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The present invention relates to systems for 
the reproduction of television images in natural 
colors, and more particularly to a novel system 
and arrangement or light ?lters for’use in such 
or analogous systems. 

It has been the practice in many instances in 
television systems for transmitting video signals 
representative of the diiferent color components 
of the scanned images to utilize color ?lters at 
both transmitters vand receivers to obtain these 
color'separation signals. These ?lters are fre 
quently mounted on discs, wheels, or drums which 
are rotated in synchronism with one another at 
the transmitter and receiver and so moved that 
the light of the image passes through diiTerent 
component color ?lter sections at the ?eld scan 
ning rate. ‘ - 

In modern television receivers, space is at a 
premium and the inactive sections of a rotary 
component color separation ?lter occupy a space 
which is not otherwise useful and which, there 
fore, necessitates a cabinet larger than the 
cabinet which would be provided for a similar re 
ceiver operating only to present single color 
images. Also, a motor which is employed to drive 
the disc or other type component color separation 
?lter is relatively large and expensive and is 
space consuming, as well as being noisy. 

In accordance with the present invention, a 
novel color ?ltering arrangement which is com 
pact, substantially noiseless, and positive in its 
operation is provided. The improved ?lters of 
the invention which cooperate in practice to ex 
pose successive images i’or direct viewing or pro 
jection on a screen are in the form of gratings 
having alternate transparent and light modify 
ing lines or strips. These gratings are operated 
successively and sequentially and cyclically at 
rates necessary for reproducing colored images 
by compact means which are or may be sub 
stantially self-contained. 
The primary object of the present invention 

is to provide a novel component color separation 
?lter arrangement for a color television system. 

_ Another object is to provide a novel arrange 
ment for operating a series of members, such as 
light ?ltering members, in a desired sequence and 
at a predetermined cyclic rate. 
A further object is to provide a novel light con 

trolling device for transmitting light of a pre 
determined color. _ 

A still further object is to provide a novel com 
ponent color separation ?lter system which ac 
complishes selective ?ltering by vibratory move 
ment of its elements. 
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Other and more speci?c objects of the inven 

tion will become apparent from a consideration 
of the following speci?cation and claims in con 
nection with the accompanying drawings illus 
trating one preferred form of the invention in 
which: 

Fig. 1 is a plan view, partially in section, illus 
trating a color ?lter arrangement in accordance 
with the invention; . 

Fig. 2 is a fragmentary view in end elevation 
of the device of Fig. 1; 

Fig. 3 is a fragmentary view showing a detail 
of a ?lter element adjusting means; 

Fig. 4 is a schematic showing of a circuit suit 
able for providing sequential and cyclic operation 
of the ?lter elements; 

Fig. 5 is a schematic showing of a modi?ed op 
erating system; 

Fig. 6 shows a series of curves referred to in 
describing the operation of Fig. 5; and 

Fig. 7 shows fragmentarily a modi?cation of 
Fig. 1. 

Figs. 1 and 2 of the drawings show the general 
arrangement of the ?lter device as well as the 
details of the component color separation ?lter 
units. The entire ?lter device will be referred 
to hereinafter by reference character l0, and 
upon reference to Fig. 2, it will be seen that this 
unit may be mounted on the base member I2 of 
a television cabinet ll which is fragmentarily 
shown in section. The base member l2, just 
referred to, may be the bottom of the cabinet or 
it may be the top of a television chassis or a sub 
base especially provided for the purpose of sup 
porting the ?lter device In. The television‘ ap 
paratus includes an image producing source 
which is most commonly a cathode ray tube It 
having a ?uorescent screen or target l8 scanned 
by a cathode ray beam 20 moving to produce a 
predetermined scanning pattern or raster on the 
?uorescent screen or target [8. The longest 
dimension of the raster will, in general, be shorter 
than the diameter of the screen l8 so that sepa 
rate masking means (not shown) may be posi 
tioned in front of the target area of the tube IS. 
The unit ill, to be described in detail, may be ' 
arranged to mask the unused portion of" the end 
of the tube l8 by providing any one or all of the 
?lter members to be described with an opaque 
border outlining the scanned raster of the tube 
target. ~ 

