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This invention relates to fluorescent lamps, par-
ticularly to the type in which a fluorescent coat-
ing is excited into Iuminescence.

Lamps of the character referred to, after a
few hours of operation, rapidly lose their effi-
ciency. An object of this invention is the pro-
vision of such a lamp in which said rapid loss
of efficiency is prevented or reduced.

It is believed that this loss of efficiency is due
to the action of the discharge on the fluorescent
coating and particularly to the action of the mer-
cury vapor atoms. It has been found that mer-
-cury vapor in'its normal or unexcited state does
not affect the coating. It is believed that -the
- “excited and metastable mercury atoms produced
during the discharge cause this loss of efficiency
. of the fluorescent coating upon contact there-
with. I have found that by providing a protec-
tive coating on the fluorescent material to isolate
said material from the excited and metastable
atoms of the discharge this loss of efficiency is
prevented. Furthermore, I have found that &
suitable coating for this purpose can be formed

from a stable oxide compound, particularly a-

metallic oxide such as for example aluminum
oxide. It is therefore another object of this in-
vention to provide & suitable protective coating
for the fluorescent material.-

Other and further objects of this invention
and the foregoing object will be best understood
from the following description of an exemplifica-
tion thereof, reference being had to the drawing
in which the flgure is a cross-sectional view of
an embodiment of my invention.

Referring now to the flgure, the fluorescent
lamp ¢ is comprised of an envelope 2 having op-
positely disposed electrodes 38 which are, as shown,

able vapor such as that suppled by a small quan-
tity of mercury 8. 'The electrodes 3 are designed
to be heated by a suitable current, and upon:
application of a suitable potential between said
electrodes a discharge occurs therebetween. The
discharge vaporizes the mercury within an ex-
tremely short period of time with the result that.

_ ultraviolet light, particularly of the 2537 Ang-
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strom units wave length, is generated.

The excited and metastable mercury atoms
participating in the discharge are preferably iso- .
lated from the fluorescent material & by & suit-
able coating. I have found that aluminum oxide
is preferable for this purpose. Other stable oXides’
that may be used satisfactorily are magnesium, .
vanadium and titanium. While barium, calcium,

- and strontium oxides may be used for this pur-
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pose they are somewhat more d1fﬂcu1t to apply
than aluminum oxide. .
The coating of aluminum oxide may be formed

. by sputtering aluminum onto the fluorescent coat-

ing in the presence of an atmosphere of oxygen.
An alternative way of producing the coating is

" to vaporize aluminum in an atmosphere of oxy-
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of the coiled filament type and are preferably

coated with an electron emitting material such
as barium or strontium oxide or the like. The
electrodes are connected and supported by suit-
able lead-in and supporting conductors arranged
in the stem presses 4 provided at each end of
the lamp to external contact terminals 8.

" A fiuorescent coating 6 of any suitable mate-
rial, such as for example zinc silicate, is provided
on the interior surface of the envelope 2 which

“coating is adapted to be excited by the ulira-

violet radiations generated during a discharge-

and to translate the energy of the ultra-viole‘t
light into visible light. .

Prior to sealing off the lamp a stable gas 1,
such as argon, neon, or other noble monatomic
gases at several millimeters of pressure, is intro-
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gen adjacent the fluorescent coating and to allow

“the aluminum oxxde to settle onto the coating

surface.

Ihave found that the loss of efiiciency of lamps
of the character referred to is consuiembly re= -
duced by the provision of such a coating. This
protective coafing produces a longer operative
life for such a lamp with greatly enhanced effi-
ciency throughout said life. '

According fo my present understanding of the
theory of operation of fluorescent lamps using
mercury vapor, the excited or metastable mercury
atoms have a great affinity for the oxygen atoms
of the fluorescent material, such as for example
the oxygen of the zinc silicate. Such excited
and metastable mercury atoms behave chem-

- .lcally like atoms of aluminum vapor. In lamps
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duced into the envelope together with an loniz- 58

not having a protective.coating these mercury
atoms reduced the outer surface of the fluores-
cent coating by robbing the zinc silicate of its
oxygen atoms leaving a coating or layer of zinc
and silicon on the outer surface of the fluorescent
coating. The captured oxygen atoms are re-
leased as soon as the mercury atoms become nor-
mel again. The released oxygen atoms  then
combine with. any of the metallic constituents -
within the envelope and are dispersed into var-

jous parts of the lamp. These oxygen atoms may

combine with the metal of the lead-in conductors
or the electrode coatings, etc. As g result of the

loss of these oxygen atoms a thin coating of




2

zinc and silicon forms on the outer surface of
the fluorescent material. ‘This coating absorbs a

substantial part of the ulira-viclet light. How- .

