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optical centre line (50) parallel to direction (44). Surfaces of the wall material are substantially in octature relative to direction
(44). A surface normal vector (46) at any point on any internal surface of the material I1s either substantially parallel or
substantially perpendicular to a first notional line extending from the point through and perpendicular to optical centre line (50).

Cover (52) has cylindrical symmetry about optical centre |

ne (50) to Intercept a substantial portion of light emitted by the source.

Cover (52) Is formed of prism light guide wall material, with surfaces of the cover wall material substantially in octature at any
point (54) on cover (52) relative to a second, spatially variable octature symmetry direction (56), which, at point (54), Is
perpendicular to first octature symmetry direction (44); and, perpendicular to a second notional line (58) extending from point
(54) through and perpendicular to optical centre line (50). A surface normal vector at any point on any outer surface of cover (52)

IS elther substantially parallel or substantially perpendicul

ar to first octature symmetry direction (44). Cover (52) Is confined to a

region sufficiently close to optical centre line (50) to substantially prevent propagation of light rays incident on an inside surface

of cover (52) to and through the light guide wall material.
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(57) Abstract

An outer prism light guide (48) surrounds a
cover (52) which in turn surrounds a light source.
Guide (48) is formed of prism light guide wall ma-
terial having uniform shape in cross sections per-
pendicular to a first octature symmetry direction
(44), with its optical centre line (50) paraliel to di-
rection (44). Surfaces of the wall matertal are sub-
| stantially in octature relative to direction (44). A
surface normal vector (46) at any point on any In-
ternal surface of the material is either substantially
parallel or substantially perpendicular to a first no-
tional line extending from the point through and
perpendicular to optical centre line (50). Cover
(52) has cylindrical symmetry about optical cen-
tre line (50) to intercept a substantial portion of
light emitted by the source. Cover (52) is formed
of prism light guide wall material, with surfaces
of the cover wall material substantially in octature
at any point (54) on cover (52) relative to a sec-
ond, spatially variable octature symmetry direction
(56), which, at point (54), is perpendicular to first
octature symmetry direction (44); and, perpendic-
ular to a second notional line (58) extending from
point (54) through and perpendicular to optical cen-
tre line (50). A surface normal vector at any point
on any outer surface of cover (52) is either sub-
stantially parallel or substantially perpendicular to
first octature symmetry direction (44). Cover (52)
is confined to a region sufficiently close to optical
centre line (50) to substantially prevent propaga-

\ 3

tion of light rays incident on an inside surface of cover (52) to and through the light guide wall material.
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HOLLOW LIGHT GUIDE FOR DIFFUSE LIGHT

Field of the Invention

This invention allows the light output of a 1large
diffuse light source to be coupled into a prism light guide
such that most of the light is confined in and guided along
the guide, with only insignificant amounts of light escap-
ing from the guide in the vicinity of the light source.
Background of the Invention

Light guides can be divided into two basic categories.
The first, and best known, is solid 1light guides whose
cross-sectional area is composed entirely of a guidance
medium. Optical fibres, and larger analogous structures,
are of this type. They achieve high efficiency because
light is guided by total internal reflection, a non-absorp-

tive process.

The second major category is hollow 1light guides,
which can be more practical because they can guide more
light using less material. For example, hollow metallic
light guides confine and guide light by means of metallic
reflection, which is an absorptive process. More recently,
prism light guides have been used to confine and guide
light. These are hollow structures which achieve total
snternal reflection by means of careful arrangement of
prlsmatlc surfaces on the exterior of the prism light
guide’s transparent dielectric wall material. Although
prism light guldes are more efficient than metallic light
quides, they suffer from a serious drawback: they are only
able to guide light which falls within a limited range of

angles relative to the prismatic surfaces.
It is often possible to collimate the light output of

a small light source with a reflector soO that essentially
211 of the reflected light rays satisfy the angular rela-
tionship necessary to ensure that essentially all such rays
undergo total internal reflection as they propagate along
the light guide. But, there are some situations where this
ig difficult; for example, 1f the light output of a large
diffuse light source 1is to be coupled into a prism light

guide.
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In residential lighting applications, for example, 1t
is desirable to couple the light output of comparatively

