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A PROJECTION AND DISPLAY APPARATUS

FIELD OF THE INVENTION
The present invention relates to an image projection and
display device that can be used either as an overhead projector or

as a slide projector.

PRIOR ART ,

In preparing educational papers and the flexibility related to
the presentation of a varietyrof data to research institutes and
educational members, the use oonverhead projectors (OHP) have
steadily grown. However, the picture and figures of an overhead
projector, when projected on a screen, are often distorted.
Moreover, it is difficult to transport and control such overhead
projection sheets. Thus, 35 mm slide film projectors are gtiLL made
available in many symposiums and assemblies. A large number of
scholars, scientists, and professors desire to gain access to
materials prepared by both of these formats so that they can use
both materials at the same time. However, simultaneous application
of both the overhead projector and 35 mm slide projector involves
difficulties.

In addition, since the optical path overlaps between the OHP
projector and the 35 mm slide projector in certain portions, either
of these devices must be moved for example, the OHP device should be
removed when using the 35 mm slide projector. This certainly creates

a problem from the handling viewpoint.
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SUMMARY OF THE INVENTION

The object of the present invention is to provide a new device
for displaying and projecting images by selectively switching to
either of the overhead projector or 35 mm slide projector so that
the inherent advantages of both devices can be used.

According to the invention there is provided a projection and
display apparatus comprising a light sourcé emitting Light beams;
and a projecting means for projecting said light beams towards a
screen. The apparatus comprises a first light-path including an
overhead printer sheet to be disbLayed on the screen; a second
Light-path including a slide projector film to be displayed on the
screzen; directing means for selectively directing said light beams
towards either or both of said light-paths; control means for
controlling the Light beams in said Light-paths; and combining means
for combining the Light-paths for passing the Llight beams to said
projecting means. '

Said control means could be Lliquid crystal shutters ihterposed
in each Light-path and controlled by an electric voltage to
selectively prevent or allow the passage Qf the light beams or
alternatively mechanical shields to be inserted in the Light=-path to
prevent the passage of the light beams. 7 '

Preferably, said directing means comprises a.first half-mirror
dividing the light beams from the Light source into two equal parts
each passing through the corresponding Llight-path.

Alternatively, said directing means and control means are said
Light source being arranged to be directed in two different 7
directions by rotation thereof or offset by displacement thereof to
direct the light beams into one of said first or second Light-paths
and thereby controlling the Light beams in the relevant Light-path,
or a mirror being movable between a retracted position allowing the
Light beams to pass straight ahead to the first Light-path, and an
extended position reflecting the Light beams to the second
Light-path. '

Said combining means could be a half-mirror, or alternatively a
mirror which is movable between a retracted position allowing the
light beams from the first Light-path to pass to the projecting

means and an extended position reflecting the Light beams from the
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second light-path to the projecting means.

Preferably, said liquid crystal shutters are protected by a
transparent heat absorbing sheet. each light-path is provided with
imaging elements such as mirrors and Lenses in order to project the
overhead printer sheet and slide projector film on the-écreen in

equal sizes or magnitudes.

SHORT DESCRIPTION OF THE DRAWINGS
7 The invention is described in more details below by means of a
preferred embodiment of the invention during reference to the
drawing, the only figure of which is a schematic, isometric and

exploded view of said embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1 the projection and display apparatus
according to the invention comprises a light source 1 and a
beam-projecting means comprising. a lens 3 and a mirror 4. The Llight
source 1 is surrounded by a semispherical mirror 31. To allow
selective switching operation to use either the first Light-path 6
or the second Light-path 7 between the'Light source-1 and the
beam-projecting means 2, there is arranged an half-mirror 9 that
splits the light path into two parts. The half-mirror 9 is installed
at a position immediately before the Llight source after a condensor
lens 8.

Thus, the light beams issued by the light source 1 passes along
the first Llight-path 6 and thence through an overhead pfinter sheet
16, whereas the Light beams passing along the second Light-path 7
goes through a slide projector film 23 before either of these beams
are eventually projected against a screen (not shown) by the
beam-projecting means 2. '

The first Light-path 6 is provided with a Fresnel lens 13, a
transparent heat-absorbing sheet 14, a transmission-type Liquid
crystal shutter 15 chich is opened and closed by a voltage applied
to the shutter, and said overhead projector sheet 16, said members
being preceeded by a Llens 11 and a mirror 12. Thence, the Light
beams pass through a half-mirror 17 and reach said beam-projecting

means 2 provided immediately after said half-mirror 17.
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Consequently, Light beams passing through said first light-path
6 are controlled by said liquid crystal shutter 15 between Light
sourch 1 and beam-projecting means 2. Thus, only when said Liquid
crystal shutter 15 is open, beams from light source 1 can be
projected against the screen by the beam-projecting means 2 through
overhead projector sheet 16.

Correspondingly, the second Light-path 7 is provided with a
lens 20, a mirror 21, a lens 22, a slide projector film 23, lenses
24 and 25, a transparent heat-absorbing sheet 26, a
transmission-type liquid crystal shutter having identical
construction as said liquid crystal shutter 15, and a mirror 28. In
addition, the second Llight-path 7 is provided with a mirror 29 which
reflects beams from the mirror 28 towards the half-mirror 17 so that
beams reflected by the half-mirror 17 can be transmitted to said
beam-projecting means 2. Consequently, the Llight path between
half-mirror 17 can be transmitted to said beam-projecting means 2.
As a result, fhe Light path between half-mirror 17 and
beam-projecting means 12 is common for the first and second Llight
paths 6 and 7. Those lenses included in the first and second. Llight
paths 6 and 7 make up the scale factor of the incLuded image to be
almost equal to each other, thus eventually allowing images to be
projected against the screen for display to become aLmost equal in
magnitude between both Llight-paths. N

Note that said heat-absorbing sheets 14 and 26, respectively,
protect transparent liquid crystal shutters-15 and 27 from heat
generated by light source 1.

