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Description

[0001] The present invention relates to a method for
providing a linear effect as claimed in claim 1. The inven-
tion relates in particular to a method for providing a linear,
white or coloured, lighting effect. Very particularly, the
invention relates to a method for providing a rigid or de-
formable, linear arrangement of light sources capable of
producing a wide range of lighting effects.
[0002] There are several different types of architectural
and display lighting apparatus known, for use in providing
lighting displays such as at theatres and outside shops
and other retail outlets. Known apparatus include neon
and fluorescent lights, rope lights and even more recently
the use of optical fibres. All however suffer from a number
of disadvantages.
[0003] Neon and fluorescent lights are in widespread
and almost universal use, and are available in a large
range of colours. However, neon and fluorescent lights
are rigid and can not have their shape changed according
to the changing needs of the user. Further, each individ-
ual neon or fluorescent light is typically only available in
a single colour. To get a two or more coloured effect
requires two or more separate lights.
[0004] Rope lights can be made in long, flexible
lengths, but as these consist of point light sources at
spaced intervals, the light output is not uniform. Rope
lights are thus not suitable for many signs. It is possible
to chase a limited number of channels in some rope lights,
but this is the limit of the effects obtainable. Lastly, while
it is known to provide a rope light made up of a number
of point light sources of different colours, because of the
spacing of individual lights at any one location in the rope
the colour of the light is restricted to the colour of the light
source in that immediate vicinity.
[0005] All of the above mentioned lights, neon, fluores-
cent and rope lights, require high voltages, with the result
that in certain circumstances, particular health and safety
factors have to be taken into account when using such
lights.
[0006] A number of illuminated display systems are
known that use LEDS in two dimensional pixelated dis-
plays, individual LEDS or groups of LEDS being under
independent control. Examples of such displays include
those described in US patents 4845481, 488707 4,
5134387, 5184114, 5410328 and 5420482. Entertain-
ment and other uses of these displays is rather limited.
[0007] Optical fibre offers the prospect of a lighting ef-
fect in which the fibres themselves are voltage free. Nev-
ertheless, the light source itself when operating is hot
and at high voltage. In addition, light intensity fades along
the length of the fibres and the fibres themselves have a
poor light output which is of limited application. A colour
may be selected at the source but that colour will be the
same along the length of the fibre.
[0008] Another LED-based lighting apparatus is the
subject of WO-A-99/10867, published after the priority
date of the present application, in which LEDs are used

as light sources to replace, e.g. incandescent sources in
spotlights and torch lightbulbs.
[0009] Another application is US 5559681 in which a
lighting system is disclosed that comprises flexible, self-
adhesive segments that are electrically coupled to each
other. Each segment is provided with a plurality of light
sources individually controllable and arranged in a one
dimensional array. The segments may be covered by a
lens.
[0010] It is conventional in aircraft and on ships to pro-
vide emergency routing systems to direct passengers to
exits in the event of fire or another emergency. On air-
craft, this emergency routing is typically provided by a
linear array of lights, but their output which is of fixed
colour may be dim and rapidly be obscured by smoke in
the event of fire. Emergency routing systems are known
on cruise ships, but these tend to be static displays, giving
no indication of the direction in which passengers should
proceed to find the exit. These types of emergency lights
also suffer from dim output and are likely to be invisible
in thick fog or smoke. It is thus an object of the invention
to provide method for providing a linear effect that, at
least in preferred embodiments, avoids or ameliorates
problems such as those identified in prior art lighting and
routing systems, and to provide a new tool for lighting
designers, architects, sound engineers and all others in-
volved in display, architectural, safety or entertainment
lighting, or sound effects.
[0011] Accordingly, one can provide an apparatus for
providing an output of electromagnetic and/or sound
waves, comprising:-

a power supply, or means for connection to a power
supply;

support structure;

control means; and

a plurality of transmitters arranged in a linear array
on said support structure and in electrical contact
with said control means;

wherein each transmitter is controllable individu-
ally and independently from other transmitters.
[0012] The array of transmitters is a linear array in that
the transmitters are arranged in a long line one after the
other, though each is typically in close proximity to the
next transmitter in the line. The linear array may be rigid
or flexible and is optionally deformable so that it can be
deformed into a shape desired by the user. The array is
preferably substantially one dimensioned in that flow of
output from adjacent transmitters can indicate direction
only in one dimension, such as left-to-right or right-to-left.
[0013] The transmitters are optionally selected from
transmitters of electromagnetic radiation and transmit-
ters of sound, including sound both in the audible and
ultrasonic ranges. In embodiments in which the transmit-
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ters are for transmitting electromagnetic radiation, this
radiation may be of substantially any wavelength in the
electromagnetic spectrum, including gamma rays, X-
rays, UV light, visible light, IR light, microwaves, and
short-, medium- and long-wave radiowaves. It is pre-
ferred that both the wavelength and the intensity of the
output from each transmitter can be individually varied,
providing the apparatus with a wide range of outputs.
[0014] The transmitters are light sources. Not accord-
ing to the invention, the transmitters may be transmitters
of sound waves, and may thus be transducers for con-
verting electrical signals from the control means into
sound. Again, it is preferred that the sound output from
each transducer has both variable pitch and variable vol-
ume. By way of example, they may be d.c. buzzers (op-
erating on direct current).
[0015] Reference to a plurality of transmitters indicates
preferably that the apparatus comprises at least 10 trans-
mitters in a linear array, and further preferred embodi-
ments comprise at least 30, 50 and, more preferably, at
least 70 or 100 transmitters in a linear array. These trans-
mitters are typically arranged in close proximity to each
other so that at distance from the apparatus the output
of two or more adjacent transmitters is perceived to be
a substantially continuous output from a single elongate
transmitter rather than output from discrete individual pix-
el-like transmitters.
[0016] In typical use, and especially when output is be-
ing flowed along the apparatus, the distance of an ob-
server or listener or of detecting means from the trans-
mitters is such that the output from an individual trans-
mitter diffuses into the output of the next or of an adjacent
transmitter so that the respective individual outputs can
not be, or can hardly be, distinguished and the output is
instead perceived as an narrow, elongate, linear output.
The amount of diffusion to achieve this effect varies with
inverse proportion to the distance from the output, typi-
cally tending to completely diffused and mixed outputs
at long distance. It is optional for the apparatus further
to include a diffusing surface or medium to enhance the
diffusion. In the case of light, the human eye can distin-
guish point sources at relatively large distance and a dif-
fuser may include a translucent diffusing substrate
placed around or in front of the sources and at sufficient
distance from the individual light sources so that the out-
put from the diffuser is perceived as substantially homo-
geneous and non-pixelated. In the case of sound, the
human ear can not so accurately distinguish between
point sound sources and with the sources located suffi-
ciently close together a diffused single output will be per-
ceived.
[0017] The control means in electrical connection with
each of the transmitters is able to control the output of
each transmitter individually. The apparatus is thereby
able to provide a wide range of effects. The output of
transmitters can be flowed along the length of the appa-
ratus from one transmitter to the next so that the output
is perceived to move linearly along the array of transmit-

