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PATENT OFFICE

CLINTON W. HOUGH, OF NEW YORK, N. Y. ASSIGNOR TO WIRED Ii;ADIO, INC., OF
' NEW YORK, N. Y, A CORPORATION OF DELAWARE '

SYSTEM FOR PROJECTING LIGHT IN VARIANT COLORS

Oilginal application filed Januhry 24, 1930, Serial No. 423,004. Divided and this application filed
: April 30, 1931. Serial No. 533,940. - .

This is-a division of my application Serial
Number 423,004, filed January 24, 1930, en-
titled System for projecting light in variant
colors, and specifically relates to a system for

5 projecting light in variant colors under con-
trol of electrical energfy at audio frequencies.

One of the objects of my invention consists
in providing a projector system adapted to
be manually controlled to project overlapping

13 heams of light of variant colors ipon a screen
or upon stationary or moving cbjects to pro-
duce color and form combinations for edu-
cational and entertainment purposes. /

Another object comprises, producing a pro-

“13-jector system in which the colors of & plu-
“rality of overlapping beams-of light are au-

_tomatically varied to produce upon a screen.

or objects either stationary or moving a great

variety of color combinations.
<)
tion consists in providing a projector system
which may be both manually and automati-
cally controlled to project overlapping beams
of light of variant colors to produce through
£3 manual and automatic control a very great va-

" riety of color combinations.

. . . .

Another object consists in providing a'pro- .

jector system in which overlapping beams of

light of variant colors are transmitted
£3 through one or more pattern screens in motion
or stationary to produce colored patterns of
an infinite variety of color, form, and relative
intensities, which may serve as ‘designs for
fabrics, wall paper, and the like. ‘

A further object comprises producing a
projector system wherein the intensities of a
plurality of overlapping beams of light of va-
riant colors are controlled in accordance with
the tempo and volume of music or electrical
49 currents of audio frequency. '

I accomplish the above desirable features
and effects by a novel projector system in
which a plurality of light projectors are indi-
vidually controlled, either manually or auto-

45 matically, or in combination, to control the

o5

0l d intensity of the light projected .
S i o o “also employed in the said projecting machine.

by each of such projectors in cuch manner as
to produce beams of variant colored light
overlapping in one of a plurality, or in a plu-
50 rality of planes to produce an infinite variety

Another object contemplated by my inven-

of color and form combinations and effects,
and to give the effect of motion to the multi-
colored shadows of pattern screens or objects
interposed between the projectors and a,
screen upon which the light is projected.

In the drawings accompanying and form-
ing a part of the specification and in which
like reference numerals designate correspond-
ing parts throughout: - o

Fig. 1 is a perspective view of the general 60
arrangement of the apparatus employed in
an embodiment of my invention, comprising,

a projection machine, a pattern machine, an
okjeet supporting turntable, and a screen.

. Fig. 2 is a horizontal sectional view along 66
the line 2—2 of Fig. 8 of the said projection
machine. ' ' o

Fig. 8 is a vertical sectional view along the
line 3—3 of Fig. 2., o,

Fig. 4 is a partial horizontal sectional view 70
along line 4—4 of Fig. 3. S

‘Fig. 5 is a partial verticai sectional view
along the line 5—5 of Fig. 2.
~ Fig. 6 is a top plan view of an arrange-
ment of keys and key levers employed in the 75
said projection machine. o

Fig.7is a longitudinal sectional view along
the line 7—7 of Fig. 4. o

Fig..8 is a vertical sectional view of an
arrangement of certain mechanical elements 80
of the said projection machine. ‘

Fig. 9 is a vertical sectional view corre-
sponding to the view shown in Fig. 8 but illus-
trating the same mechanical elements in dif-
ferent relative positions. ; 86

Fig. 10 is a front elevation of a rotary
color screen employed in the before men-
tioned projection machine. .

Fig. 11 1s a side elevation and partial sec- g4
tional view of the rotary color screen shown
in Fig. 10. oo

Fig. 12 is a front elevation of a light inter-
cepting device employed in the said projec-
tion machine. :

Fig. 13 is an elevation of a distorting lens

56

95

Fig. 14 is a partial top plan view of the dis- -

“torting lens shown in Fig. 13.

Fig. 15 is a longitudinal sectional view of 8 100
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ing1, are

. An extended part

2

kaleidoscopic tube employed in the said pro-
jection machine. ‘
Fig. 16 is an end elevation of the kaleido-
scopic tube shown in Fig. 15.
Fig. 17 is a sectional view of the pattern
machine before mentioned and shown in

Fi%. 1.

ig. 18 is a diagrammatic representation
of the electrical circuits and electrical appa-
ratus as used in the embodiment of my inven-
tion described herewith.

Fig. 19 is a schematic representation of a
method of light projection employed in my
invention. \ :

Fig. 20 is a schematic representation of an
arrangement of projectors which is a part of
my invention. , ‘

Referring to the drawings in_detail, and
particularly to Fig. 1, in the housing 1, which
is'a part of the projection machine, means are
disposed for projecting a plurality of variant
colored beams of light on a screen 2. Inter-
posed in the path of these beams there is pro-
vided a pattern machine 3, and an object
supporting turntable 4, either, or both, of
which may be used, at the option of the
operator, to define and affect the variant
colored light beams in a way such as to cause
a great variety of different ‘shapes and
shadows to be cast upon -the screen 2.

The housing 1 is mounted upon support-
ing members, there being four in all, one at
each corner of the housing, three of these
supporting members 5, 6, and 7 being shown
in'Fig. 1. Centrally ciisposed between these
supporting members, and beneath the hous-
three compartments 8, 9, and 10,
which form a component part of the projec-
tion machine, and which contain, respective-
ly, a complete radio receiving set with auxil-
iary stages of audio frequency amplification,
a complete reproducing phono raph of the
type which employs an electrica pick-up de-
vice for reproducing sound recordings
through the agency of a loud speaker, and a
loud speaker whizh is common to both of
the foregoing. These scund reproducing de-
vices are provided for the purpose of furnish-
ing sound effects, principally musie, to accom-
pany sympathetic visual effects which are
cast upon the screen
pose of altering these visual effects in accord-

ance with the rhythm and intensity of the .

sound effects in & manner hereinafter de-
seribed. :
11 of the housing 1 is
provided on that side of the housing 1 which
normally faces the operator. Positioned in
this extended part 11 of the housing 1is a
keyboard 12 outwardly similar in construc-
tion to the keyboard to be found in an ordi-
nary pianoforte. Positioned on the extended

art 11 of the housing 1, and above the key-
goard 12, is a remote control panel 13 for
operating and controlling the radio broad-

2, and also for the pur-

1,801,216

cast receiver contained in th’e.com(fartrn'ent 8.
Also positioned upon the extended part 11
of the housing 1 are knobs 14, 15, 16, 17, 18,
19, 20, 21, 160 and 192 for operating con-
trolling elements more fully described later.
Additional knobs 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, and 43
for operating controiling elements are posi-
tioned upon the panel 24. Extending
through apertures in the panel 24 are knobs
44, 45, 46, 47, 48 and 49 which are associated
with. light beam projectors to be described
later.

