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PROCESS POR THE PRODUCTI ON OF REFLECTI VE ELEMENTS OF A LI _
OBTAI NED ACCORDI NG ﬂgﬁgkﬁ;&slﬁmﬁ&e&he present invention r
process for the produ 1 rofile of reflective elements of a |ight
adapted to illum nat e‘“lm%i\ggﬁ\m;ﬂce wi th substantially any desired
illumnation profile. I'nvention relates also to reflectors
produced according to such a process. There are known different types of
reflectors for lights whose profiles are such as to permt obtaining, on a
target surface, fromcylindrical |ight sources or concentrated ﬁbﬁLUELPEE-

sources, an illumnation profile, or illum nation curve, which one wou
wi sh to be constant owerall but which

PROCESS FOR THE PRODUCTION OF REFLECTIVE ELEMENTS OF A LIGHT
AND LIGHTS OBTAINED ACCORDING TO THIS PROCESS

The present invention relates to a process for.the
production of the préfile of reflective elements of a light
adapted to illuminate a target surface with substantially any
desired illumination profile.. The present invention relates

5 also to reflectors prodﬁced according to such a process.

There are known different types of reflectors for
lights whose profiles are such as to permit obtaining, on a
target surface, from cylindrical light sources or concentrated
flat light sources, an illumination profile, or illumination

10 curve, which one would wish to be constant oﬁerall but which,
for various reasoné~only very rarely échieves én illumination
uniformity of about 80%. |

These lights have substantial dra&backs, On the one
hand, they are not able to illuminate a target surface with

15 any desired lighting profile, and on the other hand, the
hardly uniform lighting which they supply is obtained only
over a relapively reduced surface.

The present invention has for its object to provide
‘means permitting producing a light which,.from an extended

20 light source, supplies over a spaced target Surfadé a'lighting

curve of practically any profile and particularly a constant
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are not able to illu surface with any desi
profile, and on the glﬂﬂﬂﬂmﬁﬂﬂ Eﬁ hardly uniformlighting which they
supply is obtained on tively reduced surface. The present
I nvention has for its object to provide neans permtting producing a |ight
whi ch, from an extended |ight source, supplies over a spaced target surface
a lighting curve of practically any profile and particularly a constant
illumination, and this without increasing substantially the
size.
The present invention thus has for its object a
process for the production of the profile of reflective
5 elements of a 1light constituted by a flat 1light source
symmetrical relative to a plane, of at least two cylindrical
reflective elements, each point of the profile being defined
by the length (r) of the segment representing the distance of
the end of the cross section of said light source, loéated

10 beside said reflective element, to said point, and by the
angle (¢) formed by the vertical with said segment, the light
beams from the light source forming, at the output of the
light, respective angles (8) with said plane, characterized in
that it comprises the steps consisting:

15 - in defining the position of one end of the profile
of each reflective element, from on the one hand a desired
distance (r,) separating said end from the end of the cross
section of said light source situated on the side of said
reflective element and, on the other hand, from an angle over

20 which one desires to see the width (s) of said light source
from the end of said profile,

- in defining an illumination function E(8) corre-
sponding to a desired lighting profile, associated with a

luminance L(6) by the formula:

25 . E(0)=L(6) .cos® f=k[(s.cos O+pr.sin(¢-8)-pr,.sin(¢,-0)]cos?8
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if said end of the profile of the reflective element
is the downstream end of the latter, and an illumination
function:

E(6)=L(0) .cos? f=k[(s.cos 6-pr.sin(¢-6)+pr,.sin(¢,-8)]cos?8
if said end is the upstream end of said profile, in
which k = L,(0) /s

- in determining, from said end, the coordinates of
each of the points of said profile o6f each reflective element
satisfying the differential equation:

da/df = sin o.cos o [d log p(6)/d6)-sin’a, in which
the function p(0) is equal to pr.sin(¢-6) and the value of the
angle o is equal to (¢-0)/r.

In one embodiment of practicing the invention, said
flat light source is constituted by a virtual image obtained
froﬁ a cylindrical light source of circular cross section and
from a primary reflector having the developed shape of a
circle.

The present invention also has for its object a

light constituted by a flat light source, symmetrical relative

‘to a plane, and by at least two cylindrical reflective

elements, each point of the profile of a reflective element
being defined by the'length (r) of the segment representing
the distance from the extremity of the cross section of said
light source, located.beside said reflective element, to said
point, and by the angle (¢) formed by the vertical with said
segment, in which the light beams from the flat light source

form, at the output of the light, respective angles (6) with



segnent representing the distance fromthe end of the crogls Tg&sH hS BEFY

| ight source, |located beside said reflective element, to gaid pBERFACERY by

the angle ([err] )rhkSheths ByenRBFac¥Er tical with said segnent, the Tight beans

fromthe light so [l [IBkt t he output of the light, respective
angles ([err]) wt :]H!JHII HLITChar acterized in that it conprises the
steps consisting: - the position of one end of the profile of
each reflective elenent, fromon the one hand a desired distance ([err])
separating said end fromthe end of the cross section of said |ight source

situated beside said reflectjive el engnt _and, on the other hand,. froman
angl e over whi §aifgolane, charactegféed in that an end of séid pré?fﬁe of

said reflective element is positioned at a desired distance
(r,) from said end (0) of the cross section of said light
source, such that, from this end, the width (s) of said light

5 source will be seen under a desired angle, the coordinates of
each of the points'of the profile of each of the reflective
elements ére defined from a-given illumination function E(§)
determined by a desired lighting curve, connected to a
luminance function L(6) by the relationship:

10 E(8)=L(8) .cos?*8=k[(s.cos 6+pr .sin(¢-8)-pr,.sin(¢,-0)]cos?8

if said end of the profile of the reflective element
is the downstream end of this latter, and an illumination
function: |
E(6)=L(8) .cos?® 8=k[(s.cos 6-pr.sin(¢-0)+px,.8in(¢,-0)]cos?6

15 if said end is the upstream end of said profile,

wherein k = L(0)/s and satisfying the differential equation:

do/dé = sin a.cos a [d log p(6)/d68]-sin*a, in which
the function p(f#) is equal to pr.sin(¢-6) and the value of the
angle a is egual to (¢-6)/r.

20 The present invention thus permits controlling the
illumination supplied to a target surface. Such illumination
could be symmetrical.or not relative to the plane of symmetry
of the light source, the profiles of the reflective elements
of a same 1light being adapted for this purpose to have

25 different shapes. -

The present invention is particularly interesting in

the case in which the target surface must be illuminated in a
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profile, - in def 2Been Repihcedl Nation  function ([erréQpLACED
corresponding to a d profile, associated w : paRee
L([err]) by the forwlhim [err]) .[err] 3if said end of the
profile of the reflect t he domnstrean1end of the latter, and

an illum nation

uniform fashion by several adjacent lights whose end illumina-

tions must overlap with a good tolerance permitting easy
positioning of the lights.

The present invention uses flat light sources.

5 However, in practice, there are mostly available light sources

having the shape of éylinders of revolution such as, for

example, those constituted by fluorescent tubes. The present

invention permits using such sources with the light according

to the invention because it is known that any convex source

10 can be replaced, as to optics, by an equivalent flat source if
it is coupled with a specular reflector in the developed shape
of a circle.

In such an embodiment of practice, the present
invention permits distancing the cylindrical light source ffom

15 the internal surface of the specular reflector, while‘preserv-
ing the desired illumination profile, by introducing into the
illumination function E(8) an illumination correction function
Fc(8). One can thus protect the reflector from heat given off
by the light source.

20 There will be described hereafter, by way of non-
limiting example, an embodiment of the present invention,
referring to the accompanying drawing, in which:

Figure 1 is a schematic view showing a light of the
type of that of the iﬁvention, illuminating a target surface.

25 Figure 2 is a graph representing the 1lighting
profile, or illumination curve, taken in cross section on a

light according to the invention.
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Figure 3 is a cross-sectional view, on a larger
scale, of a light according to the invention.

Figure 4 is a view in cross section, on a larger
scale, of an embodiment of practicing the invention.

Figure 5a is a cross-sectional view, on an enlarged
scale, of a modification of the mode of practicing the
invention shown in Figure 4.

Figure 5b is a graph representing the illumination
curve delivered by a cross section of a light according to the
invention.

Figure 6 is a cross-sectional view on a larger scale
showing a modified embodiment of the device according to the
invention.

Figure 7 is a schematic view showing the illumina-
tion curve producéd by a light according to the invention.

Figure 8 is a view on a larger scale of a cross
section of a light according to the invention adapted to
reproduce the illumination curve shown in Figure 7.

Figure 9 is a cross-sectional view, on a larger
scale, of an embodiment of the invention.