large compact florescent lamps 1into comparatively small

prism light guides; and, in commercial lighting applica-

tions, it is desirable to couple light output from radio
frequency induction florescent lamps into somewhat larger
light guides. In these cases the diffuse light source is
too large to allow sufficient collimation by a reflector to
ensure that all of the reflected light rays satisfy the
angular relationship aforesaid so as to ensure that essen-
tially all such rays undergo total internal reflection as
they propagate along the 1light guide. Consequently, a
substantial portion of the 1light rays emitted by the
diffuse 1light source escape immediately from the light
guide in the vicinity of the light source, creating unde-
sirable brightness in that wvicinity, and reducing the
intensity of the light which remains to be guided along the
full extent of the light guide.

The present invention provides a means Ior coupling
the light output of a relatively large diffuse light source
into a relatively smaller prism light guide such that most
of the light is confined within and guided along the light
guide, with only insignificant amounts of light escaping
from the guide in the vicinity of the light source.
Summary of the Invention

In accordance with the preferred embodiment, the
invention provides a light guide containing a light source.
The light guide consists of an outer prism light guide

source. The outer prism light guide is formed of prism
light guide wall material having uniform shape 1n Cross-
sections perpendicular to a first octature symmetry direc-
tion, and having an optical centre line parallel to the
first octature symmetry direction. Surraces of the light
quide wall material are substantially in octature relative
ro the first octature symmetry direction; and, a surface
normal vector at any point on any internal surface of the
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material is either substantially parallel or substantially
perpendicular to a first notional line extending from the
point through and perpendicular to the optical centre line.
The cover is positioned within the guide, around the light
5 source, in cylindrical symmetry about the optical centre
line, to intercept a substantial portion of light emitted
by the source. The cover is formed of prism light guide
wall material, with surfaces of the cover wall material
substantially in octature at any point on the cover rela-
10 tive to a second, spatially variable octature symmetry
direction, which, at the point, 1s perpendicular to the
first octature symmetry direction; and, perpendicular to a
second notional line extending from the point on the cover
through and perpendicular to the optical centre line. A
15 gurface normal vector at any point on any outer surface of
the cover is either substantially parallel or substantially
perpendicular to the first octature symmetry direction.
The cover is confined to a region sufficiently close to the
optical centre line toO substantially prevent propagation ol
20 1light rays incident on an inside surface of the cover tO
and through the light guide wall material.
advantageously, the cover forms a cylinder of length
n1n and diameter "d", with "1" being less than the light
guide’s length dimension and with each end of the cylinder
25 extending more than 1.65 times the diameter "d" beyond the
light source.
The light guide may also form a cylinder. For eXam-
ple, the light guide and the cover may form partial concen-
tric cylinders truncated Dby a planar metallic reflector

10 which intersects the optical centre line.
A light extraction mechanism may be provided toO

controllably emit light at selected points along the gulide,
with end reflector means belng provided to prevent light

emission through either opposed end of the guide.

35 Brief Description of the Drawlngs

Figure 1 1s a pictorial il1lustration of a prior art

prismatic light guide.
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Figure 2 is a greatly enlarged, pictorial illustration
of a segment of prismatic light guide wall material inter-
sected by two notional planes and an incident light ray
which defines a third notional plane.

Figure 3 is a cross-sectional elevation of a prismatic
light guide having a well collimated light source.

Figure 4 illustrates the difficulty of coupling the
light output of a comparatively large light source into a
comparatively small prism light guide.

Figure 5 is a cross-sectional end view of a prismatic
light guide and 1llustrates a phenomenon whereby light rays
originating from specific locations relative to the light
guide are confined and guided along the light guide 1irre-
spective of their angle relative to the light guide’s axis
direction.

Figure 6 is similar to Figure 2, but utilizes a
Cartesian coordinate system.

Figure 7 is a graph which plots the range ot angles
for which prism light guide wall material produces total
internal reflection using the Cartesian coordinates of
Figure 6.

Figure 8 is a partially fragmented pictorial illustra-
rion of a non-absorptive means for preventing light rays
emitted by a diffuse light source from entering the non-
rotal internal reflection (i.e. non-shaded) zone of Figure
7.