The number of component color separation 
?lters of the device ill will, of course, be deter 
mined by the color system employed. Three 
?lters 2 I, 22, and 23 are shown :by way of example 



. 3 
as usable in a tricolor system. In the tricolor 
arrangement selected byway of example, these 
three ?lter sections are usually the component 
colors blue, green;'and red of an additive color 
system, and they‘ are exposed in a consistent pre 
determined sequence. . It will be understood that 
the choice of colors and the-exposure sequence 
of the colors will depend entirely upon the color 
system to be used at the television studio and 
transmitter and in the receiver l4. The equip 
ment for sequential scanning of the original 
image in different colors is not disclosed herein, 
but it will be understood that any system of 
scanning may be employed for developing a series‘ 
of video or image signals to be applied at receiv 
ing points to appropriate electrode or electrodes 
of the tube l6 in timed relationship to the pres 
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entation of the individual ?lters 2| to 23 before ‘ 
the target area viewed or the mosaic of the 
camera tube of a transmitter. 
An arrangement for effecting television scan 

ning at the transmitter end of a tricolor system 

camera tube is used to resolve the light image 
into signals for transmission is shown in Patent 
No. 2,297,524, granted to E. I. Anderson on Sep 
tember 29, 1942, which may be regarded vas illus 
trative of one form of transmitter system. It 
will be understood that the device ID of the in 
vention to be described in detail may be applied 
at the transmitter if color ?lters are to be placed 
before the camera tube. ' .3 . 
The ?lter device l0 includes a member 26 hav 

ing alternate opaque and transparent or translu 
cent lines or strips 28 and 29, respectively. The 
?lter members 2| to 23 are provided with light 
transmitting strips 3| alternating with light 
modifying strips 32. In the system selected by 
way of illustration, the strips 32 for each of the 
members 2i to 23 transmit light of one only of 
the selected component colors, member 2| hav 
ing blue light transmitting strips, member 22 
having green light transmitting strips, and the 
member 23 having red light transmitting strips. 
These members 2| to 23 and 26 are superimposed. 
as suggested by Fig. 1 of the drawings. the spac 
ing being greatly exaggerated for the sake of 
convenience . of illustration. It will be under 
stood that the members 2|, 22, 23, and 26 are 
substantially in contact with each other and are 
in the nature of self-supporting ?lms of light 
weight, such as, for example, the type employed 
in photography. Sheets of cellulose nitrate or 
cellulose acetate are well adapted for the pur 
pose as well as other transparent materials. 
These members may also be constructed of glass 
if it is so desired. The color strips may be pro 
vided on the surface of each of the members or 
in the body thereof, although it is su?lcient for 
the purpose of the invention if these strips are 
merely printed on the surface of the members 
in appropriate transparent colors. 
The entire device i0, including the ?lter mem 

bers, is carried by a frame 34 having a support 
. ing connection, as mentioned previously, with 