There is shown in Figures 1 to 3 a light 1 consti-
tuted by a flat light source 3 and two cylindrical reflective
elements 5 and 5’ whose cross sections, or profiles, are
symmetrical relative.to the plane of symmetry (P) of the
source 3. This light 1 is adapted to illuminate a target
surface 7, disposed at a distance h from the light source 3,

this distance being considered as increased relative to the
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order of at least ten times that latter.

The light 1 is adapted to illuminate the target
surface 7 with an illumination curve shown in Figure 2. This
illumination curve, which represents the value of illuminétion
delivered to the target surface 7 across its transverse
dimensioﬁ, is constituted by a central.plateau 9 between two

lateral downwardly outwardly inclined legs 11g and 11d. This

.illumination curve shows that the target surface 7 will be

illuminated in a uniform manner between the points C’ and C
and that on opposite sides of the latter the illumination
diminishes progressively to become zero at end points M’ and
M. Although there is shown in the diagram of Figure 2 only a
single cross section of the light 1 and of the target surface
7, these latter will be identical in any other cross section.

As shown in Figure 2, the legs 11g and 114 permit
easily associating two adjacent lights, so as to produce an
overall illumination equal to the sum of the illumination
supplied by each of the iights, which is constant over the
target surface 7.

Of course the reflective elements according to the
process and device of the invention permit producing a light
adapted to reproduce, between the points C and C’, any other
illumination curve. |

A first step of the process according to the
invention consists in determining the coordinates of an end

edge Ro of each of the reflective elements S and 5’ and in the
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present case there will be chosen the downstream edge. In
practice, the position of this latter will depend essentially
on two parameters, namely the angle y under which, from the
point Ro, it is desired to see the width g of the light source
3, and the distance ro separating the point Ro from the end O
of the light source 3 nearest the reflective element in
question. Preferably, the angle y will be greater than the
angles 0, and fc’ under which will be seen, from the center of
the light 1, the end points C and C’ of the target surface 7
between which it is desired to control the light curve.

The applicant has established that the angle ¢o
formed by the vertical with the straight line Jjoining the

point O to the point Ro was defined by the formula:
¢o = 180°-Arc sin (cos le- [r° sin y/s]Z) - (r,/s) sin®y

According to the invention, once the downstream end
Ro of the profile of the cross section of the reflective
element 5 is determined, the construction can be énsured point
by point by passing toward the upstream end of said profile
namely by following the curve Roz.

This construction is produced by introducing, for
each point R, the characteristic of the desired illumination
curve, according to an equation defined hereinafter.

In the particular case of the example selected for
Figures 1 to 3, the illumination received by the target
surface 7 is constént for each of its points comprised between

C and C’. Each of these points can be defined by the beams
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- L(O/s and satisfying the differenti al
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—

" forming with the vertical an angle 4.
The illumination curve of the target surface 7 is
thus defined between the end angles fc’ and fc corresponding
5 _ to the end points C’ and C of the target surface 7. The
luminance L(f) supplied to a point on the target surface 7
corresponding to a given angle 8§ is equal to the incident
luminance L(#); from the beams emitted directly from the light
source 3 without being subjected to reflection on the reflec-

10 tive element 5, added to the reflected luminance L(8), from

the beams transmitted after reflection (L(8)=L(8), + L(8),) .

In Figure 3, this luminance L(8) is proportional to
the sum of the distance e=DE=s.cosf and of the distance
e'=FG=r.sin(¢-8) -r,.sin(¢,~8), so that the luminance at a given

15 point on the target surface of angle 6 is:

L(6)=k(e+e')=]<[s cos 6 + p.r sin (¢-0) -pr, .sin(¢o—8)]

in which p is a constant characteristic of the
coefficient of reflectivity of the surface of the 1light,
related to the nature of this latter and its surface condi-
20 tion. |
The constant k can be expressed as being equal to
the luminance L(f#) supplied by beams parallel to the plane of
symmetry P of the 1ight 1 in which 6=0. Thereafter:
.k = L(0)/s
25 As to the illumination E(6) received at a point on

the target comprised between the end points C and C’ and
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forming an angle 4 with the plane of symmetry P of the light,
this is equal to:
E(6) = L(8) .cos?*@

In the case of a uniform illumination profile and
for a spaced source, as mentioned previously, the illumination
E(f) becomes: E(G)=L(B).cosze= cste
namely
L(6)=cste/cos® 6=L(0)/s.(s cos 6+ pr.sin(¢-0)-pr,(sin ¢,-6)

Given that p(f)=pr.sin(¢-0) and ¢ = 2a + 8

one derives the following differential equation:

do/d6 = sin o . cos a [d log p(d)/d6] -sin? «

Such a first order differential equation can be
solved by giving a limit condition according to which a beam
from the end O of the light source 3 nearest the reflective
element 5, is reflegted at Ro along a vertical, so that at
this point 6 = 0.

Suitable computation means thus permit computing
each of the successive points of the reflective element 5 and
hence tracing, preferably by automated means, the profile Roz
of this latter. Obviously, the reflective element 5’ will be
constructed symmetrically.

As mentioned above, the present invention permits
obtaining illumination curves of substantially any appearance.

There can for example thus be designed a light whose
profile of the réflective elements will be such'that the

illumination falling on the target surface will be at each

10
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this point with the center of the light.

In such an arrangement, the illumination curve is
defined by the equation: E(8)= E(0).(1 + tg 8) which is valid
between two end points C and C’.

There is respectively shown in Figures 7 and 8 such
an illumination curve and the cross section of each of the
reflective elements 5 and 5’.

In most of the possible uses of the invention, the
light sources will not be flat sources but sources in the form
of a cylinder of revolution, such as fluorescent tubes and the
like. It is known optically that an equivalent of a flat
source can be a_cylindrical light source by providing the
latter with a cylindrical reflector whqse developed profile is
a circle.

There is thus shown in Figure 4 the cross section of
a light, used according to the invention, and which is consti-
tuted by cylindrical elements. This light is comprised of a
light source constituted by a cylindrical luminescent tube 4,
a reflector 17 called a primary reflector, whose cross section
is in the form of a developed circle, and two reflective
elements 5, 5’ which are symmetrical relative to the plane of
symmetry P of the light source 4. The primary reflector 17
gives from the cylind?ical light source 4 a rectangular image
of width 00’, which plays the role of a virtual light source

relative to the reflective elements 5, 5’. Thereaftexr the

11
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the cylindricat-light—sourcefromthe internal surface of th speRERUACED
reflector, while preserv- ing the desired illumnation profife by
|ntrodUC|ng |ntfh agedn functi on E([err]) an illum nation
correction funct ii ﬂ‘ One can thus protect the reflector from
heat given off b urce. There will be described hereafter, by
way of non- limting exanple, an enbodi nent of the present invention,
referring to the acconpanying drawing, in which: Figure 1 is a schenatic
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target surface€
described above.

A drawback of this type of light is that the primary
reflector 17, haﬁing the developed shape of a circle, increas-
5 es substantially the height of the light. Means permitting
reducing this size consists in truncating the base of the
primaxry reflector 17, as shown in Figure 5a, which permits
displacing in an upstream direction (that is toward the top in
the drawing) the downstream ends Ro of the reflective elements
10 5, 57, | -
Tests carried out by the applicant have established
that the best results are obtained when there is effected a
truncation of each of the elements of circular development
with a straight line forming, with the perpendicular xx’ to
15 the plane of symmetry P of the light,lén angle B8 of about 20°.
The point of intersection of this straight line with the
profile of circular development of the primary reflector 17
gives an end O to the virtual light source. From this point
O one thus proceeds as previously indicated to determine the
20 downstream end Ro of the.profile of the reflective element 5.
It is moreover known that even if the fluorescent
tubes do not ordinarily produce large quantities of heat, it
is however sometimes necessary to space them from the reflec-
.tors, so as to avoid-their deterioration under the effect of

25 heat. When such a displacement is effected, the image 3’ of

the light source 4, playing the role of a virtual light source _

relative to the reflective elements 5, 5’, is in that case not

12
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on. Figure 4 is a viewin cross section, on

of practicing the invention. Figure Sa is

strictly isotropic, so that the resulting illumination curve
distributed over the target surface 7 will be accordingly
modified.

There is thus shown in Figure 6 such a modification
of the practice of the invention in which the external surface
of a fluorescent tube 4 is spaced by a distance d from the
bottom of the primary reflector 17. There is shown in dotted
line on Figure 5b the illumination curve supplied by such a
light over the spaced target surface 7. It will be seen that
in lieu of obtaining the desired profile, which is to say an
illumination profile comprising a central plateau constituted
by a straight line CC’, there is obtained a curve CDC’ whose
concavity is directed upwardly.

The present invention permits acting on the shape of
the reflective elements 5 and 5’ to give them a correction
returning the illumination curve to the desired straight line.
To do this, there is introduced a new function, a so-called
correction function Fc(8), representing for each of the angles
¢ a correction factor to be given to the illumination function
L{(f8). At each of the points the correction factor Fc(f) is
equal to the ratio of the luminance which it is desired to
obtain, to the obtained luminance (which it is desired to
correct) Fc(f#)=HK/IK. There is thus obtained a new function
L’ (6) from which theré is established as before a differential
equation of the type of the preceding equation which defines

the profile of each of the reflective elements 5, 5’.

