabling an improvement in ease of manufacture.
[0122] In an embodiment, the lighting fixture has an
earth connection structure shown in Fig. 21. The second
cap 15 of the lamp 10 includes a second terminal 152,
which is constituted by a shaft portion 152a provided to
project from the center of the end surface of the second
cap 15 of the lamp 10 and a latch portion 152b serving
as a disc-shaped hook portion formed on a tip end of the
shaft portion 152a. Similarly to the second lamp socket
18 shown in Fig. 5, a lamp attachment portion 381 that
is biased to the second cap 15 side by a biasing body
projects from the second surface of the body 380 of the
second lamp socket 38. An insertion portion 381a into
which the latch portion 152b serving as the hook portion
can be inserted is formed in the lamp attachment portion
381 between an end surface of the lamp attachment por-
tion 381 and the second surface of the body 380. Further,
an insertion groove 382 through which the shaft portion
152b passes is formed in a vertical direction in the end
surface of the lamp attachment portion 381 so as to com-
municate with the insertion portion 381a.
[0123] To attach the lamp 10 in this embodiment, the
latch portion 152b projecting from the second cap 15 of
the lamp 10 is inserted into the insertion portion 381a of
the lamp attachment portion 381 of the second lamp
socket 38 from above, and the shaft portion 152a is in-
serted into the insertion groove 382 from above. The lamp
attachment portion 381 is then pushed into the body 380
against the bias, whereupon the cap pins 142, 143 pro-
jecting from the first cap 14 of the lamp 10 are inserted
into the insertion holes in the first lamp socket 37 while
the entire lamp 10 is shifted to the second lamp socket
38 side.
[0124] With this configuration, even if the first cap 14
side of the lamp 10 becomes detached from the first lamp
socket 37, the latch portion 152b of the second cap 15
is hooked to the second lamp socket 38, and therefore
the lamp 10 can be reliably prevented from falling. Hence,
the earth connection structure doubles as a falling pre-
vention structure. Likewise in this case, as described
above, the second cap 15 of the lamp 10 and the second
lamp socket 38 constitute an attachment structure for
attaching the lamp 10 to be capable of rotating about the
tube axis thereof.
[0125] In an embodiment, the lamp 10 includes a po-
larity control circuit for ensuring that the cap pins 142,
143 do not have an exclusive positive or negative polarity.
By providing the polarity control circuit, the lamp 10 can
be lit regardless of whether each of the cap pins 142, 143
is connected to either of a positive power feeding contact
or a negative power feeding contact, for example. Alter-
natively, it is possible to ensure that the lamp 10 is not
lit when the cap pins 142, 143 are connected to the wrong
polarity, and that the LED module 11 and so on are not
affected thereby.
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(Fourth Embodiment)

[0126] Fig. 22 shows a straight tube LED lamp 10 ac-
cording to a fourth embodiment. For the purpose of clar-
ity, like kind elements are assigned the same reference
numerals as depicted in first to third embodiments. The
lamp 10 includes a straight tube 22 formed to have a tube
length and a tube diameter that are approximately iden-
tical to those of a straight tube fluorescent lamp and a
substantially identical outer appearance to a straight tube
fluorescent lamp, and an LED module 11 housed in the
straight tube 22.
[0127] The lamp 10 includes the translucent straight
tube 22 and first and second caps 14, 15 provided to
close respective end portions of the straight tube 22. The
first and second caps 14, 15 respectively serve as caps
or end portion caps.
[0128] The straight tube 22 is formed in an elongated
cylindrical shape, for example, from a translucent and
diffusive resin material such as acrylic resin, for example.
[0129] The first and second caps 14, 15 are formed in
a cap shape from a synthetic resin material having an
insulating property, for example, and respectively include
disc-shaped end surface portions 141a, 151a covering
the end surfaces of the straight tube 22 and peripheral
surface portions 141b, 151b formed in a ring shape on
respective peripheral edge portions of the end surface
portions 141a, 151a. The peripheral surface portions
141b, 151b are formed such that an inner diameter there-
of is larger than an outer diameter of the straight tube 22.
A pair of cap pins (the first terminal) 142, 143 (see Fig.
7) for power feeding, which are electrically connected to
the LED module 11, project from an end surface of the
first cap 14 in parallel in the lengthwise direction of the
lamp 10. Further, a single cap pin (the second terminal)
152, which serves as an earth pin for establishing an
earth connection, projects from an end surface of the
second cap 15 in the lengthwise direction of the lamp 10
in alignment with the tube axis of the lamp 10.
[0130] The LED module 11 includes, for example, a
plurality of elongated substrates 111a on which LEDs
110 are mounted, and an elongated attachment plate
320 to which the substrates 111a are attached. The at-
tachment plate 320 is a conductor (a conductive member)
such as a heat sink, a reflector, or a mechanism func-
tioning as both a heat sink and a reflector. Similarly to
the second embodiment, the conductor may be, but need
not be, electrically connected to the second terminal of
the second cap 15.
[0131] An SMD (Surface Mount Device) package hav-
ing a connection terminal and installed with an LED chip
is used as the LED module 11. The SMD package is
formed by disposing an LED chip that emits blue light,
for example, in a package, and sealing the LED chip using
a fluorescent material layer made of silicone resin or the
like, for example, into which yellow fluorescent material
that emits yellow light when excited by a part of the blue
light from the LED chip is intermixed. Thus, a surface of

