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2,23,04. 
SCEREEN FOR, SPICTURE PROJECTION 

Fei Waier, Eartiagora, N.Y., assignor, y direct, 
an; i.esiae assigEartaeints, to Witara na Corpora 
&ior, Ney York, N. Y., a corporation of New 

Es 

Applicatiosa Jane 4, 1938, Seria. No. 213,565 
(6C 38-24) 15 (Cais. 

This invention relates to screens for picture 
projection. 

In a co-pending application, Serial No. 163,712 
filed September 14, 1937, by Ralph Walker and 
myself, there is described a method of project 
ing pictures from a plurality of projectors against 
contiguous areas of a curved screen of great area, 
in order to produce the effect or illusion that the 
spectator is actually in and surrounded by the 
environment depicted. 

have discovered that some of the light pro 
jected against one area of Such curved Screens 
is “scattered' or diffused radially so as to strike 
other areas, thereby degrading the images pro 
jected on Such other areas. For example, 
ight projected to form a White image Such as the 
figure of a woman wearing a white dress Would 
scatter to degrade and reduce the contrast of 
(iter images. 

It is an object of this invention to provide a 
surved Screen of the type and for the purposes 
described in said co-pending application, but in 
which the projection surface is SO constructed as 
to minimize the effects of “scattered' light as 
previously described. 
Other objects and advantages of the invention 

will appear hereinafter. 
A few preferred embodiments of the invention 

selected for purposes of illustration are shown in 
the accompanying drawings, in which: 

Fig. is a vertical section taken on the line 
2-8 of Fig. 2; 

Fig. 2 is an elevation of the screen as viewed 
from within the theatre, showing one form of 
construction for minimizing the effects of Scat 
tered light, this form being characterized by the 
employment of a plurality of conical Surfaces; 

Fig. 3 is a vertical section taken. On the line 
3-3 of Fig. 4; 

Fig. 4 is an elevation of the same construction 
as that of Fig. 2 but with the screen turned 
through 90° from the Fig. 2 position; 

Fig. 5 is a section taken on the line 5-5 of 
Fig. 6; 

Fig. 6 is an elevation of an embodiment similar 
to that of Figs. 1-4 but employing a corrugated 
or connected-surface construction instead of a 
spaced vane or louvre construction; 

Fig. 7 is a section taken on the line - of 
Fig. 9; 

Fig. 8 is a section similar to Fig. 7 but with the 
focal point of the vanes located away from the 
projection center; 

Fig. 9 is an elevation of an embodiment in 
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which light confining or partition varies are em 
ployed; 

Fig. 10 is a section taken on the line G-S of 
Fig. 1; and 

Fig. 11 is an elevation of an embodiment in 
Which the Screen surfaces are generated on Sev 
eral centers according to normal audience view 
pointS. 
A curved surface, particularly a double curved 

Surface, Such as a parti-sphere disclosed in the 
co-pending application referred to above, is well 
suited to give realistic three dimensional effects, 
especially when several complementing picture 
projecting machines are used simultaneously to 
conjointly cover the entire area of the screen. 
But I have found that pictures projected on a 
curved Screen, and particularly a Screen of double 
curvature, are degraded in a manner not en 
countered with plane screens. When a plane 
Screen is used the light rays are all reflected in 
Straight paths principally away from its surface 
in such manner that no laterally diffused rays 
from One part of the Screen can strike any other 
part of the Screen. Consequently every part of 
the picture, whether brilliant or dull assumes its 
proper value when viewed by the audience. If a 
Screen having a single curved surface is used, 
there is a tendency to degrade the images; when 
a Screen having a double surface of curvature is 
used the degrading effect is increased. 

I eliminate this degrading effect by dividing 
the Screen into isolated integrating areas which 
are SOSmall and So disposed that the tendency of 
Scattered light from one area striking another 
area is greatly reduced. The effects are dual and 
Supplementary. That is, the lateral diffusion 
from any integrating area to other areas is 
minimized, on the one hand; and the ability of 
given areas to receive laterally diffused rays from 
other areas is minimized, on the other hand. 
These integrating areas may be formed by 

physically enclosing Small areas as by vanes 
which are disposed substantially normal to the 
Surface of the Screen or so as to present only 
edges to the audience. These partitions may 
extend in any direction or in more than one 
direction. In the latter case the partitions will 
form cells or a kind of honeycomb construction. 
Another way of forming the integrating areas 

is to build up the large curved surface with a 
plurality of Smaller surfaces each of which is of 
such shape and placed at such an angle as largely 
to prevent the laterally diffused rays from being 
directed toward or striking other surfaces. 
Or the integration may be produced by a com 

  



2 
bination of partitions and small angularly dis 
posed screen surfaces. 