Figure 9 is a graph which plots, in the Cartesian
coordinates of Figure 6, the appearance of a diffuse light
source surrounded by the cylindrical structure of Figure 8,
when viewed from a distance from the cylinder’s axis equal
to 3.2 times the cylinder’s radius.

Figure 10 shows the Figure 9 light escape zone of the
diffuse light source covered by the Figure 8 structure,
superimposed on the Figure 7 depiction of the total inter-

nal reflection zone of prism light guide wall material.
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Figure 11 is a cross-sectional elevation of a prism
light guide having a diffuse light source surrounded by a
cylindrical cover of the type shown in Figure 8.
Figure 12 is a partially fragmented pictorial 1llus-
5 tration of a structure similar to that depicted in Figure
11, but with light guide and cylindrical cover truncated.
Figure 13 is a cross-sectional elevation depicting
four different prismatic structures which all satisfy the
"octature" requirement characteristic of material suitable
10 for forming a prism light guide.
Figure 14 is a cross-sectional elevation of a planar
prism light guide conforming to the invention.
Figures 15(a), 15(b) and 15(c) depict three different
shapes of prism light guide wall material, and the two
15 vectors which characterize those shapes.
Figure 16 depicts a generalized prism light guide.
Figure 17 depicts a generalized form of non-absorptive
means for preventing light rays emitted by a diffuse light
source from entering a non-total internal reflection zone.
20 Detailed Description of the Preferred Embodiment
Figure 1 depicts an exemplary prior art prismatic
light guide 10, which happens to be of circular cross-
section. The exterior, transparent dielectric wall
material 12 of light guide 10 bears a plurality of pris-
55 matic surfaces 14. As indicated above, prism light guides
are only able to guide light which falls within a limited
range of angles relative to the prismatic surfaces. Such
rays undergo "total internal reflection", meaning that they
remain confined within the guide and propagate along the
30 guide as they are repeatedly reflected by the prism light
guide wall material.
For prism light guides, the direction of incidence of
a given light ray relative to the prismatic wall material
is what determines whether that ray will undergo total
35 internal reflection. This can be described in terms of the
angles 6§ and ¢ shown in Figure 2, which depicts a segment
12’ of transparent dielectric wall material bearing pris-
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matic surfaces 14’. Segment 12’ is perpendicularly inter-
sected by a first notional plane P, parallel to prismatic
surfaces 14’ and by a second notional plane P, transverse to
prismatic surfaces 14’. The light ray R defines a third
notional plane P, which intersects plane P, at an angle ¢,
with the ray R intersecting the perpendicular bisector of
planes P,, P, at an angle #. It can be shown that light
rays will undergo total internal reflection for all values

of ¢, provided that 6 is less than a critical angle 6. given
by the following equation:

6C=COS-1 l_(nz_l) 2-\/§ (1)
2+/2
where 7 is the refractive index of the material. For

example, for a typical value of 5 of 1.6 (for polycarbonate
material), 6 is approximately 30°.

As depicted in Figure 3, it is often possible to
collimate the light output of a small light source 16 with
a reflector 18 so that essentially all of the reflected
light rays R come within 30° of the axis direction of prism
light guide 10, thus ensuring that essentially all such
rays undergo total internal reflection as they propagate
along guide 10.

As shown in Figure 4, it is difficult to couple the
light output of a comparatively large light source 16’ into
a comparatively small prism light guide 10. Light source
16’ is too large to allow sufficient collimation by reflec-
tor 18 to ensure that all of the reflected light rays R
satisfy the constraint of equation (1) so as to ensure that
essentially all such rays undergo total internal reflection
as they propagate along guide 10. Consequently, a substan-
tial portion of the light rays R’ emitted by light source
16’ escape immediately from guide 10 1in the vicinity of
source 16’, creating undesirable brightness in that vicin-
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ity, and reducing the intensity of the light which remains
to be guided along the full extent of guidé 10.

