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UNITED ESTATES ' PATENT " OFFICE 
2,336,508 

' OPTICAL METHOD AND MEANS 

Francis MacLean 'Smith'and Thomas Aquinas ‘y _ 
. Kirby, New York, N. Y. ' . 

‘ Application November 16, 1940, Serial No. 365,914 

(or. 88-24) 18 Claims. 

This invention in its ‘broader aspectrelates to 
methods and means for increasing the effective 
ness of an image, whether directly viewed by an 
observer or photographed for later reproduction. 
While designed primarily to apply to images 
which are originally formed in whole or in part 
by projection and particularly composite images 
which are formed either by the projection of two 
sets of images or of one set of images and the 
re?ection of real objects, this invention in cer 
tain of its aspects may be applied also to ordinary 
projection or to the direct viewing of real objects. 
Our invention is particularly applicable to single 
or composite images which are viewed in cabi 
nets, but is not so limited. 
A use to which our invention is widely appli 

cable is in connection with illusions of a common 
type which embody composite images, whether 
for direct viewing or as a basis for photography. 
For almost a century transparent mirrors angu 
larly disposed between‘ an audience and real ob 
jects have been used to combine into a single 
unitary visible result those objects directly viewed 
and images of other real objects re?ected by the 
mirror. In one such illusion known as “Pepper’s 
ghosts,” for example, actors representing real 
persons were positioned between an audience and 
an angularly and vertically disposed transparent 
mirror which re?ected images of other actors 
who simulated ghosts and were actually placed 
at one side of the transparent ‘mirror and of the 
stage or of the area visible to the audience, thus 
apparently merging the two groups of actors into 
a single composite scene. This illusion with Vari 
ations is described in the United States patent 
to J. H. Pepper and J. J. Walker, Number 221,605, 
dated November 11, 1879. Countless permuta 
tions of such arrangements have been proposed. 
For almost half a century, such illusions have 
been produced by similar combinations of pro 
J'ected images and re?ections of ‘real objects or 
of're?ections of a plurality of projected images. 
It has beenproposed, for example, to project a 
motion picture of action upon the rear of a trans 
lucent screen between which and an audience is 
angularly disposed a transparent mirror which 
re?ects real objects disposed as in a diorama, the 
real image projected from the motion picture 
furnishing a foreground or action component. and 
the virtual image re?ected from the diorama fur 
nishing a background or setting component which 
unite to form a composite image simulating depth 
and giving a stereoscopic e?’ect. 
As a matter of convenience, in this speci?ca 

tion we use the term “foreground component” to 

designate that portion of a composite image which 
represents the action or central theme of that 
which we are presenting. Ordinarily, such rep 
resentations are of persons or objects in motion, 
and the term includes static objects either as 
principals or as supplementary to moving objects. 

' For convenience in the sub-joined claims, we ap 
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ply the term “actor” to include one or more of 
such persons or objects. Similarly, we employ 
the term “background component?’ to designate 
that portion of a composite picture which rep 
resents the setting ‘or surroundings or vother ob— 
jects before or amid which the action takes place. 
As a matter of fact, since a "background com 
ponent” particularly when re?ected from a di 
orama often includes a proscenium arch, for ex 
ample, all of the action of the foreground com 
ponent may seem to take place back of that ele 
ment of the background component. Similarly‘,v 
a “background component” may‘include furni 
ture and other stage settings which may appear 
either forward or back of the images represent 
ing the actors. In the large majority of cases, 
(however, these components appear to be spaced 
from each other thus giving an illusion of depth. 
A motion picture ?lm embodying a foreground 

component for use in such an illusion is produced‘ 
by photographing persons or other objects mak 
ing ‘up foreground action against a background I 
which is as completely black as is possible. If 
the illusion of depth is to be created and main 
tained, it is essential that with the image pro 
jected from this ?lm there be no suggestion what' 
ever of a surface surrounding the image and form 

‘ ing a backgroundsince the appearance of such 
a ‘surface or even a. suggestion thereof jointly‘ 
with a foreground component interferes with the 
wanted background component which is produced 
by re?ection as previously described. An observ 
er should not be conscious of the presence of the 
screen or any part thereof. We have found it 
commercially possible to secure a negative mo 

, tion picture of very excellent quality in which 

45 
what would normally be the background iswholly' 
clear. In printing from this negative a positive 

1 film for use in a projector, however, we have 
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found it practically although not theoretically 
impossible to secure complete opacity in that por 
tion of the positive ?lm not occupied by the fore 
ground action even though the corresponding 
portion of the negative ?lm appears to be wholly 
clear. Unless exposure and development of this 
positive or one ‘of such processes is carried to an 
extreme which produces an unsatisfactory fore 
ground image, the remainder of the film permits 



2 
the passage of a certain amount of light. This 
light seeps through the positive film, as it were, 
even by re?ection from silver grain to silver grain, 
and emerges as diffused light, or light may pass 
through very small transparent spaces suggesting 
minute pin heads. Even when printing is car 
ried out under the best commercial conditions, 
enough light passes through this portion of the 
?lm which should be completely opaque seriously 
to interfere with the effectiveness of the illusion. 
Also, repeated projection causes scratches in the 
emulsion, known in the motion picture business 
as “rain," and other damage which still further 

_ reduces this opacity. 
This foreground component of a composite 

image must be projected upon a. so-called rear 
projection screen. Such a screen, indeed, must 
be used practically speaking for all such pro 
jection since light bearing an image must be 
projected upon the rear surface of a ?at trans 
lucent body and the image viewed from the front 
surface thereof. Projection of light through such 
a screen causes marked diffusion which as a prac 
tical matter is added to the diffused and even 
direct light which passes through what should be 
the opaque portion of the ?lm carrying the fore 
ground component. The result may even appear 
as a bluish haze or scrim tending to make vis 
ible the surface of the screen and apparently 
disposed between the observer and the apparent 
position of at least a portionv of the background 
component. This surface visibility carried by 
this unwanted light in itself interferes with the 
quality of the re?ected background and tends 
to obscure and confuse it, but more important 
is the fact that it reveals to the audience that 
the foreground action is being projected on a 
surface thus indicating the presence of a back 
ground associated with the action. Since the 
illusion of depth depends upon the projection of 
the foreground action apparently spaced well 
apart from a background, including, in many 
cases, a proscenium arch and stage setting, which 
is produced solely by a wanted background com 
ponent as by re?ection as of a diorama, it will 
be readily understood that this visibility of what 
should be the opaque and unseen portion of the 
foreground surface destroys the illusion for 
which others have long striven. 
As will be evident to those skilled in the art 

of making dramatic presentations, there are times 
when the stage, or in an illusion such as the 
one described above, that which passes for the 
stage, must be completely unoccupied. In an 
illusion such an effect is impossible if the screen 
is visible with no foreground component such 
as ?gures representing actors upon it. For exam 
ple, it is highly desirable that the stage appear 
to be empty at the beginning and end of a pres 
entation since otherwise much of the dramatic 
effectiveness is lost. Use of methods and means 
described and claimed herein, so far as we are 
aware, for the ?rst time makes it possible to 
accomplish these new and desirable results in an 
illusion of this character. 
The above di?iculty as caused by unwanted 

light coming from a foreground component is 
much increased by interfering light from other 
sources. 
Light from a diorama disposed as above de 

scribed is in part re?ected by a transparent mir 
ror to an observer, as is necessary in order to 
produce the background component, and in part 
is transmitted through this mirror. A portion of 
this transmitted light falls upon and renders 
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visible the portion of the screén surrounding the 
image of the action of the foreground compo 
nent which should be maintained completely in 
visible if thevillusion of a third dimension is to 
be maintained, as stated above. .Also this visi 
bility, which is in the form merely of interfering 
light and not of images of the objects making 
up the diorama, con?icts with the wanted and 
necessary image of the background component 
thus further reducing the e?iciency of the com 
posite image. The interfering light as it is re 
?ected back toward an observer is also diffused 
to ya large extent owing to the characteristics 
of the translucent screen above stated. The same 
trouble although to a more limited extent fol 
lows the use of a projected background com 