ters. This flow of output can give the impression of move-
ment or direction or both movement and direction, and
is advantageous in directing an observer in the direction
of perceived movement of the output. This effect is
achievable if the control over each individual transmitter
is the ability merely to turn each transmitter individually
on or off.
[0018] It is preferred that the control means is able also
to vary the intensity of output from each transmitter. If
the intensity increases from transmitter to transmitter
along the length of the apparatus, then this again can
impart directional information to an observer. For exam-
ple, an increase in volume of sound output or of bright-
ness of light along the length of the apparatus can be
used to direct an observer to the point of loudest volume
or brightest light which may be located at an emergency
exit.
[0019] It is also preferred that the control means can
vary the frequency of electromagnetic waves output from
the transmitters or can vary the frequency of sound waves
output from sound transducers. Varying the frequency in
this way is an alternative means of imparting movement
and/or directional information. For example, an increase
in pitch can be used to indicate the direction of an emer-
gency exit.
[0020] It is further preferred that the control means in-
cludes a memory in which are stored the control signals
for one or more preset outputs from the apparatus. One
such preset output is a pattern of on and off switching of
transmitters so as to flow the output along the apparatus.
In use, this pattern is selected by an operator and the
output is flowed along the apparatus by the control means
reading from the memory the stored pattern of signals
needed to achieve this effect. Another preset output is,
in the case that the apparatus comprises light sources
of different colours, a series of outputs whereby the com-
bined transmissions of different coloured light sources
provide a choice of colours greater than the number of
colours of individual light sources. In use, a colour is se-
lected for the whole or a subsection of the apparatus and
the light sources that are to operate and level of illumi-
nation for each needed to obtain that colour is read from
the memory.
[0021] The support structure suitably is composed of
or comprises a circuit board, such as a printed circuit
board, through which electrical connections from each
of the transmitters to the control means may be made,
and optionally the power supply connected. It may be
integral with a further base unit on which other optional
components of the apparatus, including a diffuser, cover
or shield to protect against abrasion or connectors for
surface mounting, may be located.
[0022] The wide range of outputs available from the
apparatus and the control achievable by each transmitter
being individually addressable provides apparatus with
a wide range of advantageous uses and applications.
[0023] In an embodiment, the apparatus is laid on or
incorporated into a road surface and output from the
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transmitters is used to guide driver-less vehicles along
the course followed by the linear apparatus. Variation in
output of individual transmitters is used to vary speed of
the driver-less vehicles. Generally, flow of output along
the apparatus can be used to control traffic and/or speed,
e.g. via incorporation into road lanes.
[0024] In another embodiment, the transmitters are
transducers for outputting sound. These may optionally
be piezoelectric loudspeakers. This apparatus is advan-
tageously laid along emergency routing corridors in air-
craft or ships and, in operation, guides passengers to-
wards emergency exits and without being obscured by
smoke. As previously mentioned, flow of sound and/or
light along the length of the apparatus is conveniently
used to indicate the direction of the emergency exit, and
alternatively variation in pitch of output indicates direction
of the exits. Another suitable use is for sound effects with-
in an auditorium. A length of apparatus is laid around the
walls of an auditorium and sound and/or light can then
be flowed around the auditorium given the effect of move-
ment to the listeners.
[0025] In an embodiment there is provided an appara-
tus for providing a lighting effect, comprising a plurality
of light sources in close proximity to each other so that
the diffused light is perceived to be not from a plurality
of light sources but from a single, substantially continu-
ous source.
[0026] The light sources are located sufficiently close
to one another that in use a viewer can not distinguish
light from individual sources but instead perceive a near-
continuous light output as if there were one substantially
continuous elongate light source. An apparatus in which
all light sources are of the same colour thus typically gives
the same appearance as a neon tube of that colour. An
apparatus in which light sources are of different colours
can output light which whilst being a mixture of different
colours is perceived as a single colour. The apparatus
further preferably comprises a diffuser for diffusing the
light from the plurality of light sources, suitably at suffi-
cient distance from the individual light sources so that
the output from the diffuser is perceived as substantially
homogenous and non-pixelated.
[0027] A first specific aspect provides apparatus for
providing a coloured lighting effect, comprising:-

a first source of light of a first colour;
a second source of light of a second colour, different
from the first colour; and
a diffuser for diffusing the light from the first and sec-
ond sources so that the
diffused light is perceived to have different colour,
shade or hue.