the base l2 or another appropriate part of the 
television receiver i4. The movable ?lter mem 
bers 2| to 23 are all mounted in the frame 34 in 
a similar manner so that the description of the 
mounting means for the member 23 will suffice 
for all. This member is square or rectangular 
(for example, substantially the shape of the 
scanned raster) and is provided atone edge with 
an electrical conductor 38 which may be ce-r 
mented to the body of the sheet constituting this 
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member by employing an adhesive or softening 
the body of the member with a solvent such as 
amyl acetate. The conductor may also be mold 
ed within the body of the member. Spring mem 
bers 38 and 38 are attached to the frame 34, and 
their free ends are secured to the conductor 36 
or they may be formed as a unit with the con 
ductor 36. These springs exert tension on the 
member 23 by tending to move it toward the left 
of the cabinet as viewed in Fig. 2. A wire 4| is 
connected to the top edge of the member 23 and 
includes an elastic portion in the form of a spring 
42. The portion of the wire 4| or a separate 
wire beyond the spring 42 is anchored to a rod 
44 which is rotatably mounted in a bearing or 
bearings 46 as is best shown in Fig. 3 of the draw 
ings. Rotation of the rod 44 provides a conven 
lent. means for adjusting the tension on the ‘wire 
4|. It will be understood that several wires may 
be spaced vertically along the edge of the mem 
ber 23, each being secured as shown to the rod 
44 so that they are all simultaneously adjustable. 
A micrometer screw 49 having threaded engage 
ment in a support 5| is in contact with a radial 
lever 63 secured to the rod 44 so as to, provide 
for micrometric adjustment of the tension ap 
plied to the wire or wires 4|. The spring or 
springs 42 act in opposition to the springs 38 and 
38.. In order conveniently to provide definite 
limits of movement for the member 23, a stop 
plate 56 is supported in any suitable manner, for 
example by the frame 34, so that the wire or wires 
4| may pass through a perforation or perfora 
tions 58. A stop which may be in the form of 
a head 59 sets one limit of movement of the 
member 23, and a second bead 6i sets the other 
limit of movement. In a like manner the wires 
62 and 83 for the members 2| and 22 are pro 
vided with stop beads 66 and 61. Other stop 
beads 68 and 69 set the other limit to the range 
of ‘movement of the members 2| and 22 respec 
tively. 
In the unit l0, and by way of example, the 

member 26 is' mounted in a stationary position 
although for certain purposes it may be the mov 
able member. This member 26 may be conven 
iently positioned by means of wires 1| secured to 
the stop plate 56 and by members (not shown) 
similar to the springs 38 and 39 but of a more 
rigid nature. 
Movement is selectively imparted to any one 

of the members 2| to 23 by securing electrical 
conductors at their ends in a manner already 
explained in connection with the conductor 36 
for the member 23. Conductors ‘l3 and 14 are 
therefore secured at or adjacent the edge of the 
members 2| and 22. A magnet, preferably an 
electromagnet, having a core member 16 and an 

» energizing winding 11, provides a strong mag 
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netic ?eld within which the conductors 36, ‘I3, 
and 14 are disposed. When current is passed 
through any one of these conductors in a direc 
tion depending upon the direction of the ?ux 
set up by the core ‘I3, the member to which this 
current carrying conductor is attached will be 
moved against the tension of its coil spring. This 
arrangement is similar to an electrodynamic 
loudspeaker, and all the advantages of such a 
device, such as speed and degree of response, will - 
be readily realized. 7 

Operating currents may be provided to the con 
' ductors in any desired manner, for example by a 

75 

rotating ‘commutator (not shown) driven by a‘ 
synchronous motor operating in step with the 
vertical de?ection of the cathode ray beam. The 
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method of synchronizing the motor is shown and 
is fully described in the above referred to patent 
to Anderson. Moreover, an electronic commu 
tator of the kind disclosed in a patent to Schu 
mard, No. 2,146,862, granted February 14, 1939, 
and a patent to Roys et al., No. 2,089,430. granted 
August 10, 1937, may be employed to successively 
energize the conductors or the ?lter members. 
The stop beads 6|, 60, and 69 will be located at a 
?xed distance from the stop plate 56 when the 
several conductors are de-energized if a commu 
tator-distributor is employed. Also, the light 
modifying strips 34 of the member 22 will nor 
mally be out of register with the strips 29 of 
the member 26. 

