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[57] ABSTRACT 
A method and apparatus for distorting an open end of 
a re?ector into a predetermined shape is disclosed. 
The re?ector surface generally de?nes a paraboloid of 
revolution. The re?ector apparatus comprises a hous 
ing which contains a suspension system for the re?ec 
tor. The re?ector is connected to the suspension sys 
tem on a resilient mounting device for movement 
thereupon within the housing. A compression ring 
having opposing compression screws is located about 
the periphery of the re?ector adjacent its open end. 
Adjustment of the opposing compression screws 
against the re?ector causes the open end to distort 
into a predetermined shape, while the resilient mount 
ing device prevents undesirable distortion at the inner 
surface of the re?ector, thereby providing a desired 
distribution for re?ected light. 

9 Claims, 6 Drawing Figures 
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REFLECTOR APPARATUS 

BACKGROUND OF THE INVENTION 

Large moving picture projectorsand the like utilize 
high-intensity lamps which are located within polished 
parabolic re?ectors. The lamps often comprise a glass 
tube ?lled with pressurized xenon gas. The light emit 
ted from the high-intensity lamp is re?ected by the re 
?ector toward-a rectangular opening or mask which 
vshapes the emitted light into a pattern matching the de 
sired outline of picture area in the ?lm to be projected 
on a screen. The image of this ?lm is in turn projected 
through a lens system onto the screen. 
The mask shapes the light by preventing rays emitting 

from the reflector from passing therethrough at any 
place other than the open rectangle. All other light 
from the re?ector strikes the face of the mask and is re 
?ected or dissipated in the form of heat through the 
projector cooling system. A substantial portion of light 
is often lost at the face of the mask. Conventional pro 
jectors have no provision for preventing this light loss 
but rather have sufficiently intense projection lamps to 
provide a relatively intense light pattern on the screen 
despite the light loss at the face of the mask. Other 
prior art projectors include a condensing lens placed 
immediately in front of the re?ector thereby tending to 
condense more re?ected light through the mask open 
ing, but the pattern of light remains circular. 
One apparatus for distorting a re?ector having an el 

liptical cross section is disclosed in U.S. Pat. No. 
3,628,852, A. A. Snaper et al. The re?ector disclosed 
in that patent comprises a housing and a planar re?ec 
tive sheet placed within the housing. The sheet is 
?xedly mounted on rigid supports near the closed end 
of the re?ector. Set screws adjacent the sheet permit 
deformation of the sheet in one direction except at the 
points of contact between the rigid supports and the re 
?ector surface, which prohibit de?ection. 

It has been found that if a re?ector is ?xedly sus 
pended on rigid support posts, a change in the frontal 
shape thereof creates a nonuniform curvature on the 
re?ector interior. Light re?ected from the re?ector in 
terior tends to create a pattern which has an undesir 
able con?guration. The most objectionable feature is 
the uneven distribution of light rays, causing unwanted 
brighter and darker areas in the projected picture. 
The present invention provides a means of suspend 

ing a re?ector comprising a paraboloid of revolution on 
a resilient mounting ring. The ring has sufficient ?exi 
bility to permit a uniform distortion throughout 360° of 
the re?ector interior into a predetermined shape to 
“squash” the re?ected light pattern thereby presenting 
a pattern which more closely matches the rectangular 
shape of the mask, thus utilizing much of the light 
which would otherwise strike the mask outside the rect 
angular opening. 

SUMMARY OF THE INVENTION 

The invention is a re?ector apparatus and a method 
of distorting an open end of the re?ector to a predeter 
mined shape. The re?ector apparatus comprises a 
housing with a resilient suspension system connected to 
tracks within the housing. A re?ector comprising a 
curved ?gure of revolution is connected to the suspen 
sion system through a resilient mounting means for 
movement along the tracks within the housing. A high 
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2 
intensity lamp is located on the axial centerline of the 
re?ector. A light-restricting mask is located adjacent 
the rear surface of the ?lm in the projector head. A 
compression ring having opposing compression screws 
is mounted on the re?ector adjacent an open end 
thereof. The compression screws are mounted on the 
compression ring for movement toward the center of 
the ring against the re?ector. Inward movement of the 
opposing compression screws for a sufficient distance 
distorts the circular, open end into a predetermined 
shape to focus re?ected light from the lamp more in 
tensely through the restricting mask. The resilient 
mounting means permits the re?ector to distort uni 
formly to present a more uniformly distributed ligli 
pattern over the area of the mask. \ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of the re?ector apparatus 
of the present invention in a projection vsystem with the 
screen rotated 90°; 