13
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6 is a cross-sectional vi MHB‘NH“EI‘ “scale showing a nodified enbodi ment
n. Figure 7 is a schematic view

of the device according t
showi ng the illumna- tion curve produced'by a light according to the
invention. Figure 8 is a viewon a |larger scale of a cross section of a
i ght according to the invention adapted to

Such a modification of the invention could of course
be practiced with illumination curves other than linear.
One could also combine two different modes of
embodiment of the invention, so as to provide particularly a
5 light adapted, from a cylindrical or non-cylindrical light
source in contact with the primary truncated reflector, on a
target surface spaced from said source, an illumination curve
of substantially any éhape.
Although in the preceding examples the profile of
10 the cross section of a reflective element has feen formed
beginning by determining its downstream end Ro, one could also
of course proceed in the reverse fashion.
There is thus shown in Figure 9 a light constituted
by a light source 3’ and two reflective elements 5 and 5’
15 whose upstream ends Ro of the profiles are determined as
before by the values r, of the distance of Ro to the end 0 of
the cross section of the light source 3’, and by the angle ¥
from which will be seen, from the end Ro, the cross section s
of the light source 3.
20 : In this embodiment the illumination of the target

surface is thus:

"E(6)=L(6) .cos?® f=k[s.cos 0-pr.sin (¢-0) +pr,.sin (¢,-0)]

14



reproduce the illumnati'on curve shownin Figure 7. Figure 9 TBISSSHEET HAS BEEN
t he REPLACEBN.

source 3 and two cylindri el ements 5 and 5° whose cross
sections, or profiles, ar relative to the plane of symetry
(P) of the source 3. This light 1 is adapted to illumnate a target
surface 7, disposed at a distance h fromthe |light source 3, this distance
bei ng considered as increased relative to the

cross-sectional view, o a ﬂa{ eﬁ scal e, of an enbodi ment of
There is shown in Fi guresljmmlﬁ‘ ] d1 consti- tuted by a—fTtat—Trght
|

CLAIMS

1. - Process for the production of the profile of
reflective elements of a light constituted by a flat light
source (3, 3’) symmetrical relative to a plane (P), of at
least two cylindrical reflective elements (5, 5’) each point

5 (R) of said profile being defined by the length (r) of the
segment (RO) representing the distance from the end (0) of the
cross section of said light source (3, 3’), located on the
side of said reflective element (5, 5’), to said point (R),
and by the angle (¢) formed by the vertical with said segment

10 (RO), the light beams from the light source (3, 3’) forming,
at the output of the light, respective angles (6) with said
plane (P), characterized in that it comprises the steps
consisting of:

-~ defining the position of one end (R,) of the

15 profile of each reflective element (5, 5’), from on the one
hand a desired distance (r,) separating said end (R,) of the
end (0) of the cross section of said light source (3, 3’)
located on the side of said reflective element (5, 5’) and, on
the other hand, an angle (y) over which it is desired to see
20 the width (s) of said light source (3, 3’) from the end (R,)

of said profile,

B R R
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central plateau 9 between two | ateral downwardly outwardly inclined |egs

11g and 11d. This illum nation curve shows that the target surface 7 wll
be illum nated in a uniform manner between the points C and C

25

30

35

- defining an illumination function E(#) correspond-
ing to a desired illumination curve, connected to a luminance
function L(6) by the formula:

E(6)=L(8) .cos?® f=k[(s.cos 8+pr.sin(¢-8)-pr, sin(¢,-0)]cos?s
if said end (Ro) of the profile of the reflective
element (5, 5’) is the downstream end of the latter, and an
illumination function:
E(8)=L(8) .cos?® 6=k[(s.cos 8-pr.sin(¢-0)+pxr,.sin(¢p,-6)]cos?8
if said end (Ro) is the upstream end of said
profile, in which k = L(0)/s

- determining, from said end (Ro), the coordinates
of each of the points (R) of said profile of each reflective
element (5, 5’) satisfying the differential equation:

da/df = sin a.cos o [d log p(f)/df]-sin?e, in which
the function p(f#) is equal to pr.sin(¢-6) and the value of the

angle o is equal to (¢—6)/r.

2. Process according to claim 1 characterized in
that said f£lat 1light source (3, 3’) is constituted of a
virtual image obtained from a cylindrical light source (4) of
circular section and from a primary reflector (17) whose shape

is a circular development.

3. Process according to claim 2 characterized in
that the external surface of said cylindrical light source (4)
is spaced from the internal surface of the primary reflector
(17) and, after having determined the illumination function

(E(6)) supplied by the 1light, an illumination correction

* R O R D
* [ L ] S *




and that on opposite sides of the latter the illum nation dini&é@ﬂ@ HEET HAS BEEN

progreSS|ver to becone zer e d ﬂLfﬁ herr] and M Althou t hREr HACED
ﬁmjum I gle cross section of the light 1

shown in the diagramof Fig
and of the target surface 7, be identical in any other
cross section. As shown in Fi gs 11g and 11d permt easily
associ ating two adj acent Ilghts so as to produce an- overall illum nation
equal to the sumof the illum nation supplied by each of the lights, which
i s constant over the target surface 7. O course the reflective elenents

?CCﬁ{d' Ng 1O tPgnPEPSASS(FOfheViiee QbriR8al WEMK | QhiR8l MthePr PUVGhIHaion
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function (E(8)) is modified.

4. Process according to claim 2 characterized in
that there is effected a truncation of the primary reflector

(17) by an angle (B) whose value is about 30°.

5. Process according to one of the preceding claims

.characterized in that there is given to the angle (y) across

which it is desired to see the width (s) of the light source

(3, 3') from the end (Ro) of the profile of a reflective

5 element (5, 5’), a wvalue greater.than that of the angle
(6., 6c’) over which one sees, from the center of the light,

each of the end points (C, C’) of the target surface (7).

6.- Light constituted by a flat 1light source (3,

3'), symmetrical relative to a plane (P), and by at least two
cylindrical reflective elements (5, 5'), each.point (R) on the

profile of a reflective element (5, 5’) being defined by the

5 length (r) of the segment (RO) representing the distance from
the end (0) of the cross section of said light source (3, 3’},

situated beside said reflective element (5, 5’), to said point

(R}, and by the angle (¢) formed by the vertical with said

segment (RO), in which the light beams from the flat light

10 source (3, 3’) form, .at the output of the light, respective
angles (8) with said plane (P), characterized in that one end

(Ro) of said profile of said reflective element (5, 5') is
positioned at a desired distance (r,) from said end (0) of the

cross section of said light source (3, 3’) such that, from

ST
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adapted to reproduce, between the points Cand C, any otheriﬁﬂ%ﬁﬁﬁﬁfHGﬁBEaﬁ
curve. A first step of the L QgEs ccording to the inventilpn coffR EPh__I_

determ ning the coordi nates 0 ¢ la of each of the Teflective
I ﬂﬂ ﬂ He there will be chosen the
of this latter will depend

elements 5 and 5 and in the
downstream edge. In practicej

essentially on two paraneters, nanely the angle [err] under which, fromthe
point Ro, it is desired to see the wwdth s of the |ight source

15 this end (Ro), the width (s) of.said_light source (5, 5’) is
seen across a desired angle (vy), the coordinates of each of
the points (R) of the profile of each of the reflective
elements (5, 5’) are defined from a given illumination
function E(8), determined by a desired illumination curve,

20 connected to a luminance function L(6) by the relationship:

E(8)=L(0) .cos? 8=k[(s.cos 68+pr.sin(¢-6)-pxr, sin(¢,-0)]1cos?é
if said end of the profile of the reflective element
is the downstream end of this latter, and an illumination
function: -
25 E(0)=L(0).cos? 6=k[(s.cos 6-pr.sin(¢-8)+pr,.sin(¢,-8)1cos?d
if said end is the upstream end of said profile, in
which k = L(0O)/s
and satisfying the differential equation:
da/dd = sin a.cos o [d log p(8)/d6]-sin’a, in which
30 the function p(8) is equal to pr.sin(¢-0) and the value of the

angle o is equal to (¢-0)/r.

7. Light according to claim 6 characterized in that
it comprises a primary reflector (17), in the developed shape
of a circle, giving, from a cylindrical light “source (4) of
circular cross section, a virtual plane image (3’) serving as

5 a flat light source for the light.

