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(54)  Fluorescent lamp assembly with improved run-up

(67)  Adischarge lamp 100 having an improved run-
up time is disclosed. In an embodiment, the discharge
lamp 100 includes a light-transmissive discharge tube
102 extending from a first end 104 to a second end 106
and having an inner surface 108 and an outer surface
110, a phosphor coating 160 layered onto the inner sur-
face 108 of the discharge tube 102, and a fill gas com-
position capable of sustaining a discharge sealed within
the discharge tube 102. Also included is a resistive heat-

ing wire 118 positioned about the outer surface 110 of
the discharge tube 102. In some embodiments, a lamp
driver circuit 124 is included that operates when the lamp
is turned ON to provide power to electrodes 112, 114 in
the discharge tube 102 and to provide power to the re-
sistive heating wire 118, and operates to disconnect pow-
er from the resistive heating wire 118 when the discharge
lamp 100 achieves a predetermined percentage of its
stabilized lumen output.
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Description

[0001] Embodimentsofthe presentinvention generally
relates to a fluorescent lamp having improved run-up
properties, and in particular to an amalgam dosed com-
pact fluorescent lamp (CFL) having an external heating
filament to increase the heating up rate of a discharge
tube resulting in a shorter run-up time.

[0002] Most commercially available and widely known
low-pressure fluorescent discharge lamps are known as
fluorescent lamps (FLs). Recently, compact fluorescent
lamps (CFLs) have been designed to replace conven-
tional incandescent lamps in a wide range of home and
commercial applications. FLs and CFLs advantageously
have lower power consumption and longer life properties
as compared to incandescent lamps. In order to provide
CFLs that resemble conventional incandescent lamps, a
bulb shaped outer envelope may be provided that en-
capsulates the CFLs. The advantages of these CFL
lamps are low power consumption and long lifetime.
However, one of the main disadvantages of FLs, includ-
ing CFLs, is their relatively long run-up time.

[0003] As mentioned above, a disadvantage of FLs
and CFLsis theirrelatively long run-up time. Run-Up time
may be defined as the time between the application of
power to the FL or CFL and the time when the light output
firstreaches a specified percentage (usually 80%) of sta-
ble light output. In general, consumers expect a lamp to
emit light immediately after, or substantially instantane-
ously with, the flipping of a switch to the ON position.
However, some long-life FLs need about 0.5 to 1.5 sec-
onds to preheat the cathodes or electrodes before start-
ing to emit any light output. Thus, the FL emits no light
before preheating is complete. In addition, in some cases
once an arc discharge is initiated, an FL still requires an
additional 20 seconds to fifteen (15) minutes or more to
reach a certain percentage of its stabilized luminous flux
or stable light output. Thus, the time for an FL to reach
a predetermined percentage of its stabilized luminous
flux can vary in a wide range.

[0004] Prior attempts to reduce the run-up time of a FL
utilizing an amalgam mercury dose incorporated an aux-
iliary amalgam near one of the electrodes in the lamp.
Since this arrangement results in the mercury from the
auxiliary amalgam being vaporized shortly after the FL
is switched ON, the run-up period is reduced. However,
an instant light feature is not provided.

[0005] Another known solution combines a FL and an
incandescent lamp in one unit. A suggested procedure
involves simultaneously turning on the incandescent
lamp and the FL when power is applied so that instant
light (from the incandescent lamp) is provided, and then
to subsequently switch OFF the incandescentlamp when
the FL reaches a stable light output. But such a solution
is inefficient and does not provide an effective manner
for warming up the mercury source of the FL.

[0006] Yetanother known solution is to apply power to
only the incandescent lamp portion of a combined incan-
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descent-FL unit when the lamp assembly is turned ON,
and then once a predetermined temperature is reached,
turn OFF the incandescent lamp and turn ON the FL.
Although a thermal switch of such an arrangement aids
in starting the FL in alow temperature, ambient condition,
such an arrangement and method does not improve the
run-up time of the lamp assembly.