Referring first to Figs. 1 and 2, the screen S 
in general is formed as a double surface of curv 
ature, in this case specifically a quadrant of a 
sphere, with the zenith 2 substantially directly 
above the center of projection O. In the pre 
ferred embodiment illustrated the projection 
center coincides with the center of the sphere. 
Several projectors P are shown, each placed be 
low the center O and each having its optical axis 
passing through the center O. As disclosed in 
the co-pending application there may be any 
number of projectors, each filling its own area 
with a certain amount of overlapping and mask 
ing and all operated simultaneously to give a 
realistic three dimensional panoramic effect. 
The approximate eye plane of the audience 

for one form of construction is indicated at E 
in Flg. 1. 
The screen S is composed of a number of small 

screen surfaces 20 formed as angularly inclined 
louvres anchored at their ends in radially dis 
posed partition vanes 2. Each of the vanes Or 
louvres 20 is formed as a surface of single curva 
ture, the curvature being generally in a hori 
ZOntal direction and the vane where cut by a 
vertical plane (such as 2.) giving a straight 
line. In the actual construction illustrated in 
Fig. 1 each vane 20 constitutes a circumferen 
tial segment of a conical surface generated about 
the zenith 2 as an apex. A few dotted con 
struction lines are shown in Fig. 1 to indicate 
this. 
The vanes 20 may be of any convenient width 

but preferably are relatively narrow, depending 
on the total size of the screen, projection dis 
tance, distance from audience center, construc 
tion costs, and other factors. They may be as 
small as an inch or two in width like the slats 
of venetian blinds or may be wider for screens 
of usual commercial motion picture houses. For 
smaller screens they may be narrower, the Con 
sideration being that the separate vanes as such 
are not unduly obvious to the body of the au 
dience. In any case each lower vane will be 
wide enough to substantially reach the lower 
edge of the adjacent higher vane as viewed by 
the audience. Obviously, the vanes cannot be 
shown in scale for a large screen in the present 
drawings. Actually they need extend only a 
short distance from the foundation or "pitch' 
surface 22 of the screen S proper, whereas they 
are shown as extending a relatively great dis 
tance from the pitch surface. 
The physical Construction of the screen Sf 

shown in Figs, 3 and 4 is exactly the same as 
that of Figs. 1 and 2 but the quarter sphere of 
Fig. 3 may be considered as having been turned 
through an angle of 90° about a horizontal axis 
through the center Ol. In Figs. 3 and 4, 2. 
designates the zenith, 20' the small screen sur 
faces, 2 the partition vanes, 22' the pitch sur 
face, and Pf the projectors. One advantage of 
this construction is that a relatively flat surface 
is presented near the lower central portion of 
the screen which is designated as H. 
The construction shown in Figs. 5 and 6 is 

similar to that of Figs. 1 to 4 except that the 
small conical surfaces 20' are not formed as 
open louvres but are connected by surfaces 23' 
which are so disposed as to be invisible except 
possibly from the rear of the audience where 
they will appear so small as to be hardly notice 
able. They are painted or provided with light 
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2,378,074 
absorbing or non-reflecting surfaces further to 
avoid notice and to prevent the re-scattering of 
light. Even if visible, the bands will be so nar 
row and dull that they will not appear as bands 
in the picture but at most will produce only a 
very slight darkening of the picture as a whole. 
The surfaces 20' and 23' may be formed as 

jointed vanes or may be mere faces or corruga 
tions on a solid foundation. The conical sur 
faces 20' are generated about an apex at the 
Zenith Z2 and the surfaces 23' are conical sur 
faces generated about an apex at some con 
venient place selected along the eye plane E2, 
as for example at the projection center O2. In 
Figs. 5 and 6 the partition vanes are not re 
quired for structural support as in Figs. 1 to 4, 
and may be omitted if desired. The size and 
disposition of the stepped screen vanes in the 
constructions shown in Figs. 1 to 6, and in fact 
all constructions except in Figs. 7 to 9, are such 
that all lateral diffusion in vertical planes and 
substantially all in horizontal plane toward other 
surfaces is eliminated and for this reason it is 
not necessary to use the partition vanes unless 
a very high degree of perfection is sought. 