. ponent. 
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A primary object of our invention is to over 
come the above difficulties together with certain 
related di?iculties, as will later appear, which 
in the past have caused the failure of all at 
tempts to produce commercially such types of 
illusions, so far as we are aware. A particular 
object is to maintain the invisibility of the area 
surrounding a projected image of a foreground 
component of a composite picture which has the 
illusion of depth which is produced by combining 
a foreground component with a re?ection of a 
background component. 

Difficulties in some respects similar to the 
above apply to projection within a cabinet or to 
any type of rear projection, even when a com 
posite image is not desired. 
For many years pictures of various types have 

been presented in cabinets, either by projection 
of stereopticon or motion picture type or for di 
rect viewing. Conditions of use of such cabinets 
generally have required that they be employed 
in fully light rooms. As a consequence the de? 
nition of details, light and shade, quality and 
intensity of the picture as viewed have been se 
riously diminished by the effects of interfering 
light, which, as re?ected back to an observer, 
is diffused to a not inconsiderable extent. Simi 
larly it has long been proposed and in a limited 
measure practiced to show motion or still pictures 
upon so-called daylight screens likewise in rooms 
which are darkened only to a limited extent.‘ 
Such projection whether in cabinets or in open 
rooms has not been more widely adopted owing 
to difficulties the overcoming of which is among 
the most important objects of our invention. 
Many of the attempts to produce illusions of 

the type above described have failed because of 
the inability of their proponents to overcome dif 
?culties caused by interfering light not caused 
by the image-making instrumentalities but con 
nected with daylight projection, these di?iculties 

. being even greater with the projection of a com 
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posite image than with that of an ordinary sin 
gle image. Another object of our invention, 
therefore, is to overcome the particularly damag 
ing effects of outside interfering light in connec 
tion with such illusions. 
We overcome the above difficulties and ‘carry 

out the objects of our invention by simple method 
and means. 
We absorb a portion of this interfering light, 

whether coming from a foreground component, 
from a background component or the objects 
which make it up, from the sight opening of a 
cabinet, or, in those cases in which a cabinet is 
not used, from the room generally within which 
a screen is placed. Since the interfering'light 
which does maximum damage is diffused, we pre 



. single image as distinct from a composite 

{control of this interfering light. 

9,888,508 
for tomake use of a wave ?lter which has mini; 
mum transmission of light of those wave lengths ‘ 
which are diffused to a maximum extent and 

- minimum absorption of those wave lengths rela 
tively little diffused. We re?ect another portion‘ 
of this interfering light from the area where it 
would damage the effect which wesecure. We 
prefer to make joint, use of the above steps and 
the means for carrying them out, but any may 
‘be used alone to the end that a much improved 
image is secured. .We so apply these steps and 
means that they do not interfere noticeably with 
the images which are wanted while disposing’ of 

' the interfering light which is not wanted. 
_ All-projection lamps are relatively rich in light 

of the shorter wave lengths, ordinarily spoken 

_ our secondary protective re?ecting means and ?l- - 

10 

of as blue. ‘According to accepted optical law, " 
light "of such wave lengths is diffused to a‘ much 
greater relative extent than is light making up 
the remainder of the spectrum. Consequently 
by diminishing the ‘light of this character we re 
duce diffusion to a relatively greater extent than 
we reduce the total quantitative value of the light. 
It is diffused light which produces much of the 
difficulty which we overcome. , We therefore pre 
fer to interpose .a minus-blue ?lter in the light 
of the foreground component and in the inter 
fering light from other sources so‘ that we cut 
down the amount of light of the shorter wave 
lengths, ordinarily spoken of as blue light. This 
reduction in quantitative light value and indeed, 
the qualitative change in sensory color value are» 
so slight that they are practically imperceptible 
to an observer yet they destroy or at worst much 
reduce the diffused light which would render 
'visible that area which we maintain invisible. 

Also in rear-projection of a single image, we 
have found that the use of a ?lter particularly 
of this character is of value in that it reduces 
the diffused light coming from front or rear. 
which is objectionable with any rear-projection 
screen. 
Another measure whichv we employ is equally 

simple and its results equally striking. To re 
duce to a negligible point other interfering light, 
notably that coming from or associated with a 
background component, we place another protec 
tive transparent mirror between the primary re 
?ecting mirror and the rear-projection screen at 
such an angle that it will re?ect this unwanted 
light away both from the screen and from a view 

. ing station. Likewise this secondary mirror in 
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tercepts interfering light coming from the view- ' 
ing station infront of the screen and re?ects a 
portion of it away from the real image and from 
the vicinity of the apparent position of the vir 
tual image. Hence it is also valuable when a 

image 
is produced. - . 

The acute angle at which this secondary mirror 
is placed relative to the plane of the rear-projec 
tion' screen is such that there is minimum in 
terference with the strong primary image upon 
‘that screen.‘ The intensity of the interfering 
light in relation to that of the foregroundim'age 
(and, indeed, to the amount of damage which it 
does) is so little that steps and means which vir 
tually destroy it are without noticeable effect 
upon the foreground image. 
Our ?lter also is of bene?t in assisting in the 

-It causes a 
quantitative drop in intensity on account of 
transmission losses. This quantitative result is 
independent of the qualitative effect of the par 

- vticular ?lter employed. It'will of course be un 
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which will later appear. 

derstood that the vprotective mirrorand ?lter do 
not physicallya?ect the relatively weak light 
producing the ‘background component but only 
the relatively strong light producing the fore 
ground image. - > w - Y . 

As a matter of simplicity we prefer to combine 

ter asone sheet of plane glass preferably minus 
=blue in ?lter factor read?y transparent and set 
at a slight angle to the plane of the screen. 
Further details of the invention and other ob 

_ jects thereof and its novel features will be under 
stood from the following description and draw 

. ings and particularly pointed'out in the appended 
claims. It will be understood, however, that the 
invention may be embodied in forms other than 
those shown and within the scope of the broader 
claims. The detailed description‘which follows 
refers to the accompanying drawings which illus- _ I 
trate " preferred embodiments. 
In the drawings: - , 

Figure 1 is an isometric view partly broken 
away and partly in section and with certain parts 
omitted for clarity of an exterior of acabinet 
illustrating the practice of our invention. 

Figure 2 is a sectional view of a cabinet illus-‘ 
trating the combination of a projected picture 
and a re?ected diorama. ‘ 
Figure 3 ‘corresponds to Figure 2, the back 

ground image, however, being initially projected 

diorama. - » ‘ 

I Figure 4 shows an embodiment of the inven 
tion similar to that ‘of Figure 1_ but includes the 
placing or a stage setting, which for purposes 
of illustration is substituted for a diorama, in a - 
preferred position ‘which adds much to the ef 
fectiveness 0f the presentation. a 
Figure 4a corresponds to Figure 4 but shows 

the use of a projected background component in 
place of real objects. 

