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(54) High power cold cathode straight fluorescent lamp

(57)  Ahigh power tubular CCFL device (11) compris-
es at least one CCFL (2); and a light transmission tube
(3) having two ends, where the at least one CCFL is at
afixed location inside the light transmission tube. At least
two fixtures (4) are used, one fixture at each of the two
ends of the light transmission tube. At least two connec-
tors (5) are used, one connector at each of the two ends
of the light transmission tube for connection to input elec-
tric power. Preferably a portion of a driver (12; which pref-
erably includes at least one high voltage transformer) is
employed in the fixture. The fixture connects the light
transmission tube, the CCFL(s) and the connector. To
design a CCFL device that generates multi-color lighting
for various purposes such as entertainment, two or more

CCFLs may be used. A driver circuit converts input elec-
tric power to an AC output in the range of about 5 -400
volts and at a frequency in the range of about 1 kHz-
800kHz. At least one high voltage transformer responds
to said AC output to cause suitable voltage(s) to be sup-
plied to each of the CCFLs to cause the CCFLs to supply
light. In one embodiment, a plurality of CCFL lamp units
are used, each equipped with its own driver control circuit
that supplies a suitable voltage to the CCFL of such unit.
Hence, the driver circuits applying AC outputs to the two
or more CCFL lamp units may apply AC outputs that are
different from one another, so that the two or more CCFL
units are individually controlled to emit light of the same
or different intensities.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-4, 21(completely); 7, 18(partially)

A high power tubular CCFL device, comprising at least one
CCFL; a Targer diameter light transmission tube having two
ends, said at least one CCFL at a fixed location inside the
light transmission tube; at least two fixtures, each of the
two fixtures at one of the two ends of the light
transmission tube; at least two connectors, each of the two
connectors at one of the two ends of the light transmission
tube for connection to input electric power; a driver having
a portion in one of said fixtures, said fixtures connecting
said light transmission tube, the CCFL(s) and the
connectors, wherein when input electric power is supplied to
the connectors, the portion of the driver will cause
suitable voltage to e supplied to cause the CCFL to supply
light (claim 1); the portion of the driver comprising at
least one high voltage transformer (claim 2);

the portion of the driver further comprising an electric
circuit which comprises a fuse (claim 3, second
alternative).

2. claims: 5, 6, 24-28

The CCFL device of claim 1, the portion of the driver
further comprising an electric circuit that converts input
electric power from said connector to an AC output supplied
to the at least one high voltage transformer at a voltage in
the range of about 5-400 volts and at a frequency in the
range of about 1 kc-800kc (claim 5); or

a high power tubular CCFL device, comprising two or more
CCFLs; a driver circuit converting input electric power to
an AC output in the range of about 5-400 volts and at a
frequency in the range of about 1lkc-800kc; and at least one
high voltage transformer responsive to said AC output to
cause suitable voltage(s) to be supplied to the CCFLs to
cause the CCFLs to supply light (claim 24)

3. claims: 8, 22(completely); 7, 18(partially)

The CCFL device of claim 1, wherein said at least one shaped
CCFL tube is the shape of a "U", multi-"U" shape,
"(n+l/2)U", shape "H" shape, multi-"H" shape or "(n+1/2)H"
shape CCFL tube, where n is an integer number of 1 (claim 7,
second to sixth alternatives); or comprising at least one
serpentine or H-shaped CCFL or two U-shaped CCFLs with the
bent ends of the two CCFLs placed adjacent each other at a
center location in the light transmission tube with the ends
of the two CCFLs Tocated near the ends of the light
transmission tube (claim 8); or the CCFL device of claim 1




EP 1734 561 A3

9

Europdisches
Patentamt

European
Patent Office

Office européen

des brevets SHEET B EP 06 25 2923

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

wherein said light transmission tube has a semi-circular,

elliptical, square or rectangular cross-section, or a

cross-section that is a straight Tine on one side combined
with a U-shape (claim 18, second to sixth alternatives); or
wherein said at Teast one CCFL emits 1light for illumination
along directions, and at least one CCFL comprises one end

that is bent into a substantially U-shaped or H-shaped

portion along a direction that does not block Tight emitted

by the at least one CCFL (claim 22).

4. claims: 9-12

The CCFL device of claim 1, said device comprising at least

two CCFLs emitting light of the same Tight color or
different 1ight color.

5. claims: 13-17, 23

The CCFL device of claim 1, further comprising a support

supporting said at least one CCFL, and a soft adhesive
attaching the at least one CCFL to the support, said

transparent support having a circular, elliptical, square or
rectangular cross-section, or a conical shape (claim 13); or
said support having a length commensurate with Tength of the

light transmission tube (claim 14); or said support
comprising a plurality of sections separated from one

another (claim 15); or said support being transparent and

comprising a glass, metallic or plastic material, said

support comprising a solid or hollow body (claim 16); or the
CCFL device of claim 1 wherein said at least one shaped CCFL

tube is attached to an internal surface of said light

transmission tube (claim 17); or the CCFL device of claim 1,
said device comprising a plurality of CCFLs, said device

further comprising a support supporting said CCFLs, so that
the CCFLs are attached together to form a unitary mechanical

structure for increased mechanical strength (claim 23).

6. claims: 19, 20

The CCFL device of claim 1, further comprising a light
reflective layer on said Tight transmission tube, said
reflective layer comprising a mirrored or diffusive
reflective surface.
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