FIG. 2 is an elevation view of the re?ector apparatus 
of the present invention with parts broken-away; 
FIG. 3 is a sectional view of the re?ector apparatus 

of the present invention taken along the line 3‘-3 of 
FIG. 2; 
FIG. 4 is a sectional view of the re?ector apparatus 

of the present invention taken along the line 4-4 of 
FIG. 2; 
FIG. 5 is a fragmentary sectional view of the re?ector 

apparatus of the present invention taken along the line 
5-—5 of FIG. 3; and 
FIG. 6 is a fragmentary sectional view of the re?ector 

apparatus of the present invention taken along the line 
6-—6 of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a movie projection system 10 in 
cludes a projector mechanism housing 11 having a lens 
assembly 12 and a ?lm guide assembly 13 adjacent a 
rear portion of the lens assembly 12. Movie film 14 is 
delivered from a feed reel 15 around a feed sprocket 16 
through the ?lm guide 13, around a take-up sprocket 
l7 and onto a take-up reel 18, at a predetermined rate 
of speed. 
A light tunnel 19 is connected to an opening in the 

projector mechanism housing 11 in alignment with the 
lens system 12 for transmission of light from a re?ector 
apparatus 20, according to the present invention, 
through the film guide 13 and the lens system 12 to a 
movie screen 21. 
The re?ector apparatus 20 includes a housing 22 

resting on support feet 23 and having front and rear 
walls 24 connected to the support feet 23. Top and bot 
tom walls 25 are connected to the front and rear walls 
24; side walls 26 are connected to the top and bottom 
walls 25 to form a light-tight enclosure. An opening 0{ 
in the front wall 24 (see FIG. 2) is in axial alignment 
with the light tunnel 19 which is connected to the front 
wall 24. 

Referring to FIGS. 2, 3 and 5, a re?ector suspension 
system 26 within the housing 22 is shown. The re?ector 
suspension system includes four parallel, threaded 
guide members 27 which are received by castings 28 
mounted in the front and rear walls 24. A bulkhead 
support plate assembly 29 having threaded set screw 
collars 30 in complementary engagement with the 
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threaded guide members 27 is mounted for movement 
toward and away from the front wall 24. A circular 
mounting member 31 is connected to the support plate 
assembly 29 by thumbwheels 32 and extends about the 
periphery of an opening 0" de?ned by the support 
plate 29. The mounting member 31 is mounted at ap 
proximately the plane of the center of a light source, to 
be described below, and is normal to the optical center 
line of the source. A resilient gasket material 33 is ad 
hered to the circular mounting member 31. The circu 
lar mounting member 31, carrying the resilient gasket 
material 33, is shaped for receiving the rear portion of 
a generally parabolic re?ector 34. The resilient gasket 
material 33 grippingly engages the re?ector 34. 
The re?ector 34 comprises a highly ?nished nickel 

re?ector having a mirrored interior surface. The re?ec 
tor interior surface generally de?nes a paraboloid of 
revolution. An opening 35 in the axial rear end of the 
re?ector 34 receives a high-intensity xenon bulb 36. 
Electrical leads from a power source (not shown) are 
connected to cathode and anode electrodes 37 on the 
xenon bulb 36 and supply power to the bulb 36. The 
xenon bulb 36 is precisely aligned to be in the axial cen 
ter of the re?ector 34 with the center of the light source 
substantially in the plane of the support plate 29. 
Referring to FIGS. 4 and 6, a compression plate 38 