A shielding 50 is provided between the
housing 1 and the pattern machine 3’and is
constructed so as to completely enclose the
path of the variant colored light beams and
prevent extraneous light {rom being reflected
from the pattern machine 3. Such extrane-
ous reflected light has a tendency to dilate
the irises of the observer’s eye and is there-
fore undesirable. :

The object supporting turntable 4 esen-
tially comprises a platform 51, a shaft 52, a
wormn 53, a worm gear 54, a shaft 55, a driv-
ing motor 56, and a mounting structure 57.
The platform 51 is rigidly secured to one end
of the shaft 52 as shown. The shaft 52 is
mounted -in a bearing member 58 of the
mounting structure 57, and also in a depres-
sion 59 in the mounting structure 57 so that
the shaft 52 is free to rotate therein. The
worm gear 54 is rigidly secured to the shaft
52 in a position to engage with.the worm 53
which is rigidly mounted upon the shaft 55
extending from the driving motor 56. The
driving :
structure 57. Rotation of the shaft 55 wi
cause the worm 53 to rotate the shaft 52 by
means of the worm gear 54, whereby theplat-
form 51 will be caused to rotate. Objects
placed upon the platform 51, in the path of

the variant colored light beams, will revolve

with the said r})llatform and will therefore in-
tercept the light beams at variant angles and
cause corresponding changes in the visual ef-

_fects which are cast upon the screen 2.

The screen 2 is substantially a.plane sur-
face suitable for showing light projections to
best advantage, anad is similar to screens em-
ployed in cinematographic projection. Sup-

orting standards 60, 61, and 62 are provided

or the screen 2, the object suEportmg turn-
table 4, and the pattern machine 3, respec-
tively. Cables 63 and 257 are provided be-
tween the housing 1 and a driving motor 258
in the pattern machine 3, and between the
housing 1 and the driving motor 56 in the ob-
jeet supporting turntable 4, respectively, so
that the electrical circuits of the same may be
controlled from the hous'ng 1. :

In Fig. 2, disposed within a compartment
76 enclosed by four panels 67, 68, 69, and 24,
of the housing 1, are three rows of projectors
positioned in parallel planes; projectors 66,

motor 56 is secused to the mounting

80

86

90

95

100

198

110

115

120

125

130



" plicity of description.

10

15

1,891,216

65, and 64 being the top projectors of each

row, respectively, there being six projectors.

in all.” However, it is intended in my inven-
tion that at least nine projectors be provided
and arranged as hereinafter described, three
of the projectors being here omitted for sim-
These projectors are
substantially devices for providing a source
of relatively strong white light, from an elec-
tric current, and projecting the same in di-
rected beams to points distant from the
source. Positioned in front of projectors
66, 65, and 64 are rotary color screens 70, 71,

and 72, respectively, which revolve in the

path of the light beam from each projeetor.
Also disposed within the compartment 76 are
three housings 78, 74, and 75 associated with

- manually operated color screens.
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In compartment 77, enclosed by the panels
67, 69, 24, and 79, are positioned means for

.actuating a distorting lens, more fully de-

scribed later. , . o

In compartment 78, enclosed by the panels
67, 68, 24, and 80, are positioned members as-
sociated with a kaleidoscopic projection ar-
rangement more fully described later.

In Fig. 8, disposed within the compart-
ment 76 are two projectors 66 and 81 which
are the end projectors, respectively, of two
rows of projectors in parallel planes. The
memkbers 82 and 83, which are extended parts
of projectors 66 and 81, respectively, are
forked and pivotally mounted upon members
84 and 85 by means of rivets 86 and 87,in a
manner such that there will always be suffi-
cient tension between the members 82 and 84,
and the members 83 and 85, to hold the same,
by friction, in any relative position in which
they may be set. (See Fig..2.) The mem-
bers 84 and 85 are also pivotally secured to
the panels 88 and 89, by means of studs 90
and 91, washers 92 and 93, and nuts 94 and
95, respectively, so that the members 84 and
85 may be partially rotated in parallel planes
perpendicular to the plane of movement of
the members 82 and 83. Such an arrange-
ment, permitting adjustment of the projec-
tors and corresponding adjustment of the di-
rection of the light beams, is provided for
each projector. Adjusting rods 96 and 97
are rigidly secured to the projectors 66 and
81, respectively, and have knobs 44 and 45
secured to their outward extremities. These

adjusting rods 96 and 97 extend through ap--
‘ertures in the panel 24 so that the projectors

may be adjusted, for direction of beam pro-

- jection, from without the housing 1. Simi-

60"

65

lar adjusting rods are provided for each pro-
jector.

Positioned in front of projector 81, in Fig,
3,and intercepting the path of the light beam

‘projected from the same, ‘is a housing 73
* shown in section, which is one of thréee sim-

ilar housings 73, 74, and 75, and which con-
tains an arrangement of manually controlled

3

color screens. The housing 78 is mounted in
an aperture in the panel 89, so that the bot-
tom of the housing 73 is open to mechanical
elements beneath the panel 89. Viewed from

‘the top in Fig. 4, it will be seen that the

housing 73 has two side members 98 and 102
which are slotted, as shown, to accommodate

70

a series of color screens 99, 100, and 101,

similar mechanical elements being associated
with each of the three housings 73, 74, and
75, more fully described later.

In Fig. 8, positioned in front of projectors
66 and 81, are rotary color screens 70 and 103,

substantially disks comprising sectors of
transparent material, such as glass, which
have been variantly colored to act’as filters
which will, in effect, pass only light of the
same color as the filter.

white light is projected through one of the

colored sectors of the rotary color screen,
and the rotary color screen is rotated in a
manner such that successive colored sectors
will intercept the light beam, the light beam,
upon passing through the colored sectors,
will be substantially of a series of colors cor-

%

‘respectively. These rotary color screens are -

80

When a beam of '

85

90

responding to those in the rotary color

screer. In Fig. 10, the variantly colored sec-

tors 104, 105, 106, and 107, of the rotary col-
or screen 103, are.radially positioned about
the hub 109 of a circular mounting frame 108.
A hole 110 is provided in the center of the
hub 109 for mounting upon a shaft. An ad-
ditional colored sector 111 is positioned in a
mounting sector 112 which is adapted to be
rotated about an annular channel in the pe-
riphery of the hub 109. as shown in Fig. 11.
An arm 114 is provided to one side of the

member 113 which is an extension of the-

mounting sector 112, and will describe, in
rotation upon the hub 109, a circular path
concentric with the hub 109. However, the
mounting sector 112 is restricted in its move-

ment by two pins 115 and 116 which are po- .

sitioned upon the periphery of the mounting
frame 108, on either side of the arm 114, and
engage therewith. A small helical tension
spring 117 is provided between the mounting
sector 112 and the mounting frame 108 and
normally holds the mounting sector 112 in

‘a position such that the arm 114 is in en-

gagement with stop pin 115. If the mount-

~ing frame 108.is rotated clockwise, the
mounting sector 112, will also be rotated in-

the same direction. A stopping member, if
moved into the path of the projection 113
so that it comes into engagement therewith
as the same is rotated, will stop mounting
sector 112, but, due to the construction ‘of
the mounting séctor 112 with reference to the
hub 109, will permit the mounting frame 108

to continue to rotate until the arm 114 comes

into engagement with the stop pin 116 when

the mounting frame 108 will also come to a 130

stop. Howzver, the mounting sector 112 will
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now be in a position over the colored sector
107, and will be superimposed -thereon,
whereas there will be an openinﬁ in the
mounting frame 108, indicated by the dotted
lincs in Fig. 10, and consequently, a beam of
white light which is directed through this
opening will not be intercepted by a color
sactor and will show white. All of the ro-
tary color screens employed are of the same
construction. :