The projection and display device provided with above-mentioned
elements is effectively used both as an overhead projector and a
slide film projector. When the device should be used as an overhead
projector, the transparent Liquid crystal shutter 15 of the first
Light-path 6 is opened, and the transparent liquid crystal shutter
27 is closed. Thus, light beams from the'Light source 1 will pass
through the first light-path 6, and the image of the overhead
projector sheet 16 is projected against the screen by the mirror &
of beam-projecting means 2. Correspondingly, when the device should
be used as a slide projector, the transparent liquid crystal shutter
15 of the first light-path 6 is closed and the transparent Liquid
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crystal shutter 27 of the second light-path 7 is opened. Thus, light
beams from the light sourch 1 will pass through the second
Light-path 7 and the image of the slide projector film 23 is

- reflected by mirrors 28 and 29 and reflects from hatf-mirror 17 to

arrive at beam-projecting means 2 before it is eventually projected
against the screen by the mirror 4. Since the scale factor of the
optical system for use with the slide projector film is designed to
be almost equal to that for use with the overhead projector sheet,
it is possible for the present device to project and display the
intended image having a magnitude almost equal to each other when
projected through either of Light-paths 6 and 7.

In addition to the Light-path switching means described above, -
a variety of other means may also be used. For example, there may be
arranged mechanical shutter means in the periphery of lenses 11 and
20. Alternatively, the condensor lens 8 may be arranged in a
beam-projecting hole prepared in a part of a reflection plate 31
having spherical hollow configuration while said reflection plate
totally surrounds the Light source 1. The assembly comprising the
Light source 1, the reflection plate 31 and condensor lens 8 may
alternatively be arranged at the position of half-mirror 9 to allow
beams to be emitted through either of said light-paths 6 and 7 by
rotating the assembly by 90°. A still further embodiment uses a
specific mirror in place of half-mirror shown in Fig. 1 in order to
optionally select either of said Light-paths 6 and 7 by moving said
mifror inside or outside of the Light beams from condensor lens 8 to
allow beams to propagate through either of these light-paths. The
display and projecting device according to the present invention is
also easily made up by modifying a conventional overhead projector
or slide film projector available today.

From the above it is evident that a projection and display
apparatus for both overhead printer sheets and slide projector film

has been provided. It is clear that the disclosed embodiment may be

amended in many details without departing from the scope of the

invention. Specifically, it is pointed out that said shutters 15, 27
both may be opened simultaneously to superpose the imagés of the

slide projector film and the overhead printer sheet. The invention

is only Limited by the appended claims.
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CLAIMS
1. A projection and display apparatus comprising
a light source (1, 31, 8) emitting Light beams; and
a projecting means (2, 3, &) for projecting said Light beams
towards a screen; '
characterized by said apparatus comprising
a first Light-path (6) including an overhead printer sheet (16)

to be displayed on said screen;

a second light-path (7) including a slide projector film (23)
to be displayed on said screen;

directing means (9, 17) for selectively directing said light
besms towards either or both of said light-paths; ,

control means (15, 27) for controLLfng sajid light beams in said
Light-paths (6, 7); and _

combining means for combining said Light-paths (6, 7) for
passing said light beams to said projecting means (2, 3, 4).

2. The apparatus according to claim 1,
characterized in that said control means (15, 27) is
Liquid crystal shutters interposed in each light-path (6, 7) and
controlled by an electric voltage to selectively prevent or allow
the passage of said Light beams.

3. The apparatus according to claim 2,
characterized in that said control means is mechanical
shields to be inserted in said Light-path (6, 7) to prevent the
passage of said Light beams.

L. The apparatus according to any of the preceeding claims,
characterized in that said directing means (9, 17)
compr{ses a first half-mirror (9) dividing said Light beams from
said light source into two equal parts each passing through the
corresponding Light-path (6, 7). 7

5. The apparatus according to any of claims 1 - 3,
characterized in that said directing means and control
means are said Light source (1) being arranged to be directed in two
different directions by rotation thereof or offset by displacement
thereof to direct said light beams into one of said first or second

Light-paths and thereby controlling said light beams in the relevant

Llight-path.
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6. The apparatus according to any of claims 1 - 3,
characterized in that said directing means and control
means are a mirror being movable between a retracted position
allowing said light beams to pass straight ashead to said first
Light-path, and an extended position reflecting said light beams to
said second light-path.

7. The apparatus according to any of the preceeding claims,
characterized in that said combining means is a
half-mirror (17).

8. The apparatus according to any of claims T - 7,
characterized in that said combing means is a mirror
being movable between a retracted position allowing said light beams
from said first Light-path to pass to said projecting means and an
extended position reflecting said Light beams from said second
Light-path to said projecting means.

9. The apparatus according to claim 2,
characterized in that said liquid crystal shutters (15,
27) are protected by a transparent heat absorbing sheet (14, 26).

10. The apparatus according to any of the preceeding claims,
characterized in that each Light-path is provided with
imaging elements such as mirrors and lenses for projecting said
overhead printer sheet and said slide projector film on said screen

in equal sizes.
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