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(57) Abstract

The invention relates to an illuminator, especially a runway approach flashlight, for forming a directable, generally rectan-
gular light beam, comprising a light source, such as a xenon lamp, an illuminator body (1), and a reflector supported to it and
comprising a generally cup-like rear reflector (2) fitted behind the light source, and means for directing the light beam. To achieve
a light beam of a desired shape and to enable it to be directed, the reflector further comprises an ellipsoidal counter reflector (3)
fitted in front of the light source, the main axis of the counter reflector being substantially parallel to the shorter side of the light
beam, and the reflector (2, 3) is supported to the illuminator body by means of joints (11), so that the reflector can be tilted with -

respect to the illuminator body (1).
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An illuminator, especially a runway approach flash-
light

This invention relates to an illuminator,
especially a runway approach flashlight, for forming
a directable, generally rectangular light beam, com-
prising a 1light source, such as a xenon lamp, an
illuminator body, and a reflector éupported to it and
comprising a generally cup-like rear reflector fitted
behind the light source.

Finnish Published Specification 66074, for
instance, discloses an illuminator of substantially
the above-described type for similar purposes. The
runway approach flashlight according to the invention
should radiate a flashing light so as to form a beam
having the shape of a horizontal rectangle in cross-
section. This beam has to be directed at a pre-
determined angle with respect to the horizontal
plane. Within the area of the beam, the effective
light intensity wvalues have to be adjustable in com-
pliance with various specifications both as concerns
the width of the beam and the maximum/minimum ratio
of the intensities. In -the above-mentioned known
arrangement, the illuminator with its casing has been
made tiltable for directing the beam by providing the
back portion of the casing with a joint with respect
to which the front edge of the casing can be lifted
by means of an adjusting screw. This way of adjust-
ment requires that the electronics controlling the
illuminator unit should be placed in a housing separ-
ate from the illuminator in order that the tiltable
structure would not be too heavy and clumsy. On the
other hand, the directing of this kind of illumin-
ator, that is, the adjustment of the angle of tilt,
has to be checked at least after the illuminator has
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been installed e.g. on a light support possibly
several metres above the surface of the earth. In
this known arrangement, the light beam itself 1is
shaped by an elliptical rear reflector and optical
means positioned in front of a 1light source. The
light distribution in the illuminator is fixed and
cannot be adjusted in compliance with various speci-
fications, but possible changes in the distribution
of light have to be made by modifying the structure
of the illuminator unit itself.

The object of the present invention is to
provide an illuminator in which the light beam is
more easily and more simply adjustable in both shape
and direction than in the illuminators known from the
prior art. This is achieved by means of an illumin-
ator according to the invention, which is character-
ized in that the reflector further comprises an
ellipsoidal counter reflector fitted in front of the
light source, the main axis of the counter reflector
being substantially parallel to the shorter side of
the light beam.

The arrangement of the invention also provides
an illuminator in which the illuminator casing need
not be tilted for directing the light beam but the
light beam is directed by tilting only the reflector
and the light source supported to it.

Two prismatic refraction plates of transparent
material are supported preferably to the rear re-
flector, substantially in the plane of its mouth, in
such a way that they cover the mouth of the rear re-
flector with the exception of a substantially
centrally positioned area of uniform width. By means
of +these prismatic refraction plates, both the
dimensions and the intensity distribution of the

rectangular light beam emitted by the illuminator can

14}
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be wvaried. Preferably, the refraction plates are
supported to the rear reflector so as to be adjust-
able. As to the maximum/minimum ratio of the light
beam intensities, it is preferable that 1light can be
guided to the corner areas of the primary beam by
means of the refraction plates, whereby the refract-
ing angle of the refraction plates may be about 15°
and the directional angle within the range from 2 to
5°. The width of the area of uniform width between
the refraction plates also affects substantially the
maximum/minimum ratio of the intensities.

