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The present invention relates to television sys 
tems and to both the transmitting and receiving 

. portions thereof. 

More particularly, the invention is concerned 
with ways and means and a method for pro 

 ducing at receiving stations images or pictures 
many times the size of the image or picture which 
can be obtained electronically by any of the now 
known present day systems.  

'I'he invention. further is concerned _with a 
method and apparatus for developing the video 
or image signals for producing pictures or ini 
ages of the above suggested size, it being under 
stood that such produced pictures shall have a 
produced detail or quality substantially increased I 
over the detail producing qualities of any known 
and/or îexisting types of picture or image pro` 
ducing apparatus, irrespective of the character of 
such apparatus. - . 

Further the invention is concerned with pro 
'viding a method and apparatus for increasing the 
definition of television pictures beyond that which 
can be obtained by any known and presently 
existing types of >television transmitting appara 
tus. 
In the present day types of television appara 

tus and for the purpose of this consideration, 
reference will be made substantially only to the 
so-called “electrical” types of transmitter and re 
ceiver apparatus since these are now capable of 
providing maximum detail and deiinition. Both 
the size of the image ultimately produced at the 
receiver point and the degree of definition is 
determined largely by the character of the visual 
pick-up transmitting tube and the spot size of 
the cathode ray beam which is utilized as a scan 
ning instrumentality, asis _alsov the casein the 
receiver. The size of theY image ultimately re 
sulting at the receiver point is, according to the 
prior art systems, considered as a function of the 
size to which any practical electronic image re 
producing tube may be built and the brightness 
of the spot formed by the cathode ray. y 
In present day types of television apparatus, 

and considering for the time being the aforesaid 
“electrical” types, an image of the subject at 
the point of transmission is projected upon a 
light receiving surface which is suitably photo 
sensitized. _ 

In one of the commonly known forms of tele 
vision electronic scanners for transmitting sta 
tions such asthat known by the trade name 
“Iconoscope,” the image to be scanned is focussed 
upon a` mosaic structure which comprises a plu 
rality or electrically isolated photoelectric par 

(ci. 17a-6.8) 
.ticles supported upon an insulating base, which 
base, in turn, is supported by a conducting sup 
port member or signal plate. The light falling 
upon the isolated photoelectrio particles causes 
photo-electrons to be. emitted therefrom with the 
result that a corresponding distribution of elec 
trostatic' charges (a form of "electrical image") 

s~ 

is accumulated upon the surface of the mosaic I 
structure, as has already been described in nu 
merous publications. The mosaic surface upon 
which the charges have accumulated is then 
scanned by a focussed cathode ray beam of a 
cross-sectional diameter corresponding in size to 
individual elemental areas into which the sub 
ject is assumed to be divided for scansion and re 
building. During scansion of the charge image, 
there is produced in an external circuit a wave 
train of energy representative of the subject ' 
whose image causes the electrostatic charges (of 
relatedl voltages) to build up or to be accumu 
_latedl on the mosaic. ' 

Tlíe signal transmitted may be developed either 
as aresult of the change in potential of the sig 
nal plate under the scanning action of the cath 
ode ray on the mosaic or the signal may be de 
termined by the secondary emission from the il 
luminated side of the mosaic when secondary 
electronsare released under beam impact upon 

‘ each charged photoelectric particle. ï 
Various methods of scanning in such a sys 

tem may be used and need not be discussed here 
in ,in detail, but reference to this electronic form 
of' scanning may be found in the article published 
by Zworykin` in the Journal of the Franklin In 
stitute for January, 1934, Vol. 217, No. 1. It 
should be understood-in connection with this type 
of system that the resultant image signals are 
due to the release of the charge accumulation on 
the mosaic structure during the time interval be 
tween successive traversals of each elemental sec 
tion or area thereof- bythe scanning cathode ray 
beam and may develop in either manner above 
suggested. In the scanning process, the scan 
ning beam may trace a pattern along a series" of 
substantially adjacent lines, Yin'which case the 
beam moves at a relatively slow rate across the 