In Fig. 4, disposed within the compart-
ment 76 are three projectors 81,118, and 119,
which are the bottom projectors of three

rows of projectors in parallel planes, re-

spectively, of which the projectors 66, 65, and
64, in Fig. 2, are the top projectors. Po-
sitioned in front of projectors 119, 118, and

81, are rotary color screens 121, 120, and

103, respectively. Shafts 122, 123, and 124,
upon which the rotary color screens 121, 120,
and 103, are rigidly mounted, are positioned
in bearing members 125, 126, and 127, re-
spectively, and are free to rotate therein.
tigidly mounted upon the shaft 122 are three
wheels 128, 129, 130, of the same size.
A pulley wheel 131, which is somewhat larger
in diameter than pulley wheels 128, 129, and
130, is rigidly mounted upon the shaft 123.
Another pulley wheel 132, somewhat larger
in diameter than pulley wheel 131, is rigigly
mounted upon shaft 124. The rotary color
screens 72, 71, and 70, shown in Fig. 2, have
shafts 139, 140, 141, bearing mountings 142,
143, 144, and pulleys 143 and 146, 147, and
148, respectively, similarly associated there-
with; pulley wheel 133, in Fig. 2, corre-
sponéing {0 pulley wheel 130 in Fig. 4. Po-
sitioned in compartment 134, which is dis-
posed directly beneath compartment 78,
shown in Fig. 4, isa driving motor 135. Rig-
idly mounted upon the shaft 136 extending
from the driving motor 135, are two pulley
wheels 137 and 138. Belts 149, 150, 151, 152,
153, 154 are provided between the pulleys 137
and 180, 138 and 133, 129 and 132, 128 and
131, 145.and 148, 146 and 147, respectively.

“These belts are preferably composed of

helically wound wire which, in transmitting
power from one pulley to another, will fric-
tionally engage the peripheral channel of
the pulley only when the coeflicient of fric-
tion of the belt is greater than the inertia
of the pulley. Rotation of pulley wheels 137

and 138 by the driving motur 185 will cause

a corresponding rotation of the pulley wheels
130 and 133, respectively, by means of the

- belts .149 and 150. Pulley wheels 129 and

60

05

1928, and pulley wheels 145 and 146, being
rigidly mounted on the same shafts which
carry pulley wheels 130 and 133, respectively,
will "also rotate so as to cause pulley wheels
132 and 131, and pulley wheels 148 and 147, to
rotate by means of the belts 151 and 152, and
153 and154, respectively. Such rotation of
the pulley wheels mounted upon the shafts

1,891,218

122, 123, 124, 139, 140, and 141 will cause

@ corresponding rotation of their respective

rotary color screens, so that the color sec-
tors of the same will intercept the light
beams from their associated projectors and
cause a sequence of variant colored light
beams to be projected. However, difference
in the size of the pulley wheels associated
with the rotary color screens will cause a
variation in the speed at which they will ro-
tate, and a corresponding variation in the
time which each rotary color screen will re-
quire for one rotation in the path of the light
beams. '

A shaft 155, in Fig. 8, is mounted in the
bearing member 156 and is free to rotate
therein. Rigidly secured to the shaft 155 is
a worm geoar 157 (see Fig.4). Two stopping
arms 158 and 159 are rigidly secured to the
shaft 155 on either side of the worm gear
157 and positioned so that partial rotation of
the shaft 155 will bring the stopping arms
158 and 159 into engagement with the mem-
Ler 113 of the mounting sector 112 associ-
ated with each of the rotary color screens
70, 71, 72, 103, 120, and 121 as the same are
rotated. However, the stopping arms 158
and 159 are so shaped that upon being par-
tially rotated by the shaft 155, they will come
into engagement first, with members 113 as-
sociated with rotary color screens 71 and 120,
second, with members 113 associated with
rotary color screens 70 and 103, and third,
with members 113 associated with rotary col-
or screens 72 and 121. A knob 160, in F‘;g. 4,
mounted in the extended part 11 of the hous-
ing 1 so that it is free to rotate therein, is
coupled to a flexible shaft 161 which is in
turn coupled to an extended part of a worm
162 which is mounted in the bearing member
156 so that it is free to rotate therein. Ro-
tation of the knob 160 will cause the worm
162 to rotate, by means of the flexible shaft
161, and the worm 162, being in engagement
with the worm gear 157, will cause the same

'to move the stopping arms 158 and 159 in

or out of engagement with the members 113
associated with the rotary color screens as
the same are rotated.

- Inasmuch as the stopping arm 158 is posi-
tioned so that it is accessible to the top of
rotary color screens 103, 120 and 121, and
the stopping arm 159 is positioned so that it
is accessible to the bottom of rotary color
screen 70, 71, and 72, it is evident tgat the
members 118 (see Fig. 10) associated with
the said rotary color screens will be accessible
for engagement with the stopping members
158 and 159 in the same relative positions.

If, while the rotary color screens are being
normally rotated in a clock-wise direction by
the driving motor 135 and periodically
changing the color of light beams from their
respective. projectors, it is desired to project
beains of substantially white light; the knob
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160 is rotated. Such rotation of the knob

160 will cause the stopping arms 158 and 159
to be slowly moved so that they will come into
engagement with first, the members 113 as-
sociated with the rotary color screens 70 and
108, second, with members 113 associated with
the rotary color screens 71 -and 120, and
third, with the members 113 associated with
the rotary color screens 72 and 121, as the
same are rotated. Such engagement of the
members 113 associated with the said rotary
color ‘screens will cause the mounting sec-
tors 112, associated with each of the said ro-
tary color screens, and upon which the mem-
bers 118 are positioned, to stop rotating. As
these sector mountings 112 are stopped, the
rotary color screens will also be stopped,
in the order before mentioned, as the stop
pins 116 associated with cach rotary color
screen are rotated into engagement with the
arms 114 associated with the now stationar

~ mounting sectors 112, and an opening in eac

color screen, shown in Fig. 10, by dotted lines,
will be presented before each projector, while

5 light beams originating from each projector:

will pass through without being intercepted
by a color sector.

- screens are stopped, the belts, which normally

30

frictionally engage with the pulleys associ-

-ated with tlie color screens, will slip, but, due

. to the order in which the rotary color screens

are stopped, the shafts 139 and 122 and as-
sociated pulleys, which intermediately drive
the rotary color screens 70, 71, 103, and 120,
will be the last to be stopped and will conse-
quently serve as driving means for the rotar

color screens 70, 71, 103, and 120, until they
-are stoppal.

When, as the stopping arms

* 158 and 159 finally stop the rotation of the

rotary color screens 72 and 121 as above de-
scribed, the shafts 139 and 122 and associ-

-, ated pulleys will be brought to rest and the

belts 149 and 150 will slip thereon as they
are driven by the driving motor 135, The

3 driving motor 135 mzy then be shut down,

if desired, as hercinafter provided for.
Starting the motor 135, and bringing the
arms 158 and 159 out of engagement with the

members 118 associated with the rotary color -

sereens, by rotating the knob 160, will cause

the rotary color screens to resume their nor-

> mal rotation in the path of the projectors.