_ Figure 5 illustrates certain of the optical prin 
ciples involved in the practice of our invention. 
Figure 5a represents a ?lm of a type produc 

ing a foreground component of a composite image. 
Figure 6 (Sheet 2) illustrates the practice of 

our invention as applied to the production of a 
negative motion'picture ?lm from av composite 
image formed according to the practice of our 
invention. _ 

‘Figure 7 (Sheet 1) is a preferred variant of 
the form of our invention shown in Figure 3. 

- Figure 8 (Sheet 3) is a diagram showing our 
invention as applied to rear-projection gener 
ally. ' , g . 

In carrying out our invention, we may provide 
an upright substantially rectangular cabinet gen 
erally indicated as II. This cabinet consists es 
sentially of a projection chamber I I (Figure 4), ~ 
va viewing chamber I 3, and a background cham 
ber H. The background chamber may be merely 
a recess in one side of the viewing chamber. In ‘ 
fact, the various “chambers” to which we refer 
in this speci?cation and in the sub-joined claims 
may be merelyparts of one chamber. A project 
ing machine I5 may be disposed within the pro 
jection chamber, or, as shown or indicated in 
Figures 2, 3 and 5, it may be placed directly back 
of a screen I‘! (Figures 1 and 2), sometimes 
hereinafter called a “central surface” for reasons 

This latter arrange 
ment is of course a common one when our inven 

' tion is practiced in a theatre. The projector may 
75 be of the stereopticon or motion picture type, but 
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generally is the latter. If desired, in the struc 
tures shown in Figures 1, 2 and 3, the projector 
may be placed in a projection chamber prefer 
ably located below the viewing chamber, and the 
image re?ected by suitable mirrors upon the 
screen IT. 
The projection chamber l2 and background 

chamber I4 make up a roughly quadrilateral box 
with the background chamber l4 shown in Figure‘ 
2 as above the projection chamber. An observer 
0 looks from a viewing station through a protec 
tive window l8 as seen in Figure 2 placed in a 
forward sight opening l9 or as shown in Figure 6 
a camera may be substituted for the observer. 
All other sides of the housing are closed, except 
that through which images are projected. The 
window 18 has no optical function and is in 
tended merely to keep out of the apparatus the 
heads and ?ngers of observers who are curious 
as to how the illusion is obtained. In those loca 
tions in which external re?ections are trouble 
some it may be omitted. 
In the background chamber of Figure 2, a dio 

rama is indicated containing for example a far 
background 2| disposed upon a wall of chamber 
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I4, and wings '22 and 23 making up a stage set- . 
ting, and, if desired, a simulation of a proscenium 
arch 24. In combination with a minus-blue ?l 
ter, we have found blue an excellent color for 
the diorama or in fact any background compo 
nent. The blue character of the one component 
imparted by the ?lter well cooperates with the 
slightly amber tone of the other component, to 
use sensory terms, to heighten the effect of depth 
and the effectiveness of the illusion, even though 
an observer may not be conscious of any color sen 
sations as such. It is particularly to be noted, 
however, that the effectiveness of the methods 
and means herein described and claimed is in no 
way dependent upon this use of complementary 
colors. although it may be much assisted thereby. 
The diorama is illuminated as by an incandescent 
lamp 25 with a re?ector 26 set in a housing 21 
which if desired may be ventilated. In prac 
tice a plurality of light sources is used, but only 
one is shown for purposes of illustration. _ 
A primary transparent mirror 28 is vertically 

and anguiarly disposed and comprises a front sur 
face 29 and a rear surface 30. The angle at 
which the mirror is to be set depends upon the 
placing of the other elements of the device and 
the results which are desired, but an angle of 
forty-?ve degrees, as shown in Figure 5, is com 
mon. In practice for most purposes we prefer to 
employ a plane sheet of plate glass, but for cer 
tain uses the mirror may be silvered lightly. 
Transmission relatively to re?ection should be 7 
high. As will be readily understood by persons 
skilled in this art, light from sources 25 is re 
?ected from the objects making up the diorama 
and upon the forwardly facing surface 29 of the 
transparent mirror 28, which thereupon forms 
virtual images which make up a background com 
ponent. 
The optical principles involved will be clear by 

a consideration of Figures 1, 2 and 5. As shown 
in Figure 2, the optical axis of a cone of light 
representing a portion only of the diorama is 
indicated in dot and dash line as ABC and a 
projection of a portion CB of this line as CBC'B’ 
becomes the optical axis of the projector l5 which 
is producing the foreground component. DEF 
represents the actualre?ection toward an ob 
server 0 of point D of the diorama and GHI that 
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‘place between the central surface I1 and the, 
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of an opposite point G. Similarly line JKL rep 
resents the actual re?ection of point J toward 
the observer. The observer, however, views this 
background component, except that portion 
thereof which represents the proscenium arch, 
as if it were projected backwardly as indicated 
by the dotted lines HGG, KJJ and EDD respec 
tively and disposed to the rear of the screen I‘! 
in the planes indicated by the dotted lines ex 
tending upwardly from GG, JJ and DD respec 
tively which of course represent the planes of the 
respective virtual images. The proscenium arch 
properly appears as if before the screen II in the 
double plane indicated by dotted lines PP, which 
represent its virtua1 image. Therefore screen I‘! 
bearing a real image which forms a foreground 
component later discussed becomes a “central 
surface’I since it appears as if central between 
the virtual image of the proscenium arch in the 
plane represented by PP and the remainder of 
the background along the planes represented as 
proceedingfrom GG, JJ and DD. The various 
elements making up each component need not be 
or appear to be in planes parallel to each other 
or to those of the other component. For exam 
ple, the impression of perspective in a back 
ground component representing scenery may be 
heightened if its plane is slightly inclined. In 
the sub-joined claims, we speak of foreground 
and background components as disposed in ad 
jacent planes, or as so appearing. We do not 
limit ourselves to a composite image in which 
these planes are but little separated, but wish 
merely to make clear that the planes must be 
sufficiently close to each other so that the re 
sulting composite image has psychological unity. 
A foreground component may be provided by 

a positive ?lm 32, which of course is printed 
from a negative. As shown for purposes of illus-' 
tration in Figure So, this positive ?lm comprises 
essentially a background 33 and a ?gure 35, here. 
shown as that of a dancing girl, which when 
projected create the true foreground component. 
As previously explained the area 33 of the ?lm 
32 surrounding the ?gure 35 must be completely 
opaque unless the illusion is to be destroyed. In 
Figure 5a light leakage or lack of opacity in area 
33 is represented in an exaggerated form. 
By means of the projector I5 a relatively in 

tense image representing this .foreground com 
ponent is projected upon the central surface ll. 
An observer 0 is able to see this image without 
realizing the presence of the transparent mirror 
28. In addition to maintaining a complete ab 
sence of visibility on the central surface sur 
rounding the figure 35, it is also desirable to 
maintain a careful balance between the relatively 
subdued image of the diorama re?ected to form 
the background component and the relatively 
brilliant image which makes up the foreground 
component. . 

