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This invention relates to television signal-re 
producing Systems generally and, particularly, to 
Such Systems of the type adapted to project an 
image of a relatively large size upon a screen. 

In a television signal-reproducing arrangement 
it is frequently desirable to provide a reproduced 
image of relatively large size and satisfactory 
average brightness. Such an image has been 
very hard to procure for the reason that in most 
television signal-reproducing arrangements which 
have so far been proposed, the area of the re 
produced image for a given average brightness 
of the reproduced image has been small. While 
some arrangements of the prior art are effective 
to produce a very small image with relatively 
intense average brightness, the average bright 
ness is generally very much less than is desired 
if such an image is to be projected upon a large 
screen for viewing by an audience. The reason 
for this is that the maximum light available in 
the large image is limited by the amount of light 
available in the Small image and the average 
brightness is decreased in inverse proportion to 
the increase in the size of the image. 

It is an object of the invention, therefore, to 
provide an improved television signal-reproduc 
ing System which is not subject to one or more 
of the above-mentioned disadvantages of the ar 
rangements Of the prior art. - 

It is a further object of the invention to pro 
vide an improved television image projection Sys 
tem. 

It is still another object of the invention to 
provide an improved television signal-reproducing 
systern in which the maximum amount of light 
available in the reproduced image is not limited 
by the maximum amount of light produced by a 
cathode-ray beam incident on a fluorescent 
SCree. 

In accordance with the invention, a televisio 
signal-reproducing system comprises, a light 
source, a viewing means, and masking means 
having a plurality of elementary transparent por 
tions and a corresponding plurality of elementary 
opaque portions and interposed in the optical 
path between the light source and the viewing 
means. The arrangement, also comprises a lens 
system having a single optical axis disposed in 
the Optical path and including means interposed 
in the light path between the transparent and 
the opaque portions normally effective to focus 
upon the above-mentioned opaque portions at 
least a portion of the light from the light source 
passing through the above-mentioned transpar 
ent portions. 
means for effectively altering the optical path 
length of elementary portions of the optical path 
through the lens system for varying the amount 
of light blocked from the viewing means by the 
opaque portions, together with means for Con 
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trolling the last-named means in accordance with 
the received television signal to form a visible 
image of the translated picture on said viewing 
neaS. 
For a better understanding of the present in 

vention, together with other and further objects 
thereof, reference is had to the following descrip 
tion taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. 

Fig. 1 of the drawing is a circuit diagram, par 
tially schematic, of a complete television receiver 
of the Superheterodyne type including a television 
signal-reproducing system in accordance with the 
invention; Fig. 2 is a diagram utilized to explain 
the principle upon which the television signal 
reproducing system of the invention operates; 
Fig. 3 is a fragmentary diagram illustrating a 
detail of a portion of the signal-reproducing sys 
tem of Fig. 1; Fig. 4 ilustrates a modification of 
a portion of the signal-reproducing system of Fig. 
l; while Fig. 5 illustrates a modification of the 
Signal-reproducing device of Fig. 4. 

Referring now more particularly to the draw 
ing, the System illustrated comprises a receiver 
of the superheterodyne type including an antenna, 
System fo, connected to a radio-frequency 
amplifier 2 to which is connected in cascade, in 
the order named, an oscillator-modulator f3, an 
intermediate-frequency amplifier 4 of one or 
more stages, a detector 5, a video-frequency am 
plifier 6 of one or more stages, and an image 
reproducing system 7. A line-scanning circuit 
f8 and a field-Scanning circuit 9 are coupled 
to the output circuit of video-frequency ampli 
fier f6 through a Synchronizing-signal separator 
20 and to the signal reproducing system 7, pres 
ently to be described in detail. 
The stages or units 0-6, inclusive, and 8 