[0028] In operation, the apparatus advantageously
outputs light perceived as of the first colour or of the sec-
ond colour or, when both first and second sources are
operating, of a different colour shade or hue, being an
admixture of the two colours. By mounting separate

sources in close proximity to one another and in a re-
peating, linear arrangement, the apparatus in use can
output light of a variety of colours, shades or hues with
substantially uniform output.
[0029] The apparatus preferably comprises at least
red, green and blue light sources and also, optionally,
white light sources. By operation of all or a selection of
these sources in a simple on/off manner, the user has
the choice of seven colours, and including white light fur-
ther increases the light output options for the user. This
is a significant advance over prior art neon tubes in the
range of colours available from a single apparatus. It is
further preferred that individual sources can be modulat-
ed or dimmed so that each can have more than one level
of intensity of output, increasing the range of effects avail-
able and increasing the control over colour so that many
more colours are available to the operator.
[0030] In a preferred embodiment the apparatus in-
cludes means for individually addressing each light
source whereby control of one or more light sources cre-
ates a static or moving coloured lighting effect. The ap-
paratus may further comprise an elongate diffuser along
the length of the apparatus, and a wide range of lighting
effects are thereby obtainable. Different sections of the
apparatus can output different coloured light. The whole
apparatus can output light of one colour and be changed
so the whole apparatus then outputs light of a different
colour. Colours can be flowed along the apparatus and
different colours can be chased along the apparatus. The
light sources of the apparatus further are preferably sub-
stantially surrounded by diffusing or non-translucent ma-
terial, so that substantially no light is output from the ap-
paratus other than via the diffuser. This arrangement pre-
vents the lighting effect being spoiled by non-diffused
light contaminating the output of the apparatus.
[0031] A second specific aspect provides apparatus
for providing a lighting effect, comprising a plurality of
light sources all of the same colour and located in close
proximity to each other, and a diffuser for diffusing the
light from two or more of said light sources so that the
diffused light is perceived to emanate from a substantially
continuous light source and not from individual light
sources.
[0032] This aspect thus provides a single colour appa-
ratus, which single colour is suitably selected from any
colour and can also be white.
[0033] Control of each light source independently is
conveniently achieved using a processor. The apparatus
may include means for connection to circuitry for control
of illumination of the light sources, such as an RS232
computer interface. The apparatus may itself include a
processor which is programmed to control each light
source independently, integral with the apparatus. A
number of preprogrammed routines are conveniently in-
cluded in the processor.
[0034] The apparatus of a specific embodiment de-
scribed in further detail below comprises a repeating lin-
ear array of differently coloured light sources, wherein
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the sources are mounted on a circuit board in close prox-
imity to each other and light output from the sources pass-
es through a translucent diffuser running substantially
the length of the apparatus.
[0035] The light sources are arranged so that at a dis-
tance from the diffuser the viewer perceives output from
the diffuser to be substantially even as if the light is not
emanating from point sources but from an elongate con-
tinuous or near-continuous light source. When sources
of different colours are operating, the viewer perceives
diffused light of a single colour shade or hue, rather than
finite individual light sources of different colours in close
proximity. The light sources are suitably selected from
LED, incandescent, discharge, electro-luminescent, xe-
non-type flash or any other convenient light source emit-
ting radiation.
[0036] The diffuser may be made of translucent, dif-
fusing material so mounted that light output from the ap-
paratus passes through the diffuser before being per-
ceived by an observer. The diffuser may thus substan-
tially surround the light sources and be tube-like. Poly-
mers such as PTFE and polyethylene are suitable. The
diffuser may alternatively be or comprise a reflector
mounted below the light sources. Light output is reflected
and diffused by the reflector. Some light may be output
directly without being diffused but the overall effect is to
provide light output perceived as substantially continu-
ous and/or an admixture of different colours. Alternative-
ly, an opaque member prevents output of light other than
via reflection and diffusion by the reflector.
[0037] In a specific embodiment described below in
further detail, the light sources are light emitting diodes
(LEDs). An advantage of this embodiment incorporating
LEDs is that these typically require a low operating volt-
age, thereby avoiding the health and safety considera-
tions associated with operation of high voltage equip-
ment. This significantly increases the flexibility and ease
of installation and use of the apparatus. The light output
of high intensity LEDs is bright, and LEDs have a long
life, thus the apparatus is for use in a wide range of lighting
effects, and is suitable for use in display, architectural
and entertainment lighting. The light output can be com-
parable to that of neon and fluorescent tubes, and thus
apparatus is suitable for all applications where neon and
fluorescent lights have hitherto been of choice. Further,
the output is substantially uniform along the length of the
apparatus. The LEDs may further be mounted at varying
angles between fully upright and 90° to the vertical, typ-
ically at from 15° to 60° to the vertical, to maximise the
light output. Likewise spacing of LEDs can vary. The nor-
mal viewing angle of LEDs is quite narrow, being around
60°. Mounting the LEDs at an angle increases the overlap
between output of adjacent LEDs and thus with angled
LEDs the evenness of output is improved and/or spacing
between LEDs can be increased.
[0038] It is a further option for components of the ap-
paratus, such as comprising light sources and diffuser,
to be deformably mounted together so that they can be