8. Light adcording to claim 7 characterized in that
the external surface of the cylindrical light source (4) is
spaced from the internal surface of the primary reflector (17)

by a given distance (d), and the illumination function E(6)

" A
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3, and the distance ro separating_the point Ro fromthe end .
source 3 nearest the reflective elenent in question. Prefer

I-%@tBEEN |
[err] will be greater thanTﬁihﬂ:eamﬁ&E&nkﬁaEJd and [err]c' undelt=whi L

seen, fromthe center of th end points C and C of the térget'
surface 7 between which it i

ontrol the light curve. The
appl i cant has established t err] fornmed by the vertical with
the straight line joining the point Oto the point Ro was defined by the
formula: [err] = 180[err]-Arc sin (cos [err] 1- [[err] sin [err]/s][err]

- (1 e%r] /s) sl ”[Séfl?]{:gﬁoﬁﬂér@n&ﬂni%ﬂ V%ﬁ%%”gfoﬂﬁé 1 {i6h € M SR F T 8yRn

of the profile o cross section of the reflective
illumination correction function Fc(#8).

9. Light according to claim 7 characterized in that
the pfimary reflector (17) is truncated on an angle (8) of

about 30°.

10. Light according to one of claims 6 to 9
characterized in that the angle (y) across which it is desired
to see the width (s) of the light source (3, 3’) from the end
(Ro) of the profile of a reflective element (S5, 5’) has a

5 value greater than that of the angle (8., 6c’) over which one
sees, from the center of the light, each of the end points (C,

C’) of the target surface (7).

11. Light according to any one of claims 6 to 10
characterized in that the reflective elements (5, 5’) are

symmetrical relative to said plane (P).

s A, 0 A
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element 5 is determ ned,_the construction can be ensured poi
passi ng toward the upstream end of said profile nanmely by f
curve Roz. This constructhgqmﬁgH y i ntroducing, fo
t he characteristic of the

equation defined herelnaft
Figures 1 to , ation received by the target.

sel ected for

T

Il ow mgPLACGED

ffati on curve, according to an
ticular case of the exanple

surface 7 is constant for each of |ts poi nts conprised between C and C
Each of these points can be defined by the beans

10

15

20

DESCRIPTIVE ABSTRACT

The present invention relates to a process for the
production of the profile of reflective elements of a light as.
well as the lights obtained by this process, the 1light
comprising at least two cylindrical reflective elements (5,
57).

This process is characterized in that it comprises
the steps consisting of:

- defining the position of one end (R,) of the
profile of each reflective element (5, 5°)

- defining an illumination function E(8) correépond-
ing to a desired illumination curve, connected to a luminance
function L(8) by the formula:

E(6)=L(8) .cos?0=k([(s.cos 8+p r.sin(¢-8)-p r, sin(¢,-8)]cos?8
if said end (Ro) of the profile of the reflective

element (5, 5’) is the downstream_end of this latter, and an

illumination function:

E(6)=L(6) .cos® §=k[(s.cos f6-pr.sin(¢-0)+pxr,.sin(¢,-0)]cos?d
if said end (Ro) is the upstream end of said profile
- determining, from said end (Ro), the coordinates
of each of the points. (R) of said profile of each reflective
element (5, 5') satisfying the differential equation:
da/dé = sin a.cos o [d log p(6)/dé#]-sina, in which
the function p(6#) is equal to pr.sin(¢-8) and the value of the

angle o is equal to (¢-6)/r. (Figure 3)

20
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9.fromthe center of the Iight ahd%bbrderjhg.on this point a

the vertical an anglg.[grr hegild-Um nation curve of the t
i s thus defined bet ¥

the end points C and I

supplied to a point o

ﬁll €s [err]c' and [err]c co

t surface 7. The lum nance L([err])

rface 7 corresponding to a given angle
0O is equal to the incident lum nance L([err]) fromthe beans emtted
directly fromthe Iight source 3 without being subjected to reflection on
the reflec- tive elenment 5, added to the reflected |lum nance L([err])r from
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rTI‘]‘HS-ISi‘L - Ai BEEN

hghe'beahs transmtted after reflectlon (L([err]) =L([err])[
i i i sum BE

pom e g

In Figure 3, this Iun1nan portlonal to th

di stance e=DE=s. cos[err] e e' =FG=r.sin([®err])
-[err].sin([err]), sothat , JE at a given point on the target
surface of angle [err] is: )=k s cos [err] + p.r sin

([err])-p[err] .sin([err])] |n which p is a constant characteristic of the
coefficient of reflectivity of the surface of the light, related to the
nature of this latter and its surface condi- tion. The constant k can be
expressed as being equal to the lum nance L([err]) supplied by beans
parallel to the plane of
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synnEtry4§ of the light Iimwhich lcrr =0— Thereafter: k = LEHE%%@%EAE S BEEN
tthe i1 lum nation E([err]) recelved at a point on the target

bet ween the end points C a wnR Qicddor m ng an angl e [err] with the
pl ane of symetry P of the I" i equal to: E([err]) = L([err])
.cos[err] In the case of a ation profile and
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'f*or -a-spaced -source, as nentioned. preV| ausly, the itl-um na |Qﬂ’ EHT)SHEET

_ becbnes: EC[-err])=L([err]). cos [err]= cste namgly L([err]) %stelgﬁﬂm
-;—L(O)/s (s cos {err]+ pr. sin([err])-p[err](sin [err]) Gwve

Cp(L®€rr])=pr.sin([err]) and [err] = 2[err] + [err] one derives the following
differential equation: d{err]/d[err] = sin [err] : cos [err] [d log
p([err])/d[err]] -sin[err] Such a first ordenﬁdifferentlal equation can be

solved by giving a linit condition according to which a beamfromthe end O
of the light source 3 nearest the reflective element 5, is reflected at Ro
along a vertical, so that at .this point [err] = 0. %

1

PROCESS FOR THE PRODUCTION OF REFLECTIVE ELEMENTS OF A LIGHT
_ AND LIGHTS OBTAINED ACCORDING TO THIS PROCESS

The present invention relates to a process for the
production of the profile of reflective elements of a light
adapted to illuminete a target surface with substantially any
desired illumination profile. The present invention relates
also to reflectors produced according to such a process.

There are known different types of reflectors for
lights whose profiles are such as to permit obtaining, on a
target surface,; from cylindrical light sources or concentrated
flat light sources, an illumination profile, or illumination
curve, which one would wish to be constant overall but -which,
for various reasons only very rarely achieves an 1llumination
uniformity of about 80%. |

These lights have éubstahtial drav;:backs. On the one
hand, they are not able to illuminate a target surface with
any desired lighting profile, and on the other hand, the
-hardly uniform lighting which they supply is obtained only
over a relatively reduced surface. |

The present invention has for its object to provide
means permitting producing a light which,.from an extended
light source, supplies over a spaced terget surface a lighting -

curve of practically any profile and particularly a constant



%SdL@ablé cohput ati on nmeans thus perni

1ts of the reflective elenent 5 andrhgngeediacs BEeN AT
_aut'omat ed neans, fhe profil.e Roz of

» AT T

;nqmeach_a )

falling on the target surface will be—at each
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“elefrent 5' will ‘be constructed syme ed above the .
present invention permts obtaining illumnation curves of substantlally
any appearance. There can for exanple t hus be designed a |ight whose
profile of the reflective elements wijl be such that the illumnation

illumination, and this without increasing substantially the
size. | | ‘

The present invention thus has for.its object a
process for the production. of the profile .df reflective-
elements of a 1light constituted bf_ a flat light source
symmetrical relative to a plane, of at least two cylindrical
reflective glements, each point of the profile being defined
by the length (f) of the segment representing the distance of
the end of the cross section of said light source, located
beside said reflective element, to said point, and by the
angle (¢) formed by the vertical with said segment, the light
beams from the light source forming, at  the output of the
light, respective angles (§) with said plane, characterized in
that it comprises the steps consisting: | _

- in defining the position of one end of the profile
of each reflective element, from on the one hand a dgsirgd
distance (r,) separating said en& ffom the end of the cross
section of said light source sitﬁatéd on the side of said
reflective elément and, on the other hand, from an angle over
which one deszres to see the width (s) of sa1d llght source
from the end of said profile,.