An important additional consideration is that 1in
certain cases prism light guides can confine and quide
light rays which come within any angle relative to the
guide’s axis direction, provided such rays originate from
specific locations relative to such guldes. Figure 5
depicts an example of this phenomenon for a circular cross-
sectioned prism light guide 10’ containing a notional
cylinder 20 having a diameter "d". It can be shown that,
for prism light guide wall material having a refractive
index of 1.6, all light rays passing through cylinder 20
are reflected by the prism light guide wall material as
long as the diameter "d" of cylinder 20 is less than or
equal to 17.6% of the diameter of the circular prism light
guide. The reason this phenomenon holds true is that as
long as light rays pass through cylinder 20, the value of
¢ as described above in relation to Figure 2 will always be
jess than 10.1°, which ensures reflection for all values of
6 .

Thus, if a diffuse light source 1is located within
cylinder 20, all light rays emitted by that source will be
confined and guided by the prism light guide. Untortu-
nately, since the cross-sectional area of cylinder 20
represents only 3% of the cross-sectional area of guide
10/, the foregoing phenomenon 1s of little practical
advantage. Indeed, if a diffuse light source of that size
were available, one could simply use a conventional reflec-
tor to efficiently collimate the 1light output of that
source, as described above in relation toO Figure 3.
Nevertheless, the phenomenon suggdgests that it may be
possible to take advantage of the special angular charac-
teristics of prism light guide wall material to achieve
light guidance beyond the normal collimation restrictions.

To understand this better, it is helpful to refer to
Figure 6, which provides a more useful depiction of the
range of directions for which prism light guide wall
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material will create total internal reflection. Figure 6
uses a different means of describing the direction of light
incident on prism light guide material 12’, which 1s better
adapted to diagrammatical representation on a plane sur-
5 face. Figure 6 depicts the same geometry as Figure 2, but
using a Cartesian coordinate system. The incident ray R
has a unit vector (x, vy, z), and in this depiction the two
dimensional description of direction which is helpful is
x/y, which depicts the deviation of ray R from normal to
10 the 1light guide wall, in a direction perpendicular to
prisms 14’; and z/y, which depicts deviation from the
perpendicular to the light guide wall in the direction
parallel to prisms 14'.
The relationship between ¢, 6, x/y and z/y 1s given

15 by:
x/y=tané (2)
o S S .
z/y-( cosd)tane) o

Using the Figure 6 coordinate system, Figure 7 plots

the range of angles for which prism light guide wall

20 material produces total internal reflection. One of the
reasons that this depiction is helpful is that it 1s a
projection onto a plane of precisely what one sees when one
looks into a sheet of prism light guide wall material; that
ig, Figure 7 shows the visual appearance of the zone of

25 total internal reflection (shaded area) versus the zone of
transmission (non-shaded area).

Figure 7 illustrates three important features. First,
when z/y = 0 (i.e. when the ray is 1n the plane perpen-
dicular to the axis of the light guide, that is when 0 =

30 90°), it can be seen that the width of the total internal
reflection zone is rather narrow (i.e. x/y = $£0.179, which

is the value of tan ¢, so ¢ = + 10.1°). The second 1mport-
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ant feature is the asymptote where both z and x are much
larger than y, in which case x/z = tan 6.. The slope of
this asymptote is 0.605, which corresponds to a value of 0.
= 31.1°, which is the maximum value of 6 for which all
values of ¢ result in reflection.

The present invention provides a non-absorptive means
of preventing light rays emitted by a diffuse source from
entering the non-total internal reflection (i1.e. non-
shaded) zone of Figure 7. The invention in its simplest
form (Figure 8) consists of surrounding the diffuse source
with a hollow transparent cylinder 22 having a smooth outer
surface 24 and having an inner surface consisting of a
large number of right angle prisms 26 which extend perpen-
dicular to the axis of cylinder 22. Cylinder 22 can be
made, for example, from the same prismatic sheet material
used to form prism light guides, by orienting the prisms
differently (i.e. in a light guide the prisms face outward-
ly and extend parallel to the guide’s axial direction).