[0007] External heating methods have also been at-
tempted in order to reduce run-up times. In particular,
one method involved painting a non-transparent metallic
element, such as silver chloride paint, onto the outer sur-
face of the glass tube of an FL to improve heating. How-
ever, using such a metallic coating results in a high loss
of total lumen output of the lamp. In another method, a
transparent resistive metallic layer such as fluorine
doped tin-oxide (FTO) was applied onto the outer surface
of the glass tube of a FL. But even in this case a shading
effect occurs, which limits the light output.

[0008] Thus, a need exists for a method and/or appa-
ratus for improving the warm-up or run-up time of a FL
that overcomes the problems described above.

[0009] Disclosed are apparatus and methods for pro-
viding a discharge lamp having an improved run-up time.
In an embodiment, the discharge lamp includes a light-
transmissive discharge tube extending from a first end
to asecond end and having an inner surface and an outer
surface, a phosphor coating in which amalgam-forming
material is dispersed layered onto the inner surface of
the discharge tube, and a fill gas composition capable of
sustaining a discharge sealed within the discharge tube.
Alsoincluded is a resistive heating wire positioned about
the outer surface of the discharge tube. In some embod-
iments, a lamp driver circuit is included that operates
when the lamp is turned ON to provide power to elec-
trodes in the discharge tube and to provide power to the
resistive heating wire, and operates to disconnect power
from the resistive heating wire when the discharge lamp
achieves a predetermined percentage of its stabilized
lumen output.

[0010] A method of forming a fluorescent lamp is also
disclosed. The process includes providing a discharge
tube having a first electrode on a first end and a second
electrode on a second end for exciting a fill gas contained
within an inner cavity of the discharge tube to produce
light. The discharge tube having a first end and a second
end, and an inner surface and an outer surface. The
method also includes providing a resistive heating wire
about the outer surface of the discharge tube and pro-
viding a driver circuit comprising alamp driver and a heat-
ing driver. The lamp driver is operably connected to pro-
vide power to the first electrode and the second electrode,
and the heating driver is operably connected to provide
power to the resistive heating wire to heat the discharge
tube.

[0011] Aspects and/or features of the invention and
many of their attendant benefits and/or advantages will
become more readily apparent and appreciated by ref-
erence to the detailed description when taking in con-
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junction with the accompanying drawings, which draw-
ings may not be drawn to scale, wherein:

FIG. 1 illustrates a low-pressure discharge lamp in
accordance with an embodiment of the invention;

FIG. 2 is a block diagram illustrating mercury dis-
charge lamp components of a fluorescent lamp ac-
cording to an embodiment of the invention;

FIG. 3 illustrates a spiraled compact fluorescent
lamp (CFL) including a spiral-wire heating element
according to an embodiment of the invention;

FIG. 4 is a chart depicting the relative lumen output
in percentages on the y-axis and the time in seconds
on the x-axis for a twenty-watt (20W) fluorescent
lamp according to an embodiment of the invention;

FIG. 5 illustrates another configuration of a spiraled
CFL with a wire heating element wrapped around
and contacting the coils of the discharge tube ac-
cording to an embodiment of the invention;

FIG. 6 illustrates yet another configuration of a spi-
raled CFL with a wire heating element wrapped
around and contacting pairs of coils of the discharge
tube according to an embodiment of the invention;

FIG. 7 shows a spiraled CFL with a wire heating el-
ement wrapped around and contacting the coils of
the discharge tube and having an outer transparent
casing according to an embodiment of the invention;

FIG. 8illustrates a spiraled CFL having a net-shaped
resistive heating element that surrounds the outside
portions of the coils of the discharge tube according
to an embodiment of the invention.

[0012] The detailed description below utilizes numeri-
cal and letter designations to reference features and/or
aspect in the drawings. Like or similar designations in
the various drawings refer to like or similar elements of
embodiments according to the invention.

