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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to fluorescent lamps, and is
directed more particularly to a fluorescent lamp having
therein means for quenching the arc in the lamp at the
end of lamp life.

2. Description of the Prior Art

Fluorescent lamps are increasingly being used with
electronic ballasts that operate the lamp at high fre-
quencies. Often such ballasts are of the "instant start”
type wherein the open circuit voltage is sufficiently high
to ignite the lamp directly, without the need for a sepa-
rate cathode heating current.

The end of lamp life occurs when one of the elec-
trodes is depleted of its emissive coating. At power line
frequencies and with low open circuit voltage ballasts,
the lamp arc is passively extinguished when the first
electrode fails. However, in the case of electronic instant
start ballasts, the lamp arc does not necessarily extin-
guish when the first electrode fails. The open circuit volt-
age provided by instant start ballasts is sufficiently high
to cause the lamp to continue to operate in a "cold cath-
ode"” mode. During cold cathode operation, the cathode
voltage rises from around 12 volts to 50 volts, or higher.
Referring to FIGS. 1 and 2, in a lamp 2 having elec-
trodes 4, 6 at either end of a glass envelope 8, respec-
tively, upon failure of the first electrode 6, ion
bombardment heats the tungsten coil 10, lead wires 12,
14, and any other metallic structures within the glass
envelope 8. The heating of the metallic components is
to such a high temperature that the components provide
sufficient thermionic and secondary electron emission
to sustain the arc. Wattage dissipation in the failed lamp
end greatly increases. As a result, the end of the enve-
lope 8 heats far above its normal operating temperature.
The lead wires 12, 14 within the envelope 8 can become
molten and melt through the envelope and/or cause the
envelope to crack and sometimes break upon removal
of the lamp from a fixture. The excessive heating of the
lamp end can also cause damage to a socket or lamp
fixture in which the lamp is mounted, or melting of a
plastic lamp base.

To alleviate the problem, instant start electronic bal-
lasts have been designed with additional circuitry to
sense a rise in lamp voltage, or other events occurring
upon cathode depletion, and shut down the system.
However, such additional electronic components signifi-
cantly increase the cost of the ballast. Further, many
ballasts which do not include such a feature already
exist in present lamp installations.

Accordingly, there exists a need for a fluorescent
lamp which self-contains means for arc shut-down at
the end of life of the lamp, which shut-down means does
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not include or require additional circuitry or electronic
components.

SUMMARY OF THE INVENTION

An object of the invention is, therefore, to provide a
fluorescent lamp having means therein for causing arc
shut-down at the end of lamp life.

A further object of the invention is to provide a fluo-
rescent lamp having such means for arc shut-down
wherein the shut-down means requires no additional
circuitry or electronic components.

With the above and other objects in view, as will
hereinafter appear, a feature of the invention is the pro-
vision of a fluorescent lamp comprising a glass tube, an
electrode at each end of the tube, each of the elec-
trodes comprising a pair of lead wires extending through
a sealed end of the tube and joined to a coil, and a
deposit of metal hydride-containing paste disposed in
the tube and having a decomposition temperature
higher than temperatures within the tube during normal
operation of the lamp.

The above and other features of the invention,
including various novel details of construction and com-
bination of parts, wil now be more particularly
described with reference to the accompanying drawings
and pointed out in the claims. It will be understood that
the particular devices embodying the invention are
shown by way of illustration only and not as limitations
of the invention. The principles and features of this
invention may be employed in various and numerous
embodiments without departing from the scope of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the accompanying drawings
in which is shown an illustrative embodiment of the
invention, from which its novel features and advantages
will be apparent.

In the drawings:

FIG. 1 is a side elevational view of a prior art fluo-
rescent lamp;

FIG. 2 is on enlarged diagrammatic view of an end
portion of the lamp of FIG. 1;

FIG. 3 is similar to FIG. 2, but shows one form of flu-
orescent lamp illustrative of an embodiment of the
invention; and

FIG. 4 is similar to FIG. 3, but shows another form
of fluorescent lamp illustrative of an alternative
embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Referring to FIG. 3, there is shown a fluorescent
lamp 2 comprising a glass tube 8. An electrode 4, 6,
(one shown in FIG. 3) is disposed at each end of the
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tube 8. A pair of lead wires 12, 14 extend through each
sealed end of the tube and are joined to a coil 10 to form
the electrodes. A deposit 30 of metal hydride-containing
paste is disposed in the tube 8 and is provided with a
decomposition temperature higher than temperatures
within the tube 8 during normal operation of the lamp.
During normal lamp operation, the temperature of the
paste is preferably maintained at about 150 °C or less.
It will be seen that the electrode 6 is similar to that
shown in FIG. 2, but has disposed on each of the lead
wires 12, 14 the metal hydride-containing deposit 30.
The deposit 30 preferably is joined to the lead wires 12,
14 at each end of the tube 8 at a point at which the lead
wires 12, 14 emerge from a glass seal 32, that is, at the
lead wire-glass seal interface.