- in definzng an illumination function ‘E(8) coxre-
spondlng to a deszred lighting proflle, associated with a
luminance L(#) by the. formula:

E(8)=L(8) .cos? O-k[(s.éos 8+pr.sin(¢-0) -pr,.sin(¢,-0) ] cos?d

This Sheet Has Been R laced
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%- i “poi'nt proportional ta- the tangent ‘of ‘the angle [err] f
r
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Poi. nt: wth the center of * the light. In such an arrangene_;
4IIun1nat|on curve'is defined. by the" equation:: E([err])

" [err]) whichis valid between two end points C and C . There [

respectively shown in Figures 7 and.8 such an ill-um nation curve. and the
: cross section of each of the reflective elements 5 and 5. In nost of the
~ possible uses of the invention, the light sources will not be flat sources
but sour ces in the form 3 . ' o

if said end.of the proflle of the reflective element
is the downstream end of the latter, and an illumination
function:

E(8)=L(0).cos® 0=k[(s.cos 8-pr.sin(¢-0)+pr,.sin{¢,-0)]1cos?6

if said end is the upstream end of said profile, in
which k = L(0)/s

- in determining; from said end, the coordinates of
each of the points of said profile of each reflective element
satisfying the differential equation:

| da/d8 = sin a.cos o [d log p(8)/d8]-sin®a, in which

the function p(8) is equal to pr.sin(¢-8) and the value of the
angle a is equal to (¢-6)/r. |

In one embodiment of practicing the invention, said
flat light source is constituted by a virtual image obtained
from a cylindrical light source of circular cross section and
from a primary reflector having the developed shape of a
circle. |

The present invention also has for its object a
light constituted by a flat light source, symmetrical relative
‘to a plane, and by at least two cylindrical reflective
elements, each point of the profile of a reflective element
being defined by the length (r) of the segment representing
the distance from the extremity of the cross section of said
light source, located.beside said réflective element, to said
point,_andhby_the angle‘(¢) formed by the ver;icél with said
segmene, in which the light beams from the flat light source

form, at the output of the light, respective angles (4) with



i of a cyl i nder of revol ution, such as. fluorescent.tubes and thEPILAOEMENTSHEET
i i's.known optically that an equival ent of “a flat 'source cafj be aug FEB 19%
FLcyI i ndrical 1ight seurce by providing the latter with a cylli batei.cali. .. ...
« refl ector whose devel oped profile is a circle, There is th —————
. Figure 4 the cross section of a light, used accord| ng-to the |nvent|on and
“which is consti- tuted by-cylindrical elements. This light is conpri sed of .
~a light source constituted by a cyli qdrl cal lFum nescent tube 4, a reflector
17 called a primary refl ector, whose—e+0ss section is in.the formof a

devel oped C1 Tl Ahd Qb elLeGli NG 9eTRILS af: efla BB SN @ SroRTIRLE cal

relative tot
said reflect:.ve_ element is positioned at a desired distance

(xr;) from said end (0) of the cross seétion of said light
source, such that, from this end, the width (s) of said light
source will be seen under a desired angle, the coordinates of -
each of the points of the profile of each of the reflective
elements are defined from a given illumination function E(§)
determined by a desired lighting curve, connected to a
luminance function L(6) by the relationship:
E(8)=L(8) .cos®0=k[(s.cos 8+pr .sin(¢-8)-pr,.sin(¢,-8)]cos?s
if said end of the profile of the reflective element
is the downstream end of this latter, and an illumination ..
function: _
E(0)=L(0) .cos?® 9=k([(s.cos #-pr.sin(¢-8)+pr,.sin(¢,-8)]cos?d
if éaid end is the upstream end of said profile,
wherein k = L(0)/s and satisfying the differential egquation:
da/d0 = sin a.cos o (4 log p(8)/d6]-sin’x, in which
the function p(8) is equal to 'pr.éin(¢-8) and the value of the
angle o is equal to {(¢-0)/r.

The present invention thus permits controlling the
_illumination supplied to a target surface. Such illumination
could be symmetrical or not relative to the plane of symmetry
of the light scurce, the profiles of the reflective elements
of a same 1light 'be::.ng‘ adapted for this purpose -.t:o~ have
different shapes.

The .present invention is particularly interesting in

the case in which the target surface must be illuminated in a



'symfretry P of the | i ght source 4. The prlmary reflector

:
4
=

7ngm%ﬁ'tﬂ§'§aqa‘§‘f
~cyl¥ndrical light source 4 a rectangul ar.image of W dth )

-theirole of a virtual |ight source.relative to the refledtP3%¥ ‘el-emenrg 5"

.. Thereafter the 12 constructi.on of "'the reflective efements 5, 5
takes pl ace as described above. A drawback. of th_| s-type of- |.i ght |s that -
-t he pr| mary reflector 17, having the devel oped shape of a.circle, |ncreas-_

uniform fashion by éeVeral-édjacent lights whose end illumina-
tio.ns.' must 'overiap with a good tolerance permitting easy
positioning of the l:Lghts o |

The present invention uses £lat light sources.
However, in practice, there are mostly available light sources
having the shape of cylinders of revolution such as, for
example, those constituted by fluorescent tubes. The presént
invention permits using such sources with thé.light according

. to the invention because it is known that any convex source
can be replaced, as to optics, by an equivalent flat source if
it is doupled.with a specular reflector in the developed shape
of a circle. .

In such an embodiment of practice, the present
invention permits distancing the cylindrical light source from
the internal surface of the specular reflector, while preserv-
ing the desired illumination profile, by introducing into the
illumination function E(§) an illumination correction function
Fc(8). One can thus protect the reflector from heat given of£
by the light source.

There will be described hereafter, by way of non-
limiting example, an embodiment of the present invention,
referring to the accompanying drawing, in which: |

| Figure 1 is a schematic view showing a light of the
type of that of the i::wention, illunt:i.nating a target surface.

Figure 2 is ‘a graph représenting the 1lighting
pfofile, or illumination curve, taken in cross section on a

light according to the invention.
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“es substantially the height of the: light. Means pernmittin WMG?M&"‘[W?!"&EET
~.$i:ze consists in truncating the base of the primary reflettor 18, 9FEB

*im Figure Sa, whi ch  pernits-displacing in-an upstream dirlp Teon A= L O s
.- teward the top in the draw ng) the downstreamends Ro of The reflective

elements 5, 5. Tests carried out by the- appli cant have est abl i shed t hat
the best results are obtained when there is effected a truncation of each
of the elenents of circular developnent with a straight line formng, wth
the perpendicular xx' to the plane & symmetry P of the light, an angle
Lerr] of ‘about 20. The ol g Nt e et e Yhohlll S vihu® O J i quth the
scale, of a light according to the lnventhn.'
| Figure 4 is a view in cross section, on a larger
scale, of an embodiment of practicing the invention.

Figure Sa is a cross-sectional view, on an enlarged
scale, of a modification of the mode of practicing the
invention showﬁ in Figure 4.

Figure Sb is a graph representing the illumination
curve delivered by a cross section of a light according to the
invention.

Figure 6 is a cross-sectional view on a larger scale
showing a modified embodiment of the device according to the
invention.

Figure 7 is a schematic view showing the illumina-
tion curve produced by a light according to the invention.

Figure 8 is a view on a larger scale of a cross
section of a light according to the invention adapted to
reproduce the illumination curve shown in Figure 7..

Figure 9 is a cross-sectional view, on a larger
scale, of an embodiment of the invention.

There is shown in Figures 1 to 3 a light 1 consti-
tuted by a flat light source 3 and two cylindrical reflective
elements 5 and S’ whose Cross sectzons, or profiles, are
symmetrical relative t:o the plane of symmetry (P) of the
source 3. This light 1 is adapted to illuminate a target

surface 7, disposed at a distance h from the light source 3,

this distance being considered as increased relative to the
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:proflie of C|rcular developnent of t he prlnary reflector ﬁggbmggﬁehTSHGEti,-l°
~t-0.fhe virtual -1ight source. Fromthis point O one thus. rocee?g F é9§§
SofEP

preyi ously indicated to determ ne the downstream-end Ro df phiae.
the'refl-ective element 5. It is noreover known that even ;if+““ U o-e ST

tubes do not ordinarily produce |arge quantities of heat, it is- homever
soneti mes necessary to space themfromthe reflec- tors, so as to -avoid
their deterioration under the effect. of heat. Wen such a di spl acenent is
effected, the image 3' of the light s@urce 4, playing the role of a virtua

li ght source raldghi geofothBesbeit&cs] WhiRllei@teds BaySthatsitnikhat ense not
order.of at least ten times that’léﬁter.

The light 1 is adapted to illuminate'the target
surface 7 with an illumination curve shown in Figure 2. This
illumination curve, which represents the value of illumination
delivered to the _target surface 7 across its transferse
dimension, is constituted by a centrallplateau 9 between two
lateral downwardly outwardly inclined legs 1l1g and 11d. This
illumination curve shows.that the target surface 7 will be
illuminated in a uniform manner between the points C’ and C
and that on opposite:sidés of the latter the illumination
diminisheé progressively to become zero at end points M and
M. Although there is shown in the diagram of Figure 2 only a
single cross section of the light 1 and of the target surface
7, these latter will be identical in any other cross section.

As shown in Figure 2, the legs 11§.and 11d permit
easily associating two adjacent lights, so as to prbduce an -
overall illumination equal to the sum of the illumination
supplied by each of the lights, which is constant over the
target surface 7.

Oof Eourse the reflective elements according to the
process and device of the invention pefmit produéing a light
adapted to reproduce, between the points C and C’, any other

illumination curve.