[0013] Pursuant to some embodiments, in order to in-
crease the run-up time of a fluorescent lamp (FL) such
as a compact fluorescent lamp (CFL), indium powder is
mixed in with a phosphor material that is utilized to coat
the inner surface of the discharge tube. Integrating the
indium powder into the phosphor layer of the discharge
lamp increases the diffusion properties of the mercury in
the light-transmissive envelope so that the mercury can
quickly diffuse throughout the discharge tube or enve-
lope. In addition, an external resistive heating wire or
heating element is included which is connected to a bal-
last circuit which energizes the resistive heating element
in the ON state to decrease the heat up time of the dis-
charge tube. In some embodiments, the heating element
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is a resistive wire that produces enough dissipating heat-
ing power to ensure a high enough temperature for the
indium so as to release its mercury content. Utilization
of amalgam-forming material and phosphor coating mix-
ture on the inner surface of the discharge tube along with
adding an external resistive heating wire about the entire
outer surface of the discharge tube results in a faster run-
up time of the light output of the discharge lamp as com-
pared to prior art FL or CFL assemblies. In particular, the
diffusion of mercury begins from the entire volume of the
discharge tube which results in an instant light during
run-up in contrast to conventional FL lamps that may in-
clude auxiliary amalgam (wherein the lamp gradually be-
comes brighter from the cathodes towards the colder sec-
tions of the bulb or envelope). In the embodiments de-
scribed herein, the mercury diffusion path is much shorter
as compared to conventional run-up methods and/or ar-
rangements.

[0014] The description that follows relates to a mercury
discharge fluorescent lamp that includes a sealed light-
transmissive envelope (or discharge tube) having a gen-
erally circular cross section for describing embodiments.
But it is contemplated that other types and shapes of
lamps could be used and are within the scope of this
disclosure, including mercury fluorescent lamps, low
dose mercury, and high output fluorescent lamps. The
lamp may be linear, but any size, shape or cross section
type may be used. For example, some embodiments in-
clude compact fluorescent lamps (CFLs) having a folded
orwrapped topology so that the overall length of the lamp
is much shorter or compact than the unfolded length of
the glass tube or envelope. The varied modes of manu-
facture and configurations for linear FLs as well as CFLs
are generally known to persons skilled in the art.

[0015] The lamp described below with reference to
FIG. 1is alow-pressure discharge lamp (e.g. fluorescent
lamp (FL)). Such FLs typically include at least one light-
transmissive envelope or discharge tube which can be
made of a vitreous (e.g., glass) material and /or ceramic,
or any suitable material which allows for the transmission
of at least some visible light. A fill-gas composition ca-
pable of sustaining an electric discharge is sealed inside
the discharge tube. The lamp also includes at least one
phosphor layer on the inner surface of the discharge tube
or envelope, and one or more electrical leads at least
partially disposed within the discharge tube for providing
electric current.

[0016] FIG. 1illustrates a FL 100 according to an em-
bodiment. The FL 100 includes a discharge tube 102 or
light-transmissive envelope having a circular cross sec-
tion, a first end 104, a second end 106, an inner surface
108, and an outer surface 110. A first electrode 112 is
positioned at the first end 104 of the discharge tube, and
a second electrode 114 is positioned at the second end
106 of the discharge tube, and both the first electrode
112 and second electrode 114 extend into an inner cavity
115 of the discharge tube. In some embodiments, a coat-
ing 116 comprising a phosphor and an amalgam-forming
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material (e.g., a mixture of a phosphor and an amalgam-
forming material), is disposed or layered onto the inner
surface 108 of the discharge tube. In some implementa-
tions, the coating 116 includes an indium and phosphor
mixture. A discharge-sustaining fill is sealed within the
discharge tube (within the inner cavity 115) and may be
composed of an inert gas, for example, argon, xenon,
neon or krypton at a low pressure in combination with a
mercury vapor to provide the low vapor pressure for lamp
operation.

[0017] Referring again to FIG. 1, an external resistive
heating wire 118 is disposed about the outer surface 110
of the discharge tube 102. The external resistive heating
wire 118 is connected to a pair of heating electrodes 120,
122 (which may also be part of a ballast circuit) which
energizes the resistive heating wire by applying an elec-
tric current when the FL 100 is switched to the ON state
to create a heating effect. In particular, a lamp driver 124
is electrically connected to the first and second elec-
trodes 112, 114 and to the heating electrodes 120, 122.
When the lamp is switched ON, the lamp driver 124 op-
erates to both create the heating effect by applying elec-
trical current to the resistive heating wire 118 and to illu-
minate the lamp. The external heating of the discharge
tube 102 increases the rate at which mercury evaporates
within the inner cavity 115 during lamp start, illustrated
by the opposing arrows shown in the inner cavity 115 of
the discharge tube 102. Thus, the time needed for the
lamp 100 to reach its maximum lumen output is reduced
is reduced with regard to conventional FLs because the
mercury diffusion path (along the entire length of the dis-
charge tube) is much shorter. In addition, in some imple-
mentations when the lamp reaches a predetermined per-
cent (for example, 80%) of its stabilized lumen output
then the external resistive heating wire circuit is discon-
nected.

