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This invention relates to the projection of
images and is concerned qulte particularly with
projections of such images in full daylight or In
lighted rooms.

The invention includes novel kinds of projec-
tion screens, the arrangement of projection, ap-
paratus in respect to such screens and means for
moving projection screens so as to obtaln particu-
larly useful effects.

Other objects of this invention will appear as
the specification proceeds.

Many attempts have been made to provide
meanhs for a perfect projection of images, sta-
tionary and moving, in full daylght or in arti-
ficlally lighted rooms, in such manner as to
render all parts of the projected images fully and
clearly visible to a large audience. The screens
used for this purpose were elther impervious to
light or of translucent or transparent materials
end the images were elther projected on to the
front surface of the screen facing the audience so
as to be seen by reflection, or on to the rear
gide, the lght rays then traversing the screen
material and becoming vislble on the front side
after having undergone refraction.

The Impervious screens used to this end were
imparted an increased reflecting pwer by cover-
ing them with metal, more particularly metal
powder, with small particles mostly In the form
of pearls, of glass or some other light reflecting
material. This mode of projection Involves draw-
backs, more particularly in view of the weaken-
ing influence of diffused light present In the
projection room and more particularly by a
weakening and change of coloring.

When projecting Images on to the rear side of
transparent or translucent screens made of glass,
plastics or the like, either one or hoth screen sur-
faces were unevenly formed, visibility of the
images being obtained by the reflection and dif-
fusion of the light rays projected almost parallelly
on the plane rear surface of the screen, when
traversing the uneven front surface, while day-
light or artificial light either traversed the screen
or was diffused thereon in such manner as not
to be reflected In a direction towards the au-
dience. In these transparent or translucent
screens the screen surface was rendered uneven
by arranging thereon convex or concave elements
which acted In the manner of lenses or lens parts,
each of which transmits to the audlence the re-
production of part of the light source arranged
to the rear of the screen. The totality of all these
partial images 13 then viewed by the eyes of the
gudience as & strong image rich in contrasts and
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if a colored image is projected, the colors retain
all their power.

In all cases where screens made of glass, a plas-
tic or some other transparent or translucent ma-
terial were used, the uneven surface was formed
of light reflecting or refracting elements of uni-
form shape and conflguration which were evenly
and uniformly distributed over the screen sur-
face, being elther formed from the screen mate-
rial by a casting or pressing process or being
embedded thereln or mounted on the screen sur-
face. However, the uniform subdivision of the
surface involves the drawback that since the re-
flecting elements forming the screen surface can-
not be made sufficiently small, the projected
image 1s coarse and unfit for projection whenever
particularly clear and sharp images are required,
as for instance in televislon apparatus.

Moreover, all reguiarly subdivided screen sur-
faces show a diffraction phenomenon which pro-
duces, besides the projected image, a secondary
luminous image which forms a great disturbance.

These and other drawbacks and deficlencies of
subdivided translucent or transparent screens are
avoided if, in accordance with this Invention,
either one or both screen surfaces are subdi-
vided in a non-uniform manner by means of ir-
regularly formed convex and/or concave projec-
tions and depressions, the surfaces of which are
so arranged that the cross-section of any such
projection is viewed by the audience at an angle
which does not exceed a few minutes of an are
and preferably is not smaller than v of such
minute.

The irregularity of formation of the projection
surface, 1. e. the local differences in the screen
suriace, may be increased further, in accordance
with this inventlon by moving the screen during
projection in the planes In which its surfaces are
located. These screen movements may have the
character of vibrations.

The actual size of the uneven screen particles
may for instance be 0.5 to 5 mm. in the direction
of the screen surface and 0.25 to 2 mm. in the
direction normal to this suriace.

Preferably the medium sngle of inclination of
the Irregularly distributed faces of the projec-
tions and depressions forming in their totality
the screen surface ghould not be smaller than
one degree and not greater than about 45 degrees,

The non-uniformity or irregularity of the pro-
jectlons and depressions which In thelr totality
constitute the screen surface are Intended to do
away with the diffraction phenomencn which
hitherto impaired the projection of images. Ohb-
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viously no¢ altogether perfect irregularity is re-
quired and in most cases complete irregularity

within an area of 100 or better still 400 square '

centimeters will be sufficlent, which means that
a plurality of such areas, each of which displays
the same perfect irregularity of its surface, may
be combined to form the screen surface. Obvi-
ously when composing this surface of a plurality
of Irregularly formed areas care should be taken
to avoid the formation of surface parts which ex-
tend in parallel to the smooth’or even surface
of the screen,

The circumstance that the cross-section of a
projection on the screen surface is viewed from
the observer at an angle which does not exceed
a few minutes of an arc and preferably is not
smaller than 4% of such minute guarantees a
suficient visibility of each detail and consequently
a particulerly finely subdivided image. On the
other hand this provision prevents total reflexion
from occurring in view of an unduly subdivided
surface.

If the screen is moved in its plane during pro-
jection, a further irregularity of the visible sur-
face 13 obtained by such movement, whereby the
quaelity of the images Is still further improved,
more especlally 1f this movement is so timed that
the projections and depressions of the screen sur-
face eross any individual viewpolnt within a very
short period of time, for instance within 14 of
a second or less, whereby the inertia of vision
of the human eye is utilized to produce a perfect
image. 'Thus for instance if an observer looks
at a line projected on to the screen the clearness
of the image of this line is determined by the
surface sturcture of the screen and the line image
will be imperfect In certain points because the
light rays reflected from paris of the surface do
not enter the eye. If however the screen is
moved in its plane, the vislble structure of the
surface at each point of the screen varles con-
stantly and certain points of the lne Image
which, when stationary, are not clearly defined,
will become clear the next mement so that by
permanently moving the screen In its plane a
clearer image 1s obtained. In this manner for
instance small letters of a pProjected text which
on a stationary screen would be illeglble will be-
come clearly legible.