-

A first step of the process according to the
invention consists in determining the coordinates of an end

edge Ro of each of the reflective elements S5 and 5’ and in the



£-13- strlctly fsotropic, so that t he resultlng i 11 uninati on

g-over-the target surface 7 will be. accordingly nodified. There:-i wn
in-Fi ‘gure-6 such a modi fi cation of the practice of the in @me(ﬁqm&

t he ext ernal

surface of a fluorescent tube 4 i's spaced by
* the bottomof the primary reflector 17. There is shown in dotted line on
Figure 5b the illum nation curve supplled by such a light over the spaced
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target surface 7. It wll be seen tha#8 _

. present case there will be chosen the downstream edge. ' In

practice, the positioh of this latter will depend essentiaily

on two parameters, namely the angle y under which, from the

point Ro, it is desired to see the width g of the light source

3, and the distance ro separating the point Ro from t:he end O
of the light source 3 nearest the reflective element in
question. Preferably, the angle y will be greater than the
angles @. and 6c’ under whlch will be seen, from the center of
the light 1, the end po:.nts C and C’ of the target surface 7
between which it is desired to control the light curve.

The applic'ant' has established that the angle ¢o
formed by the vertical with the straight line joining the

point O to the point Ro was defined by the formula:
¢o = 180°-Arc sin (cos 141"— [r, sin 7/s]z)_ -{r,/s) sin*y
According to the invention, once the downstream end

Ro of the profile of the cross section of the reflective

element S is determined, the construction can be ensured point

~ by point by passing toward the upstream end of said profile

n?mely by following the curve Roz.

This construction is produced by intrecducing, for
each foint R, the characteristic of the desired illuminatiort
curve, according to an equation defined hereinafter.

In the particular case of the example selected for
Figures 1 to 3, the illumination received by the target.
surface 7 is constént. for each of its points comprised between

C and C’. Each of these points can be defined by the beams
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Tn: ileu of obtalnlng the desired. proflle whi ch s to say-
c.oprofile conprising a central pl at.eau; constituted by a ‘strajlght - Iﬂrﬂsf(ﬁgm :
_ther;;e ‘i.'s ‘obtained a curve CDC.:whose concavity is direct ed'@ﬂﬁrdly The---"-----.-.
+ priesent invention pernits acting on the shape of the reflet '
and 5 to give thema correction returni- -ng the illunination curve to the
desired straight line. To do this, there is introduced a new function, a
so-cal l ed correction function: Fc ([erQ] ), representing for each of the

angles [err] a correction factor to be given to the illum nation function L

([err]). At eppdnhd tRnReknbs tRE 1GYhteahHOBotdédidig oh thesrpoints aﬁwal
_to the ratio of the |.unm nance which it is desired to

forming with the vertical an angle #.

i RERUAGEMENT SHEET ||

The illumination curve of the target surface 7 is
thus defined bétween the end anglés _B_c' and f0c corresponding
to the end 'p-oints. C’ and C of the target surface 7. The
luminance L(§) supplied to a point on the target surface 7
corresponding to a given angle § is equal to the incident
luminance L(6§); from the beams emitted directly from the light
source 3 without being subjected to reflection on the reflec-

tive element 5, added to the reflected luminance L(8), from

.the beams transmitted after reflection (L(9)=L,(6); + L(_G)g) .

In Figure 3, this luminance L(6#) is proportional to
the sum of the distance e=DE=s.cosfé and of the distance
e’ =FG=r.sin(¢-40) 4:,.3:‘.11 (¢;,-B) , so that the luminance at a given

point on the target surface of angle § is:
L(8)=k(e+e’)= k[s cos § + p.r sin (¢-8)-pr, .sin(;#c-a)]

in'which p is a consi:ant characteristic of the
coefficient of reflectivity of the surface of the 1light,
related to the nature of this latter and its surface condi-
tion. ' |

The constant k can be expressed as being equal to
the luminance L({8) supplied by beams parallel to the plane of
symmetry P of the light 1 in which 6=0. Thereafter:
| "k = L(0)/s

As to the illumination E(8) received at a point on

the target comprised between the end points C and C’ and
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iob{éfn ta the obtalned Iun1nance (which it is.desired to
E'Fc({err]) =HK/ | X.- There i.s thus -obtainhed a new function L'
%mhlch there is established as before a differential equat

GREPLACEMENT SHEET |
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“the 'precedi hg equatlon which defines the profile of each bBEsthefefleatiyes >
elements 5, 5. 14 Such a nodification of the invention could of course

"be practiced with illunination curves other than linear. One could al'so
conblne t wo dlfferent nodes of 10 S

forming an angle § with the plane Sf_symmetry P of the light,
this is equél to: | o |
| E(8) ='L(6).co$’6
In the case of a uniform illuminationip:ofilé and
for a spaced source, as mentioned.previously; the illumination
E(0) becomes: E(§)=L(8).cos’d= cste
namely : e
L(0)=cste/cos? 8=L(0)/s.(s cos 8+ pr.sin(¢-0)-pr,(sin ¢,-8)
Given that p(0)=pr.sin(¢-é) and ¢ = 2a + 0

one derives the following differential equation:

dao/df = sin o : cos « [d log p(G)/dG] -sin? «

Such a first order differential equation can be
solved by giving a limit condition according to which a beam
from the end O of the light source 3 nearest the reflective
element 5, is reflected at Ro along a vértical, so that at
this point 8 = 0. |

Suitable computation means thus permit computing
each of the successive points of the reflective element 5 and
hence tracing, preferably by automated means, the profile Roz
of this latter. Obviously, the reflective element 5’ will be
consﬁructed symmetricélly.

As mentioned above; the present invention permits
obtaining illumination curves of substantially any appearance.

There can for example thus be designed a-light-whose
profile of the réflective'elements will be such that the

illumination falling on the target surface will be at each’
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;enbodinent'of'the invent?on 'so as to prOV|de partlcu

'H’éPﬁAbESﬁNTme
~-frgm-a cylindrical . non- cyI i ndrical '|ight source i.n dpnt act‘ly ﬁ
L pricmary. truncated . reflector on a flarget surface spaced e ds QQ __________

ani |l um-nation. curve of substantlally any. shape. Al t hough-in—the—precet "-g
exanpl es the profile of the cross section of a reflective elenent has been
- formed begi nni ng by determning its downstream end Ro, -one could al so of
course proceed in the reverse fashlon Thereis thus shown in Figure 9 a-
light constituted by a |ight source 3 and two reflective el enents 5 and 5'

whose upstr earggapds p%peiti&?af”@é LS @Jr?géi"ﬁ:t e aile o formed by
~ this pOLnt with the center of the light. . '

In such an arrangement, the illumination curve is
defined by the equation: E(8)= E(0).(1 + tg 8) which is valld
between two end points C and C’. |

There is respeceively shown. in Figures 7 and 8 such
an illumination curve and the cross section ef each of the
reflecﬁive elements 5 and 5’. |

Ih most of the possible uses of the inyention, the
light sources will not be flat sources but sources in the form
'of a cylinder of revolution, such as fluorescent tubes and the
like. It is known optically that an equivalent of a flat
source can be a cylindrical light source by providing the
latter with a cylindrical reflector whose developed profile is
a circle.

There is thus shown in Figure 4 the cross sectioniof -
a light, used according to the invention, and which is consti-
tuted by cylindrical elements. This light is comprised of a
light source constituted by a cylindrical luminescent tube 4,
a reflector 17 called a primary reflector, whose cross section .
is in the form of a developed circle, and two reflective
elements 5, 5’ which are symmetrical relative to the plane of
symmetry P of the light source 4. The primary reflector 17
gives from the cylindeiqel light source 4 a rectangular image
of width 00’, which plays the role of a virtual light source

relative to the reflective elements S5, S’. Thereafter the



m e T e L8
- bef.ore by the val ues [err]..of the distance of Ro to t he - m§P6A§CN¥%E%SHEE
.- séiction of the-light source 3", .and by the angle [err].