[0018] In some embodiments, the external resistive
heating wire 118 is a wire disposed about and in contact
with the outer surface 110 of the discharge tube between
contacts of the heading electrodes 120 and 122. In an
implementation, the external resistive heating wire is a
wire that is spun about or twisted around to contact the
outer surface 110 along the entire length of the discharge
tube. In another implementation, the external resistive
heating wire is a pre-shaped wire coil (wherein a mandrel
may be utilized to pre-shape the wire coil) thatis wrapped
about the entire length of the outside surface of the dis-
charge tube. In yet another embodiment, the resistive
heating wire is a prebraided filament net having support
fibers (which may look like a sock, for example) that is
provided and then drawn over the length of the discharge
tube to contact the outer surface 110.

[0019] FIG. 2 is a block diagram 200 illustrating mer-
cury discharge lamp components of a FL according to
an embodiment. A lamp driver 124 includes a discharge
driver 202 and a heating element driver 204, wherein the
heating element driver 204 includes a controller 206. The
discharge driver 202 provides electric current via a con-
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ductor 208 to the discharge lamp 102 for lighting purpos-
es (e.g., via the first electrode 112 at the first end 104 of
the discharge tube). Similarly, the heating element driver
204 provides electric current via a conductor 210 for heat-
ing purposes (e.qg., via the first heating electrode 120) to
the heating element 118 which is wrapped about or coiled
around the discharge tube 102. In some embodiments,
the heating driver 204 is configured to provide in the
range of about 1 Watt to about 1000 Watts to the heating
element 118.

[0020] The controller 206 may be configured to control
the power output to the heating element 118 for a run-
up period following turn ON of the FL. The controller 206
may include any suitable sensor or combination of sen-
sors configured to monitor one or more of temperature,
light output, time, and/or electrical parameters such as
voltage, current and/or power of the FL or the discharge
driver 202. After the run-up period, the controller 206 is
operable to break the electrical connection within the
heating driver 204 such that no current flows through the
heating element 118. In some implementations, the con-
troller 206 may be tuned for each particular FL to provide
sufficient warm-up heating to the discharge tube 102,
particularly in the areas away from the first end 104 and
the second end 106 to allow for the quick run-up to full
lumen output or full illumination of the FL. In some em-
bodiments, the run-up time to reach a predetermined per-
centage of the full lumen output of the lamp is less than
fifteen (15) seconds. Thus, in an embodiment, the con-
troller 206 may include a simple timer circuit configured
to provide electrical current to the heating element 118
for approximately 15 seconds (or less) starting from turn
ON of the FL, and then breaking the current connection
to the heating element 118.

[0021] Asmentioned above, inthe embodiment of FIG.
1 the resistive heating wire produces enough dissipating
heating power to ensure that a high temperature reaches
the coating comprising phosphor and amalgam-forming
material (on the interior surface of the discharge tube)
so as to release its mercury content. This method pro-
vides for mercury diffusion to start when the FL is turned
ON in the entire volume of the cavity to produce instant
light during run-up in contrast to the conventional FLs
equipped with traditional auxiliary amalgam. Such tradi-
tional auxiliary amalgam compositions result in the lamp
gradually becoming brighter from the cathodes on either
end of the lamp towards the colder, middle section or
middle sections of the discharge lamp. In accordance
with the embodiments described herein, the heating el-
ement 118 does not significantly detract from the trans-
parency of the discharge tube 102. In particular, a thin
wire may be utilized as the heating element that does not
block any significant amount of light from exiting the dis-
charge tube or envelope.