Fig. 4 of the drawings shows an arrangement 
for operating the several members which are rep 
resented diagrammatically by the conductors 36, 
‘I3, and ‘I4. A countercircuit 82, such as is de 
scribed on page 588 of “Theory and Application 
of Electron Tubes” by H. J. Reich, published 
1939, is fed with pulses from the vertical de?ec 
tion circuits of the receiver I4 or other suitable 
synchronizing source to produce a potential in 
crease in a series of steps designated B, G, and 
R, these symbols corresponding for convenience 
to the color designations of the several ?lter 
members. A suitable type of countercircuit is 
also shown in a United States Patent No. 
2,113,011, granted to E. L. C. White, April 5, 1938. 
Referring now to Fig. 1 of the drawings, it will 

be seen that the color strips 84 of the member 
22 are positioned opposite the transparent sec 
tions 29 of the member 26 when the conductor 
‘I4 is de-energized. This corresponds to the 
portion marked G of the countercircuit output 
which is or may be of substantially zero magni 
tude. The next member in the series to operate 
is the member 23 and this operation may be ac 
complished by providing a tube 83 which passes 
plate current when the potential on its grid 86 
reaches the potential value R of the counter 
circuit output. Member 23 is assumed in this 
example to have red strips. This potential will 
cause a current sufficient strength to ?ow 
through the conductor 14 to draw the member 
22 to the left as viewed on Fig. 2, thereby bring 
ing the colored sections 84 of this member oppo 
site the opaque sections 28 of the member 26. 
The stop bead 60 holds the member 22 in its 
ineffective position throughout the remaining 
operating cycle. ‘ 
During the previously described operation of 

the members 22 and 23, the member 2| is main 
tained stationary by a blocking bias on the grid 
38 of a tube 89. A tube 92 serves as an ampli?er 
to invert the counteroutput wave and this in 
verted wave'is applied to the grid 93 of a tube 94. 
When the negative signal applied to the grid 93 
reaches the value B in the negative sense, the 
tube 94 will be cut off thereby raising the grid 
00 to a positive potential such that the tube 89 
conducts causing movement of the member 2|. 
At this time also, the plate current through the 
tube 03 is increased resulting in additional move 
ment of the member 23 to its inactive position. 
The double spacing of the stop bead 6| permits 
this additional movement. When the counter 
circuit output falls to zero, the members 2|, 22, 
and 23 are restored, and the member 22 is active. 

Fig. 5 of the drawing shows a modi?cation of 
the arrangement of Fig. 4 in which a controlled 
multivibrator is employed for operating the mem 
bers 23 and 2| at the proper time with respect to 
the operation of the member 22 as in Fig. 4. 
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ductors 36, ‘I3, and ‘I4 of Fig. 1. 

The member 22 is operated'by its conductor ‘I4 
directly from the step wave I02 provided by a 
countercircuit I03. The countercircuit is applied 
to a clipper stage I04 which selects the highest 
potential portion or the wave I02 as a square 
wave I06 which is differentiated by a di?eren 
tiating circuit I01. Both the positive and nega 
tive pulses are available after di?erentiating, as 1 
indicated at I09, to control a multivibrator IIO 
comprising tubes HI and H2. The pulses I03 
occur at a time determined by the steep portions 
H4 and H6 of the counteroutput and reversal 
of operation of tubes “0 and H2 of the multi- 
vibrator occurs at proper time to select mem 
bers 23 and 2| for operation. During the zero 
portion of the counteroutput when the member 
22 is to be exposed, the tubes H8 and H9 are 
rendered inoperative by applying a blocking bias 
to their grids I20 and I2I. This bias is obtained 
in the proper sense from the ampli?er tube Ill 
and the tube I23. Correct cycling of the multi 
vibrator may be insured by observing the image 
for color and operating a key I42 momentarily 
until proper color values appear. 
To review the operation of the arrangement 