Furthermore, it is preferable that the rear
reflector is divided into three sections substantial-
ly parallel with the shorter side of the light beam
in such a way that when light beams emitted from the
light source and returned from the front reflector
are reflected from the two outermost sections, they
are directed sidewardly, forming an acute angle with

respect to the light beams reflected from the middle

section. In this way the light reflected from the
rear reflector can be spread outward within its edge
areas, and the length of the longer side of the light
beam having a rectangular cross-section, that is, the
width of the 1light beam can be adjusted to some
extent by the selection of the above-mentioned acute
angle. This acute angle is preferably about 6°.

In order to be able to direct the light beam in
the illuminator according to the invention with
respect to the horizontal plane more simply than pre-
viously, the reflector is supported pivotally to the
illuminator body. It is also to be preferred that the
illuminator body comprises a levelling means which is
arranged to indicate the position in which the
illuminator body is positioned substantially hori-

zontally, and the reflector comprises a scale plate
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which can be adjusted positionally with respect to
the illuminator body and which indicates the angle of
+ilt of the reflector with respect to the illuminator
body. In this way it can be ensured as early as at
the assembly stage of the illuminator that the scale
plate attached to the illuminator body is in an
appropriate position in view of the vertical position
of the reflector; at the installation site, the
reflector thus only has to be tilted at a desired
angle of tilt by means of the marks of the scale
plate. Of course, it is thereby assumed that the
illuminator body can be positioned on a horizontal
supporting surface, which, on the other hand, can
also be checked by means of the levelling means
provided in the illuminator body.

In the following, the illuminator according to
the invention will be described in more detail with
reference to the attached drawings, in which

Figure 1 is a front view of an illuminator
according to the invention, that is, as viewed in the
direction of the light beam;

Figure 2 is a cross-sectional view of the
illuminator of Figure 1 substantially at right angles

to the light beam,
Figure 3 is a front view of a refraction plate

_contained in the reflector of the illuminator;

Figure 4 is a side view of the refraction plate
of Figure 3; and

Figure 5 shows an arrangement comprised in the
illuminator according to the invention for adjusting
the angle of tilt of the reflector.

The illuminator according to the invention
shown in Figure 1 comprises an outermost water-proof
casing 7 the front surface of which is transparent

and which encloses the reflector means of the

s
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illuminator, and, if required, also the electronic
means controlling the illuminator. This is possible
as the illuminator casing can be positioned steadily
on the underlying surface and need not be tilted for
directing the light beam. The illuminator itself com-
prises an illuminator body 1 having a base portion
and column-like portions projecting upwardly from the
base portion, a reflector and an associated light
source being supported on the column-like portions.
The reflector comprises a generally cup-like rear
reflector 2 which is fitted behind the light source
and an ellipsoidal counter reflector 3 fitted in
front of the 1light source. The main axis of the
counter reflector is vertical, that is, parallel to
the shorter side of the light beam, and the counter
reflector further comprises a central opening 8 for
allowing the passage of light emitted from the light
source straight in the right direction. The rear
reflector 2 is formed of a blank having the shape of
a paraboloid generated by rotation and divided into
three vertical sections 2A, 2B and 2C. The division
is carried out in such a way that 1light beams
originating from the light source and reflected from
the two outermost sections 2A and 2C are directed
sidewardly, thus forming a smallish acute angle with
respect to 1light beams reflected from the middle
section 2B. This smallish acute angle may be e.g.
about 6°. Furthermore,  two prismatic refraction
plates 4 of transparent material are supported to the
rear reflector 2, substantially in the plane of its
mouth, in such a way that they cover the mouth of the
rear reflector 2 with the exception of a substantial-
ly centrally positioned area of uniform width. The
width of this area is a and its longitudinal axis is
parallel to the longer side of the rectangular light
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beam of the illuminator. The distance a should be
adjustable. By way of example, Figure 1 shows a
simple arrangement in which the refraction plates 4
are supported to the rear reflector 2 by means of
screws 9 in such a way that the screws penetrate the
refraction plates through elliptical openings 10. In
this way the distance between the refraction plates 4
can be adjusted sufficiently.