configured into a required display shape, such as by
mounting them on deformable support structure. One
particular embodiment of the apparatus has a deformable
tubular diffuser partially or wholly surrounding a row of
LEDs, which can the be deformed into a desired shape,
for example into wording for a sign, into a lighting effect
around a doorway, or to run in a long line around the
outline of a window or building. This offers an improve-
ment over prior devices as the apparatus can be de-
formed into different shapes and configurations, whilst
having the colour mix, change, flow and chase options
already discussed.
[0039] It is also optional for the apparatus to be con-
figured so that lengths can be chained together to form
longer apparatus. The distal and proximal ends of the
apparatus may comprise electrical connections, so that
a plurality of apparatus can be connected together. Pref-
erably, the apparatus includes electrical connections for
connection of the apparatus to a power supply, whereby
in a chain of a plurality of apparatus, each or a number
of the apparatus can be separately connected to a power
supply or power supplies. The control signals may be
similarly connected. Each individual length of apparatus
may comprise at least 20 or more preferably at least 50
transmitters. Chaining lengths together can provide
many hundreds of transmitters in a linear array.
[0040] In an example, apparatus comprising a plurality
of light sources is used to indicate an emergency exit
route. Changes of colour can indicate the level of emer-
gency according to the severity, such as amber for me-
dium and red for full emergency evacuation procedures.
Flow of output from light sources along the apparatus is
preferably used to indicate the direction of the exit and
variation in colour is conveniently used to indicate dis-
tance from the exit, the colour changing as the exit is
approached.
[0041] It is particularly preferred that the transmitters
in apparatus comprise both light sources and transducers
that output sound. Apparatus may thus provide both
sound and light output with all of the flow, chase and
frequency variation effects discussed.
[0042] In another example in use, and apparatus com-
prising a plurality of light sources is laid on or along side
or incorporated into a road surface. Flow of output from
light sources is controlled so as to assist control of speed
of the traffic. Thus, flow of light along the apparatus at,
say, 50mph (approximately 80kph) assists in restricting
the speed of cars and other vehicles. Controlled de-
crease in the speed of flow of light output along the ap-
paratus can assist in obtaining a controlled deceleration
of traffic, avoiding accidents due to compression of
waves of traffic and sudden changes of speed. An alter-
native use is for apparatus outputting light to be used to
define lane boundaries, for example in separating lanes
in a motorway or a swimming pool. In the latter case,
speed of flow of output can provide guided speed for
swimmers following a particular training regime. A further
example in use is for apparatus outputting light to be used
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around the periphery of a roundabout to indicate correct
direction of traffic flow.
[0043] The invention also provides a method of provid-
ing a linear output of electromagnetic waves, compris-
ing:-

mounting a plurality of transmitters in a linear array;
and
controlling the output of each transmitter individually.

[0044] Independent control of each transmitter ena-
bles a wide range and variety of effects to be obtained.
The nature of the transmitters and control thereof is as
described elsewhere herein. For example, the method
may comprise flowing or chasing the output of the trans-
mitters, and may comprise varying the frequency or in-
tensity of output.
[0045] The invention provides, in a particular embodi-
ment, a method of providing a lighting effect, comprising:-

mounting on one side of a diffuser, a linear array of
light sources of the same colour;
outputting light from a plurality of said sources simul-
taneously and via the diffuser;

wherein the light sources and diffuser are so arranged
that light from the sources is diffused by the diffuser and
perceived by a viewer as emanating from a substantially
continuous light source rather than from a plurality of in-
dividual light sources.
[0046] In another embodiment, a method of providing
a coloured lighting effect may comprise:

mounting on one side of a diffuser, a linear array
comprising first sources of light of a first colour, and
sources of light of a second colour which is different
from the first;

outputting light from light sources of first and second
colours simultaneously and via the diffuser;

wherein the light sources and diffuser are arranged so
that light from the sources is diffused by the diffuser and
perceived by a human eye as a substantially continuous
light source containing or consisting of light of a different
colour, shade or hue.
[0047] The array may further comprises sources of
light of a third colour different from the first and second
colours, wherein the light sources are arranged so that
when any two or more of the light sources are operating,
light from the sources is diffused by the diffuser and per-
ceived by a human eye as containing or consisting of
light of a different colour, shade or hue.
[0048] Another method of making a lighting display
may comprise mounting, on deformable support materi-
al, a diffuser and a plurality of differently coloured light
sources, wherein light from the sources is diffused by the
diffuser and perceived as a different colour, shade or hue.