20, inclusive, may all be of conventional well 
known construction so that detailed illustration 
and description thereof are deemed unnecessary 
herein. Referring briefly, however, to the opera 
tion of the System described above, television sig 
nals intercepted by antenna circuit 0, li are se 
lected and amplified in radio-frequency ampli 
fier 2 and coupled to the oscillator-modulator 3 
wherein they are converted into intermediate 
frequency signals which, in turn, are selectively 
amplified in the intermediate-frequency ampli 
fier 4 and delivered to the detector 5. The 
modulation components of the signal are de 
rived by the detector 5 and are supplied to the 
video-frequency amplifier 6 wherein they are 
amplified and from which they are supplied to a 
brilliancy-control electrode of the image-repro 
ducing System 7 and to the synchronizing-con 
trol elements of the scanning circuits 8 and 9. 
The intensity of a Scanning ray of System is 
modulated Or controlled in accordance With the 
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ther, is included in a temperature-responsive 
means for effectively altering the optical path 
length of elementary portions of the optical path 
through the lens system for varying the amount 
of light blocked from the viewing means 39 by 
the opaque portions of mask 4. 

In Fig. 4, there is illustrated a modification of 
a portion of the reproducing system of the 
invention utilizing a single mask in the two op 
tical paths through which the light from the 
source is caused to pass in opposite directions. 
The arrangement of Fig. 4 thus comprises a light 
source 38, a semi-transparent mirror 5), a mask 
5 which may be similar to the mask 40 of Fig. 
1, and a concave mirror 52. The remaining por 

... tons of the system of Fig. 4 are identical to 
those of Fig. 1 and similar elements have iden 
tical reference numerals. The mask 5, therefore, 
is interposed in two optical paths between the 
source 38 and the viewing means 39. Mask 5i 
is placed at the center of curvature of the con 
cave mirror 52 and the optical System is So dis 
posed that Some of the light from Source 38 is 
reflected by the semi-transparent mirror Se 
through the elementary transparent portions of 
mask 5 to the concave mirror 52, the light re 
fected from mirror 52 being normally completely 
blocked by the elementary opaque portions of 
mask 5 in a manner similar to that described 
above in explaining the operation of the arrange 
ment of Fig. i. The concave mirror 52 which is 
disposed in the Optical paths of the System is, 
therefore, normally effective to focus upon the 
corresponding opaque portions of mask 5 at least 
a portion of the light from source 38 which passes 
through the transparent portions of that mask. 
The local heating caused by the scanning beam of 
tube 25 incident upon the target electrode 3 is 
effective to vary the optical path length of ele 
mentary portions of the optical path through the 
lens system, thereby to vary the amount of light 
blocked from the screen 39 at the opaque portions 
of mask 5. The lens 44 serves, as above de 
Scribed, to focus the light passed by target elec 
trode 37 as a visible image on screen 39. 

In Fig. 5, there is illustrated a portion of a 
Catode-ray tube which may be used in an ar 
rangement similar to that illustrated in Fig. 4. 
The tube of Fig. 5 comprises an envelope 54, a 
target electrode 3 which may be identical to 
target electrode 37 of the cathode-ray tube 25, 
and a concave mirror 55 formed as a silver de 
posit upon the inner Surface of the envelope 54, 
the function of mirror 55 being the same as that 
of mirror 52 of Fig. 4. The other portions of 
the tube of Fig. 5 may be identical to those of 
tube 25 and the operation of the tube of Fig. 5 
in a signal reproducing system in accordance 
with the invention will be completely understood 
from the description given above With reference 
to the arrangement of Fig. 4. 
While there have been described what are at 

present considered to be the preferred embodi 
ments of this invention, it will be obvious to 
those skilled in the art that various changes and 
modifications may be made therein without de 
parting from the invention, and it is, therefore, 
aimed in the appended claims to cover all Such 
changes and modifications as fall within the true 
spirit and scope of the invention. 
What is claimed is: 
1. A television signal-reproducing System Com 

prising, a light source, a viewing means, masking 
means having a plurality of elementary. trans 
parent portions and a corresponding plurality of 

