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(54) Projector particularly for porjecting images in variable dimensions and in infinite colors

(57) A projector particularly for projecting images in
variable dimensions and infinite colors, comprising, on
a light beam emitted by a light source (2), a color chang-

er (4) which comprises, for each complementary color,
two sectors which have portions which are colored in a
complementary color and can be inserted, through mo-
tor means, in the light beam.
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Description

[0001] The present invention relates to a projector
particularly for projecting images in variable dimensions
and in infinite colors.

[0002] Conventional projectors used for example in
the field of show business generally comprise a light
source on the light beam whereof a filtering element is
interposed in order to provide the intended coloring.
[0003] The solutions currently used require to arrange
the color changer after the focusing unit, with consider-
able bulk in construction and with great difficulties in pro-
viding the intended color ranges. Moreover, in the solu-
tions of the prior art it is not possible to easily adjust the
spread of the resulting light beam, thus having projec-
tors which are very bulky and difficult to handle.

[0004] The aim of the presentinvention is to eliminate
the above-described drawbacks, by providing a projec-
tor particularly for projecting images in variable dimen-
sions and in infinite colors which allows to obtain, with
structurally simple means, an infinite range of colors, al-
lowing to combine in the various shades the three com-
plementary colors, i.e., cyan, magenta and yellow.
[0005] Within the scope of this aim, an object of the
present invention is to provide a projector which allows
to vary at will the dimensions of the resulting image and
to provide said variation continuously and simply.
[0006] Another object of the present invention is to
provide a projector which is particularly versatile and ca-
pable of combining the possibility of obtaining an infinite
color range and of modifying the dimensions of the im-
age and of combining their shape at will.

[0007] Another object of the present invention is to
provide a projector, particularly for projecting images in
variable dimensions and infinite colors, which thanks to
its particular constructive characteristics is capable of
giving the greatest assurances of reliability and safety
in use.

[0008] These and other objects which will become
better apparent hereinafter are achieved by a projector
particularly for projecting images in variable dimensions
and infinite colors, according to the present invention,
which comprises, on a light beam emitted by a light
source, a color changer, characterized in that said color
changer is interposed between said light source and an
image focusing unit.

[0009] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of a preferred but not ex-
clusive embodiment of a projector particularly for pro-
jectingimages in variable dimensions and infinite colors,
illustrated only by way of non-limitative example in the
accompanying drawings, wherein:

Figure 1 is a schematic perspective view of the pro-
jector according to the present invention;

Figure 2 is an optical diagram of the projector with
focusing of the focal plane of an iris diaphragm;
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Figure 3 is an optical diagram with focusing of the
focal plane of masks or gobos;

Figure 4 is a perspective view of the shape of one
of the sectors in a complementary color;

Figures 5, 6 and 7 are successive views of the two
opposite sectors in a complementary color in differ-
ent mutual positions in order to vary the coloring of
the light beam;

Figure 8 is a schematic perspective view of the color
changer;

Figure 9 is a view of the focusing lens assembly;
Figure 10 is a schematic view of the gobos or
masks;

Figure 11 is a perspective view of the unit for the
continuous variation of the focal length of the pro-
jector or zoom.

[0010] With reference to the above figures, the pro-
jector particularly for projecting images in variable di-
mensions and infinite colors, generally designated by
the reference numeral 1, comprises a light source 2,
constituted by a high-power discharge lamp which emits
an unfocused light beam 3.

[0011] Downstream of the source 2 there is provided
a color changer, generally designated by the reference
numeral 4, which is constituted by a mechanical system
with six motors, two for each complementary color (cy-
an, magenta and yellow), and there is also provided a
dimmer designated by the reference numeral 5; with this
arrangement, an unfocused beam of light is projected
onto the color changer.

[0012] The color changer 4 has, for each complemen-
tary color, two sectors 10 which are arranged symmet-
rically with respect to each other and are provided with
a central body 11 which can engage a rotation pivot 12.
[0013] A toothed sector 13 is connected to the central
body 11 and meshes with the gear 14 of a corresponding
actuation motor.