As an illustrative example, consider the case where
cylinder 22 surrounds a diffuse light source such as a
florescent tube. Figure 9 shows how such a source would
appear when viewed from a distance from the cylinder’s axis
equal to 3.2 times the cylinder’s radius (the reason for
this choice of distance is clarified below). In a lengthy
but straightforward calculation, the appearance shown can
be calculated from the characteristics of prism light guilde
wall material. Looking at the centre of the cylinder, one
perceives an opaque zone (shaded area in Figure 9) of width
+0.179, which is the normal opaque zone at normal incidence
of prism light guide wall material. The familiar shape of
this total internal reflection zone is distorted by the
curvature of the prism light guide wall material, into the
shape shown. It is important to note that light rays which
are not transmitted by the prism light guide wall material
due to the prismatic covering, are reflected back toward
the diffuse source, where they may be re-reflected random-
ly, so that they have a secondary opportunity to escape in



5

10

15

20

25

30

35

WO 96/14597

PCT/CA95/00613

- 10 -

allowed directions. Therefore, little light 1is lost by
this prismatic covering, assuming that the source is not

very absorptive, as is often the case. It 1s also import -

ant to note that providing that prism light guide wall

material is of good optical quality, essentially no light

is present in the total internal reflection zone of Figure
0.

The reason for the specific choice of viewing distance
for Figure 9 can now be explained in relation to Figure 10.
In Figure 10, the light escape zone of the diffuse light
source covered by the Figure 8 structure as shown in Figure
9, is superimposed on a depiction of the total internal
reflection zone of prism light guide wall material shown in
Figure 7. As can be seen, none of the light rays escaping
from the covering of the diffuse source lie outside the
rotal internal reflection zone of the prism light guide
itself, so they are all confined and guided. In the most
common case where the refractive index of the prism light
guide wall material is 1.6, this occurs for a diffuse
cylinder having a diameter of 32% of the diameter of the
prism light guide, which corresponds to an area of 10% of
rhe cross-sectional area of the prism light guide itself.
It should be noted that this is a 3.2-fold increase 1n the
cross-sectional area, compared to that which would be poss-
ible without such a prismatic covering, and which allows a
corresponding increase in the amount of light which can be
carried by a light guide of a given size.

Figure 11 shows how the foregoing concept can be
adapted to a simple lighting product. In Figure 11 a
diffuse light source 28 is surrounded Dy a cylinder 30 of
the type shown in Figure 8. Cylinder 30 is sufficiently
long that light rays which pass directly from source 28 out
the ends of cylinder 30 lie within the total internal
reflection zone of the wall material forming prism light
guide 32, without any need for further optical correction.

The diameter of cylinder 30 is 32% of the diameter of prism
light guide 32. Prism light guide 32 contains extraction
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mechanisms (not shown) to cause uniform escape oOf light
over the length of guide 32. The ends of guide 32 are
capped with mirrors (not shown) for capturing light which
propagates all the way to the end of the guide, so that all
the light is efficiently utilized.

The parameters which govern the coupling of diffuse
‘1light sources to prism light quides are much more general
than the simple preceding example suggests. For example,
neither cylinder 30 nor prism light guide 32 need be fully
circular in cross-section. As shown in Figure 12, they may
be partly circular in cross-section, with the remailnder
truncated by a conventional metal reflector 34.

Furthermore, although the transparent dielectraic
material most commonly used to form the walls of a prism
light guide has isosceles right triangle prisms of the type
shown in Figures 2 and 5, the optical principles which
characterize prism light guides are not restricted to
simple isosceles right triangle prisms. In general, the
prism light guide wall material need only have suriaces
which are in "octature", that 1s:

1. all surfaces are parallel to an octature symmetry
direction (such as the z direction in the example of

Figures 1 and 2);

2. 211 inner surfaces extend at right angles to one an-
other;
3. 211 outer surfaces extend at right angles Lo one an-

other; and,
4 . inner and outer surfaces extend at 45° toO One another.

For example, Figure 13 depicts four different prismatic
cross-sections, all of which satisfy the octature require-
ment, all of which are suitable wall material for forming
a prism light guide, and 211 of which have total intermnal
reflection zones different than that shown in Figure 7. By
employing a structure which has octature throughout, but 1in
which the prismatic shape varies as a function of position,
it is possible to capture the geometrical concepts of the

invention in cross-sections which are not circular. For
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example, Figure 14 shows a planar prism light guide 36
having a diffuse light source 38 surrounded by a cylindri-
cal cover of the type described above in relation to Figure
8. The Figure 14 structure achieves the same performance

5 as the Figure 11 structure because of the detailed shape of
the prisms as shown.