To overcome the difficulties caused by the visi 
bility of the area surrounding the foreground 
component as viewed by an observer, such di?i 
culties having prevented the wide commercial use 
of all such illusions so far as we are aware, we 

primary re?ecting mirror 28 both a secondary 
transparent mirror designated as 40 in Figure 5, 
and also a filter 4|. This mirror should be of a 
high degree of transparency, preferably merely 
a thin plane sheet of plate glass. As a practical 
matter and as shown in Figure 2, we prefer to 
combine ?lter and secondary mirror as a single 
unit 42, but in order to make the scienti?c basis 



.are commonly called blue. 

2,336,508 
of our invention clearer in Figure 5 we show the 
two elements as separated, as they may be in fact. 
These two elements cooperate in a plurality of I 

ways to perfect the projection of such a com 
posite image as above described. 
As previously explained, in an illusion of this 

character a ?gure for example making up a 
foreground component of a composite image 
must be projected with its surroundings com 
pletely invisible. In Figure 5 a‘section of a total 
cone of light emanating from a projector not 
shown is bounded by the lines N’M' and PC", 
but a section of a portion carrying an image 
such as 35 is shown as bounded by the lines NM 
and PO‘. Therefore, considering only one verti- _ 
cal section normal to the longitudinal axis of 
light from the projector, the portions of the 
screen between N’ and N and P and P’ must be 
maintained absolutely invisible while that be 
tween N and P bears the wanted image. Since 
the image produced by this vlight as it passes 
through a ?lm or slide in the projector I5 is to 
be viewed from the opposite side of the screen 
I1, this screen must be translucent and permit 
‘emergence of an image-carrying cone shown in 
section in Figure 5 as bounded by NQ andv PR. 
Passage of light through such a screen causes 
diffusion. In order to secure a relatively bril 
liant image, the color of this screen must be, 
relatively light. Screens for rear projection are 
ordinarily blue white or grayish white in sensory 
terms. According to an accepted law of optics, 
light of shorter wave lengths is diffused to much 
greater extent than light of relatively longer 
wave lengths. The light making up these cones, 
including components which should be invisible 
as well as those which should be visible, coming 
as from a projector I5, whether equipped with 
an incandescent lamp or an arc, is- relatively 
richer in light of the shorter wave lengths which 

Consequently light 
relatively rich in the range of low wave lengths 
passing through a light colored screen will be 
diffused to a relatively large extent as indicated 
in Figure 5 for one beam taken as illustrative 
by the dash and double dot lines 43 much ex 
aggerated for clarity. - Also, the light which pene 
trates the theoretically opaque portion 33 of 
the ?lm 32 is largely diffused. As a consequence 
of the two factors above, the side of the screen 
I‘! toward the observer is covered by a scrim 
“ghost” or haze which is generally blue in char 
acter from the standpoint of sensory perception. 
A relatively delicate image re?ected from the 
diorama is in effect combined with this relatively 
strong image from the projector. 
haze (from the sensory standpoint) psychologi 
cally interferes with the relatively weak re?ected 
background and causes great damage by render 
ing visible the area surrounding the foreground 
image as that of the dancer 35 thereby destroy 
ing the illusion. Merely a suggestion of a back 
ground other than that of the background com 
ponent associated with ‘the foreground figures 
tends to destroy the illusiom By the inter 
position of a minus-blue ?lter 4| preferably be 
tween the screen l1 and the primary mirror 
28, we reduce this haze or visible sheen to a 
point where it no'longer destroys the effect and 
thus accomplish an important object of our in 
vention. . ' 

In the projection of a single picture (as dis 
tinct from a component of a composite) through 
a translucent screen, diffused light interferes 
with the detail, clarity, and brilliance of the 
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-feres with the enjoyment of the picture. 

5 
image, although to a less extent than in connec 
tion with the creation of a composite image as 
described above. Although in the projection 
of an‘ordinary single picture, as distinct from 
a composite picture, an observer’ may not be 
conscious of this haze, it. none the less inter 

A 
related object of our invention is to overcome 
this di?iculty. ‘ 

By using a ?lter which removes a substantial 
portion of light of the relatively short wave 
lengths we effect a qualitative rather than a 
‘quantitative change in the light forming our 
primary image upon the central surface. By re 
moving the so-called blue light which is diffused 
to a greater extent than any other, we reduce 
diffusion to an extent relatively much greater 
than we reduce total light. _ 
In sensory terms, a minus-blue ?lter is called 

“amber.” An image which is amber in color is 
supposed to be warm and pleasing. Whatever 
psychological bene?t ?ows from this supposedly 
desirable quality of this color we secure but our 
choice of the ?lter is based upon sound physical 
reasons. Moreover, from the sensory stand 
point, the color change imposed by the ?lter is 
so little as not to be noticed by the ordinary 
observer, but it should be stated that this fact 
does not necessarily indicate that the use of a 
'a psychologically pleasing color though not no 
ticed as a color is not of value. 
1' While We much prefer to use a minus-blue 
?lter, ?lters of maximum impenetrability by > 
other sections of the spectrum may be employed. 

' Since as already stated the light which we wish 
to remove is of relatively much less brilliance 
than that making up the foreground compo 
nent, it is practicable to absorb a reasonable. 
amount of the total light of the foreground 
component in the process of eliminating the un 
wanted interfering light. It is to be noted that 
we absorb no light whatever from the relatively 
weak background component. 
factor of any ?lter is of course helpful on a 

- quantitative basis but we prefer but are not 
compelled to secure the qualitative as well as 
the quantitative effect of a minus-blue ?lter. 
This ?lter has other and important uses as 

will later appear. _ 
The above di?iculty caused by projected light, 

. largely diffused, is accentuated by light re?ected 
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from the diorama, also diffused although to a 
less extent. As a basis of illustration in Figure 5, 
a point A’ is arbitrarily taken. Light re?ected 
from this point follows the path A'B"C' toward 
an observer 0, while a virtual image from it fol 
lows the path B"YZ and contributes to a virtual 
image a section ‘of which appears in a plane 
represented by dotted line 45 passing through Z. 
A portion of- a typical beam represented by a 
‘line A'STU passes through the two surfaces of ' 
the primary mirror 28 and if unimpeded would 
reach the screen I‘! and render it visible. A por 
tion is of course re?ected by surface 29. If all 
of this unwanted light reached the central sur 
face II, it would be vsu?icient to combine with 
the diffused projected light previously discussed 
and very seriously to impair the quality of the 
composite image. In fact this light alone and 
without the deleterious effects of the di?used 

' light may be enough to destroy the effectiveness 
of the illusion. _ 
A primary‘ method of avoiding this di?iculty 

is by re?ecting a major portion of this light 
‘away from the screen‘ I‘! by the secondary in 

The absorption ' 



that a portion of beam A’STU is re?ected by 
miror 40 as shown by a dash line 8V to the bot 
tom of the viewing chamber, which is preferably 
made dead black so that further re?ection is pre 
vented. A portion of this beam which as shown 
by a dash and dot line ST is transmitted by the 
transparent mirror 40 is absorbed by the color 
filter II. In such cases as we actually use the 
color ?lter 4| as separate from the transparent 
mirror ll, further re?ection TW takes place back 