complementary with the largest circumference of the 
re?ector 34 surrounds the re?ector 34. Opposing com 
pression screws 40 are threadably engaged with op 
posed adjustment blocks 41 connected to the compres 
sion plate 38 for movement toward and away from the 
axial centerline of the re?ector 34. While two blocks 
41 are shown in the present embodiment, any number 
of blocks 41 may be positioned around the re?ector 34. 
Ends of opposing compression screws 40 are in contact 
with the circular outer surface of the re?ector 34. The 
opening de?ned by the compression plate 38 is suf? 
ciently large to permit changes in shape of the re?ector 
34 through adjustment of the compression screws 40 as 
will be described. 
A light-restricting mask 42 is positioned adjacent the 

rear surface of the ?lm at the ?lm guide 13. The re 
stricting mask 42 comprises a ?at plate de?ning a rect~ 
angular opening 43 whose plane is perpendicular to the 
longitudinal axis of the xenon bulb 36. 
The xenon bulb 36 is energized to produce a highin 

tensity light source within the re?ector 34. Light emits 
from the xenon bulb 36 and strikes the mirrored inter 
ior surface of the re?ector 34 and is re?ected from the 
mirrored surface toward the restricting mask 42. The 
light emitting from the re?ector partially passes 
through an opening 0' in the apparatus 20, through the 
light tunnel 19, the rectangular opening 43 in the mask 
42, the lens system 12 and onto the screen 21 as is dia 
grammatically shown by the lined pattern in FIG. 1. 
Light rays which do not pass through the opening 0' are 
dissipated in the form of heat energy through a cooling 
stack 44 (see FIG. 2) in the top wall 25. The projected 
light pattern is shaped by the rectangular opening 43 
and is made substantially complementary to the shape 
of the opening 43 by adjustments which will be de 
scribed. 
To properly adjust the light distribution pattern strik 

ing the mask 42, the xenon bulb 36 is energized and the 
re?ector 34 carried by the suspension system 26 is 
moved toward or away from the restricting mask 42. 
Adjustment of the threaded guide rails 27 causes the 
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4 
support plate 29 threadably engaged therewith through 
the set screw collars 30 to move toward or away from 
the restricting mask 42 to permit the use of the appara 
tus 20 with different light sources. The re?ector 34 is 
thus axially adjusted until a relatively uniform light dis 
tribution is visible on the movie screen 21. The guide 
tracks thereby provide means whereby various bulbs 
from various manufacturers and having various power 
ratings and various axial dimensions can be used. 
Once the parabolic re?ector 34 is axially adjusted 

along the threaded guide rails 27, the compression 
screws 40 are tightened against the re?ector 34 until 
suf?cient force is exerted to compress the circular open 
end thereof into a “squashed” condition. The distor~ 
tion of the re?ector 34 by the compression screws 40 
places a uniform and opposing distortion in the geome 
try of the re?ector including that portion of the re?ec 
tor adjacent the resilient gasket material 33. As the re 
?ector distorts, the gasket material 33 correspondingly 
distorts to permit all points of the re?ector 34 in 
contact therewith to distort uniformly the compression 
screws 40 are moved inwardly. 
As the open end of the re?ector 34 is thus 

“squashed," the light pattern emitted from the para 
bolic re?ector is correspondingly focused from a gener 
ally circular con?guration to a con?guration more 
complementary with the rectangular opening 43 of the 
restricting mask 42. As a result, more light rays are re 
?ected from the interior surface of the re?ector 34 
through the restricting mask 42, thereby projecting an 
intensi?ed and more uniform light pattern through the 
?lm 14, the lens system 12, and ultimately to the movie 
screen 21. 
Because the re?ector apparatus 20 of the preferred 