of Fig. 5 brie?y, when the output of the counter 
circuit I03 is at its minimum level, the conductor 
‘I4 is de-energized and the colored strips 84 are 
exposed. At this time the multivibrator will have 
operated previously to prepare the tube II9 for 
operation. However, at this time the tube is cut 
on’ by its grid I‘2I, the bias'level for accomplish 
ing this being indicated at I26 in Fig. 5 of the 
drawings, When the output of the multivibrator 
rises above the level I26, tube II9 becomes con 
ductive since the blocking bias is removed from 
its grid I20, and the member 23 is operated while 
at the same time the member 22 moves to the 
limit determined by the location of its stop bead 
68. When the counteroutput rises to the level B, 
a differentiated pulse reverses the conductivity 
of the multivibrator tubes III and H2 operating 
the member 2| by energizing the tube H8. The 
colored strips in this member are exposed until 
the tube H8 is again cut off by the tubes I22 
and I23, as explained previously. Tube H8 is 
prepared again by reversal of the multivibrator 
at a point II6 of the repeating wave I02. 

Fig. 7 of the drawing illustrates a modi?cation 
of the arrangement of Fig. 1 in which a member 
I28, corresponding to the member .26 of Fig. 1, is 
provided with alternate opaque and transparent 
or translucent strips I29 and I3I. A movable 
member I34 is provided with colored strips I36 
to I39 which are slanted with respect to the strips 
I29 and I3I. Either one of the members I28 or 
I34 may be provided with means for moving 
them, for example by a conductor such as the con 

In a preferred 
arrangement, the member I28 is stationary, pro 
vided that the color strips are slanted as shown. 
With the slanted strips a sawtooth wave may be 
applied to the operating conductor since, in that 
case, the color will follow the scanning and per 
sistence of the tube. 
In view ofthe foregoing complete description 

of the arrangement of Figs. 1 to 3, it is believed 
that a separate description of the operation of 
the arrangement of Fig. 7 is unnecessary. 
The device I0_ as described herewith follows a 

very wide range of frequencies (20 to 10,000 cycles 
or more) and _a very short return time may be 
obtained. While a certain amount of light is 
lost due to the ?lter members, this is offset by 
the simplicity of the device in construction, op 



.eration. and accessories. 
“the members of Figs. 1 and 7 are mounted verti 
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The strips of each of 

cally for the standard type of picture raster and 
the strips of Fig. 1 for a receiver or camera tube, 
having a 7 inch diameter raster for example, may 
be on the order of .014 inches in width, this'?gure 
'being given solely by way of example. 'This also a 
appliesto the strips I29 and 13! of Fig. 7. ‘ 
Various modifications in the invention shown 

and described herein by way of example are pose 
sible and as an example, the members of Figs. 
1 and 7 may be operated mechanically by cams 
on a shaft or the like driven by a synchronous 
motor although this arrangement is not preferred. 
Having now described the invention, what is 

claimed and desired to be secured by Letters Pat 
ent is the following: ” ‘ \ 

1. Color television apparatus comprising a‘ 
cathode ray tube having a target area, scanning 
means associated with said tube to scan said tar 
get area successively and cyclically, a light ?lter 
device substantially equal in area to the target 
area of said tube scanned by saidlscanning means, 
said filter device being interposed in a light path 
which includes the target area of said tube, said 
light ?lter device comprising a plurality of ?lter 
members of a shape in outline corresponding to 
the outline of the scanned target area of the 
tube, each member having light transmitting 
strips alternating with light modifying strips, the 
light modifying strips of. one of said members 
serving to block the passage of light, and means 
for shifting said remaining members sequentially 
in a predetermined order in timed ‘relationship 
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with the successive scannings of the said target 
area. 

2. Color television apparatus comprising a 
cathode ray tube having a target area, scanning 
means associated with said tube to scan said tar 
get area successively and cyclically,-a light filter 
device interposed in a light path which includes 
the target area of said tube, a member of said 
device having alternate opaque and light trans 
mitting strips, a second member having a plu 
rality 01’ light ?ltering strips arranged in con 
sistent succession, and means to cause relative 
movement between said members for bringing 
the light modifying strips of said second mem 
ber successively in register with the light trans 
mitting strips oi’ said ?rst named member. 

_____ ___ GEORGE C. SZIKLAI. 
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