the fluorescent material layer serves as a light emitting
surface, and white-based light is emitted from the light
emitting surface.
[0132] The attachment plate 320 is made of metal, for
example, and formed such that a lengthwise direction
length thereof is greater than a lengthwise direction
length of the straight tube 22. Respective end portions
of the attachment plate 320 are bent substantially at right
angles toward an opposite surface side to a surface side
on which the LEDs 110 are disposed.
[0133] The pair of cap pins 142, 143 are fixed to an
outer end surface of an attachment portion 321 on one
end of the attachment plate 320. The cap pin 152 is fixed
to an outer end surface of an attachment portion 322 on
another end of the attachment plate 320. As a result, the
attachment plate 320 of the LED module 11 and the re-
spective cap pins are integrated. Note that the attach-
ment plate 320 and the respective cap pins (or the first
terminal) are fixed so as to be insulated from each other.
[0134] The cap pins 142, 143 and the substrates 111a
are electrically connected by lead wires 146, 147 such
that power can be fed from the cap pins 142, 143 to the
respective LEDs 110 mounted on the substrates 111a.
The cap pin 152 and a part of the substrates 111a having
an earth potential are electrically connected by a lead
wire 454.
[0135] The LED module 11 is inserted into the straight
tube 22 from one end portion thereof, whereupon the first
cap 14 and the second cap 15 are fixed respectively to
the cap pins 142, 143 and the cap pin 152 so as to cover
the respective ends of the straight tube 22. Thus, the
LED module 11 is housed in the lamp 10 constituted by
the straight tube 22 and the first and second caps 14, 15.
[0136] The first cap 14 is fixed to the cap pins 142, 143
by joint fixing, for example, whereby the cap pins 142,
143 are press-fitted into respective hole portions formed
in the first cap 14. Similarly, the second cap 15 is fixed
to the cap pin 152 by joint fixing, for example, whereby
the cap pin 152 is press-fitted into a hole portion formed
in the second cap 15. As a result, the attachment plate
320 of the LED module 11 is integrated with the first and
second caps 14, 15.
[0137] The straight tube 22 is held between the first
and second caps 14, 15 to be capable of moving within
a predetermined range in the lengthwise direction and
the radial direction relative to the LED module 11 and the
first and second caps 14, 15.
[0138] More specifically, a predetermined interval A+B
allowing the straight tube 22 to expand and contract while
reducing or eliminating an effect thereof is provided in
the lengthwise direction of the lamp 10 between the end
portions of the straight tube 22 and respective inner sur-
faces of the end surface portions 141a, 151a of the first
and second caps 14, 15. Further, a predetermined inter-
val C+D allowing the straight tube 22 to expand and con-
tract while reducing or eliminating an effect thereof is
provided in the radial direction of the lamp 10 between
an outer peripheral surface of the straight tube 22 and
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respective inner peripheral surfaces of the peripheral sur-
face portions 141b, 151b of the first and second caps 14,
15.
[0139] Hence, the lengthwise direction length of the
straight tube 22 is shorter than a length between the mu-
tually opposing inner surfaces of the end surface portions
141a, 151a of the first and second caps 14, 15, and the
outer diameter of the straight tube 22 is smaller than the
respective inner diameters of the peripheral surface por-
tions 141b, 151b of the first and second caps 14, 15.
[0140] Note, however, that the lengthwise direction
length of the straight tube 22 is longer than a length be-
tween mutually opposing tip end surfaces of the periph-
eral surface portions 141b, 151b of the first and second
caps 14, 15 and longer than a length by which the inner
surface of the end surface portion of one of the first and
second caps 14, 15 and the tip end surface of the pe-
ripheral surface portion of the other oppose each other.
Therefore, the straight tube 22 does not become de-
tached between the peripheral surface portions 141b,
151b of the first and second caps 14, 15.
[0141] In another configuration, for example, only one
end side of the straight tube 22 is held by the first cap 14
while the other end side of the straight tube 22 is capable
of moving relative to the second cap 15 and the LED
module 11.
[0142] Further, a positional relationship between the
cap pins 142, 143 and the respective light emitting sur-
faces of the LEDs 110 on the LED module 11 is set such
that when the lamp 10 is attached between the first and
second lamp sockets in a correct attachment position,
the respective light emitting surfaces of the LEDs 110
are oriented downward from the lighting fixture so as to
be capable of emitting light in the predetermined irradi-
ation direction.
[0143] When the lamp 10 is lit, the LEDs 110 generate
heat, and this heat is transmitted to the LED module 11
and the straight tube 22. The straight tube 22 is made of
resin and is therefore particularly likely to undergo dra-
matic thermal expansion due to the effect of the heat from
the LEDs 110. The thermally expanding straight tube 22
expands in the lengthwise direction and increases in di-
ameter in the radial direction.
[0144] At this time, the interval A+B is provided in the
lengthwise direction between the straight tube 22 and
the first and second caps 14, 15, and therefore the
straight tube 22 is permitted to expand in the lengthwise
direction due to thermal expansion without exerting a
load on the first and second caps 14, 15. Further, the
interval C+D is provided in the radial direction between
the straight tube 22 and the first and second caps 14, 15,
and therefore the straight tube 22 is permitted to increase
in diameter in the radial direction due to thermal expan-
sion without exerting a load on the first and second caps
14, 15. Hence, even when the straight tube 22 undergoes
thermal expansion, a load is not exerted on the lamp 10,
including the first and second caps 14, 15 and the LED
module 11, the first and second lamp sockets, and so