In Figs. 5 and 6 the pitch surface is designated 
as 22' and the projectors as P2. 

In Figs. 7, 8 and 9, the spherical pitch surface 
22 of the screen S3 is preserved but it is divided 
into a plurality of isolated integrating areas by 
a plurality of horizontal vanes 233 and intersect 
ing vertical vanes 2 forming a cell-like or 
honeycomb construction. In Figs. 7 and 9 the 
Vanes are directed toward the projection center 
O. This is a construction which for a particu 
lar size of threatre and a given seating arrange 
ment will be least noticed by the audience. The 
Vanes increase in depth from the zenith Z3 to 
the lower edge of the screen but even the deepest 
Vanes are SO narrow relative to the size of the 
whole screen as to be hardly noticeable. A few 
of the generating lines for the horizontal vanes 
are shown in Fig. 7, the construction being al 
most the same as that of Figs, 5 and 6 with the 
angularly disposed or reflecting screen vanes 20’’ 
Omitted. The integrated light reflecting areas 
are represented in these views by 203 and the 
audience eye-plane by E8. 

All partition or edge-viewed surfaces are pref 
erably provided with a light absorbing finish 
to promote invisibility and minimize re-scatter 
ing of laterally scattered rays reaching them. 

In Fig. 8 the horizontal vanes center at a 
point C3 in front of the projection center O3. 
A. few constructional lines are dotted in to show 
this. 

In Figs. 10 and 11 there is shown a construc 
tion employing both conical screen surfaces 204 
and horizontal partition vanes 234. Vertical par 
tition vanes may also be employed if desired for 
greater perfection of image but are omitted for simplicity. 
In this construction account is taken of the 

fact that spectators sitting near the screen S4 
about a center CA see little of the upper part, 
whereas spectators further back about the cen 
ters CB and CC see progressively more of the up 
per part of the screen, The screen is therefore 
divided into Zones A, B and C from the horizon 
H4 to the Zenith 24. The audience eye-plane 
is represented by E4, the projectors by P4, and 
the pitch surface by 224. 

In the Zone A the horizontal partition vanes 
23 are directed along bisecting lines in the 
angles between the lines which converge at the 
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half center CA of the audience and the pro 
jection center O4 respectively; the vanes in zone 
B are directed along bisecting lines in the angles 
between the lines which converge at the quarter 
center CB of the audience and the projection 
center O4 respectively; and the vanes in Zone C 
are directed along bisecting lines in the angles 
between the lines which converge at the right 
center CC of the audience and the projection 
center O. respectively. The screen reflecting 
Surfaces are placed at an angle of 90 to the re 
Spective partition Vanes Or fins thereabove. This 
construction is indicated by a few dotted con 
struction lines in Fig. 10. This gives approxi 
mately maximum reflection from the conical 
screen surfaces and maximum invisibility of the 
non-reflecting vanes for the respective spec 
tator groups about the centers CA, CB and CC. 

It will be obvious from Fig. 10 that the audi 
ence, represented by the eye-plane E (shown in 
double lines), is grouped near the projection and 
geometric center O4, the audience half center CA 
being between a quarter and an eighth audience 
length in front of the projection center, the 
quarter center CB being less than an eighth au 
dience length behind the projection center, and 
the eighth center CC being less than a quarter 
audience length behind the projection center. 
Therefore the bisectors of the angles for group 
A will strike the horizontal axis between CA and 
O4 less than one-fourth audience length from 
the projection center; the bisectors of the angles 
for group B will strike the horizontal axis be 
tween CB and O. less than one-eighth audience 
length from the projection center; and the bi 
sectors of the angles for group C will strike the 
horizontal axis between CC and O4 less than 
one-fourth audience length from the projection 
center. It is therefore seen that the focal points 
of the angle bisectors for the groups are located 
near the projection center or geometric center 
of the pitch surface. Therefore, while the com 
promise construction aids the audience consid 
erably, it does not depart to any great extent 
from the true basic construction and the projec 
tion effects are not materially affected. 