[0049] It is an advantage that by combining different
colours of light sources, the range of colours that can be
output is not limited to the individual colours of the light
sources but also includes combinations of different col-
ours. Thus, using red, green and blue light sources, a
choice of seven colours may be obtained.
[0050] Control of output of the individual transmitters
enables a wide range of effects to be achieved as has
already been described above. Control of the individual
transmitters is conveniently achieved using computer
software with an RS232 or other suitable interface with
the apparatus. It is optional to provide in the computer
software a number of pre-programmed display effects,
such as scrolling through the different outputs, such as
colours, available, chasing the output of transmitters
along the length of the apparatus and outputting different
frequencies from different sections of the apparatus. The
method may also comprise storing one or more preset
patterns of operation in a memory and reading that mem-
ory to output the desired pattern.
[0051] The material of the diffuser, and the material of
the flexible support material where this is separate from
the diffuser, is suitably of waterproof plastic material, thus
providing a low voltage, waterproof apparatus particular-
ly suited to outdoor use.
[0052] Other optional arrangements and configura-
tions are also suitable for the method. The transmitters
may be arranged in parallel or staggered lines. The trans-
mitters may be mounted on or connected to a printed
circuit board which optionally is deformable or folded
along its length in order to reduce the overall depth of
the apparatus. The transmitters may be mounted sub-
stantially in the same plane as the printed circuit board
or in a plane perpendicular to that of the printed circuit
board.
[0053] A further option is for the transmitters, printed
circuit board and diffuser to be deformably mounted to-
gether and enclosed within a plastic extrusion. In a further
embodiment, it is an option for the second, separate dif-
fuser to be attached to the apparatus. An alternative is
for the transmitters, PCB and diffuser to be deformably
mounted together and co-extruded in a diffusing material.
[0054] In an example of the apparatus in use, the ap-
paratus may advantageously be adapted for attachment
to temporary structures such as barriers, including road
barriers, or traffic cones.
[0055] Individual lengths of apparatus may be connect-
ed together, suitably via electrical connections for power
and/or control signals at their respective proximal and
distal ends. The power and/or signal conductors may be
arranged so as to be available for insulation displacement
connection. The conductors may be arranged so as to
be available for connection to local input from sensor
devices, such as thermometers, anometers, smoke or
gas detectors, strain gages or similar such devices. The
conductors may be arranged for connection to local input
from emergency services equipment, suitably for use in
traffic or crowd control. The device may further comprise
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circuitry to receive and decode telemetric signals.
[0056] The apparatus may further comprise one or
more solar cells and may further comprise one or more
electrical storage devices, such as rechargeable batter-
ies, integrated into and between the individual transmit-
ters. These are of particular advantage in long term out-
door use such as in traffic and architectural uses of the
apparatus.
[0057] In a specific embodiment, the apparatus is in
the form of a flexible tube approximately 25mm-100mm
(1-4 inches) in diameter and is available in lengths which
can be chained together to provide a total length of up
to 100 meters. Power supplies can be placed periodically
along the length of such a chain, and the chain is flexible
enough to bend through a radius of 150mm (6 inches)
without failure of operation. Red, green and blue LEDs
are provided, and operation of these is via a simple con-
trol panel with options to set the colour, flow speed, di-
rection and pattern of illumination of the LEDs. A number
of pre-programmed patterns and chases may be selected
by the user, and the control panel includes the option for
new patterns to be programmed in via a PC interface.
The control panel operates at 100-240 volts dc, 50/60
Hz, whilst the apparatus itself runs at no greater than 30
volts dc.
[0058] Apparatus and methods are thus suitable for
providing directional and/or active, moving output, for in-
dication of direction and/or speed and for control of di-
rection and/or speed. The appearance can be given of a
light source that is moving. Flexible support structure en-
ables a linear device to be conformed to any desired
shape, e.g. to follow any given line or profile.
[0059] Transmitters are preferably arranged in an elon-
gate, linear array having transmitters arranged in a line
one or two transmitters wide and many transmitters long,
preferably one transmitter wide.
[0060] A further option is to attach, permanently or re-
movably, one or more overlays to the apparatus, e.g.
onto the diffuser. These can be text or graphics and be
made of opaque, transparent or translucent material.
This option adds further to the applications and effects
possible.
[0061] A still further option lies in a method of control
of transmitters in apparatus, comprising:-

providing a linear array of the transmitters in a pre-
determined conformation;
creating a pixelated image comprising the linear ar-
ray;
mapping a pixel in the image to a transmitter in the
linear array;
directing operation of the transmitter by selection of
the pixel corresponding thereto.

[0062] An example of such a control system is used
for controlling a linear string of LED illuminants. The LEDs
are placed in a linear string in groups of threes one red,
green and blue in each group, with individual control of

the brightness of the lamps so that any resultant colour
can be generated at any point along the length of the
string. The method for control is based on the principle
of scanning a static image. Any source image can be
used and is prepared in a binary format, with the number
of vertical pixels matching the number of groups of three
LED’s, and the colour depth matching the capability of
the control system to define light intensity. Individual ver-
tical lines of pixels are extracted from the binary image
file and mapped onto the LED string. This process is car-
ried out sequentially moving backwards and forwards
across the image so that each pixel column is mapped
in turn onto the LED string. By suitable choice of original
image and by adjusting the rate that the image is
scanned, a great variety of aesthetically interesting ef-
fects are generated along the LEDs. For example an orig-
inal image consisting of multicoloured zig zag lines will
be converted into a wave like motion of groups adjacent
to LEDs being illuminated. Alternatively, if a photograph
of an easily recognised subject is chosen, the scanning
process will hide the subject matter but retain the colours.
[0063] The invention is described in specific embodi-
ments with reference to the accompanying drawings in
which:-

Fig. 1 shows a schematic isometric view of appa-
ratus;

Fig. 2 shows a schematic cross section along AA
of fig. 1;

Fig. 3 shows a schematic cut away view of a por-
tion of the apparatus of fig. 1;

Fig.s 4 - 8 show schematic diagrams of the apparatus
and its controlling electronics and power
supplies; and

Fig. 9 shows schematic end-on and partial cross-
section views of further apparatus.