[0014] On the opposite side of the toothed sector 13
with respect to the pivot 12 there is provided a glass
plate 15 of the type capable of withstanding high tem-
peratures and on which a portion is provided which is
colored in a complementary color and in practice forms
a dichroic film which is laser-etched so as to have a con-
tour having a particular pattern.

[0015] In greater detail, the colored portions 16 have
a continuous covering layer 16a which has, on its edge
directed toward the other sector, comb-shaped protru-
sions 16b.

[0016] The sectors 10 can be interposed along the
light beam 3 so as to produce a coloring which depends
on the arrangement of the sector in the light beam.
[0017] The comb-shaped protrusions of the two sec-
tors are shaped complementarily, so that when the two
sectors are completely mutually superimposed the light
beam is completely colored, while the gradual spacing
of the sectors causes the light beam, which is unfo-
cused, to produce a coloring whose intensity decreases
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gradually as the sectors move apart, until they are mu-
tually separated and therefore not interposed on the
light beam.

[0018] Itis evident that the proportional parallel inser-
tion of the dichroic filters of two sectors in the same color
changes the color of the beam of light from white to sat-
urated in the three different color components.

[0019] The overlap of the various sectors related to
the different color components in practice allows to ob-
tain infinite colors.

[0020] Moreover, the presence of the dimmer allows
to adjust the luminous output at will.

[0021] The dimmer is provided by means of sectors
which are shaped exactly like the above described sec-
tors regarding the color changer, the only difference be-
ing that the two complementary sectors are constituted
by sheet-like elements made of metal plate or the like
which are optically black, so that it is possible to achieve
a continuous variation in light intensity.

[0022] The color changer is interposed between the
light source and a focusing unit, generally designated
by the reference numeral 21.

[0023] An iris diaphragm and a rotating unit are ar-
ranged between the color changer and the focusing unit;
the rotating unit is provided with a first gobo 23 and a
second gobo 24, one for fixed images and one for rotat-
ing images, which can be selectively interposed on the
light beam; correspondingly, the focusing unit 21 has a
first doublet 22 which arranges itself so as to correspond
with the iris diaphragm 20, and a second achromatic
doublet 25 for focusing the gobos or masks 23 and 24.
[0024] The iris diaphragm is motorized, and its inter-
nal laminas assume different diameters; when one of
the contours (gobos) fitted on the wheels 23 and 24 is
inserted on the optical plane, the iris diaphragm opens
and the projected images is the projection of the contour
of the gobo inserted in the light beam with the wheels
23 or 24.

[0025] The lenses 22 and 25 are supported by a ro-
tating disk 26 which can be actuated automatically in
combination with the movement of the rotating assem-
bly; moreover, the disk 26 can have a lens-free passage
to obtain maximum luminous output, achieving particu-
lar effects.

[0026] The rotating disk 26 can be actuated manually
in order to obtain any combination of effects.

[0027] Downstream of the image focusing unit it is
possible to provide a prism wheel 28 which can support
rotating and fixed prisms and is also provided with a
through opening in order to provide its functional discon-
nection.

[0028] Downstream of the optional rotating prism
wheel there is provided a focal length variation unit, gen-
erally designated by the reference numeral 30, into
which the images focused by the unit 21 are input. The
zoom 30 comprises a firstlens set 31 and a second lens
set 32 in which the first set 31 has two double-convex
lenses and the second unit has a double-concave lens.
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[0029] The sets 31 and 32 are slidingly mounted on a
guide which is designated by the reference numeral 40.
[0030] Thefirstsetis connected to afirstbelt41 which
is actuated by a first variation motor 42 of the step type,
while the second set 31 is connected to a second belt
43 which is connected to a second variation motor 44 of
the step type.

[0031] The mutually independent actuation of the mo-
tors 42 and 44 causes, by means of the translatory mo-
tion of the corresponding belts 41 and 43, the sliding of
the units 31 and 32 on the guiding bar 40, thus allowing
to provide a zoom with a projection angle between 7 and
69 degrees.

[0032] The simultaneous use of the color changer and
of the focusing unit interposed between the color chang-
er and the focal length variation device allows to obtain
a particular luminous effect which combines the contin-
uous variation of an infinite range of colors with the pos-
sibility to continuously vary the dimensions of the imag-
es and their focusing.