embodiment is adjustable both axially and in a plane 
perpendicular to the optical axis, as described, the pro 
jection system can be adapted to the particular lighting 
requirements of a wide range of indoor and outdoor 
theaters. It is understood that changes may be made in 
the numerous details of construction described in the 
preferred embodiment of the present invention which 
would not limit the scope or spirit of the invention de 
?ned in the following claims. In addition, means may be 
added for either automatically or manually changing 
the light distribution from the re?ector apparatus 20 to 
facilitate the use of different masks 42. In a fully auto 
matic projector having an automatic mask changer to 
facilitate different ?lm formats, for example, solenoids 
may be provided for automatically changing the degree 
of squash of the re?ector 34 when masks are automati 
cally changed. Or, a cam mechanism may be provided 
for manually changing the degree of squash between 
preset positions to adapt for use with different size ap 
erture plates. With such an arrangement, the aperture 
plate could be quickly changed from one having a 
square opening to one having a rectangular opening 
without an appreciable darkening of the corners of the 
light passing through the rectangular opening. 
What we claim is: 
l. A method of distorting the interior surface of a 

thin-walled re?ector having an interior surface de?ning 
a curvature of revolution and an open end comprising 
the steps of: suspending the re?ector within a resilient 
distortable mounting means; engaging the re?ector at 
spaced locations about the re?ector adjacent said open 
end; and urging the open end of the re?ector inwardly 
to distort the interior surface of the re?ector to a pre 
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determined shape throughout including the area adja 
cent the mounting means. ~ 

2. A re?ector apparatus comprising a housing, resil 
ient distortable suspension means within said housing, 
a re?ector normally having the shape of a curvature of 
revolution carried by said resilient suspension means, 
and means for compressing an open end of said re?ec~ 
tor into a predetermined shape to impart a controlled 
distribution to light rays emerging from said re?ector. 

3. A re?ector apparatus according to claim 2 wherein 
said resilient suspension means includes guide means 
mounted within said housing for guiding said re?ector 
along a longitudinal optical centerline, a support plate 
mounted for movement along said guide means, said 
support plate de?ning an annular opening for receiving 
a portion of said re?ector, and resilient distortable gas 
ket means mounted between said support plate and 
said re?ector for cushioning and suspending said re 
?ector in the opening. 

4. A re?ector apparatus according to claim 2 wherein 
said compressing means includes a ring mounted adja 
cent the open end of said re?ector and having an open 
ing for receiving the re?ector end, the opening of said 
ring being larger than the adjacent dimension of said 
re?ector, compression screws threadably connected to 
said ring for movement into contact with said re?ector, 
whereby movement of said compression screws against 
said re?ector compresses said open end of said re?ec 
tor into a predetermined shape. 

5. A re?ector apparatus comprising a longitudinally 
‘extending frame, resilient distortable suspension means 
_ mounted on said frame, a re?ector mounted within said 
suspension means, the interior surface of said reflector 
normally having the shape of a curvature of revolution, 
a light source mounted within said re?ector, means for 
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6 
shaping light re?ected from said re?ector into a prede 
termined pattern, and adjustable compression means 
connected adjacent an open light-emitting end of said 
re?ector for distorting said re?ector to increase the 
amount of re?ected light passing through said shaping 
means to produce a high intensity light pattern. 

6. A re?ector apparatus according to claim 5 wherein 
said shaping means includes a plate de?ning a desired 
opening therethrough, and means mounting said plate 
in a plane perpendicular to the optical axis of said re 
?ector. I 

7. A re?ector apparatus according to claim 5 wherein 
said suspension means includes upper and lower guide 
tracks mounted within said frame parallel to the optical 
axis of said re?ector, a support plate connected for 
movement along said parallel tracks, said plate having 
an annular opening for receiving a portion of said re 
?ector therein, and resilient means carried by said plate 
and within said opening for cushioning and suspending 
said re?ector in the annular opening. 

8. A re?ector apparatus according to claim 7 and in 
cluding means mounting said compression means for 
movement along said tracks. 

9. A re?ector apparatus according to claim 5 wherein 
said compressing means includes an annular ring con 
nected adjacent said open end of said re?ector, the cir 
cumference of said annular ring being larger than the 
adjacent circumference of said re?ector, a plurality of 
compression screw means mounted adjacent said annu~ 
lar ring for movement toward the center of said ring, 
the innermost portion of said screw means engaging 
said re?ector, whereby movement of said compression 
screw means toward the center of said ring distorts said 
open end of said re?ector into a desired shape. 

* * * * * 
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