on, and therefore these components do not break.
[0145] At a low temperature when the lamp 10 is ex-
tinguished, on the other hand, the straight tube 22 un-
dergoes thermal contraction, in contrast to a high tem-
perature. However, the straight tube 22 is disposed be-
tween the first and second caps 14, 15 and does not
therefore become detached between the peripheral sur-
face portions 141b, 151b of the first and second caps 14,
15 when undergoing thermal contraction.
[0146] Hence, in the lamp 10 according to this embod-
iment, the first and second caps 14, 15 covering the end
portions of the straight tube 22 are integrated with the
LED module 11 such that movement of the straight tube
22 relative to the first and second caps 14, 15 is permitted,
and as a result, even when the straight tube 22 undergoes
thermal expansion and thermal contraction, it is possible
to prevent the LED module 11 and the first and second
caps 14, 15 from being affected thereby.
[0147] Moreover, the respective cap pins are also in-
tegrated with the LED module 11, and therefore connec-
tions between the respective cap pins and the first and
second lamp sockets are not affected even when the
straight tube 22 undergoes thermal expansion and ther-
mal contraction. As a result, the reliability of the connec-
tions can be improved.
[0148] In another configuration, one end portion of the
straight tube 22 may be fixed to one of the first and second
caps 14, 15 such that only the other end portion of the
straight tube 22 can move relative to the other of the first
and second caps 14, 15 and the LED module 11. Likewise
in this case, movement of the straight tube 22 due to
thermal expansion and thermal contraction can be per-
mitted.
[0149] Further, the lamp 10 may include a polarity con-
trol circuit for ensuring that the cap pins 142, 143 do not
have an exclusive positive or negative polarity. By pro-
viding the polarity control circuit, the lamp 10 can be lit
regardless of whether each of the cap pins 142, 143 is
connected to either of a positive power feeding contact
or a negative power feeding contact, for example. Alter-
natively, it is possible to ensure that the lamp 10 is not
lit when the cap pins 142, 143 are connected to the wrong
polarity, and that the LED module 11 and so on are not
affected thereby.