... sékn, from the énd Ro,” the Gross section s of the llght 0101 G S e LRSS
-'eﬁbodlnent the illumination of the target surface i's thust o
E([err]) L([err]) cos " [err]=k[s.cos [err]-pr. sin ([err])+ pferr].sin
([err])] ”15”CLAINB o f - '
| | | 12

construction of the reflective elements 5, 5’ takes plece as
descrxbed above. | | .
A drawback of this type of light is that the primary
reflector 17, having the developed shape of a circle, increas-
es substantially the height of the light. Means permitting
reduc;ng this size consists in truncating the base of the
primary.reflector 17, as shown in Figure Sa, whicﬁ permits
displacing in an upstream direction (that is toward the top in
the drawing) the downstream ends Ro of the reflective elements
5, 5'. -
Tests carried out by the applicant have established
that the best results are obtained when there is effected a
truncation of each of the elements of circular development
with a straight iine forming, with the perpendicular xx’ to
the plane of stmetry'P of the light, "an angle 8 of about 20°.
The point of intersection of ﬁhis straight line wi;h"the
profile of circular development of the primary reflector 17
gives an end O to the virtual light source. From this point
O one thus proceeds as previocusly indicated to determine the
downstream end Ro of the profile of the reflective element 5.
| It is moreover-khown that even if the fluorescent
tubes do not ordinerily produce large quantities of heat, it
is however sometimes necessary to space them from the reflec-:
toxs, so as to avoid.their deterioration under the effect of
heat. When such a displacement is effected, the image 3’ of
the light source 4, playing the role of a virtual light source

relative to the reflective elements S, 5', is in that case not

B O AL
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E 1 Process for t he productlon of. the profile of refl ecti 'mBﬂLﬁmEME:NTcSHEET
{lght constituted by.a flat Light.source (3, 3') symetricll’ fﬂabif tm
E ptane.(P) and by at |east two cylindrical reflective el eme'tl:mte( 5. EB h--

;--point (R) of said profilé of a reflective elenent (5, 5') :
the length (r) ‘of the segnent (RO representing the distance fromthe end-
(.0) of the cross section of said |ight source (3, 3'), located beside said:-
reflective element (5, 5'), to said p@nt (R), and by the angle ([err])
formed by the vertical with said segnent. (RO, the light beans fromthe -

light source (3trB¢fly didbtiopiadl sbecrut Rie ebshieidd &Mm:n&ﬁsaﬁeﬁ'a@r@élg' es
([err]) with said plane (P), characterized in

distributed over the target surface 7 will be accordingly
modified. -

There is thus shown in Figure 6 such a modification .
of the practice of the invention in which the external surface
of a fluorescent tube 4 is spaced by a distance d from the
bottom of the primary reflector 17. There is shown in dotted
line on Figure 5b the illumination curve supplied by such a
.lig'ht over the spaced target surface 7. It will be seen that
in lieu of obtaining the desired profile, which-is to say an
illumination profile comprising a central plateau constituted
lby a straight line CC’, there is obtained a curve CDC’ whose
concavity is directed upwardly.

The present invention permits acting on the shape of
the reflective elements S5 and 5’ to give them a correction
returning the illumination curve to the desired straight line.
To do this, there is introduced a new function, a so-called
correction function Fc(4), representing for each of the angles
0 a correction factor to be given t§ the illumination function
L(8). At each of the points the correction factor Fc(f) is
equal to the ratio of the luminance which it is desired to
obtain, to the obtained luminance (which it is desired to
correct) Fc(6)=HK/IK. There is thus obtained a new function
L’ (8) from which thgré is' established as before a.differential
equation of the type of the preceding equation which defines

the profile of each of the reflective elements 5, 5'.
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hat a1t conprlses t he steps con5|st|ng of - deflnlng t'he
end;([err]) of the profile of each reflective elenent (5,

Yone'hand a desired di stance ([err]) separating sai d end (L
.2(0) of the cross section of said light source (3, '3") loca

of said reflective el ement (5, 5') and, on the other hand,

pagmﬁvew-éﬁsﬂ |

b ). TQGNFER

1986
DNP) “oft-heen™

aorr the si-de
an angle ([err])

over which it is desired to see the MAdth (s) of said Ilght source (3 3")

fromthe end ([err]) of said proflle _14

Such.a'modzfzgation of the invention could of céursé
be p:acticed with illumination curves other than linear.

N One could also. combine two different modes of
embodiment of the invention, so as to provide particularly é
light adapted, from a cylindrical or non-cylindrical light
soufce in contact with the primary truncated reflector, on a
target surface spaced from said source, an illumination curve
of substantially any shape.

Although in the preceding exémples the profile of
the cross section of a.reflective element has been formed
beginning'by:determining its downstream end Ro, one could also
of course proceed in the reverse fashion.

There is thus shown in Figure 9 a light constituted

by a light éource 3’ and two reflective elements 5 and 5’

- whose upstream ends Ro of the profiles are determined as

before by the values r, of the disténce of Ro to the end 0 of
the cross section of the light source 3’, and by the anglé ¥
from which will be seen, from the end Ro, the cross secticn s
of the light source 3.

In this embodiment the illumination of the target
surface is thus:

E(8)=L(0) .cos?® 8=k([s.cos 8-pr.sin (¢-0) +pxr,.sin (¢,-6)1]
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[i.16-+ defining an |Ilun1nat10n function E([errl) correspon-RﬁHMQQquyTSHEET

neltion, 10 1G-FEB 198

t{ the formul a:Thi(g, —L ([err]).cos" [ Ts- ’Tﬂégth. 1 Date ... rixt

Y [err]+pr.sin( lagi n([err] LACED sai dflend(Ro) of The
profile of t Aw | erent (5, 5 ) IS the downstream end of the
latter, and function: E([err]) =L([err]).cos[err] =k[(s. cos.
-ferr]-pr. S|n([err])+p[err S|n([err])]cos[err] if said end (Ro) is .the

upstream end of said proflle in which k = L(C»/s'- determ ning, fromsaid
end (Ro), the coordinates '

CLAIMS

1. -~ Process for the production of the profile of
reflective elements of a light constituted by a flat light
source (3, 3’) symmetrical relative to a plane (P), of at
least two cylindrical reflective elements (S, S’) each point
(R) of said profile being defined by the length (r) of the
segment (RO) representing the distance from the end (0) of the
cross section of said light source (3, 3'), located on the
gide of said reflective element (5, 5’), to said point (R),
and by the angle (¢) formed by the.vertical with said segment
(RO), the light beams from the light source (3, 3‘) forming,
at the output of thenlight; respective angles (65 with said
plane (P), characterized in that it comprises ‘the steps
consisting of: _

- defining the position of one end (R,) of the
profile of each feflective element (S, 5‘), from on the one
hand a desired distance (r,) separating said end (R,) of the
end (0) of the cross section of said light source (3, 3’)
located on the side of said reflective element (5, 5’) and, on
the other hand, an anglé (v) over which it is desired to see
the width (8) of said light source (3, 3’) from the end (R,)

of said profile,

AR



. of ‘gach of the.points (R) of said profile of each reflec TSI
tI'5' yisatisfying the differential equation: dlerr]/d[err] § srn.
ri-[err] [d log p([err])/dlerr]]-sin[err], in which.the f-.u.ri-t-[g Q.
- equal to pr.sin([err]). and the value of the angle ais e :

" 2. Process accordi ng to claim1 characterized in that said flat |ight
.. source (3, 3') is constituted of a virtual inmage obtained froma:
cylindrical light source (4) of circul  section and froma primary .
reflector (17) whose shape is a circullar devel opment. 3. Process according.
~to claim2 charact eri zed- idefiningtare ibkeminat ion fenctian E48) carypeispandcal
i ght source (4) - . . . . _ .
. ' Ing to a desired :.lllum:.natn.on curve, connected to a luminance
function L(6) by the formula: | |
E(8)=L(0) .cos® 8=k[(s.cos B+br'.sin(_¢-0)4pr,, sin(¢,-0) ] cos?8
if said end (Ro). of the profile of the reflective
element (5, S’) is the downstream end of the latter, and an
illumination function:
E(8)=L(0) .cos® 6=k[(s.cos B-pi'.sin_(cp-a)+pr°.sin(¢,-6)]coszo
if said end (Ro) is the upstream end of said
profile, in which k = L(0)/s
- determining, from said end (Ro), the coordinates
of each of the points (R) of said profile of each reflective
element (5, 5’) satisfying the differential equation:
da/d@ = sin a.cos a [d log p(d)/dd) -sin®x, in which
the function p(d) is equal to pr.sin(¢-0) and the value of the

angle o is equal to (¢-9)/r.

. 2. Process according to claim 1 characterized in
that said flat 1light source (3, 3’) is constituted of a
virtual image cbtained from a cylindrical light source (4) of
circular section and from a primary reflector (17) whose shape

is a circular development.

3. Process according to claim 2 characterized in
that the éxternai 'surface'of said cylindrical light source (4)
is spaced from the internal surface of the primary reflector
(17) and, after having determined the illumination function

(E(8)) supplied by the light, an illumination correction

* ¢ L M s %
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'IS spaced frontthe i nternal surface of the prlnary reerc ET
after havi ng determined the illuninatioon function (E([err “F%%
vthe 1i.ght, I

an illunination correction . 17 function (Fc'

"
defined with -which the illunination functlon (E([err])) H ﬁirrﬁﬂ“"W"““ﬁ"
Process according to claim2 characterized in that there s effected a
truncation of the ‘prinmary reflector (17) by an angle ([err]) Wnose vaI ue |s

about 30.

— =

function (Fc(8)) is defined with which the illumination

function (E(8)) is modified.

‘4. Process according to claim 2 characterized _in-
that' there is effected a truncation of the primary reflector

(17) by an angle (8) whose value is about 30°.

S. Process according to one of the preceding claims_
characterized in that 'there is given to the angle (y) across
which it is desired to see the widﬁh (s) of the light source
(3, 3’) from the end (Ro) of the profile of a reflective -

_ element (5, S5’), a v:alue great_er than that of the angle
(8., 6c’) over which one sees, from the center of the ]:igh}:, '

each of the end points (C, C’) of the target surface (7).

