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[57] ABSTRACT

A low pressure metal vapor discharge lamp, such as of
mercury vapor, is provided with internal interdigitated
apertured baffle plates. This lengthens the discharge
path and reduces temperature to provide increased ef-
ficiency and improved operation at higher intensities.
The baffles may be of insulation or conductor materi-
als and may be coated with a protective layer, fluores-
cent material or ultra-violet reflective layer.

8 Claims, 4 Drawing Figures
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1
DISCHARGE LAMP WITH BAFFLE PLATES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to electric 1llummatlon
sources such as metal-vapor discharge lamps of low-
pressure mercury-vapor and, in particular, those lamps
which have a plurality of baffle plates between dis-
charge electrodes for optimizing tube efficiency.

2. Description of the Prior Art

In the illumination field, low-pressure mercury vapor
discharge lamps are used as efficient high intensity
sources capable of supporting high electric or thermal
loads. For these lamps, light efficiency depends not
only on the quantity of electrical energy received, but
also on the efficiency of resonant radiation excited in
the metal vapor. This last factor is preponderant as far
as the source excitation is concerned. The most advan-
tageous value for resonant radiation with mercury
vapor corresponds to a rather low constant mercury
- vapor pressure, as is well known to those skilled in the
art. This results in a number of drawbacks when energy
received by the source is increased so as to increase il-
lumination thereof. In particular, temperature in-
creases as well as vapor pressure, and resonant radia-
tion efficiency decreases. The increase in illumination
is no longer proportional to the quantity of electrical
energy supplied which limits the output for such lamps.

Various remedies have been attemped. Thermal dis-
sipation has been increased by enlarging the envelope
surface with the same length by providing sinuous-
shaped glass lamps with baffles. Several types of baffled
glass envelopes have produced improved efficiency. In
particular, envelope shapes presenting a cross-section
with reentrant or grooved portions are of advantage in
increasing illumination efficiency, lamps utilizing mer-

- cury vapor having a resonant radiation of 2,537 A. to
excite the luminescent material coating the internal
mercury-vapor lamp glass-envelope wall. As a result,
higher light emissions per unit length have been pro-
duced with a given illumination efficiency for larger
electrical loads.

These results may be explained by considering an ex-
ample of a lowpressure mercury-vapor discharge lamp
having such a baffle structure which provides an elec-

. tron velocity increase, a reduction of energy losses
caused by elastic collisions, and an electron and mer-
cury ion diffusion improvement resulting in an im-
proved radiation emission rate at the wave length of
2,537 A. at the internal envelope walls. For a given
length and electrical power per unit length, the lamp
utilizes a relatively low current and a voltage which is
higher than corresponding values for same circumfer-
ence circular-cross-section lamps which results in a re-
duction of losses in the cathode and ballast. In addition,
itis easier to hold the mercury vapor pressure at the op-
timum value to enhance emission efficiency at the par-
ticular radiation of 2,537 A. The angles joining the en-
velope wall on both sides of the baffle region reentrant
portions are colder than the rest of the tube. Their tem-
perature increases as the load increases, but not as rap-
idly as the rest of the cross-section. This is due to
plasma or discharge constriction which directs the dis-

charge away from the joining angles when current in-

creases to reduce the local heating effect.
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However, such arrangements do not permit satisfac-
tory adjustment of the mercury vapor pressure which
is naturally determined by the coldest point of the en-
velope. To overcome this and to produce illumination
radiation of high stability, it has been suggested that
shields be placed behind the cathodes to provide a cold
point at each discharge end of the lamp. This solution
has the drawback of requiring additional space in the
lamp that does not provide illumination radiation and
a symmetrical structure at each end which results in a
substantial loss of useful length.

Special glass envelopc ‘designs have becn used
wherein a specific contour permits substantial cancella- |
tion of the discharge within a given region so as to pro-
vide a cold point for adjusting pressure in the useful
portion. This has the advantage of not lengthening the
lamp while improving the adjustment, but the amount
of control is still not sufficient. Other complex shapes
of glass envelopes with. baffles or reentrant portions
and folds in the reentrant portions for cancelling the
discharge result in a more sophisticated and costly
product. Accordingly, such solutions have not been uti-
lized. For the purposes of controlling mercury vapor
pressure in these lamps, another satisfactory solution
has been found by inserting a movable amalgam in the
glass envelope, particularly an indium amalgam such as
described in French Pat. No. 1,583,078 in name of the
present applicant.

SUMMARY OF THE INVENTION

It is therefore the primary object of the present in-
vention to provide an improved discharge lamp which
utilizes baffles inside the envelope between electrodes
to lengthen the discharge path. The baffles cooperate
with the internal envelope wall to provide greater il-
lumination flux per unit length of the lamp. The glass
envelope may have a conventional shape such as cylin-
drical.