(Fifth Embodiment)

[0150] Figs. 23 and 24 show a straight tube LED lamp
10 according to a fifth embodiment. For the purpose of
clarity, like kind elements are assigned the same refer-
ence numerals as depicted in the first to fourth embodi-
ments. The lamp 10 includes a straight tube 22 formed
to have a tube length and a tube diameter that are ap-
proximately identical to those of a straight tube fluores-
cent lamp and a substantially identical outer appearance
to a straight tube fluorescent lamp, and an LED module
(see Fig. 20, for example) housed in the straight tube 22.
[0151] The lamp 10 includes the translucent straight
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tube 22 and first and second caps 14, 15 provided to
cover respective end portions of the straight tube 22. The
first and second caps 14, 15 respectively serve as end
portion caps or end portion covers.
[0152] The straight tube 22 is formed in an elongated
cylindrical shape, for example, from a translucent and
diffusive resin material such as acrylic resin, for example.
[0153] The first and second caps 14, 15 are formed
from a synthetic resin material or a metallic material hav-
ing an insulating property, for example. Note that the first
and second caps 14, 15 may take any shape as long as
they are capable of covering the end portions of the
straight tube 22, and may include a part of the straight
tube 22.
[0154] Cap pins (the first terminal) 142, 143 for power
feeding, which are electrically connected to the LED mod-
ule, project from an end surface of the first cap 14. The
cap pins 142, 143 respectively include shaft portions
142a, 143a that project in the lengthwise direction of the
lamp 10 and disc-shaped latch portions (connecting por-
tions) 142b, 143b that project sideward relative to the
lengthwise direction of the shaft portions 142a, 143a from
respective tip ends of the shaft portions 142a, 143a. An
interval between the cap pins 142, 143, or in other words
an interval E between respective centers of the shaft por-
tions 142a, 143a, is set to be wider than an interval be-
tween a pair of cap pins of a G13 type cap defined in
JISC7709-1 (IEC60061-1).
[0155] A single cap pin (an earth pin, the second ter-
minal) 152 for establishing an earth connection projects
from an end surface of the second cap 15 in the length-
wise direction of the lamp 10 in alignment with the tube
axis of the lamp 10.
[0156] The LED module includes, for example, a plu-
rality of substrates on which LEDs 110 are mounted, and
an attachment plate to which the substrates are attached
(see Figs. 20 and 22). The LED module is housed in the
lamp 10 by inserting the LED module from one end por-
tion of the straight tube 22 and then attaching the first
and second caps 14, 15 to the respective end portions
of the straight tube 22.
[0157] An SMD (Surface Mount Device) package hav-
ing a connection terminal and installed with an LED chip
is used for the LEDs 110. The SMD package is formed
by disposing an LED chip that emits blue light, for exam-
ple, in a package and sealing the LED chip using a fluo-
rescent material layer made of silicone resin or the like,
for example, into which yellow fluorescent material that
emits yellow light when excited by a part of the blue light
from the LED chip is intermixed. Thus, a surface of the
fluorescent material layer serves as a light emitting sur-
face, and white-based light is emitted from the light emit-
ting surface.
[0158] Note that a positional relationship between the
cap pins 142, 143 and the respective light emitting sur-
faces of the LEDs 110 in the LED module is set such that
when the lamp 10 is attached between first and second
lamp sockets 57, 38 correctly, the respective light emit-

