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ILLUMINATING DEVICE ;HAVING TWO IDENTICAL LAMPS
CONNECTED IN PARALLEL

ABSTRACT OF THE DISCLOSURE

An illuminating device has two lamps (3, 4) developed as
discharge tubes which have a serpentine course and are nested
in each other by, in each case, a narrow U-shaped region (7,
10) and a wide U-shaped region (11, 6). In this way both
lamps (3, 4) can be of identical development and permit
uniform illumination of a rectangular liquid crystal cell

even upon failure of one lamp (3 or 4).
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ILLUMINATING DEVICE, HAVING TWO IDENTICAL LAMPS

CONNECTED IN PARALLEL

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to an illuminating device

for rectangular surface, which device, has two identical
lamps connected electrically in parallel, in particular for
illuminating a liguid crystal cell from the rear.

such illuminating devices are customary for indicating
instruments in automotive vehicles and are therefore known.

The two lamps, provided for reasons of redundancy should
be as identical as possible because of considerations of
cost. Upon the failure of one lamp the illuminated surface
should still be easily illuminated as uniformly as possible
so that the indicating instrument can still be read well. 1In
order to save enerdgy, to be able to operate with lamps which
are as weak as possible and to make the illuminating device
as compact as possible, they must be arranged relatively
close to the surface to be illuminated. In the previously
known illuminating device, this necessarily leads to the
result that upon failure of a lamp the illumination of the

surface is relatively non-uniform.
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SUMMARY OF THE INVENTION

It is desired so to develop an illuminating device of
the aforementioned kind that, even in the event of the failure ot
one lamp, uniform illumination of the surface to be illuminated
can still be obtained without the device becoming undesirably
large and without need to use lamps of undesired brightness.

The invention provides an illuminating device for
illuminating a rectangular surface, comprising two identical
lamps connected electrically in parallel; means for positioning
the lamps in nested arrangement wherein each lamp is developed
as a gas-discharge tube of serpentine shape having at least one
narrow U-shaped region and an adjoining wider U-shaped region;
each lamp has its U-shaped regions nested with the U-shaped
regions of the other lamp providing for engagement of the narrow
U-shaped region of one lamp into the wider U-shaped region of the
other lamp; and each of said lamps having, in sequential order, a
first narrow U-shaped region, a wider U-shaped region and,
adjoining same, a second narrow U-shaped region which 1is shorter
than the first narrow U-shaped region.

By this internested arrangement of the lamp, a very
uniform illumination of the surface to be illuminated can still
be obtained even upon the failure of one lamp. Due to the fact
that each lamp has a narrow U-shaped region and a wider U-shaped
region, the lamps can be arranged nested in each other in a plane

despite their identical configuration without regions of the two

lamps having to cross each other.
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BRIEF DESCRIPTION OF THE DRAWINGS

With the above and other advantages in view, the present

invention will become more clearly understood in connection with
the detailed description of a preferred embodiment when considered
with the accompanying drawings, of which:

Figure 1 is a section through an illuminating device of

the invention;

Figure 2 is a view of the rear side of the illuminating

device of Figure 1l; and
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Figure 3 is an electrical schematic of the device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 shows a liquid crystal cell 1 behind which a
lightbox 2, shown open on its rear, is arranged. Two lamps
3, 4 developed as gas-discharge tubes are contained within
and are positioned relative to each other by the lightbox 2.

The gas-discharge tubes of the lamps 3, 4 extend in
serpentine shape, as shown in Figure 2. It can be noted that
the lamp 4 has first of all a narrow U-shaped region 5,
adjoining this a wider U-shaped region 6, and adjoining same
again a narrower U~shaped region 7. This makes it possible
to arrange the ends of the lamp 4 on a common side of the
lightbox 2 so that the lamp 4 has terminals 8, 9 there.

The lamp 3 is of entirely identical shape to the lamp 4.
A narrow U-shaped region 10 of the lamp 3 engages into the
wider U-shaped region 6 of the other lamp 4, and a wider U-
shaped region 11 of the lamp 3 is arranged over the narrow U-
shaped region 7 of the lamp 4. By means of an adjoining
narrow U-shaped region 12, the lamp 3 is able to have both

its terminals 13, 14 disposed on the same side of the

lightbox 2.
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In order to achieve the result that the two gas-

discharge tubes are always at the same distance from each

other, the narrow U-shaped region 10 in the case of the lamp
3 is less deep than its first narrow U=-shaped reqioh 12. In
corresponding fashion, the narrow U-shaped region 7.of the
lamp 4 is less deep than its first U-shaped region's.

It is clear that the pattern of the gas-discharge tubes
consisting of a narrow U-shaped region and a wider U-shaped
region can repeated as many times as desired. In this way it
is possible to illuminate a relatively large display surface.

One particular advantage of the illuminating device is
that its structural depth can be kept very small.

The two lamps 3 and 4 are connected electrically in

parallel to a source of electric power as shown in Fig. 3.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An illuminating device for illuminating a rectangular
surface, comprising

two identical lamps connected electrically in parallel;

means for positioning the lamps in nested arrangement
wherein each lamp is developed as a gas-discharge tube of
serpentine shape having at least one narrow U-shaped region and
an adjoining wider U-shaped region;

each lamp has its U-shaped regions nested with the U-
shaped regions of the other lamp providing for engagement of the
narrow U-shaped region of one lamp into the wider U-shaped region
of the other lamp; and

each of said lamps having, in sequential order, a first
narrow U-shaped region, a wider U-shaped region and, adjoining
same, a second narrow U-shaped region which is shorter than the

first narrow U-shaped region.

2. A ligquid crystal cell assembly comprising

a liguid crystal cell;

a lightbox disposed behind the cell for directing light
through the cell from a back surface of the cell toward a front
surface of the cell.

two lamps disposed in the box in a coplanar arrangement

for generating the light, each of said lamps having a serpentine
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shape having U-shaped bends, wherein U-shaped bends of a first
of the lamps nest between U-shaped bends of the second of the
lamps;

each lamp is developed as a gas—-discharge tube of
serpentine shape having at least one narrow U-shaped region and
an adjoining wider U-shaped region;

each lamp has its U-shaped regions nested with the
U-shaped regions of the other lamp providing for engagement of
the narrow U-shaped region of one lamp into the wider U-shaped
region of the other lamp; and

each of said lamps has, in sequential order, a first
narrow U-shaped region, a wider U-shaped region and, adjoining
same, a second narrow U~-shaped region which has a course which

is shorter than the first narrow U-shaped region.
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