(9]

[#95]

In Fig. 6, the keys 163, 164, and 165, of a.

group which forms a part of the keyboard 12,
are shown as they are positioned with ref-

crence to their respective key levers 166, 167,

and 168. The entire keyboard 12, which is
of the commonly used pianoforte type, is ar-

ranged into three groups of twelve keys cor-.

respoiding to the twelve keys comprising an

cctave on the pianoforte. each greup being.

arranged sim’larly to Fig. 6 so that the twelve
keys of each group have twelve correspond-
ing key levers for actuating, respectively,
iechanical elements, hereinafter described,

When the rotary color

5

associated with each of the color screen hous-
ings 78, 74, and 75. :

In Fig. 7, a series of push rods 169, 170,
and 171, are slidably positioned in the bot-
tom of the housing 75, which is similar in
construction to housing 73 in Fig. 3, so that
they transmit motion from the key levers 166,
167, and 168 to corresponding color screens

slidably positioned in slots in the side mem- .

bers 98 and 102 of the housing 75. These
color screens are substantially
lar shaped pieces of transparent material,
such as glass, which have been variantly col-
ored to act as filters which will, in effect,
pass only light of the same color as the

Afilter.

In Fig. 8, it will be seen that the color
screens 99, 100, and 101, are part of a series
of color screens in the housing 75. These
color screens are slidably positioned in the
housing 75 in a manner such that, when actu-
ated by-their respective key levers by means
of their corresponding push rods, they will
be raised into a position intercepting the path
of the light beam from their associated pro-
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jector, as illustrated in Fig. 8, by color screen

99 which is shown in such raised position.
The push rod 169, the key lever 166, and the
key 163, which are associated with the color
screen 99, are shown in their actuated position.
When any one of the group of keys of the
keyboard 12 which are associated with the
housing 75, is depressed, a corresponding
color screen will be raised so as to intercept
the 1'ght beam from its associated projector
and affect the color of the said beam. The

et

housings 78, 74,and 75 are all similar in con- |

struction, each housing containing twelve

.color screens and associated mechanical ele-

ments to be operated by the three groups, or
octaves, of keys of the keyboard 12, in a
manner such as to intercept the light beams
from the three projectors 119, 118, and 81,
respectively. It is evident, then, that the
light beams projected from the projectors
119, 118, and 81 will be intercepted by their-
respective rotary color screens and, at the
option of the operator, by one or more of the
series of manually operated color screens dis-
posed in front of each of the said projectors.
In Fig. 3, a shutter 176 and a color screen
177, which are associated with each color
screen housing, are shown pivotally mounted
to the top of the housing 73 between the side
members 98 and 102, which are a part of each
color screen housing. The shutter 176 is sub-
stantially a flat rectangular shaped piece of
an opaque material, such as sheet metal, while
the color screen 177 is a flat rectangular
shaped piece of transparent material, such
as glass, which has been colored to act as a
filter, which will, in effect, pass only light
of the same color as the filter. (See Fig. 4.)
The shutter 176 and the color screen 177 are
mounted in a manner such that in a normal
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' wardly,

“tively. Slidably
members 172 and 173 are push rods 174 and.

ﬁosition at rest upon the top surface of the
ousing 73, the}y will intercept the path of
the light beam from the assoc’ated projector.

In Fig. 4, positioned in front of the hous-
ing 75, and on the side members 98 and 102,
are two bearing members 172 and 173, respec-
positioned in the bearing

175, respectively. Referring to Fig. 3, it
will be seen that the push rods 175 and 174
are positioned adjacent to the projecting ends

.of the shutter 176 and the color screen 177,

respectively. Similar bearing members and
push rods are associated with each of the
three color screen housings 78, 74,and 75. Re-
ferring to Fig. 8, it will be seen that the push
rod 174, which is positioned adjacent to the
color screen 177, when actuated so as to be
moved into an upward position, as shown,
will correspondingly move the color screen

177 and the shutter 176 which is pivotally
mounted superimposed. upon the color screen -

177, so that they will be in a.position such
that they will not intercept the path of the
licht beam from the associated projector.
Rigidly secured to the lower extremity of

‘the push rods 174 associated with each of the

color screen housings, and beneath the bear-
ing members 172 and 173 are the transyerse
lift rods 178, which, upon being moved up-
will correspondingly move the two
push rods 174 associated with each of the

~ color screen housings 73,74, and 75. Extend-

30

ing beneath the transverse lift rods 178, and
adjacent thereto, are the projecting ends of
the key levers, of which the key levers 166
and 167 form a part of a group of key levers

- associated with the housing 751n Fig. 8. Asa

40

transverse lift rod 178 is similarly associated
with each of the housings 73, 74, and 75, it is
evident then, that if any one, or more, of the

" keys of the keyboard 12, which are associated

6o
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in groups of twelve keys with their respective
color screen housings, be depressed, the trans-
verse lift rod corresponding to the color
screen housing with which the key depressed
is associated will be moved upwardly with a
corresponding movement of the shutter 176
and the color screen 177 associated therewith.
It is evident then, that when a color screen
disposed within any particular housing, such
as color screen 99 in Fig. 8, be raised upward-
ly by a key lever, such as key lever 166, by
means of the depressing of a key, such as key
163, that the shutter 176 and the color screen
177 will also be simultancously raised into
an upward position so that the same will not
interfere with the movement of the said color
screen 99, and will not intercept the path of
the light beam from the associated projector,

Rigidly secured to the lower extremity of
the Eush rods 175, associated with each of
the housings 73, 74, and 75, is a transverse
lift rod 179 which extends across the front of
the compartment 76, as shown in Fig. 4, and

‘the arm 182 is pivotally secured, b{{
i
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will, upon being moved upwardly, corre-
spondingly move all of the push rods 175
simultaneously. 'In Fig. 8, extending beneath
the transverse lift rod 179, and adjacent
thereto, is the projecting end of an arm 180
pivotally mounted upon the panel 69, by
means of the pivot member 181, so that, upon
being moved, it will raise. the transverse lift
rod 179. Another arm 182 is pivotally
mounted upon the panel 69, by means of the
pivot members 183, as shown. One side of
means
of a coupling pin 184,to a coupling link 185,
which is pivotally secured to or.c part of the

arm 180 by means of the coupling pin 186. !

A similar arrangement of mechanical ele-
ments is positioned on panel 68, in Fig. 4;

arm 187, arm 188, and coupling link 189 cor-

responding to arm 180, arm 182, and coupling
link 185, respectively. Disposed between the
arm 182 and the arm 188, and pivotally se-
cured to both, is a coupling rod 190 which,
when moved; will cause the arms 182 and 188
to move accordingly.’ Rigidly secured to the

coupling rod 190, at a point hetween the pro-

jectors 118 and 81,is a rod 191 which extends
through the extended (i)art 11 of the housin
1, in which it is slidably positioned, an

terminates in a knob 192. In Fig. 8, these

aechanical elements are shown in a normal

unactuated position. When the knob 192 and

 the rod 191 are pulled into an extended posi-
tion, the coupling rod 190 will be correspond- -

ingly moved so as to make the intermediate
mecganical elements move the transverse
lift rod 179 into an upward position
thereby raising the shutters 176 associated
with each of the color screen housings as
shown in Fig. 9. It is therefore evident
that when the transverse lift rod 179 has
raised all of the shutters 176, the color
sereens 177 will remain in a normal position
upon the top of the color screen housings, as
shown, and intercept the path of the light
beams from the associated projectors. How-
ever, when any of the colors screens 99, 100,
101, which are disposed within the housings
73, T4, and 75 are raised by their respective
key levers, the associated color screens 177
will also be simultancously raised by the
transverse lift rods 178, which are adjacent
to the said key levers, so that the said color
screens 177 will not interfere with the move-
ment of the color screens 99, 100, and 101.
The rod 191 and associated mechanical ele-
ments are arranged so that when the knob 192
is extended, the said mechanical elements

-will remain in the position in which they are

set, it being necessary to manually depress
the knob 192 to return them to a normal posi-
tion and lower the shutters 176. The manual
key-levers 166, 167, and 108, and associated
members will return to their normal posi-
tions by gravity, and the keys 163, 164, and

165 will return to their normal positions
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. so that effects other than pure white light
" lines are more widely spaced ; whereas, rela-
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through tensions of associated helical springs
indicated by the spring 193 in Fig. 8 and
Fig. 9. .