In the drawings affixed to this specification
ahd forming part thereof some embodiments of
this Inventlon are illustrated diagrammatically
by way of example.

In the drawings,

Fig. 1 15 a cross-section, drawn to an exag-
gerated scale, of part of & screeh of translucent
or transparent tnaterlal.

Flg. 2 1s a similar view of part of a screen
which illustrates the difference of the angles of
inclination of the surface of projections and de-
pressions formed on the screen surface.

Fig. 3 is a diagram showing means for impait-
ing to a sereen reciprocatory movements in verti-
cal direction,

Fe. 4 Is a similar view of means for imparting
to a screen of circular configuration permanent
rotatory movement.

Fig. b 18 a diagram showing the arrangement
of a curved screen and the projection apparatus
cooperation with it.

Referring to the drawing and first to Fig. 1,
I is a plate made for instance of glass or a plastic,
which is translucent or transparent and may for
instance be 2-5 mm, thick. The surface 2 of this
screen may be even. while the other surface ls
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rendered uneven by the formation of profections
3 and depressions 4, which subdivide the virtual
surface 5 of the screen in an altogether irregular
and non-urdform manner as far as both the hori-
zontal and vertical extensions of the surface are
concerned. The differences between the highest
and the deepest polnts of these projections and
depressions may be of the order of 0.1-3 mm.,
while the distance between adjoining projections
or depressions may be of the crder of about 0.2-6
mm.

As illustrated more particularly in Fig. 2, the
angles of Inclinatlon of the different faces of
these projections or depressions should vary as
Indicated In Fig. 2 where the angle of inclination
of one surface Is 25°, that of another surface
40°,

By varying the magnitude of the medium angle
of inclination of these projections and/or de-
pressions the angle, under which the image can
be viewed, may be influenced either for the en-
tire screen surface or for one or the other side.

PFig. 3 llustrates in a purely diagrammatic
manner means for reciprocating the screen in
vertical direction. Here the screen 8 rests on
eccentric rollers 9 mounted on spindles {0 which
are driven by sultable means, not shown. 11 are
rollers guiding the screen against horizontal
movement. Obviously the rapidly rotating rollers
9 make the screen eXxecute rapid vertical move-
ments whereby the position of all points of the
screen surface is continuously changed and the
clearness of the image improved.

The screen 12 of eircular contour shown In
Fig. 4 is mounted on four rollers (3 arranged on
a circle, By driving these rollers the screen is
rotated in its plane and the position of all points
continuously chapged with a simdlar result as
heretofore described.

Improvement of the clearness of the image s
obtained also by projecting 1t on a screen curved
according to a oircle drawn around a point about
which the projector can be turned. This is shown
In Fig. b where 13 is the screen, I8 the projector
and IT the pivot point about which the projector
can be reclprocated. The axis of such oscillatory
reciprocation may extend vertically or horizen-
tally according to whether the curve of the sereen
extends in a horizontal or a vertical piane. Here,
Instead of moving the screen, the image is moved
by reciprocating the projector, but the effect is
the same.

Glass 1s only one of the materials adapted for
use in making the screens, The use of plastics of
the arfificial resin type or of other kinds, includ-
ing condensation producis of phenols and alde-
hydes, vinyl compounds, styrene compounds, etc.
offers the advantage of lighter weights and
greater sirength enabling thinner plates to be
used which cah more readily be set moving. The
production of the irregular surface or surfaces
may also be easier with a plastic than with glass,
the plastic plate being adapted to be shaped in a
press while a glass plate must be roHed in hot
condition,

A plastic plate may also be produced by a cast-
ing process. I may however also spray & trans-
parent substance, either molten or dissolved ina
suitable solvent onh te the surface of a glass or
plastie plate, allowing the ligiid substance to dry
on the plate, with the sprayed surface of the plate
lowermnost.

A screen, one surface of which is plane, may
also be used with the plane surface facing the
audience. However, In that ocase reflection of
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lieht from the outside may impalr visibillty of the
images projected on to the uneven rear surface.
If both screen surfaces are rendered uneven by
irregularly formed and arranged projections and
depressions, the screen should be thin, for other-
wise, In consequence of refraction phenomena, the
clearness of the images may be unsatisfactory.
The sereens according to the invention can for
instance be used for daylight advertising in the
open alr and curved screens will In such a case
be preferable in order to render the images visible
throughout a larger angle. In that case the ar-
rangement according to Flg. 5 will prove useful.
Since the reproduction of colors is particularly
good with screens of this kind, photoeraphic re-
productions of luminous slgns can be projected.
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The Invention may further be used for project-
ing signals along railroad tracks, public roads ete.
In stations information to the public ¢an be given
by projection.

The new screens will be particularly useful in
connection with television receivers inasmuch
as the clearnegs of the image in all its details and
the richness of contrasts enable the images to be
greatly enlarged.

I do not wish to be limited to the exact detalls
of my invention as described in the foregoing spe-
cification as various changes may gccur to a per-
son skilled in the art. '

JOHAN SAM JACOBSON.