According to another feature of this invention, the
lengthened discharge path is accomplished by a plural-
ity of serially-associated interdigitated baffles, which
may be prefabricated independently from the envelope
itself. This avoids the drawbacks of sophisticated as
well as costly glass envelope shapes. The plurality of
baffles are associated with the internal glass envelope
wall and may be made of one or several insulator mate-
rials which include amorphous silicates of the glass
famlly, such a ﬁberglass or crystallized silicates such as
mica.

According to another feature of this invention, the
material of the plurality of baffles enclosed inside the
glass envelope may be of an electrical conductor mate-
rial, such as aluminum, nickel, iron, etc. In some em-
bodiments, the material of the baffles may have a pro-
tective coating and in one specific embodiment, the
said coating is of a material reflecting ultra-violet radia-
tions. In another case, the coating is fluorescent. In a
further embodiment, the discharge tube includes an in-
dium amalgam which may be mobile within the tube.

In addition, the invention includes a process for man-
ufacturing such discharge lamps which comprlses the
following steps: :

a. forming a plurality of baffles having an external
pattern of identical shape but slightly smaller than the
internal pattern of the envelope cross-section,
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b. inserting and mounting the interdigitated baffles in
the envelope,

c¢. evacuating and degassing the lamp, and

d. filling the lamp with a metal vapor and closing and
sealing the lamp.

Other features of this invention will become apparent
from the following description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is a schematic axial cross-sectional view of a
mercury-vapor discharge lamp according to a first em-
bodiment of this invention,

FIG. 1b s a transverse cross-sectional view of the baf-
fle arrangement inside the lamp shown in FIG. la,

FIG. 2a is a schematic axial cross-sectional view of a
second embodiment of a mercury-vapor discharge
lamp wherein the baffle arrangement provides a sinus-
oidal path for the discharge through the tube, and

FIG. 2b is a schematic perspective view of the baffle
arrangement shown in FIG. 2a.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the first embodiment illustrated in FIGS. 1a and
1b, the metal vapor discharge lamp 1 comprises a cylin-
drical glass envelope 2, wherein discharge occurs be-
tween internal electrodes 3 and 4 at opposite ends. Ac-
cording to this invention, a set of interdigitated baffles
5 is positioned between electrodes 3 and 4. F1G. 15
shows this arrangement in a cross-sectional view taken
along line AA’ of FIG. 1a normal to the tube axis. The
assembly of baffles 5 includes an axially extending plate
6 having a full length slightly shorter than the distance
between the end electrodes and a laterally extending
width slightly shorter than or at most equal to the inter-
nal tube diameter. When the plate 6 is mounted inside
the tube, it divides the interelectrode space into two re-
gions, an upper region and a lower region, connected
by apertures 9 in the plate 6. Plate 6 is secured on a se-
ries of interdigitated half-circular-shaped baffle-plates
7, 8 extending from opposite sides of the envelope nor-
mal to plate 6. The baffle plates have radius slightly
shorter than internal radius of envelope 2. Along a di-
rection normal to the plane of plate 6, an upper baffle-
plate 7 is followed by a lower baffle-plate 8 which is in
turn followed by another baffle-plate 7, and so on.
Each aperture 9 in plate 6 is positioned between each
pair of successive adjacent baffle plates 7, 8.

The entire assembly of baffles 5 is prefabricated in a
simple manner completely independently of the dis-
charge lamp envelope. For example, the assembly has
been made of a suitable metal such as nickel or alumi-
num. Plate 6 is a sheet of small thickness and apertures
such as 9 are easily produced by piercing, for example.
Baffle-plates 7 and 8 are fastened to plate 6 either by
direct welding or by any other suitable method. Since
overall sizes are slightly smaller than the internal glass
envelope, it is simple to position such a baffle assembly
inside the envelope by threading and sliding it along the
walls during the manufacturing step when only one
tube end is closed. The lamp assembly is then com-
pleted, dried and evacuated, filled with gas and sealed
at the end in the usual manner.

Operation is illustrated in FIG. 1la which shows a
dashed line path 10-10' for the discharge between
electrodes 3 and 4. Since the discharge is forced to fol-
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low the predetermined path due to the interdigitated
baffles and apertures, the discharge path is lengthened
geometrically for a particular direct distance between
electrodes. Such an arrangement makes it possible to
substantially increase power per unit of length without
degrading the electrical characteristics of the lamp
power supply as in previous designs.

The bafflc arrangement may be embodied either in a
metal sheet as in the above described example or in an
insulating material such as fiberglass. In both cascs, the
material is so selected that it supports drying and vac-
uum degassing, which are basic for proper assembly of
the lamp.