It will now be evident that, in addition to
the color changes obtainable by rotating the
rotary color screens 103, 120, and 121 in the
path of the light beams from the projectors
81, 118, and 119, other color changes are to
be obtained by using the keyboard 12 to
manipulate the manually controlled color
screens. contained in the housings 73, 74, and
75. While the rotary color screens 103, 120,
and 121, in Fig. 4, are rotating in the path of
the light beams from the said projectors and
producing a sequence of color changes, it
will usually be desirable to have the knob 192
in an extended position so that the interme-
diate mechanical elements will cause the
transverse lift rod 179 to raise the shutters
176 (see Fig. 9) associated with the manually
operated color screen housings, so that the
light beams may pass through the color screen
housings. The color screens 177, still being
in a position to intercept the light beams, will
filter the said beams in accordance with the
colors of the said screens.
screens 177, associated with the three color
screen housings 78, 74, and 75, are colored,
respectively, light red, green, and blue-violet,

which, being the three primary colors, will’

change the licht beams accordingly, and,
when the said light beams are originall
white, will change them in a manner suc
that, upon convergence after leaving the said
color screens, they will again produce. white
light. The manually operated color screens
99, 100, and 101 may be arranged, with refer-
ence to colors, in spectrum sequence, or any
other colors or order of colors which may be
desired.. ‘
Adjustment of rheostats controlling the
electric current supply to the respective pro-
jectors, more fully described later, will cause
a corresponding change in the intensities of
the respective component primary colors of
the said converged white light. Consequent-
ly, such adjustment can be utilized to bring
the said component primary colors to proper
intensities to produce the converging white
light, or can be utilized to disproportion the
intensities of the component primary colors,

will be produced. ~ :
However, it is evident that when the ro-
tary color screens are revolving in the path
of the light beams between the said projec-
tors and the manual color séreens, the beams
of light reaching the manually operated color
screens will not be white, due to the filtering
effect of the colored sectors -of the rotary
color-screens. The light beams will there-

fore be additionally filtered, and of a great
variety and complexity of colors, which is de-
-girable for certain purposes. However, for
certain other purposes, to project white light

The three color’

7

through the manually operated color screen
housings it will be necessary to stop the rota-
tion of the associated rotary color screens
and open the movable mounting sectors 112,
associated with the same, so that the white
light beams can pass through the said rotary
color sereens without being intercepted there-
by. The rotary color screens are stopped and
their associated mounting sectors 112 opened
by rotating the knob 160, in Fig. 4, as before
described.

At any time while light beams are being
projected through the manually operated
color screen heusings, whether intercepted by
rotary color screens or not, the keyboard 12
may be used to manipulale the manually oper-
a*ed color screens so that they intercept the
said light beams'thereby producing other and
additional color effects which are entirely
manually controlled by the operalor.

It is intended in my invention that similar
manually controlled color screens, and asso-
ciated housings and mechanical elements, be
provided for all of the projectors, the same
being here omitted for simplicity of descrip-
tion.

Referring to Fig. 12, a housing 194 is sus-
pended 10 a projector by means of an en-
circling band 195. Mounted upon a shaft
196 extending from the housing 194, is an arm
197. Mounted upon the arm 197 is a sector

198 composed of a transparent material, such
as glass, upon which opaque radial lines, of

varying spacing, have been ruled. Posi-
tioned between the housing 194 and the arm
197, and connecting the saimne, is a small heli-
cally wound tension spring 193 which normal-
ly holds the arm 197 against the pin 199 -in
the housing 194 so-that the part of the sector
198 whereon the opaquelines are ruled closest
will intercept the path of the light beam from
the projector 81.. Disposed within the hous-
ing 194 are means, such as a moving coil am-
meter or measuring instrument, for exerting
a torque upon the shaft 196 in accordance
with the intensity and rhythm of an alter-
nating electric current at audio frequencies.
Relative high intensities of the current will
move the arm 197 in a manner such that the
sector 198 will be entirely out of the path of
the projected light beam, or will intercept it
only at that end of the sector where the opaque

tively low intensities will only slightly move
the arm 197, and the sector 198 will intercept
the projector light beam where the opaque
lines are closely spaced. Inasmuch as the
opaque lines on the sector 198 cut off the light
which they intercept, it is evident that the

most light will be cul off where the opaque 1

lines are more closely spaced. Consequently,
the intensity of the light beam will vary in
proportion to the intensity of the current con-
trolling the movement of the sector 198.
Rhythmic modulations of the said current

10

119

130




(51

10

w0

8

will produce corresponding oscillations of the
sector 108. A device similar to the foregoing
is mounted upon each projector, so that all of
the light beams will be affected in the manner
described. (See Fig. 3).

In Kig. 5, disposed within compartments
78 and 134 is apparatus comprising a kaleido-
s-opic projection arrangement. A driving
motor 200, in the compartment 134, is posi-
tioned so that a worm 201, rigidly mounted
on the shaft 202 extending from the driving
motor 200, engages a worm gear 203. The
worm gear 203 is rigidly mounted upon a
shaft 204. . The shaft 204 is mounted in a
bearing 205 situated on the bottom pauel
206 of the compartment 134, and extends
{hrough the bottom panel 207 of the
compartment 78, and is free to rotate
thercin. A turntable, comprising, a plat-
form 208 composed of a transparent material,
such as glass, and a peripheral retaining ring
209, is rigidly mounted upon the shaft 204.
(See Ifig. 2.) Positioned above the plat-
form 208, in the-compartment 78, is a kalei-
doscopic tube 210 mounted in the supportin
member 211 and free to rotate therein. E
belt 212 extends from a pulley 213 rigidly
mounted upon the shaft 202, through an aper-
ture 215 in the panel 207 to a pulley 214 inte-
gral with the kaleidoscopic tube 210. Rota-
tion of the shaft 202 by the driving motor 200
will cause a corresponding rotation of the
transparent platform 208 and the kaleido-

scopic tube 210, - . : .
In Fig. 15 and Fig. 16, the said kaleido-

_ scopic tube is shown in more detail. Dis-

40

posed within the tube 210 are three rectangu-

lar shaped reflecting mirrors 216, 217, and
218 arranged in the form of an elongate(i hol-
low prism, and mounted upon members 219

as shown, with their reflecting surfaces turned
towards the center of the tube 210. Bothends

~ of the prism shaped arrangement of mirrors

" 60
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are open so that light reflected from variant

3 shaped obiects and directed through the tube

will be reflected from more than one side and
give an effect of geometrical patterns. Such
an arrangement is commonly used in-ordi-
nary kaleidoscopes.