In all of the constructions disclosed the screen 
surface is sufficiently broken up or integrated to 
insure that degrading effects due to laterally dif 
fused rays will be substantially eliminated. 
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It is to be understood that the invention may 
be variously embodied within the limits of the 
prior art and the scope of the subjoined claims. 

claim: 
1. A picture projection screen adapted to pre 

went degrading effects of diffused light, Con 
prising in combination, a double-curved concave 
foundation structure or pitch surface, and a plu 
rality of surface integrating elements carried by 
said foundation structure for preventing dis 
persed rays of light reflected from one part of 
the screen from impinging on another part of the 
screen, said surface integrating elements com 
prising relatively small surfaces joining Said 
pitch surface at the root edge and having the 
other edge spaced from the pitch surface, the 
height of the spaced edges of the Small integrat 
ing surfaces increasing progressively away from 
a fixed point on the pitch surface, said Small 
integrating surfaces being formed as truncated 
cones generated from a focal point in an axis of 
said pitch surface, and the height of the Outer 
edges of the small integrating surfaces being de 
termined by their intersection with other conical 
surfaces generated from a focal point in an axis 
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of Said pitch Surface and which pass approxi 
mately through the root or intersection of the 
next adjacent integrating surface with the pitch 
Surface. 

2. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a double-curved concave 
foundation structure or pitch surface, and a plu 
rality of Surface integrating elements carried by 
said foundation structure for preventing dis 
persed rays of light reflected from one part of the 
Screen fron inpinging on another part of the 
Screen, said Surface integrating elements Com 
prising relatively small Surfaces joining said 
pitch surface at the root edge and having the 
other edge Spaced from the pitch Surface, the 
height of the Spaced edges of the Small inte 
grating surfaces increasing progressively away 
from a fixed point on the pitch Surface, said 
Small integrating surfaces being formed as trun 
cated conical light reflecting surfaces all gener 
ated from a common focal point in the pitch 
Surface on a major axis adjacent one edge of the 
Scree 

3. A picture projection screen adapted to pre 
Went degrading effects of diffused light, com 
prising in Combination, a double-curved concave 
foundation structure or pitch surface, and a plu 
rality of Surface integrating elements carried by 
said foundation structure for preventing dis 
persed rays of light reflected from one part of 
the Screen from impinging on another part of 
the Screen, Said surface integrating elements 
comprising relatively Small Surfaces joining said 
pitch surface at the root edge and having the 
other edge Spaced from the pitch surface, the 
height of the spaced edges of the small inte 
grating Surfaces increasing progressively away 
from a fixed point on the pitch surface, said 
Small integrating surfaces being formed as trun 
cated conical Surfaces generated and subtended 
by coordinate conical Surfaces having focal points 
in the two major axes of the pitch surface. 

4. A picture projection screen adapted to pre 
vent degrading effects of diffused light, com 
prising in combination, a double-curved concave 
foundation structure or pitch surface generated 
about a center near the projection center of the 
Source of light, and a plurality of surface inte 
grating elements carried by said foundation 
structure for preventing dispersed rays of light 
reflected from one part of the screen from im 
pinging on another part of the screen, said sur 
face integrating elements comprising relatively 
Small surfaces joining said pitch surface at the 
root edge and having the other edge spaced from 
the pitch Surface, the height of the spaced edges 
of the Small integrating surfaces increasing pro 
gressively away from a fixed point on the pitch 
Surface, Said Small integrating surfaces being 
formed as non-reflecting truncated cones each 
generated from a focal point near the gener 
ating center of the pitch, surface and being sub 
tended by coordinate conical surfaces all of which 
are generated about said fixed point on the pitch 
Surface. 

5. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in Combination, a double-curved concave 
foundation structure or pitch surface, and a plu 
rality of Surface integrating elements carried by 
Said foundation structure for preventing dis 
persed rays of light reflected from one part of the 
Screen from impinging on another part of the 
Screen, Said Surface integrating elements com 

  



4. 
prising relatively small surfaces joining said 
pitch surface at the root edge and having the 
other edge spaced from the pitch surface, the 
height of the spaced edges of the small inte 
grating surfaces increasing progressively away 
from a fixed point on the pitch surface, Said 
small integrating surfaces being formed as re 
flecting truncated cones generated from a focal 
point in the pitch surface and being subtended 
by a conical surface generated from a focal point 
near the generating center of the pitch surface. 