[0064] Referring to Figures 1, 2 and 3, apparatus is
shown generally as 1 (and referred to also as "flow light")
and comprises an elongate diffuser 2 made of rigid, trans-
lucent diffusing plastics material. The diffuser is mounted
on base 3 which supports also a printed circuit board 4.
The printed circuit board is connected to controlling elec-
tronics and power supplies, not illustrated in Figures 1-3.
[0065] A linear array of LEDs 5 is mounted on and elec-
trically connected to the printed circuit board. The LEDs
are in close proximity to one another and are in a repeat
pattern of red, green, blue, red, green, blue etc along the
length of the flow light. Each LED is individually controlled
so that each can be turned on or off at will and each can
have its brightness varied independently of all the other
LEDs. The diffuser in combination with the base com-
pletely surround the LEDs and consequently light can
only be output from the apparatus via the diffuser. In op-
eration, when a plurality of the LEDs are illuminated, light
from these is diffused and perceived by a distant viewer
as emanating from a continuous linear light source rather
from individual point light sources.
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[0066] The apparatus is hence an optical effect system
consisting of an array of multiple optical emitters (light
sources) on a regular pitch with control electronics indi-
vidually to control each source. The source of illumination
at each emitting site is incandescent light emitting diode,
which can be gas discharge or fluorescent, and in the
rest of the text these emitters will be referred to as LEDs.
[0067] A length of floline, along with its power supplies,
a controller and its power supply are schematically illus-
trated in fig 4.
[0068] By controlling the information sent by the con-
troller to the LEDs drive electronics it is possible to control
individually the illumination of each source. Varying the
timing of illuminating adjacent sources gives the effect
of apparent motion to the output of the apparatus. The
array of LEDs are multiple colours, in a repeating red,
blue, green sequence along the length of the apparatus
and enclosed within the diffuser, though it is also an op-
tion for the multiple colours to be arranged in groups. The
LEDs are tightly located one next to another so that when
two or more are illuminated in close proximity the per-
ception of the viewer is that the light output from the dif-
fuser is continuous - i.e. a colour that is an admixture of
the individual LEDs or in the case that all LEDs illuminat-
ed are the same colour, a continuous coloured output.
[0069] The electronics are controlled to light the LEDs
in a programmed manner, and patterns available include
the source for the control information being a regular on
off sequence or complete states can be output at a con-
trolled rate.
[0070] If LEDs states are output with small changes
between them it is possible to give the eye the impression
of movement. If the group of 4 states is repeated:-

then a display of three off one on will ripple along the
apparatus. To further enhance the display, the intensity
for each emitter is varied.
[0071] The controlling electronics of the apparatus
consists of the controller, its power supply and the as-
sembly of LEDs and one or more power supplies for the
LEDs. Because the power consumption of the LEDs is
high it is currently necessary to feed power into the linear
array of light sources at regular points. The distance be-
tween these points is determined by the size of the power
conductors, the current consumption and the degree to
which the voltage drop affects the light emitted.
[0072] The controller is responsible for outputting data
sequentially to the LEDs. This data stream is placed in
a temporary store attached to each LED allowing time
for all the control information to be scanned out. A single
control signal can then transfer the data to a second store
that is used to drive the LED. This arrangement can be

on off off off
off on off off
off off on off
off off off on

implemented in several ways. The first is to have a shift
register into which the data can be clocked, with the out-
puts of each stage being connected to a storage latch
with a load input as in fig 5.
[0073] The same result is achieved by having the elec-
tronics receive the data for a set number of LEDs and
then store this information until a load command is re-
ceived. At this point the new information is output to the
emitters arranged in a matrix and scanned sequentially
by the electronics, as in fig 6.
[0074] The controller itself is a microprocessor control-
led unit with a CPU, RAM and EPROM or Flash EPROM
to store both the program and data images. Also attached
to the CPU are a serial interface to connect to external
programming equipment and the interface to the appa-
ratus itself.
[0075] Fig 7 shows a controller in block format. The
interface to the floline was configured to drive the shift
register system.
[0076] For this there is a data output line along with a
clock line. When the data on the data out line is stable
the state of the clock line is changed to shift the data into
the shift register. All existing data is then moved along
to the next register. When the shift register is loaded with
the desired bit image a load control line is activated to
transfer the data from the shift register temporary store
to the output store. At this point the new data will control
the LEDs. Finally there is an enable line to turn off all the
output drivers so the display can be extinguished. This
can be used for controlled starting when power is applied
to prevent odd data being visible, to flash the display on
and off and finally connect to a system monitoring device
so it can turn off the display if the controller has a failure.
[0077] The clock and load control lines connect to all
the LED emitting sites hence they have a large load on
a long system and must be buffered at regular intervals.
This is conveniently done at the points at which power is
supplied to each section. For EMC compliance the edges
of these signal are controlled to limit the amount of RFI
energy emitted.
[0078] In an alternative drive method, the controller has
a second serial port and the data for each section is output
on this. Means for each section to identify which data it
is to use is also added.
[0079] An external interface serial port is another op-
tion, and allows reprogramming of the Flash EPROM with
new image data. This could be downloaded from a per-
sonal computer for example.
[0080] Colour is handled in several ways. One way is
for each emitting site to have a number of individual col-
oured sources each with its own drive electronics. Each
colour has its own shift register and holding latch and the
number of data outputs on the controller would increase.
The clock and load lines are common to all shift registers.
[0081] The other possibility is to have either section of
the apparatus in different colours or to have the LEDs in
sequential colour order - for example red, green, red,
green, red and so on. This makes the spacing between
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each similar colour increase. The programming would
then take care of which colour to use. An advantage of
this approach is to keep the electronics to a single shift
register.
[0082] The brightness of each LED can also be con-
trolled. In the same way as in the control of colour, mul-
tiple shift registers can be used with each giving a pro-
portion of the drive, ie 2 shift registers would give 3 bright-
ness levels plus off, 4 possible states. If one LED is driven
by a number of outputs on one shift register then again
brightness can be controlled.
[0083] Overall brightness can be controlled either by
varying the supply voltage to the displays or by switching
them on/off at high speed so that the ratio of on to off
time (mark to space) determines the brightness. This
needs careful design to limit the EMC problems of switch-
ing high current at high speed.
[0084] A typical set of drive electronics that is pack-
aged with the LEDs is shown in Fig 8.
[0085] While this present example has been described
in relation to an apparatus incorporating light sources,
an alternative embodiment comprises transducers that
output sound and are controllable by similar electronics.
Supplying the positive side of the LEDs shown in fig. 8
with a modulated audio source provides the same effects
in one audio tone as apparatus having LEDs of one col-
our.
[0086] Referring to Fig.9, a further apparatus is shown
generally as 11 and comprises an elongate outer diffuser
12 mounted on base 13. A printed circuit board 14 is also
mounted on the base and connected to controlling elec-
tronics and power supplies, not illustrated in the figure.
[0087] A linear array of LEDs 15 is mounted on and
electrically connected to the printed circuit board. The
drawing is rather schematic, with the spacing of LEDs
being exaggerated for convenience. Operation of and
choice of colour of the LEDs is as previously described.
[0088] The LEDs 15 are mounted so as to be at an
angle of about 45° to the vertical, in the direction of the
longitudinal axis of the apparatus, as shown in particular
by the cross-sectional view on a-a. There is also mounted
on the base a reflector 16. This is located underneath
the LEDs and extends part way up the inside of the tunnel
created by the diffuser. The reflector serves to help max-
imise light output by reducing light loss eg. by absorbance
in the PCB. Angling the LEDs serves to assist in providing
even output from the apparatus.
[0089] Also mounted on the base is inner diffuser 17
having translucent upper portion 18 and lower portion 19
which locates into slot 20 on the base. The inner diffuser
is typically of different material from the outer diffuser and
3M’s Optical Light Film as used in their "Light Pipe" (reg-
istered trade mark) mounted on a substantially transpar-
ent support is particularly suitable. It is optional to exclude
the outer or inner diffuser. Likewise, the reflector is op-
tional and in certain embodiments incorporating the re-
flector neither the inner nor the outer translucent diffuser
is needed.