ever, once this coating is formed it serves to pro-
tect the lower layers of the fiuorescent mate-
rial and thereafter the efficiency of the lamp di-
minishes at a greatly reduced rate. This theory
seems to explain the observed operation of such
lamps. When, thersfore, in accordance with this
invention, & coating of a stable oxide compound
is formed this stable coating protects the fluo-
rescent material from the excited mercury atoms.
I believe that this is due to the fact that the oxide
compounds I employ are so stable thai they are
not reduced by the excited mercury vapor. Also,
the excited or metastable merfcury atoms never
come in contact with the fluorescent material and
so the fluorescent coating is not reduced. The
gluminum oxide coating and other oxide coat-
ings mentioned are substantially transparent to
both the visible light and the ultra-viclet light
generated within the lamp, particularly so, since
they are comparatively thin. i

‘While I have described in specific detall one
emboediment of my present invention it will read-
ily be apparent that modifications may be made
therein without departing from the spirit of my
invention. For example, the arrangement of the
electrodes or of the fluorescent coating or of the
protective coating on the fluorescent material
-might be altered as will be apparent to anyone
versed in the art. It is accordingly desired that
the appended claims be given a broad interpre-
tation commensurate with the scope of the in-
vention within the art. :

What is claimed is:
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coating composed substantially of aluminum oX-
ide arranged between the fluorescent coating and
the medium. "

4, A gaseous electric discharge lamp compris-
ing an envelope, an ionizable medium at sub-
stantial pressure in said envelope for generating
light radiations in said envelope, means for pro-
ducing an electrical discharge in said envelope
for exciting said ionoizable medium, a coating of
fluorescent material arranged in the path of the
light radiations, and a substantially transparent
coating composed substantially of an cxide of the
aluminum, magnesium, vanadium and titanium
family arranged between the fiuorescent coating
and the medium,

5. A gaseous eleciric discharge lamp compris-
ing an envelope, means for producing an electri-
cal discharge in said envelope, an ionizable medi-
um in said envelope for generating light radia-
tions, a coating of fluorescent material arranged
in the path of the light radiations, and a sub-’
stantially transparent coating of an oxide of the
bartum, calcium and strontium family arranged
between the fluorescent coating and the medium.

6. A gaseous electric discharge lamp compris-
ing an envelope, an atmosphere including mer-
cury vapor at substantial pressure in said en-
velope for generating light radiations in said en-
velope, means for producing an - electrical dis-
charge in said ernivelope for exciting said mercury
vapor, a coating of zinc silicate arranged in the

- path of the light radiations, and & substantially
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1, A gaseous electric discharge lamp comprising

an envelope, an ionizable medium at substantial
pressure in said envelope for generating light
radiations in said envelope, means for producing

transparent coating of a non-vitreous. oxide sta-
ble in the presence of atoms of the mercury vapor
excited in the discharge arranged between the
fluorescent coating and the mercury vapor.

7. The method of forming a protective layer

-on a fluorescent coating in an electrical dis-
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an electrical discharge in said envelope for ex- .

citing said ionizable medium, a coating of fluo-
rescent material arranged in the path of the light
radiations, and a substantially transparent coat-
ing of a non-vitreous material stable in the pres-
ence of atoms of the medium excited in the dis-
charge arranged between the fluprescent coating
and the medium.

- 2, A'gaseous electric discharge lamp compris-
ing an envelope, an atmosphere including mer-
cury vapor at substantial pressure in said en-
velope for generating light radiations in said en-
velope, means for producing an elescirical dis-
charge in said envelope for exciting said mercury
vepor, & coating of fluorescent material arrgnged
in the path of the ligh{ radiations, and a sub-
stantially transparent ccating of a non-vitreous
metaliic oxide-stable in the presence of atoms
of the mercury vapor excited in the discharge
arranged between the fluorescent costing and the
mercury vapor.

3. A gaseous electric discharge lamp compris-
ing an envelope, an ionizable medium at sub-
stantial pressure in said envelope for generating
light radiations in said envelope, means for pro-
ducing an electrical discharge in said envelope
for exciting said ionizable medium, s coating of
fluorescent material arranged in the path of the
light radiations, and a-substantially transparent
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charge lamp which comprises vaporizing an eas-
ily oixdizable metal onto said coating, and oxidiz-
ing sald vaporized metal.

.- The method of forming a protective layer
on a fluorescent coating in an electrical discharge .
lamp which comprises vaporizing an easily oxi-
dizable metal onto said coating in the presence
of an oxidizing atmosphere.

9. The method of forming a protective layer
on a fluorescent coating in an eleetrical dis-
charge lamp which comprises vaporizing & met-
al of the aluminum, magnesium, vanadium and
titanium family onto said coating, and oxidizing
said vaporized metal,

18, The method of forming a- protective layer.
on » fluorescent coating in an electrical discharge
iamp which comprises vaporizing g metsal of the
aluminum, magnesium, vanadium and titanium
family onto sazid coating in the presence of an
oxidizing atmosphere.

11. The method of forming a protective layer
on 8 fluorescent coating in an electrical discharge
lamp which comprises vaporizing aluminum onto
said coating, and oxidizing said vaporized slu-
minum.

12, The method of forming a protective iayer
on g fluorescent coating in an electrical discharge
lamp which comprises vaporizing aluminum onto
sald coating in the presence of an oxidizing at-

‘mosphere.

CHARLES G. SMITH.