As already mentioned above, the entity formed
by the rear reflector, the counter reflector and the
refraction plates is supported on the columns of the
illuminator body 1 by means of joints 11 provided in
the columns, the joints being attached to the rear
reflector substantially at the ends of its horizontal
axis. '

Figures 3 and 4 show the refraction plate 4 in
more detail. As appears from the figures, the prisms
of the refraction plate have a directional angle
which is about 2.5° in Figure 3. This directional
angle preferably ranges between about 2 and 5°. In
Figure 4, in turn, the angle of refraction of the
refraction plates is about 15°. These given angle
values are not critical but they can be adjusted to
some extent in compliance with the specifications
imposed on the light beam of the illuminator in each
particular case.

Figure 5 shows an arrangement comprised in the
illuminator according to the invention, which enables
the angle of tilt of the illuminator to be set in
advance before the installation of the illuminator on
a light support or other similar supporting surface.
The arrangement shown in Figure 5 comprises a
levelling means attached to the illuminator body 1,
such as a water level 5 which enables the illuminator

body 1 to be positioned horizontally. In this posi-
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tion, the reflector structure, in turn, will be posi-
tioned vertically, thét is, the light beam reflected
from it will be horizontal. In this position, a scale
plate 6 attached to the reflector is locked in a po-
sition 0° by means of screws 12, as shown in Figure
5. Thereafter the light beam of the illuminator can
be directed at a desired angle by tilting the re-
flector so that the scale plate 6 will indicate this
desired angle value at the edge of the illuminator
body 1. Thereafter the reflector can be locked in
this tilted position by:means of a screw 13 bearing
against the illuminator body 1. In this way the re-
flector can be tilted reliably in advance at the
desired angle of tilt. This arrangement avoids the
use of separate, external directing devices difficult
in use in the installation of the illuminator. After
the installation, the direction can always be checked
by means of the water level 5. This is because the
water level 5 indicates if the installation surface
of the illuminator is horizontal, whereby the angle
of tilt of the reflector is the angle indicated by
the scale 6. By means of the scale shown in Figure 5,
the reflector can be tilted 3 to 10° upward from the
vertical plane, that is, the light beam can be lifted
through a corresponding angle upward from the
horizontal plane.

The illuminator according +to the invention,
especially a runway approach flashlight, is described
above only by means of one exemplifying structural
embodiment, and it is to be understood that the
principles according to the invention can be realized
by means of other similar structural arrangements
without, however, deviating from the scope of protec-

tion defined in the attached claims.
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Claims:

1. An illuminator, especially a runway approach
flashlight, for forming a directable, generally rect-
angular light beam, comprising a light source, such
as a xenon lamp, an illuminator body (1), and a
reflector supported to it and comprising a generally
cﬁp—like rear reflector (2) fitted behind the light
source, characte rized in that the re-
flector further comprises an ellipsoidal counter re-
flector (3) fitted in front of the light source, the
main axis of the counter reflector being substantial-
ly parallel to the shorter side of the light beam.-

2. An illuminator according to claim 1,
characterized in that two prismatic
refraction plates (4) of transparent material are
supported to the rear reflector (2), substantially in
the plane of its mouth, in such a way that they cover
the mouth of the rear reflector (2) with the excep-
tion of a substantially centrally positioned area of
uniform width.

3. An illuminator according to claim 2,
characterized in that the refracting
angle of the refraction plates (4) is about 15° and
their directional angle ranges from about 2° to about
5°.

4. An illuminator according to claim 2 or 3,
characterized in that the refraction
plates (4) are supported to the rear reflector (2) so
as to be adjustable, enabling the width (a) of said
area of uniform width to be varied.

5. An illuminator according to any of claims 1
to 4, characterized in that the rear
reflector (2) is divided into three sections (2A, 2B,
2C) substantially parallel to the shorter side of the

4]



WO 92/15484

PCT/F192/00039

9

light beam in such a way that light beams originating
from the 1light source and reflected from the two
outermost sections (2A, 2C) are directed sidewardly,
thus forming an acute angle with respect to light
beams reflected from the middle section (2B).

6. An illuminator according to claim 5,
characterized in that said acute angle

is about 6°.
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