[0022] Although the FL 100 is shown as being tubular
in FIGS. 1 and 2, it should be understood that other dis-
charge tube shapes may be utilized. For example, FIG.
3 shows a spiraled CFL tube configuration, which con-
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figurationis designedtofitinto a conventional lamp fixture
that could be used, for example, in a person’s home. The
CFL includes a spiral shaped discharge tube 302 having
afirst end 104 and a second end 106. First heating elec-
trode 120 disposed on the first end 104 of the CFL and
second heating electrode 122 disposed on the second
end 106 of the CFL are shown connected to a spiral-wire
heating element 318 which has been wrapped around
and is contacting the spiral shaped discharge tube 302.
Thus, the pre-coiled wire is arranged to contact all of the
coils of the spiral shaped discharge tube 302. It should
be understood that other tube shapes, such as folded
and the like, may but be utilized as desired.

[0023] FIG. 4isachart400 depicting the relative lumen
output in percentages on the y-axis and the time in sec-
onds on the x-axis for a twenty-watt (20W) FL. The dot-
ted-line curve 402 plots an ideal "instant ON" curve,
wherein the FL reaches one hundred percent (100%) of
its lumen output at time zero (when the turn-ON switch
is switched to apply power to the lamp) . The curve 404
illustrates a standard FL turn-ON curve, wherein the FL
reaches eighty percent (80%) of its lumen output at about
120 seconds. The curve 406 illustrates the run-up time
fora CFL equipped with a halogen light bulb, which reach-
es 80% of its lumen output at about just under 50 sec-
onds. Lastly, the curve 408 illustrates the run-up time for
a FL according to the embodiments described herein
which include an external heating element. The run-up
curve 408 shows that a FL having an external heating
element according to some embodiments reaches 80%
of its lumen output at about 15 seconds or less.

[0024] FIG. 5 shows an embodiment of a spiraled CFL
tube 500, which configuration may be designed to fit into
a conventional lamp fixture. The CFL 500 includes a spi-
ral shaped discharge tube 502 having a first end 104 and
a second end 106. A wire heating element 518 is shown
wrapped around and contacting the coils of the discharge
tube 502. Thus, the wire heating element is arranged
along the entire length of the discharge tube 502 and
operates to heat the discharge tube when the CFL is
initially switched ON as described herein.

[0025] FIG. 6 shows another embodiment of a spiraled
CFL tube 600, which configuration may be designed to
fitinto a conventional lamp fixture. The CFL 600 includes
a spiral shaped discharge tube 602 having a first end 104
and a second end 106. A wire heating element 618 is
shown wrapped around and contacting pairs of the coils
ofthe discharge tube 602. Thus, the wire heating element
is arranged along the entire length of the discharge tube
602 and operates to heat the discharge tube when the
CFL is initially switched ON as described herein.
[0026] FIG. 7 shows a spiraled CFL 700 embodiment
that includes an outer transparent casing 703, a screw
cap 704 and an electrical contact 706, which configura-
tion may be designed to fit into a conventional lamp fix-
ture. The CFL 700 includes a spiral shaped discharge
tube 702 having a first end 104 and a second end 106.
A wire heating element 718 is shown wrapped around
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and contacting the coils of the discharge tube discharge
tube 702 in a manner similar to that shown in FIG. 5.
Thus, the wire heating element is thus arranged along
the entire length of the discharge tube 702 and operates
to heat the discharge tube when the CFL is initially
switched ON as described herein so that light will travel
outward through the transparent casing 703. The trans-
parent casing may be composed of glass, plastic or any
other transparent or translucent material which allows
light generated by the discharge tube 702 to pass
through.

[0027] FIG. 8 illustrates an embodiment of a spiraled
CFL tube 800, which configuration may be designed to
fitinto a conventional lamp fixture. The CFL 800 includes
a spiral shaped discharge tube 802 having a firstend 104
and a second end 106. A net-shaped resistive heating
element 818 surrounds or encircles the outside portions
of the coils of the discharge tube 802. The net-shaped
resistive heating element can be made of any material
thatresists heat and includes a resistive heating wire that
may be formed as a grid. As shown, the net-shaped wire
heating element 818 is arranged about and contacts the
outside portion of the discharge tube 802, and operates
to generate heat that is directed toward the discharge
tube when the CFL is initially switched ON as described
herein.