' ’to the mirror 40 andinpartbaclragaintothe 
?lter ti and so on until the emergent beam is too 
weak to._be of consequence. Internal re?ection 
in a single element in such cases as we elect to 
combine ?lter 4| and protective mirror 40 would 
produce somewhat the same effect. As our in 
vention -is shown in Figure 2, however, the de 
creased transmission on account of the filter 
factor reduces to a" low value the intensity of the 
interfering light which actually reaches the 
screen II. 
A portion of this interfering light, and as will ’ 

laterbe explained other interfering light, does 
reach the screen II as at U and is re?ected to 

' ward the observer, as for-one theoretical beam 
only indicated by line UK. It will of course be 
understood that this re?ected light is relatively 
weak. On what might be termed its return trip, 
however, it encounters ?lter 4| and protective 
mirror II which reduce it to such a negligible 
point that it is no longer a factor. 
were able to penetrate beyond the protective mir 
ror 40 and within a ?eld of vision it would be 
again re?ected in part by surface 30 of the 
primary mirror 28 downwardly as shown in 
Figure 5 and out of the observer's ?eld. As a 
matter of fact, the surface of screen ll toward 
an observer must be relatively rough and con 
sists of a‘ multitude of small particles. Conse 
quently this (and other) interfering light, con 
sidered from the standpoint of a considerable 
quantity of it, is re?ected, ‘not so much as shown ' 
by ox. but more directly back toward an ob-v 
server. Also, since the screen must be translucent 

permit light from the projector to penetrate, 
a portion of this interfering light before re?ec 
tion also penetrates to a certain extent and con 
sequently after re?ection is in part diffused. 

It of course must be understood that as a mat 
ter of fact much of the single section of the 
screen l'l represented by the line NP from time 
to time is not occupied by an image which the 
audience should see but represents the surround 
ings of that image which must be kept invisible. 
That is, each image from the ?lm 32 is instantly 
succeeded by another, a section of which in any 
given plane is likely to be different from the pre 
ceding section in the same plane. For purposes 
of convenience, in this speci?cation and in the 
appended claims the singular term “image” has 
been used, but it must be understood to include 
a succession of different images succeeding each 
other. 
Not all interfering light, however, comes from 

the diorama and projector. 
projection chamber through the opening IS. A 
portion is cut all by an apertured member hav 
ing bailles l8 and 41 (Figures 1 and 2) set above 
and below the screen I1. If desired, this mem 
ber may itself form a proscenium arch or other 
decorative feature. So-called shadow boxes, not 
shown, projecting forwardly toward an observer 
from the viewing opening and other devices may 
be used further to reduce the interfering light, 
but they are clumsy, space-consuming and not 

Much enters the , 

In fact 11' it " 

60 

65 

‘ asset-cos 
clined mirror 40. From Figure 5 it will be seen very effective. Under ordinary conditions disre 

garding our particular arrangement above de- ' 
scribed, a large portion of this interfering light 

, would reach the screen I‘! and hence would in 
terfere with the effectiveness of an image in gen 
eral and, an illusion in particular, An optical 
axis C'B" of the point A’ within the diorama 
image extended in Figure 5 as B"YZ may be 
taken as representing a. single path of inter 
fering light. Stray interfering light will exist 
within the entire area opposite screen H. The 
forward surface 29 of the primary mirror 28 re 
?ects a portion B"A' of this interfering light into 
the diorama where it is helpful rather than harm 
ful. An additional portion follows B"YZ. The 
interposition of the secondary mirror 40, how 
ever, re?ects a portion of this interfering light 
back upon the rear surface 30 of the primary 
mirror as indicated by the dash and triple dot 
line‘YY' of Figure 5. For reasons stated above 
in connection with beam A'STU, this light upon 
re?ection is in part di?used. As is clear, a por 
tion of this light is harmlessly transmitted back 
toward the observer but another portion Y’Y" 
is re?ected downwardly to the blackened bottom 
of the projection chamber. 

Similarly interfering light which may be con 
sidered as following the dot and dash line 
CBC'B', which represents the optical axis of the 
projector, is re?ected by front surface 29 of the 
primary mirror as BA into the diorama where it 
is helpful. Similarly re?ection from the front 
surface of protective mirror 40 as indicated by .v 
the dash and quadruple dot line CD’ is re?ected 
to the back surface 30 of primary mirror 28 and 
as indicated in the quadruple dot line D'E’ thence 
downwardly to the bottom of the cabinet and out 
of the ?eld of vision of observer 0. 
The absorption factor of the filter 4| reduces 

the intensity of interfering light actually reach 
ing the central surface l1, consequently increas 
ing the effectiveness of the image there projected. 
Its minus-blue ?lter factor, if that factor is em 
ployed, is particularly valuable because much of 
this interfering light upon its return trip, so to 
speak, is diffused. It is also to be observed that 
our use of primary and secondary mirrors rather 
than decreasing the e?ectiveness of the fore 
ground image increases it by disposing of much of 
this interfering light. It will thus be seen that 
wholly independently of the diorama or of any 
other image making up a composite, our system 
of a plurality of transparent mirrors angularly 
disposed between an observer and a projection 

l screen increases the efficiency of so-called day 
light projection, as also does our use of a color 
filter either alone or in conjunction with one or 
more transparent mirrors. 
To illustrate diagrammatically this use of our 

invention with a single and protective mirror, in 
Figure 8 we show a translucent rear projection 
screen 49 in a mount 50 upon which a projector 
5| throws an image. Between an observer repre 
sented by 0 and the screen a protective trans 
parent mirror 52 preferably embodying a ?lter 
factor preferably minus-blue is disposed. The 
re?ective capacity of this mirror and its ‘position ' 
in relation to the image uponthe screen 49 are 
‘such that the observer is not conscious of any 
re?ection from the screen although the mirror 
does re?ect and absorb interfering light. So far 
as we have observed, such a protective mirror 
taken alone has no effect whatever in giving to a 
single image any impression of depth. Its func 
tion is ' solely protective. 
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In Figure 3 we show a form of our invention in 

which one element of a composite image is 
formed by a projector 54, which may be either 
motion or stereopticon, upon a translucent screen 
55 protected by a transparent protective mirror 
56. This image is re?ected by a primary mirror 
61 thus creating a virtual image forming a back 
ground which appears in a position indicated 
by dotted line 58. We prefer to make this sec 
ondary mirror 56 also in the form of a minus 
blue ?lter. A projector I5’ throws a foreground 
image upon a translucent screen 6| which forms 
a central surface such as I‘! which in the man 
ner previously described is protected by a com-‘ 
bined transparent mirror and ?lter 63. 