A fully generalized characterization of the invention
must take into account both the microscopic and macroscopic
structure of prism light guide wall material. The follow-

10 ing discussion presents a simplified method of describing
the microscopic structure of prism light guide wall ma-
rerial at any given point 1in reference toO simple well-
defined macroscopic lines and directions. This facilitates
characterization of the invention in general.

15 Figures 15(a), 15(b) and 15(c) each depict a small
piece of prism light guide wall material 40 which is suffi-
ciently large that it bears several complete prisms 42, but
is sufficiently small that for all practical purposes the
material is macroscopically flat and prisms 42 are uniform

20 in shape over the extent of the piece. The shape of
material 40 is characterized by just two vecCctors.

An "octature symmetry direction" vector 44 defines the
direction of longitudinal extent of prisms 42. The octa-
ture symmetry direction must be parallel to the macroscopic

55 gurface of material 40, but otherwise can have any orienta-
tion. 1In the special case where material 40 forms a prism
light guide, the octature symmetry direction must Dbe
parallel to the direction of longitudinal symmetry (i.e.
the longitudinal axis) of the guide, but this 1is not

30 necessary if material 40 serves another purpose, such as a
cover of the type described above 1n relation to Figure 8.

The second vector is a "prism surface normal direc-
rion" vector 46 which is either perpendicular to Or paral-
1el to the surface normal directions of prisms 42. From

35 the above definition of the octature property, it follows
that prismatic surfaces on the opposite side of the prism
light guide wall material will be inclined at 45° to the
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directions Jjust described. The prism surface normal

directions must always be perpendicular to the octature

symmetry direction but are otherwise unrestricted. Figures

15(a), 15(b) and 15(c) depict three different examples of

directions and show the resultant effect on the macroscopic

structure. As mentioned earlier, all such materials are
prism light guide wall material, but the direction of the
prism surface normal affects the range of light rays which
undergo total internal reflection in the case of light rays
which lie beyond the acceptance angle of prism light guide.

Figure 16 depicts a generalized shape for an outer

prism light guide 48 (i1.e. analogous to guide 32 of Figure
11) . The prisms are not drawn explicitly as they are too
small to see in this illustration, but they are described
below using the foregoing dual vector terminology. The
cross-sectional shape of guide 48 is uniform in the plane
perpendicular to a selected optical center line 50, but 1is
arbitrary otherwise. The prisms on the prism light guide
wall material forming guide 48 are characterized at any
point as follows:

1. the material’s octature symmetry direction 44 at such
point is parallel to the optical center line 50 of
guide 48; and,

2. the prism surface normal direction 46 of the mater-
ial’s prisms is defined by a line extending from such
point through and perpendicular to optical center line
50.

If guide 48 is circular in cross-section, the foregoing

definition yields a prism light guide like that shown 1in

Figure 1. For other shapes there will be prismatic sur-

faces on both the inside and the outside of the material.
Figure 17 shows a gdgeneralized cover 52 positionable

within generalized guide 48. Cover 52 is made of prism
light guide wall material, but is not a prism light guide.

The material comprising cover 52 defines a figure of

revolution about the same optical center line 50 as seen in

Figure 16. Thus, cover 52 1s circular in all cross-secC-
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tions perpendicular to optical center line 50. The diam-
eter of this circular cross-section need not be constant:
as depicted in Figure 17 the diameter may vary along
optical center line 50, so that a wide variety of shapes
are possible for cover 52. For example a spherical shell
would fall within the restrictions described above. The
simplest and most common example is that of a cylinder but
other possibilities may be very advantageous 1n certain
situations.

As previously mentioned, cover 52 is not a prism light
guide. Unlike guide 48, the octature symmetry direction of
the prism light guide material forming cover 52 1is not
constant throughout, but rather varies from position to
position. At any point on cover 52, the relationship shown
for exemplary point 54 (Figure 17) holds true; namely, the
octature symmetry direction 56 of cover 52 at point 54 1is
perpendicular to the first octature symmetry direction 44
of Figure 16 and also is perpendicular to a line 58 drawn
from point 54 through and perpendicular to optical center
line 50. The other defining characteristic of the material
forming cover 52 is that the outside prism surface normal
reference is defined by line 58.