6. A picture projection Screen adapted to pre 
vent degrading effects of diffused light, com 
prising in combination, a double-curved concave 
foundation structure or pitch surface generated 
about a center in the region of the projection 
center of the source of light, and a plurality of 
surface integrating elements carried by said 
foundation structure for preventing dispersed 
rays of light reflected from one part of the screen 
from impinging on another part of the screen, 
said surface integrating elements comprising rel 
aatively Small Surfaces joining said pitch sur 
face at the root edge and having the other edge 
spaced from the pitch surface, the height of the 
spaced edges of the Small integrating surfaces in 
creasing progressively away from a fixed point 
On the pitch surface, said small integrating sur 
faces being formed as truncated Conical surfaces 
generated and subtended by intersecting cones, 
One set of intersecting cones having their foci in 
the region of Said fixed point in the pitch sur 
face and the other set of intersecting cones hav 
ing their foci in the region of the generating 
center of the pitch surface. 

7. A picture projection screen adapted to pre 
vent degrading effects of diffused light, Con 
prising in combination, a double-curved concave 
foundation structure or pitch surface generated 
about a center in the region of the projection 
center of the source of light, and a plurality of 
surface integrating elements carried by said 
foundation structure for preventing dispersed 
rays of light reflected from one part of the screen 
from impinging on another part of the screen, is 
said surface integrating elements comprising rel 
atively small surfaces joining said pitch surface, 
at the root edge and having the other edge 
spaced from the pitch surface, the height of the 
spaced edges of the small integrating surfaces in 
creasing progressively away from a fixed point on 
the pitch surface, said small integrating surfaces 
being formed as truncated conical surfaces gen 
erated and Subtended by intersecting cones, one 
set of intersecting cones having their foci in the 
region of said fixed point in the pitch surface 
and the other set of intersecting cones having 
their foci in the region of the generating cen 
ter of the pitch surface, said integrating sur 
faces including non-reflecting surfaces of a fin- 60 
ish which will not reflect light, 

8. A picture projection screen, comprising in 
combination, a concave quarter-sphere pitch 
surface having its edges defined by coordinate 
planes located approximately in the spherical 
quarter axes, and a plurality of relatively small 
straight-sectioned surface-integrating surfaces 
having their edges parallel to One arcuate edge 
of the pitch surface and which describe circles 7 
about the spherical axis through the other edge 
of the pitch surface, said small integrating sur 
faces being generated as truncated cones about 
a focal point located where said axis intersects 
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feathered from said pitch surface toward said 
focal point. 

9. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a concave foundation struc 
ture or pitch surface formed as a quadrant of a 
sphere having a projection center approximately 
at its geometrical center which in turn is located 
approximately at the eye-plane of the audience, 
and a plurality of relatively small surface-inte 
grating reflecting surfaces formed as truncated 
cones all having a common focal point located 
approximately in One edge of the pitch surface 
where intersected by one of the major spherical 
axes, the conical surfaces being feathered from 
the pitch surface toward said focal point and 
being subtended by conical surfaces all having a 
common focal point in the projection center and 
passing approximately through the root of the 
next adjacent conical surface. 

10. A picture projection screen adapted to pre 
vent degrading effects of diffused light, connpris 
ing in combination, a concave foundation struc 
ture or pitch surface formed as a quadrant of a 
sphere having a projection center approximately 
at its geometrical center which in turn is located 
approximately at the eye-plane of the audience, 
and a plurality of relatively small surface-inte 
grating reflecting surfaces formed as truncated 
cones all having a common focal point located 
approximately in one edge of the pitch surface 
where intersected by one of the major spherical 
axes, the conical surfaces being feathered from 
the pitch surface toward said focal point and 
being subtended by conical surfaces all having 
a Common focal point in the projection center 
and passing approximately through the root of 
the next adjacent conical surface, the focal point 
of said reflecting surfaces being at the horizon 
or lower edge of the pitch surface. 

li. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a concave foundation struc 
ture or pitch surface formed as a quadrant of a 
sphere having a projection center approximately 
at its geometrical center which in turn is located 
approximately at the eye-plane of the audience, 
and a plurality of relatively small surface-inte 
grating reflecting surfaces formed as truncated 
cones all having a common focal point located 
approximately in one edge of the pitch surface 
where intersected by one of the major spherical 
axes, the conical surfaces being feathered from 
the pitch surface toward said focal point and be 
ing subtended by conical surfaces all having a 
common focal point in the projection center and 
passing approximately through the root of the 
next adjacent conical surface, the reflecting sur 
faces being formed as feathered vanes of ap 
proximately uniform width. 

12. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a double-curved concave 
foundation structure or pitch surface generated 
about a center near the projection center of the 
source of light, and a plurality of surface inte 
grating elements carried by said foundation 
structure for preventing dispersed rays of light 
reflected from one part of the screen from im 

O pinging on another part of the screen, said sur 
face integrating elements comprising relatively 
small surfaces joining said pitch surface at the 
root edge and having the other edge spaced from 
the pitch surface, the small integrating surfaces 

the edge of the pitch surface and which are 76 being formed as truncated conical surfaces sub 
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tended by coordinate conical surfaces which pass 
through the Outer edge of one Small integrating 
surface and approximately through the root or 
inner edge of the next adjacent small integrating 
surface, one set of coordinate conical surfaces 
having their foci in an axis of the screen sur 
face in the region of the generating center and 
the other set of coordinate conical surfaces hav 
ing their foci in an axis of the screen surface 
and located in the region of a fixed position. On 
the pitch Surface. 

13. A picture projection screen adapted to pre 
went degrading effects of diffused light, compris 
ing in combination, a double-curved concave 
foundation structure or pitch surface generated 
about a center near the projection center of the 
source of light, and a plurality of surface inte 
grating elements carried by said foundation 
structure for preventing dispersed rays of light 
reflected from one part of the screen from im 
pinging on another part of the screen, said sur 
face integrating elements comprising relatively 
small surfaces joining said pitch surface at the 
root edge and having the other edge Spaced from 
the pitch Surface, the small integrating surfaces 
being formed as truncated conical surfaces sub 
tended by coordinate conical surfaces which pass 
through the Outer edge of one Small integrating 
surface and approximately through the root or 
inner edge of the next adjacent small integrating 
surface, One Set of coordinate conical Surfaces 
having their foci in an axis of the screen surface 
in the region of the generating center and the 
other set of coordinate conical surfaces having 
their foci in an axis of the screen surface and 
located in the region of a fixed position on the 
pitch Surface, Said integrating element surfaces 
forming acute angles with said pitch surface, 
the angles varying in size between the marginal 
edges of the Screen. 

14. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a curved concave foundation 
structure or pitch surface generated about a 
center near the projection center of the source 
of light, and a plurality of surface integrating 
elements carried by said foundation structure for 
preventing dispersed rays of light reflected from 
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one part of the screen from impinging on an 
other part of the Screen, said surface integrating 
elements comprising relatively small surfaces 
joining said pitch surface at the root edge and 
having the other edge spaced from the pitch Sur 
face, the Small integrating surfaces being formed 
as narrow elements which are formed and sub 
tended by generating coordinate surfaces which 
respectively pass through the outer edge of one 
small integrating surface and approximately 
through the root or inner edge of the next ad 
jacent small integrating surface, one set of co 
ordinate generating surfaces having their foci in 
an axis of the screen surface in the region of 
the generating center and the other set of co 
Ordinate surfaces having their foci in an axis of 
the Screen surface and located in the region of a 
fixed position on the pitch surface. 

15. A picture projection screen adapted to pre 
vent degrading effects of diffused light, compris 
ing in combination, a curved concave foundation 
Structure or pitch surface generated about a cen 
ter near the projection center of the source of 
light, and a plurality of surface integrating ele 
ments carried by said foundation structure for 
preventing dispersed rays of light reflected from 
One part of the Screen from impinging on an 
other part of the screen, said surface integrating 
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elements comprising relatively small surfaces 
joining said pitch surface at the root edge and 
having the other edge spaced from the pitch sur 
face, the small integrating surfaces being formed 
as narrow elements which are formed and sub 
tended by generating coordinate surfaces which 
respectively pass through the outer edge of one 
Small integrating surface and approximately 
through the root or inner edge of the next ad 
jacent Small integrating surface, one set of co 
Ordinate generating surfaces having their foci in 
an axis of the screen surface in the region of 
the generating center and the other set of co 
ordinate surfaces having their foci in an axis of 
the screen surface and located in the region of a 
fixed position on the pitch surface, said integrat 
ing Surfaces forming acute angles with said pitch 
surface, the angles varying in size between the 
marginal edges of the screen. 
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