Instead of projecting foreground and back 
ground pictures, any desired combination of im 
ages may be used. - 

Figure 4 illustrates a preferred variant of our 
invention in which a diorama or the like may be 
disposed in a position which increases the effec 
tiveness of a composite image of which it forms a 
part. . ‘ 

In a cabinet II having a projection 
chamber I2 a motion picture or still pro 
jector I5" may be so disposed that by 
means of a mirror or prism 65 suitably sup 
ported as by a bracket 65’ an image is pro 
jected through a translucent screen 66 forming 
a central surface placed at the bottom of an im 
age chamber 61 equipped with a diagonally dis 
posed primary transparent mirror 68 and a sec 
ondary or protective transparent mirror 69 placed 
between the pimary mirror and screen. If de 
sired, a series of mirrors may be used. This sec 
ondary mirror preferably embodies a minus-blue 
?lter and functions as does the mirror-filter 42 
previously described. To the left of the image 
chamber as viewed in Figure 4, a diorama cham 
ber 18 may contain a diorama or other small ob 
jects or stage settings. For purposes of illustra 
tion a chair_'II is shown. Illumination is fur 
nished as by a battery of lamps of which one 12 
is shown. It will be readily understood that the 
image of the chair ‘II, which of course must be 
disposed in the diorama upside down in order to 
appear rightside up in the composite image, will 
be re?ected through an opening "and by the 
mirror 68. The apparent position of the diorama, 
that is, its virtual image, is as shown in dotted 
lines 14 in the projection chamber I2. If de 
sired, the area ‘I5 surrounding opening 13 may 
be decorated to simulate a proscenium arch a 
virtual image of which appears‘ as indicated by 
dotted lines ‘I5'_. ’ 
The image cast by the projector I5" upon the 

10 

30 

screen 66 and that re?ected from the diorama by I 
the mirror 68 will be seen as a composite by an 
observer 0 through an' opening ‘I6 of a viewing 
chamber I3’ upon mirror 11 disposed directly 
above transparent mirror 68 and central sur 
face 66. 
The positioning of the diorama chamber ‘I8. be 

low the ?oor of the viewing chamber I3’ and with 
its opening 13 completely shielded from view or 
access by an observer is of great value since 
otherwise the illusion is likely to be diminished 
or destroyed since an observer is likely to peer 
within the cabinet and discover the diorama. 
In the arrangement shown in Figure 4 such 
curiosity cannot be grati?ed. Also the diorama 
is completely protected from direct interfering 
light which might tend in certain circumstances 
to destroy the desired effect. Obviously the 
diorama must be illuminated but such illumina 

no 
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tion may well be controlled and standardized as 
can be done, for example, when the source or 
sources 12 represent all of the impinging light. 
Such positioning of a diorama or other objects 
or simulated stage settings is within the object 
of our invention. . ~ _ 

Figure 4a shows an arrangement similar in 
general construction to that of Figure 4 but em 
ploying a plurality of projectors instead of one 
projector and a diorama or the like. 
Within a projection/chamber 8| we dispose 

a motion picture or still projector 82 which by 
re?ection from a mirror‘ or prism 83 projects an 
image upon a translucent screen 84 forming a 
central‘ surface. A second projector 86, which 
may be either motion picture or stereopticon, by 

' re?ection from a mirror or prism 81 and a mir 
ror 88 projects an image upon a translucent 
screen 89 which is in line. with a transparent 
mirror 98 which is disposed within an image 
chamber 9| of which screen 84 forms a portion 
of the bottom. A secondary or protective trans 
parent mirror 92, preferably also embodying a 
filter, is disposed at an acute angle to the plane 
of screen 84 and performs the function previously 
described for mirror-?lters 42 and 69. A protec 
tive mirror 93 may be used in connection with 
screen 88. The virtual image re?ected‘ from the 
real image projected upon screen 89 is indicated‘ 
in dotted lines 89'. ' 

.It will be noted that in this instance, as pre 
viously stated might be done, the component 
which we for convenience term “background" 
actually appears as if before the foreground com 
ponent. The point of this phase of this con 
struction and method is that two components, 
one a virtual and the other a real image, are 
united to form a composite image. The com 
posite image thus formed is re?ected by mirror 
84 disposedv within a viewing chamber 95 and 
through an opening 96 to an observer 0. It will _ 
of course be understood that the operation and 
principles of this form of our, invention are 
similar to those previously described. ' 
Figure 6 ‘(Sheet 2) illustrates our invention as 

applied to the making of a composite photograph. 
vA primary image as for example a foreground 

component of a composite picture may be pro 
jected as previously described upon a translucent 
screen I8I placed in an opening in a viewing 
chamber I82._ Another or second image as pre 
viously described may be formed upon another 
translucent screen I83 disposed in an opening in 
another and contiguous wall of the viewing 
chamber. Alternatively real objects may be 
used. A transparent mirror _ I84 placed diag 
onally and in line with these two screens func- 
tions as previously described. Secondary pro 
tective mirrors I85 and I86, in each Case also 
preferably including a ?lter factor preferably 
minus-blue, operate as previously described. If 
desired, protective mirror I86 may be omitted, 
and should be omitted if the virtual image is 
re?ected from real objects. By means of a cam 
era I 81 having within a light sensitive surface 
and disposed opposite an opening I88 the com 
posite image previously described as being viewed 
by an observer 0. may be photographed. It will 

" of course be understood that even when ‘both 
70 
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protective mirrors are employed, the photo 
graphic intensity of neither image is seriously 
reduced but instead the effectiveness of ‘ the im 
ages as photograph is increased. If protec 
tive mirror I86 is not used, as would be the case 
when real objects take the place of the pro- 
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jected image, the use of our protective devices 
and steps does not at all decrease the illumina 
tion of the second image, which then can be 
made relatively weak if desired. 
In the variant of our invention shown in Fig- 6 

‘ ure '7 (Sheet 1) we may employ two projectors 
H l and I I2, either motion vor still but preferably 
motion, in vertical alignment with each other, 
to form upon translucent screens H3 and ill 
a ?rst image and a second image respectively, 10 
such images being foreground and background 
components respectively of a composite image. 
Within a duplex image chamber “6, in a rear 
wall of which screens H3 and Ill are disposed, 
a totally-reflecting mirror I I1 and a transparent 15 
_mirror H8 are placed in alignment one above 
the other. These mirrors, in a‘manner which 
will be readily understood by reference to Figure 
_'I, appear to present the background component 
along the line indicated at H9 which represents 20 
its virtual image. Protective transparent mirrors 
Ill and I22, each preferably embodying a minus 
blue filter factor, cooperate with the screens H3 
and Ill respectively in the manner previously 
described. The observer 0 views the composite as 
image through an opening I23 in the front wall ' 
of the viewing chamber. 
Throughout muchpof the foregoing speci?ca 

tion and in all but one of the drawings we have 
I ‘ illustrated the secondary or protective transpar- 30 

. ent mirror and ?lter as one integral unit. For. 
a majority of purposes‘ we prefer to construct 

’ these two instrumentalities as one because of 
simplicity, economy and other obvious advan 

‘ tages but it is to be understood that they may ‘35 
be constructed and used separately. In all forms 
of the invention both primary and protective mir 
rors should be of relatively low re?ecting capac 
ity. For most purposes. ‘sheets of plane glass 
are adequate. We are aware that'all glass has 40,. 
more or less of color characteristics, but of course 
in speaking of a ?lter we refer to a scienti?cally 
planned and intelligently employed filter factor, ' 
and not to a quality which is haphazard acci 
dental and unwanted. , ' 

It is particularly to be noted that our protec 
45 

' tive steps and means when applied to a com 
posite image neither by absorption or re?ection 
or either thereof in any manner affect the in 
tensity of a relatively weak virtual image re 
flected from real objects making up a background 
component. Neither do these factors,lor either 
thereof, reduce the intensity of a relatively > 
strong real image making ‘up a foreground com 
ponent to a point affecting its visible integrity or 55 
photographic effectiveness. Instead, the appli 
cation of these measures or either of them, ap 
pears to increase the brilliance of this compo— 
nent, and, in fact of a single image if applied 
thereto. , , 