ting surfaces of the LEDs 110 are oriented downward so
as to be capable of emitting light in the predetermined
irradiation direction.
[0159] Further, as shown in Fig. 25, the first lamp sock-
et 57 is a power feeding socket including a resin body
570 having an insulating property and a power feeding
terminal that is housed in the body 570. The power feed-
ing terminal is constituted by a pair of power feeding con-
tacts, for example (see Fig. 19).
[0160] Circular hole-shaped insertion portions 571,
572 are formed in the body 570 in a second surface (a
lamp attachment surface), which is an inner surface op-
posing the second lamp socket 38, at a width dimension
F that allows insertion of the latch portions 142b, 143b
on the cap pins 142, 143 of the lamp 10, and passage
portions 573, 574 having a width dimension G, which is
narrower than the width of the latch portions 142b, 143b
on the cap pins 142, 143 but wide enough to allow the
shaft portions 142a, 143a to pass through, are formed to
communicate with the insertion portions 571, 572. The
width dimension F of the insertion portions 571, 572 and
the width dimension G of the passage portions 573, 574
have a relationship of F > G. The passage portions 573,
574 take the form of arc-shaped grooves permitting ro-
tation of the cap pins 142, 143 about the tube axis of the
lamp 10. An interval H between respective centers of the
grooves forming the passage portions 573, 574 is set to
be identical to the interval between the cap pins 142, 143,
or in other words the interval E between the respective
centers of the shaft portions 142a, 143a, and wider than
an interval between a pair of passage portions formed
as holes or grooves in a socket for connecting a pair of
cap pins of a G13 type cap.
[0161] Power feeding contacts are housed in the body
570 and disposed in positions of the passage portions
573, 574 through which the respective shaft portions
142a, 143a of the cap pins 142, 143 pass so as to be
electrically connected to the latch portions 142b, 143b
on the cap pins 142, 143 in positions deviating to an outer
side (an outer diameter side, for example) of positions
opposing the passage portions 573, 574.
[0162] Further, as shown in Fig. 24, the second lamp
socket 38 is a holding and earth connection socket that
includes a resin body 380 having an insulating property,
and a grounding contact 181 housed in the body 380 as
a grounding terminal.
[0163] The body 380 includes a lamp attachment por-
tion 381 that is capable of advancing and retreating into
and from a second surface (a lamp attachment surface),
which is an inner surface opposing the first lamp socket
57. A single insertion hole into which the cap pin 152 of
the lamp 10 is inserted is formed in a center of the lamp
attachment portion 381, and the grounding contact 181
that is electrically connected to the cap pin 152 is dis-
posed inside the insertion hole. The lamp attachment por-
tion 381 is biased in a projecting direction from the body
380 by the grounding contact 181 or a separate spring
disposed in the body 380. The grounding contact 181 is
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electrically connected to a casing 191 or the like of a
lighting fixture 19.
[0164] A straight tube fluorescent lamp socket is de-
tached from the casing 191, the first and second lamp
sockets 57, 38 are attached to the casing 191, and a
lighting circuit (see Fig. 6) is electrically connected to the
first lamp socket 57 by a wire.
[0165] The lamp 10 is then attached between the first
and second lamp sockets 57, 38 of the casing 191. At
this time, the single cap pin 152 projecting from the sec-
ond cap 15 of the lamp 10 is inserted into the insertion
hole in the lamp attachment portion 381 of the second
lamp socket 38 such that the lamp attachment portion
381 is pushed into the body 380 against the bias, where-
upon the latch portions 142b, 143b on the cap pins 142,
143 projecting from the first cap 14 of the lamp 10 are
respectively inserted into the insertion portions 571, 572
of the first lamp socket 57 and the shaft portions 142a,
143a of the cap pins 142, 143 are also inserted into the
insertion portions 571, 572 while the entire lamp 10 is
shifted to the second lamp socket 38 side. Next, the lamp
10 is rotated in the attachment direction about the tube
axis such that the shaft portions 142a, 143a of the cap
pins 142, 143 move through the passage portions 573,
574, and as a result, the lamp 10 is attached in a prede-
termined attachment position between the first and sec-
ond lamp sockets 57, 38.
[0166] When the lamp 10 is attached, the cap pin 152
is connected to the grounding contact 181 on the second
lamp socket 38 side, and the power feeding contacts on
the first lamp socket 57 side are electrically connected
to the respective latch portions 142b, 143b of the cap
pins 142, 143 in positions deviating to the outer side (the
outer diameter side, for example) of the positions oppos-
ing the passage portions 573, 574 through which the shaft
portions 142a, 143a of the cap pins 142, 143 pass.
[0167] When the lighting circuit is operated, direct cur-
rent power from the lighting circuit is supplied to the LED
module via the pair of power feeding contacts of the first
lamp socket 57 and the cap pins 142, 143 of the lamp
10, thereby lighting the respective LEDs 110 of the LED
module. The light emitted by the LEDs 110 passes
through the straight tube 22 so as to be emitted in the
predetermined irradiation direction downward of the light-
ing fixture 19.
[0168] To detach the lamp 10, the lamp 10 is rotated
in a detachment direction, which is an opposite direction
to the attachment direction, about the tube axis such that
the lamp attachment portion 381 is pushed into the body
380 against the bias, whereupon the cap pins 142, 143
of the first cap 14 are withdrawn from the insertion por-
tions 571, 572 of the first lamp socket 57 while the entire
lamp 10 is shifted to the second lamp socket 38 side.
The first cap 14 side of the lamp 10 is then moved down-
ward such that the cap pin 152 of the second cap 15 is
withdrawn from the second lamp socket 38.
[0169] Further, the lamp 10 includes the first cap 14
from which the cap pins 142, 143 project at a wider in-