Referring again to Fig. 5, an electric lamp
9290 and reflector 221 are rigidly secured to &
rod 222 which is. mounted in a universal
mounting 223 which can be adjusted in sev-
eral planes. The said electric iam 220 and
reflector 221 are positioned so that {)ight rays
from the clectric lamp 220 will be directed
through an aperture 224 in the panel 207,
and through the transparent platform 208.
A reflecting mirror 225 1s rigidly secured to a
rod 226 mounted in a universal mounting 227
which can be adjusted in several planes. The
reflecting mirror 225, intercepting the path
of the light directed through the transparent
platform 208 at an angle of approximately
forty-five degrees, will reflect the same

1,601,216

through the kaleidoscopic tube 210 which is
positioned apgroximately ninety degrees
from the axis of the path of the light directed
through the transparent platform 208. An
auxiliary clectric lamp 228 and reflector 229
are mounted upon the mountin% 230 and posi-
tioned so that the surface of the transparent

‘platform 208 will be illuminated. It s evi-

dent, then, that if small objects, such as frag-
ments of colored glass, or colored beads,
placed upon the transparent {)latform 208
their illuminated images wil

through the kaleidoscopic tube 210, and, when
the transparent platform 208 and the kaleido-
scopic tube 210 are rotated by the driving
motor 200, will form a great variety of variant
shaped and variant colored moving geometric
patterns. A bi-convex lens 231 is mounted in
the member 232, which is positioned in front
of the kaleidoscopic tube 210 so that the
images reflected through the same can be pro-
jected upon the screen 2 situated some dis-
tance away. A stud 235, which is integral
with the member 232, extends through an
clongated hole 233 in the panel 207. A
hand nut 234 is provided for the stud 235 so
that the member 232 can be secured in, any
position in the elongated hole 233, and the

be reﬁecte&
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lens 231 correspondingly fociised with ref-

erence to_the kaleidoscopic tube 210 and the
screen 2. b ;

In Fig. 13 and Fig. 14, a bi-conyex lens
936 is positioned in a mounting ring 237.
The mounting ring is pivotally mounted, by
means of the pivot members 238 and 239, 1n a
semi-circular yoke 240, the pivot member 238
extending through the yoke 240 and ter-
minating in a d'pulley wheel 241 to which it is
rigidly secured. Rotation of the pulley wheel
9241 will cause a corresponding rotation of
the mounting ring 237 and lens 236 with ref-
erence to the yoke 240. The yoke 240 is
rigidly secured to a spindle 242 which ex-
tends through a pulley wheel 244 and a frame
243, and is free to rotate therein. The pul-
ley wheel 244 is rigidly secured to the frame
243. Rigidly secured to the spindle 242 is
a miter gear 245, positioned as shown.
Mounted upon the yoke 240, midway between
the pulley wheels 241 and 244 is a bearing
block 246 in which a spindle 247 is rigidly
secured. Mounted upon the spindle 247, and
free to independently rotate thereon, are two

1L

100

108

110

115

idler pulley wheels 248 and 249. A belt 250"

is provided between the pulley wheels 241
and 244 over the idler pulley wheels 248 and
249. When the yoke 240 is turned upon the

_axes of the spindle 242, the pulley wheel 244,

being secured to the frame 243, will remain

stationary and hold the belt 250 in frictional
engagement therewith, whereby the pulley
wheel 241 will be made to revolve once for
every revolution of the spindle 240. Conse-
he lens 236 will be simultaneously
about two axes which intersect at

quently,
rotate
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right angles. A miter gear 251 is mounted in
the frame 243, so that it is free to rotate there-
in, and engages the corresponding miter gear
245 ' : :

The frame 243 is pivotally mounted upon
the support 252 by means of a bolt 253, wash-
er 254, and nut 255. The support 252 is se-
cured, by means of screws 256 and 257, to
the panel 258 which is the bottom panel of
compartment 77. Referring to Fig. 2, it will
be seen that the frame 243 is positioned in
the compartment 77 and extends through an
aperture in the panel 69 so that the lens 236
intercepts the path of the light beam from
the projector 66.
link 261 is pivotally secured to the frame 243
and to an arm 262 which is rigidly secured to
the worm gear 263. The worm gear is

~mounted -so that it rotates in engagement

with a worm 264 which is mounted upon a
shaft 265 extending from a driving motor 266.

- A flexible shaft 267 is connected between the

45
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shaft 265 and the miter gear 251 in the frame
243 so that rotation of the shaft 265 will
cause a corresponding rotation of the gear
251.  When the driving motor 266 rotates the
worm gear 263 and the arm 262 by means
of the worm 264, the coupling link 261, in

- following the rotation of the arm 262, will
‘oscillate the frame 248 in a manner such

that the lens 236 will move back and forth
in the path of the light beam from the pro-
jector 66. Simultaneous with such oscillat-
ing movement, the lens 236 will be rotated,

as before described, in two planes by the-

miter gears 245 and 251, which are mechani-
cally connected to the shaft 265 by means
of the flexible shaft 267. It is evident, then,
that the lens 236 will intercept the light beam
from the projector 66 at a great variety of
angles at varying positions with refesence to
the projector 66. Consequently, the said
light beam will be, in effect, continually dis-
torted, and will produce a great variety of
unusual effects. A similar distorting lens ar-
rangement may be provided for each of the
other projectors so that similar distorted
effects can be produced with all of the variant
colored light beams, when so desired. -

In Fig. 17, which is a construction detail
of the pattern machine 3, two rollers 268
and 269 are rigidly mounted upon spindles
270 and 271, respectively, which are mount-
ed in a housing 272, as shown, and are free
to rotate therein. A pulley wheel 273 is rig-
idly mounted upon the spindle 270, and a
spur_gear 274 is rigidly mounted upon the
spindle 271. A shaft 275 is positioned below
the spindle 271 in the housing 272 and is free
to rotate therein. Rigidly mounted upon
the shaft 275 is a pulley wheel 276, somewhat
larger in diameter than pulley wheel 273,
to one face of which there is rigidly secured
the driven member 27T of a ratchet tooth
clutch. Slidably positioned on the shaft 275

(See Fig.8). A coupling’

9

is a collar 278 to one face of which there

is rigidly secured the driving member 279 of -

a ratchet tooth clutch, positioned for engage-
ment with the driven member 277. A spur
gear 280, considerably smaller than the spur
gear 274, is rigidly secured to the opposite
face of the collar 278. A pin 281, rigidl

secured to the collar 278, extends throug

an elongated hole in the shaft 275 so that
the ‘collar 278, the spur gear 280 and the
clutch member 279, associated therewith, may
be moved lengthwise on the shaft 275 and yet
remain in engagement with the same with
respect to rotation. A pulley wheel 292 is
rigidly mounted upon the end of the shaft
275 opposite from. the pulley wheel 276.. A
lever 282, pivotally mounted upon the hous-

.Ing 272 by means of a pivot member 283,

is positioned so that one end 284 of the lever
282 will engage in a peripheral channel in
the collar 278." When the other end 285 of

“the lever 282, which extends through an aper-

ture 286 in the housing 272, is moved, the col-
lar 278 will be slid lengthwise on the shaft
275 and the spur gear 280 associzted there-
with, will be discngaged from the spur gear
274, and the clutch member 279 will engage
with the clutch member 277 , Or vice versa
according to the direction. of the movement
of the lever 282. A shaft 287, extending
from a driving motor 288 positioned in the
lower part of the housing 272, is mounted in
the housing 272, as shown, and is free to ro-

“tate therein. Rigidly secured to the shaft

287 is a pulley wheel 289. Belts 290 and 291
are provided between the pulley wheels 273
and 276, and 289 and 292.