The advantages-of our invention will be un- ' 
60 

derstood from the foregoing speci?cation, the 
sub --joined claims, and the drawings which form 
a part hereof. They include the provision of 
method and means for creating an, improved 65 
composite image or an improved single image 
produced by rear projection, such improvement 
,?owing primarily from the provision of method 
and means for overcoming the harmful effects 
of interfering light, particularly diffused light, 70 
and in positioning the various elements in an 
improved relation with each other. 
We claim: - 
1. ‘In-an optical device, a chamber with a 

. viewing opening at one side, a primary trans- 75 
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parent mirror angularly disposed in relation to 
said viewing opening and in line therewith, means 
for causing said primary transparent mirror to re 
?ect a ?rst or virtual image to a predetermined 
plane, said ?rst image being one component of a 
composite image, a translucent screen disposed 
in said chamber in line with said primary mirror 
and with said viewing opening and in a plane ad 
jacent but slightly separated from that of said 
virtual image, a projector disposed in the rear 
of said screen for placing a second image upon 
said screen during the existence of said ?rst or 
virtual image formed by said transparent mirror, 
said second image being another component of 
said composite image, and a second or protective 
transparent mirror disposed between said screen 
‘and said primary transparent mirror and in ver 
tically angular relation to each thereof, said pro 
tective mirror being so disposed in accordance 
with optical law that the opposite faces thereof 
re?ect interfering and unwanted light out of an 
observer's ?eld of vision without materially re 
ducing the visibility of said composite image. ‘ 

2. man optical device, a chamber with a view 
ing opening at one side, a primary transparent 
mirror angularly disposed in relation to said view 
ing opening. means for causing said primary 

, transparent mirror to re?ect a ?rst or virtual 
image to _a predeterminedplane, said image form 
ing one component of a composite image, a trans 
lucent screen disposed in said chamber in a plane 
adjacent but slightly separated from that of said 
virtual image ‘re?ected by said primary mirror, 
means for placing a second image upon said 
screen while said virtual image is in existence, 
said second image forming another component 
of said composite image, and a second or pro 
tective vtransparent mirror including a minus-blue 
?lter factor disposed between said screen and 
said primary transparent mirror and in vertically 
angular relation to each thereof, said protective 
mirror being effective to reduce the amount of 
interfering light affecting said composite image 
without interfering with said re?ected image. 

3. In an optical device, a chamber with a view 
ing opening at one side, a translucent screen dis 
posed in said chamber in line with said opening, 
means for creating an image upon said screen, 
and a transparent plane minus-blue ?lter forming 
a transparent mirror disposed between said screen 
and said opening and in line with each thereof 
and in acute angular relation to said screen and 
adjacent thereto. 

4. In an optical device, a chamber with a view 
ing opening at one side, a translucent screen 
disposed in said chamber in line with said open 
ing, a projector for creating an image upon said 
screen, a source of light for said projector rich in 

‘ blue, and a minus-blue plane transparent ?lter 
disposed in line with said viewing opening and 
said screen and disposed in acute angular relation 
to said screen and adjacent thereto. 

5. In an optical device, a first chamber formed 
with a viewing opening at one side, a second 
chamber adjacent said ?rst chamber and hav 
ing an opening communicating with said ?rst 
chamber, real objects representing a stage setting 
or the like being disposed in said second chamber, 
means for illuminating said objects, a primary 
transparent mirror angularly disposed in relation 

' to said viewing opening and in line therewith and 
with said objects within said second chamber for 
re?ecting from said objects to a predetermined 
plane visible from said opening a virtual image 
of said objects when they are illuminated by said 
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illuminating means, said re?ected image being 
one component of a composite image, a trans 
lucent screen disposed in said chamber adjacent 
but slightly separated from the plane of said 
virtual'image, a projector disposed in the rear 
of said screen for projecting an image upon said 
screen, said image being another component of 
said composite image, and a second or protective 
transparent mirror so disposed in accordance 
with optical law between said screen and said‘ 
primary transparent mirror in such angular and 
spatial relation to each thereof that opposite faces 
thereof re?ect to points outside of the ?eld of 
an observer’s vision interfering and unwanted 
light without materially reducing the visibility 
of said composite image. _ _ 

6. In an optical device, a ?rst chamber with 
a viewing opening at one side, a ‘second cham 
ber adjacent to said ?rst chamber and having 
an opening communicating with said‘ ?rst cham 
ber, real objects representing a stage setting or 
the like being disposed in said second chamber, 
means for illuminating said objects,a transparent 
mirror angularly disposed in relation to said 
viewing opening and in line therewith and with 
said objects within said second'chamber for re 
?eeting to a predetermined plane visible from 
said viewing opening a virtual image of said ob 
jects when illuminated by said‘ illuminating 
means, said re?ected image being one component 
of a composite image, a screen in said ?rst cham 
ber in a plane adjacent but slightly spaced from 
that of said virtual image, means for forming an 
image upon said screen during the existence of 
said virtual image, said image so formed being 
another component of said composite-image, 'said 
image forming means and said transparent mir 
ror passing to the region adjacent said com 
posite image unwanted and interfering light pre 
dominantly of a given group of related wave 
lengths,’ and a color ?lter disposed adjacent 
said composite image and between' said screen 
and said transparent mirror for absorbing that 
selected and unwanted portion of the light of 
said group of wave lengths which would other 
wise interfere with said composite image there 
by preventing said light so absorbed from inter 
fering with said composite image while not-cor 
respondingly reducing the over-all visibility of 
the image. 

'7. In an optical device for producing a com» 
posite image having depth of which a fore 
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'jector for creating a second image upon said~ 

50 

ground component is produced from a motion _ , 
picture ?lm intended to include only an image‘ 
of an actor, the area surrounding the image of 
the actor in said ?lm being'intended to be opaque 
but in fact and by necessity being permeable by 
light, and said composite image also having a 
background component which is produced by a 
virtual or re?ected image; a screen, means for 
projecting an image of an actor from such a 
motion picture ?lm upon said screen, means for 
re?ecting a virtual image of a background to a 
plane adjacent said screen, and means for re 
ducing to a negligible value the quantity of such 
unwanted light from said area surrounding said 
actor which is transmitted to an observer of said 
screen thereby inhibiting the visibility which 
otherwise would be imparted to said screen by 
unwanted light projected ‘through said surround 
ing areas of said ?lm thereby preventing the-de 
struction of the illusion of reality. 

8. In an optical device for-producing a com 
posite image having depth of which a fore 
ground component intended ‘to include only an 

9 
image of an actor is projected upon the rear 
of a screen from a motion picture ?lm, the area 
of the foreground component upon said screen 
surrounding the actor during the projection of 
said ?lm being intended to be invisible, and said 
composite image also having a background com 
ponent which is produced by a virtual or re?ected 
image; a screen, means for projecting an image 
of an actor from‘such a motion picture ?lm upon 
said screen, means for re?ecting a virtual image 
of such a background in a plane adjacent to 
that of said screen, unwanted light from said 
projecting means and said re?ecting means mak 
ing visible said area of said foreground com 
ponent surrounding the image of said actor, and 
means associated with said screen for re?ecting 
away from an observer's vision said unwanted 
light thereby reducing to a negligible value the 
visibility whichlotherwise would be imparted to 
the portions of said screen surrounding the image 
thereupon of the actor. - . -' 