terval than an interval between a pair of cap pins pre-
scribed for a G13 type cap for a straight tube fluorescent
lamp, and therefore the lamp 10 is not compatible with a
G13 type cap. Hence, when an attempt is made to attach
the lamp 10 to a pre-existing lighting fixture for a straight
tube fluorescent lamp by mistake, the lamp 10 can be
reliably prevented from being attached to a socket cor-
responding to a G13 type cap.
[0170] Further, by providing the latch portions 142b,
143b that project sideward relative to the lengthwise di-
rection of the cap pins 142, 143 on the respective tip ends
of the cap pins 142, 143, the lamp 10 can be prevented
from being attached to a socket corresponding to a G13
type cap even more reliably.
[0171] Furthermore, the interval between the cap pins
142, 143 is wide, and therefore a creeping distance be-
tween the cap pins 142, 143 to which positive and neg-
ative direct current power is respectively supplied can be
increased. As a result, an insulating property can be se-
cured.
[0172] Further, the first lamp socket 57 to which the
first cap 14 of the lamp 10 is attached includes the inser-
tion portions 571, 572 into which the latch portions 142b,
143b on the cap pins 142, 143 of the lamp 10 can be
inserted, and the passage portions 573, 574 that are
formed to communicate with the insertion portions 571,
572 at a dimension that is narrower than the width of the
latch portions 142b, 143b on the cap pins 142, 143 but
wide enough to allow the shaft portions 142a, 143a to
pass through. Moreover, the interval between the pas-
sage portions 573, 574 is set to be identical to the interval
between the cap pins 142, 143 but wider than an interval
between a pair of passage portions such as holes or
grooves provided in a socket connected to a pair of cap
pins of a G13 type cap. Thus, a straight tube fluorescent
lamp can be reliably prevented from being attached to
the first lamp socket 57.
[0173] Furthermore, the power feeding contacts
housed in the first lamp socket 57 are disposed in the
positions of the passage portions 573, 574 through which
the respective shaft portions 142a, 143a of the cap pins
142, 143 pass so as to be electrically connected to the
latch portions 142b, 143b on the cap pins 142, 143 in
positions deviating to the outer side (the outer diameter
side, for example) of the positions opposing the passage
portions 573, 574. Therefore, even when straight cap
pins of a G13 type cap are forcibly inserted into the pas-
sage portions 573, 574, it is possible to prevent the cap
pins from being electrically connected to the power feed-
ing contacts reliably.
[0174] As described above, by employing the lamp 10
and the first lamp socket 57 to which the lamp 10 is con-
nected, compatibility with a straight tube fluorescent lamp
and a socket to which a straight tube fluorescent lamp is
connected can be eliminated, and as a result, mistaken
attachment of the lamp 10 thereto can be reliably pre-
vented.
[0175] In an embodiment, as shown in Fig. 26, the cap
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pins 142, 143 respectively include latch portions 342b,
343b that are provided on the respective tip ends of the
shaft portions 142a, 143a projecting in the lengthwise
direction of the lamp 10 and bent sideward relative to the
lengthwise direction of the shaft portions 142a, 143a sub-
stantially into L shapes in mutually opposing (approach-
ing) directions. With this configuration also, similar ac-
tions and effects to the fifth embodiment are obtained.
[0176] In an embodiment, as shown in Fig. 27, the cap
pins 142, 143 respectively include latch portions 442b,
443b that are provided on the respective tip ends of the
shaft portions 142a, 143a projecting in the lengthwise
direction of the lamp 10 and bent sideward relative to the
lengthwise direction of the shaft portions 142a, 143a sub-
stantially into L shapes in opposite directions. With this
configuration also, similar actions and effects to the fifth
embodiment are obtained.
[0177] In an embodiment, as shown in Fig. 28, a single
groove-shaped insertion portion 571 having the width di-
mension F enabling insertion of the latch portions 142b,
143b on the cap pins 142, 143 of the lamp 10 is formed
in the body 570 of the first lamp socket 57 from a second
surface (a lamp attachment surface), i.e. an inner surface
opposing the second lamp socket 38, to a tip end surface,
and the passage portions 573, 574 having the width di-
mension G, which is narrower than the width of the latch
portions 142b, 143b on the cap pins 142, 143 but wide
enough to allow the shaft portions 142a, 143a to pass
through, are formed to communicate with the insertion
portion 571. The width dimension F of the insertion por-
tion 571 and the width dimension G of the passage por-
tions 573, 574 have a relationship of F > G. The passage
portions 573, 574 take the form of arc-shaped grooves
that permit rotation of the cap pins 142, 143 about the
tube axis of the lamp 10. The interval H between the
respective centers of the grooves forming the passage
portions 573, 574 is set to be identical to the interval
between the cap pins 142, 143, or in other words the
interval E between the respective centers of the shaft
portions 142a, 143a, and wider than an interval between
a pair of passage portions formed as holes or grooves in
a socket for connecting a pair of cap pins of a G13 type
cap.
[0178] The power feeding contacts (see Fig. 19) are
housed in the body 570 and disposed in the positions of
the passage portions 573, 574 through which the respec-
tive shaft portions 142a, 143a of the cap pins 142, 143
pass so as to be electrically connected to the latch por-
tions 142b, 143b of the cap pins 142, 143 in positions
deviating to the outer side (the outer diameter side, for
example) of the positions opposing the passage portions
573, 574. The cap pins of the lamp 10 shown in Figs. 23,
26 and 27 can be attached to the first lamp socket 57.
[0179] To attach the lamp 10, the cap pins (142, 143
in Fig. 23, for example) are inserted into the insertion
portion 571 from a tip end side of the body 570, where-
upon the lamp 10 is rotated in the attachment direction
about the tube axis. As a result, in the case of the lamp