3 
elementary opaque portions and interposed in 
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the optical path between said source and said 
viewing means, a lens system having a single op 
tical axis disposed in said optical path and in 
cluding means interposed in the light path be 
tween said transparent and said opaque portions 
normally effective to focus upon said correspond 
ing opaque portions at least a portion of the light 
from said source passing through Said transpar 
ent portions, means for effectively altering the 
optical path length of elementary portions of 
the optical path through said lens System for 
varying the amount of light blocked from said 
Viewing means by Said opaque portions, and 
means for Controlling Said last-named means in 
accordance with a received television signal to 
for a visible image of the translated picture on 
said viewing means. 
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2. A television signal-reproducing System con 
prising, a light source, a screen, masking means 
having a plurality of elementary transparent por 
tions and a corresponding plurality of elementary 
opaque portions and interposed in the optical 
path between said source and said screen, a lens 
system having a single optical axis disposed in 
said optical path and including means interposed 
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in the light path between said transparent and 
said opaque portions normally effective to focus 
upon said corresponding opaque portions at least 
a portion of the light from said source passing 
through said transparent portions, means for ef 
fectively altering the optical path length of ele 
mentary portions of the optical path through said 
lens system for varying the amount of light 
blocked from said screen at said opaque portions, 
and means for controlling said last-named means 
in accordance With a received television signal 
to form a visible image of the translated picture 
on said screen. v 

3. A television signal-reproducing system Com 
prising, a light source, a viewing means, mask 
ing means having a plurality of elementary trans 
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parent portions and a corresponding plurality of 
complementary elementary opaque portions and 
interposed in the optical path between said source 
and said viewing means, a lens system having a 
single optical axis disposed in Said optical path 
and including means interposed in the light path 
between said transparent and said Opaque por 
tions normally effective to focus upon said corre 
sponding said opaque portions at least a portion 
of the light from said source passing through 
said transparent portions, means for effectively 
altering the optical path length of elementary 
portions of the optical path through said lens 
system for varying the amount of light blocked 
from said viewing means by said opaque portions, 
and means for controlling said last-named means 
in accordance with a received television signal 
to form a visible image of the translated picture 
on said viewing meanS. 

4. A television signal-reproducing System con 
prising, a light source, a viewing means, masking 
means having a plurality of elementary trans 
parent portions and a corresponding plurality of 
elementary opaque portions and interposed in 
the optical path between said source and said 
viewing means, a lens System having a single 
optical axis disposed in said optical path and in 
cluding means interposed in the light path be 
tween said transparent and said opaque portions 
normally effective to focus upon said correspond 
ing opaque portions substantially all of the light 
passing through said transparent portions, means 



4 
for effectively altering the optical path length of 
elementary portions of the optical path through 
said lens system for decreasing the amount of 
light blocked from said viewing means by said 
opaque portions, and means for Controlling said 
last-named means in accordance with a received 
signal to form a visible image of the translated 
picture on Said viewing means. 

5. A television signal-reproducing system com 
prising, a light source, a viewing means, a mask 
having a plurality of elementary transparent por 
tions and a corresponding plurality of elementary 
opaque portions and interposed in two optical 
paths between said Source and Said viewing 
means, a concave mirror disposed in said optical 
paths normally effective to focus upon said cor 
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responding opaque portions at least a portion of . 
the light from said Source passing through said 
transparent portions, means for effectively alter 
ing the Optical path length of elementary por 
tions of One of said optical paths through said 
lens system for varying the amount of light 
blocked from said viewing means by said opaque 
portions, and means for controlling said last 
named means in accordance with a received tele 
vision signal to form a visible image of the trans 
lated picture on said viewing means. 