Various other materials which support drying and
vacuum degassing have been tried in manufacturing
these lamps and very good results have been obtained
independent of the electric conduction quality of the
material. This permits a much larger selection of mate-
rials than if use was limited to insulator materials. In ad-
dition, various coating material layers have been suc-
cessfully applied. For example, the baffle plate 8 has
been coated with an inactive protective-type layer 11
such as cadmium and anodized aluminum.

A baffle arrangement has also been made of a mate-
rial coated with an active fluorescent-type layer by ap-
plying a fluorescent powder similar to that coating the
internal glass wall. This resulted in substantial improve-
ment in illumination efficiency since the excited fluo-
rescent surface is substantially increased. Lastly, an ac-
tive ultra-violet reflecting layer, such as titanium oxide,
has also been tried. A substantial increase of the dis-
charge lamp illumination efficiency was obtained since
the absorbed radiation portion is reduced to a mint-
mum.

In a further embodiment, a certain amount of indium
was introduced in addition to the usual mercury dose.
The same controlled mercury pressure was obtained as
when the tube did not include the baffle assembly. The
indium may be held on a resilient support as described
in the above mentioned French Pat. No. 1,583,078.
The position of the amalgam during lamp operation is
a function of temperature. In this manner, cumulative
advantages are obtained from both the use of amaigam
for controlling pressure and the use of baftles for
lengthening the discharge path.

In all the above mentioned examples, the power sup-
ply is provided in a conventional manner by a self-
inductance, a leakage autotransformer, or a current
limiting device. In all these cases the discharge is estab-
lished in a satisfactory manner using the baffles. The
electrical characteristics are very different from those
provided by a lamp having the same length, but without
baffles. Voltage per unit length (volt/cm) for the same
current intensity, depends primarily on the geometric
arrangement of the baffles. The greater the number of
baffles, the higher the lamp performance, since the baf-
fles further lengthen the discharge path.

In this respect, various other geometric baffle ar-
rangements may be used to obtain longer and more
complex meander paths. The improvement is directly
proportional to the lengthening of the geometric path.
FIGS. 2a and 2b illustrate a more sophisticated geomet-
ric baffle arrangement than those of FIGS. 1a and 1b.
In such an arrangement, the assembly 25 includes ob-
lique baffle-plates such as 27 associated with base plate
26 provided with apertures 29, 29’ symmetrically lo-
cated with respect to the opposite outer sides of plate



3,848,150

5

26 within the boundaries 30 provided by upper and
lower oppositely angled baffle plates:

Assembly 25 is positioned within the lamp as in the
first embodiment by sliding it along the inner wall of
envelope 2. The line 31 of FIG. 2a illustrates the pat-
tern of the discharge path resulting from baffle assem-
bly 25. The discharge path is substantially lengthened.
The path 31 has a sinusoidal shape. Elementary geo-
metric considerations show that the discharge path is
approximately four times longer than the distance be-
tween electrodes. Electrical measurements also show
that voltage gradients, in voltage per unit length
(volt/cm), are multiplied by four. The actual improve-
ment is proportional to the lengthening of the discharge
path. These embodiments are not limited to the use of
mercury vapor lamps, the same advantages being ob-

5

15

tained with sodium, cadmium and other discharge -

lamps.

While the principles of the present invention have
been described in relation to specific embodiments, it
will be clearly understood that this description has been
made only by way of example and does not limit the
scope of this invention.

What is claimed is:

1. A metal-vapor discharge lamp comprising a longi-
tudinal envelope having a metal-vapor therein, elec-
trodes at opposite ends of said envelope, a longitudinal
baffle plate dividing said envelope into upper and lower
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6
spaces connected through apertures in said plate, and
a plurality of lateral baffle plates supported in said en-
velope between said electrodes forming a lengthened
meandering discharge path through said vapor.

2. The metal vapor lamp of claim 1 wherein succes-
sive lateral baffle plates are secured alternately on op-
posite upper and lower sides of said longitudinal plate,
respective apertures being positioned between pairs of
adjacent alternate plates. '

3. The metal-vapor lamp of claim 2 whercin said lat-
eral bafflc plates are at oblique angles with respect to
the longitudinal axis of said lamp forming a sinusoidal
discharge path.

4. The metal-vapor discharge lamp of claim 2,
wherein said baffle plates arc of an insulator material.

5. The metal-vapor discharge lamp of claim 2,
wherein said baffle plates are of an electrical conductor
material.

6. The metal-vapor discharge lamp of claim 2,
wherein said baffle plates include a protective coating
layer.

7. The metal-vapor discharge lamp of claim 2,
wherein said baffle plates include an ultra-violet re-
flecting layer.

8. The metal-vapor discharge lamp of claim 2

wherein said baffle plates include a fluorescent layer.
* * * * *