[0028] In the present disclosure, when a layer is de-
scribed as being "on" or "over" another layer or substrate,
itis to be understood that the layers can either be directly
contacting each other or have another layer or feature
therebetween, unless expressly stated to the contrary.
Thus, such terms are simply describing the relative po-
sition of the layers to each other and do not necessarily
mean "on top of" since relative position above or below
depends on the orientation of the device to the viewer.
[0029] The above description and/or the accompany-
ing drawings are not meant to imply a fixed order or se-
quence of steps for any process referred to herein; rather
any process may be performed in any order that is prac-
ticable, including but not limited to simultaneous perform-
ance of steps indicated as sequential.

[0030] Although the present invention has been de-
scribed in connection with specific exemplary embodi-
ments, it should be understood that various changes,
substitutions, and alterations apparent to those skilled in
the art can be made to the disclosed embodiments with-
out departing from the scope of the invention as set forth
in the appended claims.

[0031] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A discharge lamp comprising:
a light-transmissive discharge tube extending

from a first end to a second end and having an
inner surface and an outer surface;
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acoating comprising atleasta phosphor layered
onto the inner surface of the discharge tube;

a fill gas composition capable of sustaining a
discharge sealed within the discharge tube; and

aresistive heating wire positioned about the out-
er surface of the discharge tube.

2. Thedischarge lamp of clause 1, further comprising
a lamp driver circuit operatively connected to first
and second electrodes disposed within the dis-
charge tube, and operatively connected to the exter-
nal resistive heating wire.

3. The discharge lamp of any preceding clause,
wherein the lamp driver circuit comprises:

adischarge driver connected to the firstand sec-
ond electrodes; and

a heating element driver operatively connected
to the external resistive heating wire.

4. The discharge lamp of any preceding clause,
wherein the heating element driver includes a con-
troller.

5. The discharge lamp of any preceding clause,
wherein the external resistive heating wire compris-
es a pre-coiled wire arranged about the outside wall
of the light transmissive discharge tube.

6. The discharge lamp of any preceding clause,
wherein the external resistive heating wire compris-
es aresistive wire wrapped about and contacting the
length of the outer surface of the light transmissive
discharge tube.

7. The discharge lamp of any preceding clause,
wherein the external resistive heating wire compris-
es a resistive wire mesh net that encircles and con-
tacts the outer surface of the light transmissive dis-
charge tube.

8. The discharge lamp of any preceding clause,
wherein the coating comprises a mixture of amal-
gam-forming material and phosphor.

9. The discharge lamp of any preceding clause,
wherein the phosphor coating further comprises at
least one amalgam-forming material.

10. The discharge lamp of any preceding clause,
wherein the phosphor comprises a blend of phos-

phors.

11. A method of forming a fluorescent lamp, com-

10

15

20

25

30

35

40

45

50

55

prising:

providing a discharge tube having a first elec-
trode on a first end and a second electrode on
a second end for exciting a fill gas contained
within an inner cavity of the discharge tube to
produce light, the discharge tube having a first
end and a second end, and an inner surface and
an outer surface;

providing a resistive heating wire about the outer
surface of the discharge tube; and

providing a driver circuit comprising a lamp driv-
er and a heating driver, wherein the lamp driver
is operably connected to provide power to the
first electrode and the second electrode, and the
heating driver is operably connected to provide
power to the resistive heating wire to heat the
discharge tube.

12. The method of any preceding clause, further
comprising providing an amalgam-forming material
and phosphor coating layered onto the inner surface
of the discharge tube.

13. The method of any preceding clause, further
comprising:

operating the lamp driver when the fluorescent
lamp is turned ON to provide power to illuminate
the lamp;

operating the heating driver when the fluores-
cent lamp is turned ON to provide power to the
resistive heating wire to heat the discharge tube;
and

disconnecting, by the heating driver, power from
the external resistive heating wire when the lamp
achieves a predetermined percentage of its sta-
bilized lumen output.

14. The method of any preceding clause, wherein
disconnecting power from the resistive heating wire
occurs when the lamp attains a predefined percent-
age of its stabilized lumen output.

15. The method of any preceding clause, wherein
providing the resistive heating wire comprises ar-
ranging a pre-coiled wire in contact with and about
the outside wall of the light transmissive discharge
tube.

16. The method of any preceding clause, wherein
providing the resistive heating wire comprises wrap-
ping the resistive heating wire about the length of
the outer surface of the light transmissive discharge
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tube.