10 shown in Figs. 23, 26 and 27, the shaft portions 142a,
143a of the cap pins 142, 143 move through the passage
portions 573, 574, whereby the lamp 10 can be attached
in a predetermined attachment position of the first lamp
socket 57.
[0180] Hence, the first lamp socket 57 can be applied
in common to various variations of the cap pins 143, 143
of the lamp 10, enabling an improvement in versatility.
[0181] Further, the lamp 10 may include a polarity con-
trol circuit for ensuring that the cap pins 142, 143 do not
have an exclusive positive or negative polarity. By pro-
viding the polarity control circuit, the lamp 10 can be lit
regardless of whether each of the cap pins 142, 143 is
connected to either of a positive power feeding contact
or a negative power feeding contact, for example. Alter-
natively, it is possible to ensure that the lamp 10 is not
lit when the cap pins 142, 143 are connected to the wrong
polarity, and that the LED module and so on are not af-
fected thereby.
[0182] Although the present invention has been de-
scribed with reference to certain preferred embodiments,
numerous modifications and variations can be made by
those skilled in the art without departing from the true
spirit and scope of this invention, namely claims.

Claims

1. A straight tube LED lamp comprising:

a straight tube in which a plurality of light emitting
diodes is housed;
a first cap for forming a power feeding connec-
tion to the plurality of light emitting diodes, said
first cap being provided on one axial direction
end side of the straight tube; and
a second cap for grounding, said second cap
being provided on another axial direction end
side of the straight tube,
wherein a first terminal for forming an electrical
connection to a power feeding terminal of a first
lamp socket is provided in the first cap, and
a second terminal for forming an electrical con-
nection to a grounding terminal of a second lamp
socket is provided in the second cap.

2. The straight tube LED lamp according to claim 1,
further comprising a conductive member,
wherein the second terminal is electrically connected
to the conductive member.

3. The straight tube LED lamp according to claim 2,
wherein the conductive member takes an elongated
shape and forms a part of the straight tube.

4. The straight tube LED lamp according to claim 3,
wherein the plurality of light emitting diodes are
mounted on an elongated substrate in a lengthwise
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direction thereof so as to form an LED module, and
the conductive member is a heat sink disposed in
thermal contact with the LED module.

5. The straight tube LED lamp according to claim 1,
wherein the first terminal comprises two cap pins
connected respectively to a positive electrode side
and a negative electrode side of a direct current pow-
er supply via the first lamp socket.