If cover 52 is cylindrical, the above restrictions
generate a prismatic structure such as that shown in Figure
8 with prisms on one side only. But, in general, prismatic
surfaces will be found on both the inside and the outside
of the cover material.

The foregoing generalized geometrical characterization
makes it possible to maintain the diffuse light guidance
capability described 1in reference to the specific
geometries of Figures 1 through 12, with substantially more
design freedom. Exactly the same concepts apply; namely,
insuring that the zone of possible light exitance from the
cover always consists of ray directions which are incapable
of being transmitted by the wall material of the prism
light guide, so that they are guided. AS with the specific

examples described previously, 1t 1s necessary tO ensure
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that the cover has a sufficiently small diameter that this
guidance effect is achieved. Also, as with the specific
examples described previously, this diameter will De
substantially larger than that which would be possible for
5 a diffuse light source not contained within the cover.
Again, as before, the diffuse light source will be within
the cover and positioned in such a way that any light rays
escaping directly from the cover rather than through 1t
will be at angles for which their light is substantially
10 guided by the outer light guide.

As will be apparent to those skilled in the art in the
light of the foregoing disclosure, many alterations and
modifications are possible in the practice of this inven-
tion without departing from the spirit or scope thereof.

15 Accordingly, the scope of the invention 1is to be construed
in accordance with the substance defined by the following

claims.
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WHAT IS CLAIMED IS:
1. A light guide containing a light source, said light guide compris-

Ing:

(a)

(b)

an outer prism light guide (48) formed of prism light guide

wall material, having uniform shape in cross-sections per-

pendicular to a first octature symmetry direction (44), and

having an optical centre line (50) parallel to said first

octature symmetry direction (44), wherein:

(1)

(i1)

inner and outer surfaces of said light guide wall ma-
terial are substantially in octature with each other
relative to said first octature symmetry direction (44);
a surface normal vector (46) at any point on any
internal surface of said material is either substantially
parallel or substantially perpendicular to a first no-
tional line extending from said point through and
perpendicular to said optical centre line (50);

a cover (52) positioned within said guide (48), around said

light source, in cylindrical symmetry about said optical

centre line (50), to intercept a substantial portion of light

emitted by said source, said cover (52) being formed of

prism light guide wall material wherein:

(1)

inner and outer surfaces of said cover wall material

are substantially in octature with each other at any

point (54) on said cover (52) relative to a second,

spatially variable octature symmetry direction (56)

tangential to a circular cross section of the cover at

said point, which, at said point (54), is:

(A) perpendicular to said first octature symmetry
direction (44); and,

(B) perpendicular to a second notional line (53)
extending from said point (54) on said cover
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through and perpendicular to said optical cen-
tre line (50);
(11) a surface normal vector at any point on any outer
surface of said cover (52) is either substantially par-
5 allel or substantially perpendicular to said first
octature symmetry direction (44); and,

(111) said cover (52) i1s confined to a region sufficiently
close to said optical centre line (50) to substantially
prevent propagation of light rays incident on an in-

10 side surface of said cover (52) to and through said
light guide wall material.

2. A light guide as defined in claim 1, wherein said cover (52) forms
a cylinder.
15
3. A light guide as defined in claim 2, wherein:
(a) said cylinder has a length "1" and a diameter "d";
(b) said length "1" is less than said light guide length dimen-
sion; and,
20 (c) each end of said cylinder extends more than 1.65 times said
diameter "d" beyond said light source.
4. A light guide as defined in claim 1 or 2 or 3, wherein said light
guide (48) forms a cylinder.
25

5. A light guide as defined in claim 1 or 2 or 3, wherein said light
guide (48, 32) and said cover (52, 30) form partial concentric
cylinders truncated by a planar metallic retlector (34) which
intersects said optical centre line.

30
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6. A light guide as defined in claim 1 or 2 or 3, wherein said prism
light guide further comprises:
(a) light extraction means for controliably emitting light at
selected points along said guide; and,
3 (b) end reflector means for preventing light emission through
either opposed end of said guide.
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