Claims

1. A method of providing a linear lighting effect in an
elongate apparatus (1, 11), comprising:

mounting on one side of an elongate diffuser (2,
12) arranged along the length of the apparatus
(1, 11) at least ten light sources (5, 15) of the
same color arranged in a first line and in close
proximity;
outputting light from said light sources (5, 15)
simultaneously via the elongate diffuser (2, 12)
such that light from said light sources (5, 15) is
diffused by the elongate diffuser (2, 12) to be
substantially homogeneous and non-pixelated;
and
controlling the light sources (5, 15) to cause the
light output from the elongate diffuser (2, 12) to
be changed in intensity, the light sources (5, 15)
are comprised of high intensity light emitting di-
odes (LEDs).

2. A method according to Claim 1, further comprising
selectively controlling the light sources (5, 15) to
cause the light output from the elongate diffuser (2,
12) to be perceived as a single, substantially uniform
colour.

3. A method according to Claims 1 or 2, wherein the
light sources (5, 15) each comprise a group of light
emitting diodes.

4. Method according to anyone of claims 1 to 3 com-
prising use of red, green and blue light LEDs, and
optionally white light LEDs.

5. A method according to claims 1 to 3 further compris-
ing providing a surface having a combination of two
or more of:

(a) transparent regions
(b) translucent regions
(c) opaque regions

6. A method according to Claim 5, wherein at least one
of said regions are shaped as graphics and/or text.

7. A method according to claims 5 or 6, wherein said
surface is provided on said elongate diffuser (2, 12).

8. A method according to claims 5 or 6, further com-
prising providing an overlay component which pro-
vides said surface.

9. Method according to anyone of claims 1 to 8, further
comprising mounting on said side of said elongate
diffuser (2, 12) a second plurality of light sources (5,
15) arranged in a second line, wherein said second

15 16 



EP 1 391 650 B2

10

5

10

15

20

25

30

35

40

45

50

55

line is parallel to said first line.

10. Method according to anyone of claims 1 to 9, wherein
the distal and proximal ends of the apparatus (1, 11)
comprise electrical connections, so that a plurality
of apparatus (1, 11) can be connected together.

11. Method according to anyone of claims 1 to 10, where-
in the light sources (5, 15) and elongate diffuser (2,
12) are deformably mounted together so that they
can be configured into a desired display shape, and
optionally including a deformable support structure
(3, 13).

12. Method according to anyone of claims 1 to 11, further
comprising providing at least 30 light sources (5, 15)
in a line.

Patentansprüche

1. Verfahren zum Erzeugen eines linearen Beleuch-
tungseffekts in einer länglichen Vorrichtung (1, 11),
das folgende Schritte enthält:

Befestigen von mindestens zehn Lichtquellen
(5, 15) der gleichen Farbe in einer ersten Reihe
dicht nebeneinander auf einer Seite eines läng-
lichen Diffusors (2, 12) entlang der Länge der
Vorrichtung (1, 11);
gleichzeitiges Abstrahlen von Licht aus den
Lichtquellen (5, 15) über den länglichen Diffusor
(2, 12), sodass das Licht von den Lichtquellen
(5, 15) von dem länglichen Diffusor (2, 12) zer-
streut wird, um im Wesentlichen homogen und
nicht pixeliert zu sein; und
Steuern der Lichtquellen (5, 15) so, dass sich
der vom länglichen Diffusor (2, 12) ausgegebe-
ne Lichtstrom in der Intensität verändert, wobei
die Lichtquellen (5, 15) Hochintensitäts-Licht-
emittierende Dioden (LEDs) umfassen.

2. Verfahren nach Anspruch 1, wonach weiterhin die
Lichtquellen (5, 15) selektiv gesteuert werden, um
zu bewirken, dass der Lichtstrom von dem länglichen
Diffusor (2, 12) als eine einzige, im Wesentlichen
einheitliche Farbe wahrgenommen wird.