9. In an optical device, a primary transparent 
mirror disposed in vertical and angular relation 
to a viewing station, a ?rst translucent screen 
disposeda upon the side of said transparent mirror > 
relatively distant from said viewing station and 
in line with both thereof, a ?rst protective mirror 
disposed between said ?rst screen and said pri 
mary re?ecting mirror and in acute angular rela 
tion to said ?rst screen and adjacent thereto, a 
?rst projector for creating a ?rst image upon 
the rear of said ?rst translucent screen, said ?rst 
image forming one component of a composite 
image, a second translucent screen disposed in 
line with said primary transparent mirror upon 
the side thereof relatively distant from that upon 
which said ?rst screen is disposed, a second pro 
tective transparent mirror disposed between said -_ 
second screen and said primary re?ecting mirror 
and in acute angular relation with said second 
screen and adjacent thereto, and a second pro 

second translucent screen, said second image be 
ing re?ected by said primary transparent mirror 

’ to form a virtual image in a plane adjacent that 
of said ?rst image but slightly spaced therefrom 
thereby furnishing another component of said 
composite image, said ?rst and second protective 
mirrors being so disposed in accordance with op 
tical law that both faces thereof re?ect inter 
fering and unwanted light out of the vision of an 
observer of said ‘composite image without ma 
terially reducing the visibility‘ of said composite 
image. 

10. .A method of creating a composite image in 
line with a viewing station which comprises form~ 
ing by re?ection a virtual image in‘a predeter 
mined plane, said image being a ?rst component 

' of a composite image, projecting a real image 
60 
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75 

in a plane adjacent but slightly spaced from said 
virtual image, said real image forming a second 
component of the composite image, intercept 
ing such projected ‘light which is of relatively 
short wave lengths thereby increasing the effec 
tiveness of the composite image by reducing the 
amount of di?usion, and re?ecting interfering 
light in a direction away from the composite 
image and from the viewing station thereby fur 
ther increasing such effectiveness. . 

11. A method of creating a composite image 
which comprises re?ecting to a ?rst-predeter 
mined plane a virtual image of real objects visible 
from a viewing station, creating a real image 
in a second predetermined plane adjacent but 
spaced from the plane of the re?ected or virtual 
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image. said images together forming a composite 
image visible from the viewing station, said crea 
tion of said composite image causing some "uné= 
wanted light adjacent said composite image, 
maintaining substantially invisible the area of 
said second plane surrounding said real image by 
re?ecting in a direction away from the viewing 
station a substantial portion of such unwanted 
light thereby increasing the effectiveness of the 
composite image. 

12. A method of daylight projection which 
comprises projecting an image upon the side of 
a translucent screen opposite a viewing station 
by a light relatively rich in the shorter wave 
lengths thereby causing diffused light to emanate 
from the side of the screen relatively adjacent 
the viewing station, the screen being subjected to 
interfering light passing to it from the general 
direction of the viewing station, intercepting a 
portion of such light of the shorter wave lengths 
thereby decreasing the relative amount of diffused 
light emanating from the screen without propon 
tionately reducing the [total illumination upon 
the screen, and re?ecting away from the view 
ing station and from the screen a portion of the 
interfering light while maintaining the visible 
integrity of the projected image. 

13. A method of creating a composite image 
having depth which comprises forming a basis 
for a foreground component by photographing ; 
upon a negative film an actor disposed before a 
background which on account of the limitations 
of photographic technique when reproduced in 
a positive ?lm will be largely but not completely 
opaque, reproducing said negative ?lm as a posi- ; 
tive ?lm in which areas surrounding an image 
of the actor are not wholly opaque, projecting the 
positive film to form a real image of the fore 

. ground component upon an image receiving sur 
face in a predetermined plane, forming a virtual ~ 
image of a background component in a plane 
adjacent but slightiy spaced from that of the 
foreground component, said components uniting 
to provide said composite image, and reducing to 
a. negligible value light which passes to an ob 
server from the areas in the positive film sur 
rounding the image of the actor while transmit 
ting said image substantially unimpaired thereby 
preventing the consequent visibility of areas in 
the foreground component surrounding the image 
of the actor from destroying the illusion of reality. 

14. A method of creating a composite image 
having depth which comprises forming a fore 
ground component by photographing upon a 
negative film an actor beforea background which 
on account of the limitations. of photographic 
technique when reproduced in a positive film will 

. be largely but not wholly opaque, reproducing said 
negative film as a positive ?lm in which areas 
surrounding an image of the actor are not wholly 
opaque, forming a real image of the foreground 
component by projecting the positive ?lm upon an 
image receiving surface in a predetermined plane, 
re?ecting light from objects making up a back 
ground component to a plane adjacent but 
slightly spaced from that of the foreground com 
ponent thereby forming a virtual image of a 
background component, said foreground and 
background components uniting to form the com-, 
posite, image, and reducing to a- negligible value 

' both unwanted light which is transmitted along 
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with the re?ection from said objects‘ making up 
a background component and light which passes 
to the observer from the areas in the positive 
?lm surrounding the image of the actor while 
transmitting said image substantially unimpaired 
thereby preventing visibility of such areas sur 
rounding an image of the actor in the foreground 
component from destroying the illusion of reality. 

15. A method of creating a composite image 
having depth which comprises forming a fore 
ground component by projecting an image of an 
actor in a predetermined plane, such projected 
image being intended to be surrounded by areas 
which are wholly invisible, re?ecting a virtual 
image of a background component to a plane ad 
jacent but slightly spaced from that of the fore 
ground component, said re?ecting step neces 
sarily causing transmitted light to pass toward 
the image of the actor and the areas surround 
ing it making up the foreground component, and 
re?ecting to a point outside of the field of vision 
of a person viewing the composite image a’sub 
stantial portion of such transmitted light there 
by preventing it from rendering visible such areas 
in the foreground component, such visibility if 
present destroying the illusion of reality. 

16. In an optical device, a chamber with a 
viewing opening at one side, a translucent screen 
disposed in said chamber in line with said open 
ing, a projector disposed upon the side of said 
screen opposite said opening, said‘ projector emit 
ting light which is stronger in one group of 
related wave lengths than in others, and a trans 
parent plane ?lter having a transmission band 
complementary to said group forming a trans 
parentmirror disposed between said screen and 
said opening and in line with each thereof and 
in acute angular relation to said screen and 
adjacent thereto. 

17. A method of producing a composite image 
having depth which comprises re?ecting a cir 
tual, image of a background component to a 
predetermined plane adjacent but slightly sep 
arated from a motion picture screen, while said 
background component is in existence project 
ing in motion a real image of a foreground com 
ponent upon the screen, said foreground com 
ponent not occupying all of said screen, said 
background component and said foreground com-' 
ponent uniting to form the composite image, and 
maintaining substantially invisible those portions 
of the screen not occupied by the foreground com 

_ ponent. , 

18. A method of producing a composite image 
having depth which comprises reflecting a virtual 
image of a. background component to a predeter 
mined plane adjacent but slightly spaced from a 
motion picture screen, ?rst maintaining said 
background component visible alone and said 
screen substantially invisible, immediately there 
after and while said background component is in 
existence projecting in motion a real, image of a 
foreground component upon the screen, said fore 
ground component not occupying all of said 
screen, said background component and said fore 
ground component then uniting to form the com 
posite image, and thereafter maintaining .sub 
stantially‘invisible those portions of the. screen 
not occupied by the foreground component. 

FRANCIS MACLEAN SMITH. 
THOMAS AQUINAS KIRBY. 