6. The straight tube LED lamp according to claim 5,
wherein the two cap pins project from the first cap
at a wider interval than an interval between two cap
pins prescribed for a G13 type cap.

7. The straight tube LED lamp according to any one of
claims 5 and 6, wherein latch portions extending
sideward are provided on respective tip ends of the
two cap pins.

8. The straight tube LED lamp according to claim 7,
wherein the latch portions of the two cap pins are
bent so as to be oriented in opposite directions to
each other.

9. The straight tube LED lamp according to claim 1,
wherein the second terminal is a single cap pin.

10. The straight tube LED lamp according to claim 9,
wherein a tip end of the second terminal is formed
to be long in an attachment direction to the second
lamp socket.

11. The straight tube LED lamp according to any one of
claims 1 to 10, wherein recessed portions are pro-
vided on both sides of a central portion in a diameter
direction in an end surface of the first cap, and
the first terminal is provided in the central portion.

12. The straight tube LED lamp according to claim 1,
wherein at least one of the first cap and the second
cap is formed to cover an end portion of the straight
tube in a condition where movement of the straight
tube is permitted.

13. A lamp socket set comprising the first and second
lamp sockets to which the straight tube LED lamp
according to any one of claims 1 to 12 is attached,
wherein the first lamp socket comprises a first cap
reception portion to which the first cap is attached,
and
the second lamp socket comprises a second cap re-
ception portion to which the second cap is attached.

14. The lamp socket set according to claim 13, wherein
each of the first and second lamp sockets comprises
an attachment structure for attaching the straight
tube LED lamp by rotating the straight tube LED

lamp.

15. The lamp socket set according to claim 14, wherein
the first cap reception portion is provided with a rotor
that includes insertion grooves into which two cap
pins constituting the first terminal are inserted and
that rotates in accordance with rotation of the straight
tube, and two power feeding contacts serving as the
power feeding terminal, which are electrically con-
nected to the cap pins when the rotor rotates, and
the second cap reception portion is provided with an
insertion groove into which a single cap pin forming
the second terminal is inserted, and a grounding con-
tact serving as the grounding terminal, which is dis-
posed in the insertion groove and connected to the
second terminal, the second terminal being free to
rotate when in contact with the grounding contact.

16. The lamp socket set according to claim 15, wherein
the grounding contact is electrically connected to and
mechanically holds the second terminal.

17. A lamp socket set comprising the first and second
lamp sockets to which the straight tube LED lamp
according to claim 11 is attached,
wherein the first lamp socket comprises a first cap
reception portion to which the first cap is attached,
the second lamp socket comprises a second cap re-
ception portion to which the second cap is attached,
the first cap reception portion comprises a rotor that
includes an insertion groove into which the first ter-
minal is inserted and that rotates in accordance with
rotation of the straight tube, the power feeding ter-
minal being electrically connected to the first terminal
when the rotor rotates,
projecting portions are provided in sites of the first
lamp socket corresponding to the recessed portions
in the first cap, and
the second cap reception portion is provided with an
insertion groove into which the single cap pin forming
the second terminal is inserted, and a grounding con-
tact serving as the grounding terminal, which is dis-
posed in the insertion groove and connected to the
second terminal, the second terminal being free to
rotate when in contact with the grounding contact.

18. A lamp socket set comprising the first and second
lamp sockets to which the straight tube LED lamp
according to any one of claims 1 to 12 is attached,
wherein the first lamp socket is configured to restrict
movement of the straight tube LED lamp in the
lengthwise direction, and
the second lamp socket is configured to permit
movement of the straight tube LED lamp in the
lengthwise direction.

19. A lamp socket set comprising the first and second
lamp sockets to which the straight tube LED lamp
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according to claim 7 or 8 is attached,
wherein the first lamp socket comprises:

an insertion portion into which the first terminal
of the straight tube LED lamp can be inserted;
a passage portion that communicates with the
insertion portion, has a narrower width than the
latch portions of the first terminal, and is formed
at a dimension that allows the first terminal to
pass through; and
a power feeding contact serving as the power
feeding terminal, which is electrically connected
to the first terminal on an outer side of the pas-
sage portion through which the first terminal
passes.

20. A lighting fixture comprising:

a lamp socket set including the first and second
lamp sockets according to any one of claims 1
to 19; and
a straight tube LED lamp that is attached to the
lamp socket set.
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