17. The method of any preceding clause, wherein
providing the resistive heating wire comprises pro-
viding a resistive wire mesh net and attaching the
resistive wire mesh net to encircle and contact the
outer surface of the light transmissive discharge
tube.

Claims

A discharge lamp (100) comprising:

a light-transmissive discharge tube (102) ex-
tending from a first end (104) to a second end
(106) and having an inner surface (108) and an
outer surface (110);

a coating (116) comprising at least a phosphor
layered onto the inner surface (108) of the dis-
charge tube (102);

a fill gas composition capable of sustaining a
discharge sealed within the discharge tube
(102); and

a resistive heating wire (118) positioned about
the outer surface (110) of the discharge tube
(102).

The discharge lamp of claim 1, further comprising a
lamp driver circuit (124) operatively connected to first
and second electrodes (112, 114) disposed within
the discharge tube (102), and operatively connected
to the resistive heating wire (118).

The discharge lamp of claim 2, wherein the lamp
driver circuit (124) comprises:

a discharge driver (202) connected to the first
and second electrodes (112, 114); and

a heating element driver (204) operatively con-
nected to the resistive heating wire (118).

The discharge lamp of claim 3, wherein the heating
element driver (204) includes a controller (206).

The discharge lamp of any preceding claim, wherein
the resistive heating wire (118) comprises a pre-
coiled wire arranged about the outside wall of the
light transmissive discharge tube (102).

The discharge lamp of any preceding claim, wherein
the resistive heating wire (118) comprises aresistive
wire wrapped about and contacting the length of the
outer surface of the light transmissive discharge tube
(102).

The discharge lamp of any preceding claim, wherein
the resistive heating wire (118) comprises a resistive
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10.

1.

12.

13.

14.

wire mesh net that encircles and contacts the outer
surface of the light transmissive discharge tube
(102).

The discharge lamp of any preceding claim, wherein
the coating (116) comprises a mixture of amalgam-
forming material and phosphor.

The discharge lamp of claim 8, wherein the phosphor
coating further comprises at least one amalgam-
forming material.

The discharge lamp of claim 8 or claim 9, wherein
the phosphor comprises a blend of phosphors.

A method of forming a fluorescent lamp, comprising:

providing a discharge tube (102) having a first
electrode (112) on afirstend (104) and a second
electrode (114) on a second end (106) for excit-
ing a fill gas contained within an inner cavity of
the discharge tube (102) to produce light, the
discharge tube having an inner surface (108)
and an outer surface (110);

providing a resistive heating wire (180) about
the outer surface (110) of the discharge tube
(102); and

providing a driver circuit (124) comprising alamp
driver (202) and a heating driver (204), wherein
the lamp driver (202) is operably connected to
provide power to the first electrode (112) and
the second electrode (114), and the heating driv-
er (204) is operably connected to provide power
to the resistive heating wire (118) to heat the
discharge tube (102).

The method of claim 11, further comprising providing
an amalgam-forming material and phosphor coating
layered onto the inner surface (108) of the discharge
tube (102).

The method of claim 11 or claim 12, further compris-
ing:

operating the lamp driver (202) when the fluo-
rescent lamp is turned ON to provide power to
illuminate the lamp;

operating the heating driver (204) when the flu-
orescent lamp is turned ON to provide power to
the resistive heating wire (118) to heat the dis-
charge tube (102); and

disconnecting, by the heating driver (204), pow-
er from the resistive heating wire (118) when the
lamp achieves a predetermined percentage of
its stabilized lumen output.

The method of claim 13, wherein disconnecting pow-
er from the resistive heating wire (118) occurs when
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the lamp attains a predefined percentage of its sta-
bilized lumen output.

15. The method of claim 11, 12, 13 or 14, wherein pro-
viding the resistive heating wire (118) comprises at
least one of:

arranging a pre-coiled wire in contact with and
about the outside wall of the light transmissive
discharge tube (102);

wrapping the resistive heating wire (118) about
the length of the outer surface (110) of the light
transmissive discharge tube (102), and
providing aresistive wire mesh net and attaching
the resistive wire mesh net to encircle and con-
tact the outer surface (110) of the light transmis-
sive discharge tube (102).
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