6.~ Light const:ituted by a flat light source (3,
3’), symmetrical relative to a plane (P), and by at least two
cylindrical refleetive elements (5; 57), each point --(R? on the
profile of a reflective element (S, 5') being defined by the
length (r) of the segment (RO) representing the distance from
' the end (0) of the cross section of said light source (3, 3'),
situated beside said reflective element (5, 5’), to said point
(R), and by the angle (¢) formed by the vertical with said .
segment (RO), in which the light beams from the flat light
source (3, 3’) form, .at the output of the light, respective
langles (8) with said plane (P), characterized in that one end
(Ro) of said profile of said reflective element (5, 5‘) is
positioned at a desired distance (f,) from said end (0) of the

cross section of said light source (3, 3’) such that, from .

* c L L] H *



5. Precess accord| ng to- one of the. preced| ng cI ai. s chara tﬁg’pm@tMEN'nMET |
‘there is given to the angle ([err]) across which'it is degir.ed.
(RGN

f _wirdth (s) of the light source (3, 3") fromthe end (Ro) of [jd?@
reffective: el enent (5, 5'), a value greater than that of s
'[err]c ) over which one sees, fromthe center of the light, each of the end
points (C, C) of the target surface (1 - 6.- Light constituted by a flat
| i ght source (3 '3'"), synmmetri cal rel“aTTVe to a plane (P), and by at |east

two cylindrical refletl elements (5, :5'), each paint (R on_the’ roflle
of a reflective® e"rﬂéﬁtm("g the. “!)154% (d‘éf Pﬁea 1Y laght seyrre((F. oF' |
segrrent (RO r§2é§5§£§clé£g t%%sqlrg ang e Per)], the coordinates of each of o

the points (R) of the profile of each of the reflective

elements (5, 5’) are defined from a given illumination
function E(4), determined by a desired illumination curve, -
connected to a luminance function L(4) by the relationship:
E(8)=L(6) .cos? 6=k[(s.éo's 6+pr.sin(¢-0) -pr, sin(¢,-60) ] cos?d
if said end of the profile of the reflective element
is the downstream end of this latter, and an illuminatiocn
function:. -
| E(0)=L(8) .cos? 8=k([(s.cos 0-pr.sin(¢-0)+pr,.sin(¢,-0)]cos?d
. if said end is the upstream end of said profile, in
which k = L(0)/s
and satisfying the differential equation: |
da/d8 = sin a.cos a [d log p(6)/d6] -sin’a, in which
the function p(8) is equal to pr.sin(¢-8) and the value of the

angle o is equal to (¢-6)/r.

7. Light according ﬁo claim 6 charactérized' in that
it comprises a primary reflector (17), in the developed shape
of a circle, giving, from a cylindrical light-source (4) of ~
circular cross section, a virtual plane image (3') lserving as

a flat light source for the light.

8. Light aécording to claim 7 characterized in ﬁhat
the external surface of the cylindrical light source (4) is
spaced from the internal surface of the primary reflector (17)_

by a given distance (d) » and the illumination function E(8)

* [+ L M S *



the end (0) of the cross section of said |light source (3' QE

beside said reflective elenent (5, 5'),
([err]) formed by the verti cal

beans fromthe fl at

respective . angles ([err]) with said plane (P),
end (Ro) of said profile of said reflectiv

at a desired distance ([err]) fromsaid éhﬁ
3') such that,

said |ight source (3,

to said point (R},
with said segnment (RO, iff
| ight source (3, 3') form at the ou
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REPLACEMENT SHEET 18 this end (Ro), the width (s) of sai ¢ RERBEACENENTEHEET

5') is seen across a desired angle ([err]), the coordinatles of egqﬂgfﬁ!!he
points (R) of the profile of each of the reflective el effelPdl8 .~ {H;-Hi--- ar-e

defined froma given illumnation function E([err]), deternlnea by a
desired illum nation curve, connected to a |l um nance function L([err]) by
the relationship: E([err])=L([err]).cos [err] =k[ (s.cos
[err]+pr.sin([err])-p[err] sin([err])]cos ] if said end of the profile
of the reflective elenent is the downstr d of this latter, and an

illumnation function:

1
3/
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~
~
()
x
N 13
un

FIG. 4
FIG.6




E([err])=L([err]).cos [err] = K[(s.cos [err]-pr.sin([err]}+REPLACEMENT SHEET
[err].sin([err])]cos [err] if said end is the upstreameng of s g Ewg*f
in which k = L(O/s and satisfying the differential equat dmnedp EE }
= sin [err].cos [err] [d log p([err])/d[err]]-sin[err], i|iRFwFrecrttHe—
function p([err]) is equal to pr.sin([err]) and the value of the angle

[err] is equal to ([err])/r. 7. Light ac §|ng to claim6 characterized in
that it conprises a primary reflector (1 , in the devel oped shape of a

circle, giving, froma cylindrical light-source (4) of circular cross
section, a virtual plane image (3') serving as a flat light source for the
l'ight. ég
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# -8;--unght according to-claim 7 characterl zed in that the hgpmtgﬂgni'mmf _
¢ the. gylindrical.light source (4) is spaced. fromthe inter aI rﬁ Bomhe ..

"prl nary- refl ector (17)- by a gl ven di stance (d); and the if tﬁ% '
functlon E([err]) o -
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DESCRIPTIVE ABSTRACT

The present invention relates to a process for the
production of the pr'ofile' of refléctive élemem:s of a J.ight as
well as the lights obtained .by this process, the light
c_ofnprising at least two cylindrical reflective elements (5,
57). | |

This process is characterized in that it comprises

. the steps consisting of:

- defining the position of one end (R,) ©of the
profile of each reflective element (5, 5’) '

- defining an illumination function E(d) correspond-
ing to a desired illumir;a'tion curve, connected to a luminance
function L(#) by the formula:

E(6)=L(0) .cos?8=k[(s.cos 8+p r.sin{(¢-08)-p r, sin{¢,-0) ] cos?t
if said end (Ro) of ﬁhe profile of the reflective
element (5, 5’) is the downstream end of this latter, ahd an
illumination function: _
E(8)=L(8) .cos? 8=k([(s.cos 8-pr.sin(¢-0)+pr,.sin(¢,-9)]cos?d
if said end (Ro) is the upstream end of said profile

- determining, from said end (Ro)}, thé coordinates
of each of the points. (R) of said profile of each reflective
element (5, S’) satisfying the differential equation:

da/dd = sin a.cos a [d log p(8)/d8) -sin’x, in which
the function p(#) is equal to pr.sin(¢-6) and the value of the
angle o is equal to (¢-8)/r. (Figure 3)
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CLAIMS

1. - Process for the production of the profile of
reflective elements of a light constituted by a flat light
source (3, 3’) symmetrical relative to a plane (P) and by at
least two cylindrical reflective elements (5, 5’), each point
(R) of said profile of a reflective element (5, 5’) being
defined by the length (r) of the segment (RO) representing
the distance from the end (0) of the cross section of said
light source (3, 3’), located beside said reflective element
(5, 5'), to said point (R), and by the angle (¢) formed by
the verticgl with said segment (RO), the light beams from the
light source (3, 3’) forming, at the output of the light,
respective éngles (8) with said plane (P), characterized in
that it comprises the steps consisting of:

- defining the position of one end (R,) of the profile
of each reflective element (5, 5‘), from on the one hand a
desired distance (r,) separating said end (R,) of the end (0)
of the cross .section of said light source (3, 3’) located on
the side of said reflective glement (5, 5') and, on the other
hand, an angle (¥ ) over which it is desired to see the width
(8) of said light source (3, 3’) from the end (R,) of said

profile, -
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illumination, and this without increasing substantially the
size.

The present invention thus has for its object a process
for the production of the profile of reflective elements of
a light constituted by a £flat .1ight source symmetrical
relative to a plane and by at least two cylindrical
reflective elements , each point of the profile of a
reflective element being defined by the length (r) of the
segment representing the distance from the end of the cross
.section of said light source, located beside said reflective
element, to said point, and by the angle (¢) formed by the
vertical with said segment, the light beams from the light
source forming, at the output of the light, respective angles
(6) with said plane, characterized in that it comprises the
steps consisting:

- in defining the position of one end of the profile of
each reflective element, from on the one hand a desired
distance (r,) separating said end from the end of the cross
section of said light source situated beside said reflective
element and, on the other hand, from an angle over which one
desires to see the width (s) of said light source from the
end of said profile,f"“ |

- in defining an illumination function E(9)
corresponding to a desired lighting profile, associated with
a luminance L(®) by the formula:

E(0)=L(0) .cos?6=k [ (s.cosb+pr.sin (¢-8) -pr,.sin (¢,-0) ] cos?d