[0033] Anotherimportant aspect of the present inven-
tion is constituted by the fact that the projector has very
small dimensions, thanks to the particularly sophisticat-
ed embodiment of the assembly.

[0034] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the inventive concept.

[0035] Allthe details may further be replaced with oth-
er technically equivalent elements.

[0036] In practice, the materials employed, as well as
the contingent shapes and dimensions, may be any ac-
cording to requirements.

[0037] The disclosures in Italian Patent Application
No. MI2000A001132 from which this application claims
priority are incorporated herein by reference.

[0038] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. A projector particularly for projecting images in var-
iable dimensions and infinite colors, comprising, on
a light beam emitted by a light source, a color
changer, characterized in that said color changer
is interposed between said light source and an im-
age focusing unit.

2. The projector according to claim 1, characterized
in that said color changer, for each complementary
color, comprises two sectors which have portions
colored in a complementary color which can be in-
serted, through motor means, in said light beam,
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said colored portions of said two sectors being
shaped complementarily in order to color the light
beam according to the mutual position of said sec-
tors.

The projector according to claim 1, characterized
in that said color changer comprises a mechanical
system with six motors, two for each complementa-
ry color.

The projector according to claim 2, characterized
in that it comprises a dimmer arranged so as to cor-
respond to said color changer.

The projector according to claim 2, characterized
in that each one of said sectors has a central body
which can engage a rotation pivot, a toothed sector
being connected to said central body and meshing
with a gear actuated by the corresponding motor, a
glass plate which is resistant to high temperatures
being provided on the opposite side of said toothed
sector relative to said pivot, said glass plate bearing
said colored portions.

The projector according to claim 2, characterized
in that said colored portions are constituted by a
dichroic film which is laser-etched so as to have a
preset contour.

The projector according to claim 2, characterized
in that said colored portions have a continuous cov-
ering layer which has, on the edge directed toward
the other sector, comb-like protrusions which are
mutually complementarily shaped.

The projector according to claim 4, characterized
in that said dimmer is substantially equal in shape
to the sectors used for each complementary color,
the sectors of said dimmer being obtained by
means of optically black sheet-like elements.

A projector, comprising a light beam emitted by a
light source, characterized in that it comprises,
downstream of a focusing unit, a unit for varying the
focal length of said projector.

The projector according to claim 9, comprising, on
the light beam emitted by said light source, a color
changer, characterized in that said color changer
comprises, for each complementary color, two sec-
tors which have portions which are colored in a
complementary color and can be inserted, through
motor means, in a light beam, said colored portions
of said two sectors being shaped complementarily
in order to color the light beam according to the mu-
tual position of said sectors, a focal length variation
unit being provided downstream of said color
changer.
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1.

12.

13.

14.

15.

16.

17.

18.

The projector according to claim 10, characterized
in that it comprises, between said color changer
and the focusing unit, an iris diaphragm and a ro-
tating assembly which bears a first gobo and a sec-
ond gobo which can be selectively interposed on
the light beam generated by said light source.

The projector according to claim 11, characterized
in that said focusing unit comprises a first doublet
for focusing said iris diaphragm and a second ach-
romatic doublet for focusing said first and second
gobos.

The projector according to claim 9, characterized
in that the focusing unit has a lens-free passage in
order to provide maximum luminous intensity.

The projector according to claim 9, characterized
in that it comprises, between said focusing unit and
said unit for varying the focal length, a wheel with
rotating prisms.

The projector according to claim 11, characterized
in that it comprises automatic means for actuating
said focusing unit according to the position of said
rotating assembly.

The projector according to claim 9, characterized
in that said focusing unit is actuated manually.

The projector according to claim 9, characterized
in that said unit for varying the focal length variation
device comprises a first lens set and a second lens
set, said first set having two double-convex lenses
and said second set having a double-concave lens,
said first and second sets being able to slide with
respect to each other.

The projector according to claim 17, characterized
in that it comprises a sliding guide which supports
said first and second sets, said first set being con-
nected to a first belt which is actuated by a first var-
iation motor of the step type, said second set being
connected to a second belt which is connected to a
second variation motor of the step type, said varia-
tion motors being actuatable independently.
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