It is intendd that patterns, such as pat-
tern 810 in Fig. 1, be secured to the rollers
268 and 269 so that the same may be wound

from one roller to the other. These patterns

are substantially long pieces of flexible
opaque material, which has been cut out in

variant shapes, or long pieces of flexible -
‘transparent material upon which variant

opaque shapes have been secured. \
In starting position, the major part of the
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pattern will be reeled upon the roller 268,

‘and the mechanical elements of the pattern

machine will be in the same relative position
as shown in Fig. 17. The motor 288, then,

“when started, will rotate the shaft 275 by

means.of the belt 291 and the pulleys 289 and
292, so that the spur gear 280, being in en-
gagement with the spur gear 274, will rotate
the roller 269 in the direction indicated by
the arrow 811; winding the pattern thereon
from the roller 268 across the intervening
space and intercepting the path of the variant

colored light beams so as to form corre- ,

sponding shapes and patterns.

When the pattern has been wound as far
as possible on the roller 269, the lever 282
may then be shifted so that the spur gears

274 and 280 will be disengaged, and the clutch

115

120

125" ~

130



10

15

20

25

10

members 277 and 279 engaged, thereby rotat-
ing roller 268 in the direction indicated by
the arrow 293, by means of the pulleys 273
and 276, and belt 290 associated therewith,
while the roller 269 idles. The pattern, then,
will be wound back on to roller 268. When
the pattern has been wound as far as posstble
on the roller 268, the lever 282 can again be
shifted, and the entire winding process re-
peated as before. However, due to differences
in size of the rotating driving elements, it is
evident that the pattern will be slowly wound
upon the roller 269, whereas it will be com-
paratively quickly wound upon the roller 268.
Inasmuch as it is generally desirable, in pro-
jecting light beams through the pattern ma-
chine, to have the pattern always moving
slowly in one direction this difference in
speed of winding directions makes it possible
to quickly re-wind the pattern after it has
slowly run through in one direction. *

In Fig. 18, the driving motors 56, 266, 135,
200, and 288 are connected in parallel to a
suitable source of current supply having an
input at the terminals 294. The motors 56,
266, 135, 200, and 288, are controlled by
switches 87, 41, 39, 43, and 16, and by the

~ rheostats 36, 40, 88, 42, and 15, respectively,
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so that the said motors can be selectively
stopged and started and regulated as to
speed.
across the current supply line of the motor
185 so that the direction of rotation of the
said motor can be reversed. The projectors
64, 65. 66, 119,:118, and 81, are connected in
parallel to a suitable source of current sup-
}E‘I}Y having an input at the terminals 296.
e projectors 64, 65, 66, 119, 118, and 81 are
controlled by switches 26, 30, 34, 28, 32, and
35, and by the rheostats 25,29, 33, 27, 31, and
18, respectively, so that the light source in
each projector may be selectively turned off
and on. and regulated as to intensity. The
kaleidoscopic lamps 220 and 228 are connect-
ed in parallel to the source of current supply
having an input at the terminals 296, and
controlled by the switch 19 so that the said
lamps can be turned on and off. :

A motor generator set 297, provided as a
source of electrical supply for operation of
the radio receiving set 8 and electric phono-
graph 9, is connected in parallel, on the input
side, to the source of current supply having
an input at the terminals 294, and is con-
trolled by the switch 22 so that the motor
generator set may be stopped and started.
The radio receiving set 8 and the electric
phonograph 9 are connected in parallel to
the output current supply of the motor gen-
erator set 297. Switches 298 and 299 are pro-
vided for selectively opening and closing the
said current supply circuit to the radio re-
ceiving set 8 and the electric phonograph 9.
The radio receiving set 8 comprises a selec-
tive tuning arrangement, several stages of

A reversing switch 295 is shunted

/
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radio frequency amplification, a detéctor, and
several auxiliary stages of audio frequency
amplification. The remote control panel 13
is electrically connected to the radio receiv-
ing set 8 by the remote control cable 312, so
that the sef:active tuning arrangement in the
radio receiving set can be operated from the
housing 1 of the projection machine. (See
Fig. 1.) A wired radio carrier line, a space
radio antenns system, or other source of
radio frequency signals, is connected to the
input terminals 813 of the radio receiving

set. The light intercepting devices 194 asso-

ciated with the projectors 64, 65, 66, 119,
118, and 81, and which are actuated by audio
frequency currents, are connected in parallel
to the audio frequency output terminals 301
of the radig receiving set 8. A loud speaker
10 is connected to a double pole switch 17
which is, in turn, connected to the output
terminals 302 of the electrical phonograph 9,
and to the audio frequency output ot the
radio receiving set 8, so that the loud speaker
10 can be alternately used for the reproduc-
tion of sound from either source. Rheostats
20 and 21 are provided for controlling the
output volume of the electric phonograph 9
and the radio receiving set 8, respectively.

The operation of the embodiment of my
invention, further than has been described
in the foregoing, is given in what follows:

The person who operates the projection
machine positions himself in front of the
housing 1, so that he has access to the key-
board 12 and the controlling elements adja-
cent thereto. :

Referring to Fig. 1, the projectors 64, 85,
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66, 119, 118, and 81 in the housing 1 are ad- .

justed with reference to direction, by means
of the knobs 48, 46, 44,-49, 47, and 45, respec-
tively so that overlapping light beams are
projected upon the screen 2. The rotary color
screens, then, intercepting the path of these
light beams at different rotating speeds, will
cause these beams to be of variant colors
which change at a rate which is not uniform,
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the overlapEing portions of the beams being

ich are resultants of the super-
The projectors may be in-

of colors w
imposed colors.

dividually turned on and off, and regulated

as to intensity of light beam' projection, by
the associated rheostats. To project these
beams upon the screen 2, it is necessary to
raise the shutters 176 associated with each
of the manual color screen housings, by means
of the knob 192, so that the light beams can
be projected through the same. In addition
to the variant colors obtainable by interce{)t-
ing the light beams with the rotary color
screens, further effects can be obtained by
manipulating the manual color screens by
means of the keyboard 12 so as to selectively
choose any one or more of the said color
screifns and. intercept the light beams there-
with.. : .
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To project, upon the screen 2, light beams
the colors of which are entirely determined
by manual operation, it is necessary to stop
the rotation of the rotary color screens, by
turning the knob 160, and open the movable
color sector in each of the same so that white

. light can pass through without being filtered.
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At the same time, the shutters 176 associated
with each of the manual color screen housings
should be lowered, by means of the knob 192.
The shutters 176 will then prevent light from
passing through the color screen housings ex-
cept when a manual color screen is raised to
intercept the light. The operator can then
control the color effects entirely by manipu-
lation of the keyboard 12.

Inasmuch as more than one color screen
may simultaneously intercept the light beam
from one projector, it is thereby possible to
obtain other superimposed color combina-
tions, in addition to those produced by the
overlapping colored light beams.