In operation, at the end of the lamp life, caused by
depletion of the cathode coating at one end of the lamp,
the coil 10 in that end of the lamp rises to a temperature
much higher than its normal operating temperature and
is eventually burned off. The arc then attaches to a lead
wire 12 or 14 and raises the temperature of that wire.
Heat conducted down the wire thermally decomposes
the metal hydride-containing paste deposit 30, and
hydrogen is released within the lamp. During this
period, the temperature of the paste reaches 650 °C or
higher. The presence of hydrogen in the tube 8 raises
the voltage required to sustain the discharge well above
that provided by instant start ballasts, causing the lamp
to go out passively, without significant end heating or
glass cracking. The hydrogen release occurs rapidly
enough to prevent damage to a fixture retaining the
affected lamp. The quantity of hydrogen released, typi-
cally about one Torrliter from a five milligram deposit, is
sufficient to quench the arc in larger fluorescent lamps.

A preferred embodiment of paste is formulated by
mixing 40 parts by weight of finely powdered titanium
hydride and 60 parts by weight of colloidal alumina sus-
pension in water. A deposit of this paste, which, when
dried, weighs about five milligrams, is applied to the
base of each lead wire 12, 14 where the lead wire
emerges from the glass seal 32.

Alternative paste embodiments may be used,
including binders other than colloidal alumina. Prefera-
bly, the binder is inorganic and not subject to outgassing
once dried, such as, for example, montmorillonite clays
and various silicates.

Referring to FIG. 4, there is illustrated an electrode
configuration wherein a glass bead 40 is fixed on the
two lead wires 12, 14 and the deposit 30 preferably is
disposed on the surface of the glass bead nearest the
coil 10, though the deposit may be applied to the sides
or surface most removed from the coil.

The preferred metal hydride is titanium hydride,
TiH4 7. The metal hydride can be selected from a group
including titanium, zirconium, hafnium, alloys of these
metals with one another, and alloys of these metals with
other metals such as cobalt, iron, nickel, manganese,
lanthanum, or combinations of these other metals.
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There is thus provided a fluorescent lamp having
means therein for causing shut-down at the end of lamp
life, which means requires no additional circuitry or elec-
tronic components. The costs associated with the shut-
down means are trivial and much lower than the cost of
providing a shut-down circuit in the ballast, even though
the ballast may survive several lamp lives.

It is to be understood that the present invention is
by no means limited to the particular constructions
herein disclosed and/or shown in the drawings, but also
comprises any modifications or equivalents within the
scope of the claims.

Having thus described my invention, what | claim as
new and desire to secure by Letters Patent of the United
States is:

Claims

1. Afluorescent lamp comprising:

a glass tube;

an electrode at each end of said tube; each
of said electrodes comprising a pair of lead wires
extending through a sealed end of said tube and
joined to a coil; and

a deposit of metal hydride-containing paste
disposed in said tube and having a decomposition
temperature higher than temperatures within said
tube during normal operation of said lamp.

2. The fluorescent lamp in accordance with claim 1
wherein said deposit is disposed on each lead wire
of each of said pairs of lead wires.

3. The fluorescent lamp in accordance with claim 2
wherein said deposit is disposed on said lead wires
at a lead wire-glass seal interface.

4. The fluorescent lamp in accordance with claim 1
wherein a glass bead is disposed on each pair of
lead wires and said deposit is disposed on said
glass bead.

5. The fluorescent lamp in accordance with claim 4
wherein said deposit is disposed on said glass
bead at the juncture of said glass bead and said
lead wires extending therefrom.

6. The fluorescent lamp in accordance with claim 1
wherein said metal hydride contained in said paste
is a selected one from a group consisting of tita-
nium, zirconium, hafnium, a titanium-zirconium
alloy, a titanium hafnium alloy, and a zirconium-haf-
nium alloy.

7. The fluorescent lamp in accordance with claim 1
wherein said metal hydride comprises an alloy con-
sisting of a selected one from a group consisting of
titanium, zirconium, and hafnium, and a selected
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one from a group consisting of cobalt, iron, nickel,
manganese, and lanthanum.

The fluorescent lamp in accordance with claim 1
wherein said metal hydride comprises titanium &
hydride.

The fluorescent lamp in accordance with claim 8
wherein said paste comprises 40 parts by weight of
said titanium hydride and 60 parts by weight of col- 70
loidal alumina suspension in water, said titanium
hydride being in finely powdered form.
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