6. A television signal-reproducing system com 
prising, a light source, a viewing means, two mask 
ing devices each having a plurality of elementary 
transparent portions and a corresponding plu 
rality of elementary opaque portions and inter 
posed in the optical path between said Source 
and said viewing means, a lens having a single 
optical axis disposed in said optical path between 
said devices and interposed in the light path 
between said transparent and said Opaque por 
tions normally effective to focus upon said cor 
responding opaque portions of one of said masks 
at least a portion of the light from said source 
passing through said transparent portions of the 
other of said masks, means for effectively alter 
ing the optical path length of elementary por 
tions of the optical path through said lens for 
varying the amount of light blocked from said 
viewing means by said opaque portions, and 
means for controlling said last-named means 
in accordance with a received television signal 
to form a visible image of the translated picture 
On Said viewing means. 

7. A television signal-reproducing system con 
prising, a light source, a viewing means, two 
masking devices each having a plurality of ele 
mentary opaque portions and a corresponding r 
plurality of elementary transparent portions and 
interposed in the optical path between said source 
and said viewing means, said elementary opaque 
portions of each of said masks being comple 
mentary to said elementary transparent portions 
of the other of said masks, a lens having a single 
optical axis disposed in the optical path between 
said devices and interposed in the light path be 
tween said transparent and said opaque portions 
normally effective to focus upon said correspond 
ing opaque portions of one of said masks at least 
a portion of the light from said source passing 
through said transparent portions of the other 
of said masks, means for effectively altering the 
optical path length of elementary portions of 
the optical path through said lens for varying the 
amount of light blocked from said viewing means 
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by said opaque portions, and means for control 
ling said last-named means in accordance with 
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the received television signal to form a visible 
image of the translated picture on said viewing . 
eaS - 

8. A television signal-reproducing system com 
prising, a light source, a viewing means, masking 
means having a plurality of elementary trans 
parent portions and a corresponding plurality of 
elementary opaque portions and interposed in the 
optical path between said source and said view 
ing means, a lens System having a single optical 
axis disposed in said optical path and including 
means interposed in the light path between said 
transparent and said opaque portions normally 
effective to focus upon said corresponding opaque 
portions at least a portion of the light from said 
Source passing through said transparent portions, 
temperature-responsive means for effectively al 
tering the optical path length of elementary por 
tions of the optical path through said lens sys 
tem for varying the amount of light blocked from 
said viewing means by said opaque portions, and 
means for controlling said last-named means in 
accordance with a received television signal to 
form a visible image of the translated picture 
On said viewing means. 

9. A television signal-reproducing System Com 
prising, a light source, a viewing means, masking 
means having a plurality of elementary trans 
parent portions and a corresponding plurality of 
elementary opaque portions and interposed in 
the optical path between said source and said 
viewing means, a lens system having a single 
optical axis disposed in said optical path and in 
cluding means interposed in the light path be 
tween said transparent and said opaque portions 
normally effective to focus upon said correspond 
ing opaque portions at least a portion of the 
light from said source passing through said trans 
parent portions, temperature-responsive means 
for effectively altering the optical path length of 
elementary portions of the optical path through 
said system for varying the amount of light 
blocked from said viewing means on said opaque 
portions, and means responsive to a received tele 
vision signal for producing a thermal image on . 
said last-named means, thereby to form a vis 
ible image of said picture on said viewing means. 

10. A television signal-reproducing system com 
prising, a light source, a viewing means, masking 
means having a plurality of elementary trans 
parent portions and a corresponding plurality 
of elementary opaque portions and interposed in 
the optical path between said source and said 
viewing means, a lens having a single optical axis 
disposed in said optical path and interposed in 
the light path between said transparent and said 
opaque portions normally effective to focus upon 
said corresponding opaque portions a portion of 
the light from said source passing through said 
transparent portions, a cathode-ray tube includ 
ing a target electrode disposed in said path ad 
jacent said lens, means for Scanning said target 
electrode with the electron beam of said tube for 
effectively altering the optical path length of ele 
mentary portions of the optical path through said 
lens System to vary the amount of light blocked 
from said masking means by said Opaque por 
tions, and means for controlling the intensity of 
said cathode-ray beam in accordance with a re 
ceived television signal to form a visible image of 
the translated picture on said masking means. 

RUDOLF C. HERGENROTHER. 
  