When white light beams are being pro--

jected through.the manual color screen hous-
mgs, the shutters 176 may be raised, by means

" of the knob 192, and special color effects ob-

tained, without employing either the rotary

' color screens or manual color screens, by reg-

ulating the rheostats associated with each
projector so as to vary the intensity of the
light beams projected through the color
screens 177. (See Fig. 8.) Inasmuch as the
color screens 177 associated with the seéveral

manual color scfeen housings are primary

colors which are intended to filter the white
light beams in a manner such that upon con-
vergence they will again form white light, it
is evident that if the intensities of these white
light beams be varied, the component primary

colors will be unbalanced so as to decrease or

" increase one or more of the colors to produce
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delicate tints and fine gradations and varia-
tions of color shading.

To produce unusual and extremely varied
color shapes upon the screen 2, the distorting
lens, in compartment 77 in Fig. 2, may be set
in motion by starting the associated driving
motor. The variant colored light beams in-
tercepted thereby will then be continually
distorted. : .

The kaleidoscopic projection arrangement
in compartment 78 may also be brought into
use by closing the circuits to the associated
lamps and driving motor. A great variety
of moving geometric patterns, correspond-
ing in shape and color to the objects placed
upon the kaleidoscopic transparent platform,
will be projected upon the sereen 2. -~

The paitern machine 3 and the associated
shielding 50, in Fig. 1, are adapted to be
readily positioned for operation- when de-
sired Dy the operator. The pattern may then
be used in a stationary position, or the asso-

_ciated driving motor may be started so as to
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move the pattern across the path of the vari-

t

11

ant colored light beams, intercepting the
same in accordance with the design of the
pattern. It is obvious that two or more of
these pattern machines can be used simul-
taneously to intercept and define the variant
colored light beams, the patterns running in
the same direction, or in opposite directions,
at the same time, or different relative speeds.

The object supporting turntable 4 is also
adapted to be readily positioned for opera-
tion when desired by the operator. Objects
of any shape or form may then be placed

upon the said turntable and used in a station-

ary position, or rotated ;by the associated
driving motor, to intercept the variant col-
ored light beams, at variant angles, to form
a great variety of shapes and shadows upon
the screen 2. :

All of the driving mofors are selectively

controlled so that they may be started and
stopped at will and varied as to speed of ro-
tation. Consequently, any of the elements
which are driven by motors may be individu-
ally and selectively controlled as to relative
speed, or uséd stationary. In the eyent that

an especially desirable color or pattern is .

cast upon the screen, the driving motors can
be immediately stopped so as to retain that
particular color or pattern. The driving

motor which revolves:-the rotary color screens

is provided with a reversing switch, and the
driving mechanism of the pattern machine 3
is provided with a direction reversing clutch,
by means of which it is possible to reverse the
order of formation of colors and patterns,
thereby making it-possible to cause the im-
mediate return of any especially desirable
color or pattern which has been replaced by

other formations before it has been possible

to stop the driving motors.

Simultaneous with the formation of color

effects a1id patterns on the screen 2, it is pos-
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sible to produce accompanying sound effects, =

which may be of a nature sympathetic to the
color effects, through the agency of the loud
speaker 10 which can be selectively connected
to either the electrical phonograph 9, or the
radio receiving set 8. At the same time, the
variant colored light beams will be rhythmi-
cally affected as to intensity by light inter-
cepting devices, positioned upon each pro-
jector, which are actuated in accordance with
the modulated audio frequency currents
from the radio receiving set. '
Permanent records of the color effects and
patterns may be made by the employment of
any of the commonly used methods of color
photography. For recording occasional
color ‘formations; the moving elements may

be stopped, as hereinbefore provided, and a .

color photograph made of the screen 2,
whereas, if a continuous record of all of the
effects presented to the eye is desired, a color
motion picture may be made of the same.
In Fig. 19, a diagonal row of projectors
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402, 404, 408, of a group of nine projectors
400, 401, 402, 403, 404, 405, 406, 407, 408, in
Fig. 20, which is the normal arrangement of
the projectors in a preferred embodiment of
my invention, are shown, schematically, in
their relation to light beams projected
through a pattern 409 upon a screen 410.
The light beams are directed upon the screen
410 in a manner such that they overlap at
an angle corresponding to the angle of the
diagonal row of projectors. The light beams
are defined by the pattern 409 so as to pro-
ject these variant colored overlapping light
beams in the form of squares 411, 412, 413,
upon the screen 410. The squares 411, 412,
and 413 are projected by the projectors 402,
404, and 408, respectively.

The pattern 409 is substantially any means
for defining light, and corresponds to pat-
tern 310, in Fig. 1, or to the objects on the
object supporting turntable 4. Tt is evident,
now, that any pattern or object which inter-
cepts the paths of the variant colored light
beams will cause corresponding shapes and
shadows of variant colors, overlapping in
variant planes, to be cast upon the screen 410,
Inasmuch as the projectors are selectively
controlled, it is evident that any ome pro-
jector, any row of projectors, or any group
of projectors, such as are defined by the dot-
ted lines in Fig. 20, may be used, as desired,
with varying intensities of light, and with
variant light defining and intercepting de-
vices, to produce by beams of light overlap-
ping in one or selected planes an almost in-
finite variety of different colored shapes,
forms and patterns.

While in the description of my invention
I have referred to certain details of mechani-
cal construction and arrangement of parts
as well as to electrical circuits, I do not limit
myself thereto except as may be pointed out
in the appended claims. :

What I claim as new and desire to secure
by Letters Patent of the Unitell States is as
follows: o

1. A projector system comprising, a plu-
rality of projectors, a plurality of color
screens adjacent each of said projectors,
means for controlling said projectors and
color screens to project overlapping beams

of light of variant colors to produce a com-
‘posite pattern, and means for utilizing elec-

tric currents of audio frequencies to control
the intensity of light from each of said pro-
jectors in accordance with the rhythm and in-
tensity of said currents. ' :
2. A projector system comprising, a plu-
rality. of projectors, a plurality of color
screens adjacent each of said projectors,
means controlling said projectors and said
color screens to produce overlapping beams
of light of variant colors to form a composite
pattern, means for utilizing electric currents
of audio frequencies to control the intensity of
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the light from each of said projectors in ac-
cordance with the rhythm and intensity of
said currents, and means for selectively re-
ceiving said audio currents from any one of
several broadcast sources.

8. A projector system comprising, a plu-
rality of projectors, means controlling said
projectors to produce a composite pattern of
overlapping beams of light in'variant colors,

-a radio receiving system and means under

control of said receiving system for control-
ling said beams of light to vary the aspects
of said composite pattern.
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4. A projector system comprising, a plu- .

rality of projectors for producing a com-
posite pattern of overlapping beams of light
of variant colors, a source of music translated
electrical energy, and means under control
of said electrical energy for individually af-
fecting said light beams in accordance with
the rhythm of said musie. ‘
- 5. A projector system comprising, means
for producing a plurality of overlapping
beams of colored light, and means under
control of music translated electrical energy
for controlling said light beams. ,

6. A projector system comprising, light
Frojection means, a source of music trans-

ated electrical energy, and shutter means un-

der control of said electrical energy for con-

trolling said light in accordance with said

music, -

7. A projector system comprising, a plu-
rality of projectors for producing overlap-
ping beams of light,a plurality of colorscreens
adjacent each of said projectors, means for
moving said color sereens to alter the color of
said overlapping beams of light, a source of
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audio frequency currents, and a plurality of - .

electrically actuated shutters each of which
is mounted upon one of said projectors for
controlling the light beam emergent there-
from, said shutters being under control of
said audio frequency currents.

CLINTON W. HOUGH.
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