3. Verfahren nach den Ansprüchen 1 oder 2, wobei die
Lichtquellen (5, 15) jeweils eine Gruppe von Licht-
emittierenden Dioden umfassen.

4. Verfahren nach einem der Ansprüche 1 bis 3, bei
dem rote, grüne und blaue LEDs, und optional weiße
LEDs verwendet werden.

5. Verfahren nach einem der Ansprüchen 1 bis 3, das
weiterhin die Bereitstellung einer Oberfläche enthält,

mit einer Kombination von zwei oder mehr Bereichen
von

(a) transparenten Bereichen
(b) lichtdurchlässigen Bereichen
(c) opaken Bereichen.

6. Verfahren nach Anspruch 5, wobei mindestens einer
der Bereiche als Grafik und/oder Text ausgebildet
ist.

7. Verfahren nach Anspruch 5 oder 6, wobei die Ober-
fläche auf dem länglichen Diffusor (2, 12) vorgese-
hen ist.

8. Verfahren nach Anspruch 5 oder 6, wonach weiter-
hin eine Überlagerungskomponente vorgesehen
wird, welche die Oberfläche vorsieht.

9. Verfahren nach einem der Ansprüche 1 bis 8, wo-
nach weiterhin auf der Seite des länglichen Diffusors
(2, 12) eine in einer zweiten Reihe angeordnete,
zweite Mehrzahl von Lichtquellen (5, 15) angebracht
wird, wobei die zweite Reihe parallel zu der ersten
Reihe verläuft.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei
das distale und das proximale Ende der Vorrichtung
(1, 11) elektrische Anschlüsse umfassen, so dass
mehrere Vorrichtungen (1, 11) miteinander verbun-
den werden können.

11. Vorrichtung nach einem der Ansprüche 1 bis 10, wo-
bei die Lichtquellen (5, 15) und der längliche Diffusor
deformierbar zusammen angebracht sind, so dass
sie in eine gewünschte Anzeigeform gebracht wer-
den können, und optional eine deformierbare Stütz-
struktur (3, 13) aufweisen.

12. Verfahren nach einem der Ansprüche 1 bis 11, wo-
nach weiterhin mindestens 30 Lichtquellen (5, 15) in
einer Reihe vorgesehen werden.

Revendications

1. Procédé permettant d’obtenir un effet d’éclairage li-
néaire dans un appareil allongé (1, 11), comprenant :

le montage sur un côté d’un diffuseur allongé
(2, 12) dispose sur l’appareil allongé (1, 11) d’au
moins dix sources de lumière (5, 15) de même
couleur disposées en première ligne et à proxi-
mité immediate ;
la sortie simultanée d’une lumière (5, 15) à partir
desdites sources de lumière par l’intermédiaire
du diffuseur allongé (2, 12) de façon que la lu-
mière (5, 15) provenant desdites sources soit
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diffusée par le diffuseur allongé (2, 12) pour être
sensiblement homogène et non pixélisée; et
le réglage des sources de lumière (5, 15) pour
que la sortie de lumière provenant du diffuseur
allongé (2, 12) puisse être modifiée en termes
d’intensité, les sources de lumière (5, 15) sont
composées de diodes électroluminescentes
(DEL) à haute intensité.

2. Procédé selon la revendication 1, comprenant en
outre le réglage sélectif des sources de lumière (5,
15) pour que la sortie de lumière provenant du dif-
fuseur allongé (2, 12) soit perçue sous la forme d’une
couleur unique sensiblement uniforme.

3. Procédé selon la revendication 1 ou 2, dans lequel
les sources de lumière (5, 15) comprennent chacune
un groupe de diodes électroluminescentes.

4. Procédé selon la revendication 1 ou 3, comprenant
l’utilisation de DEL rouges, vertes et bleus et éven-
tuellement de DEL blanches.

5. Procédé selon les revendications 1 à 3, comprenant
en outre la fourniture d’une surface présentant une
combinaison de deux ou plus de deux :

(a) régions transparentes
(b) régions translucides
(c) régions opaques.

6. Procédé selon la revendication 5, dans lequel au
moins une desdites régions est sous la forme d’un
graphique et/ou d’un texte.

7. Procédé selon la revendication 5 ou 6, dans lequel
ladite surface est située sur ledit diffuseur allongé
(2, 12).

8. Procédé selon la revendication 5 ou 6, comprenant
en outre la fourniture d’un composant de recouvre-
ment qui fournit ladite surface.

9. Procédé selon l’une quelconque des revendications
1 à 8, comprenant en outre le montage sur ledit côté
dudit diffuseur allongé (2, 12) d’une seconde pluralité
de sources de lumière (5, 15) agencées selon une
seconde ligne, ladite seconde ligne étant parallèle à
ladite première ligne.

10. Procédé selon l’une quelconque des revendications
1 à 9, dans lequel l’extrémité distale et l’extrémité
proximale de l’appareil (1, 11) comprennent des con-
nexions électriques, de façon que plusieurs appa-
reils (1, 11) puissent être connectés ensemble.

11. Procédé selon l’une quelconque des revendications
1 à 10, dans lequel les sources de lumière (5, 15) et

le diffuseur allongé (2, 12) sont montés ensemble
de manière deformable de façon à ce qu’ils puissent
être configures selon une forme d’affichage souhai-
té, et comprenant éventuellement une structure de
support deformable (3, 13).

12. Procédé selon l’une quelconque des revendications
1 à 11, comprenant en outre la fourniture d’au moins
30 sources de lumière (5, 15) dans une ligne.
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