' assumed lines'of the mosaic structure and re 
turns at a relatively rapid rate to start the next 
line or path of scanning. In another form of 

l scanning the pattern may be the so-called “inter 
laced” pattern where the so-called odd linesot 
the mosaic are ñrst yscanned and the so-called 
even lines' are “skipped” during its scanning; dur 
ing the next succeeding scanning the so-called 
lleven” lines are scanned and the so-called oddl 
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lines are skipped while the scanning cathode ray 
traverses the' mosaic. If, for example, in this so- _‘ 
called "interlaced" pattern of scanning the re 
sultantl image to be transmitted 'is assumed to be 
of 343 line detail for example. the first scanning 
will include the 171% odd lines with the nrst 
scanning starting, for example, at the upper left 
hand corner of the mosaic and the last line ter 
minating at the bottom of the mosaic midway be 
tween the lefthand and righthand edges thereof. 
The next succeeding scanning trace will then 
start at a point along the upper edge of the mo 
saic midway between the lefthand and righthandA 
edges thereof, but will terminate in the -lower 
righthand corner of the mosaic after the ñrst 
half line and the succeeding 171 additional lines 
are scanned. In this way, each' two scannedV 
groum of 17.1% lines portray, when pieced to-` 
gether, one complete scanned image., „This for 
mation of the image is known as the “odd line” 
interlacing method of scanning. However, a so 
called “even line" method of interlacing the 
scanning pattern may also be used. In such even ' 
342 lines of scanning may be assumed, and, in 
this case, the mosaic electrode will then be traced 
yby the scanning beam along twoseries óf scan 
ning paths which each include 171 complete 
scanning lines with alternate lines being skipped 
between each traversal. 
The method and system to be herein disclosed 

is also applicable to that type of electronic tele 
vision scanning system wherein the light of the 
image falls upon alight sensitive surface which 
emits electrons which are accelerated toward an 
accelerating electrode whose central point is 
apertured. Behind the aperture of the accelera 
tor electrode is located an electron «collecting 
electrode. The collecting electrode is main 
.tained at a highly positive potential relative to 
the photoelectric surface which is of the same 
general order as that of the accelerating elec 
trode with respect to the photoelectric emitter 
surface. The collecting electrode may, where 
desired, be housed within a collecting target ca 
pable of emitting a great number of secondary 
electrons per primary electron to be collected by 
the target electrode. With a system of this type ` 
the entire bundle of photo-electrons moving 
from the photo-sensitive cathode toward the ac 
celerating electrode is deflected electromagnetih 
cally or electrostatically in two mutually per 
pendicular directions so thatthe aperture in the 
accelerating electrode scans the elemental areas 
of the complete bundle of electrons. ~ 
Furthermore, the system to be herein de 

scribed i's»applicable to‘those types of systems 
which are known as velocity modulation systems. 
In such systems, the rate of scanning the’ sub-` 
ject is assumed to be normally of some constant 
value for one predetermined condition of light 
and shadow _on,the subject, but with changes in 
the intensity of light and shadow to be repre-l 
sented, the velocity of the scanning is changed 
to values above and below the assumed normal 
value or the change in velocity may take place 
only in one direction from the assumed normal 
velocity. 

Referring now >to the systems' for receiving 
scanned picture subjects, it is customary usually 
to provide (still assuming purely electronic types 
of image reproducing apparatus, although it is 
understood that 'mechanical forms may be used 
where desired) a cathode ray type device such, 
for example, as that known in the art under the 
trade name designation “K_inescope,” wherein an 

2,919,140' 
electron beam is produced to initiate on the _tube 
end wall the luminous trace. The electron beam 
developed within a cathode ray tube of this type 
is projected longitudinally of the tube and fo 
cussed 'by suitably developed electrical fields and ' 
by suitably designed electrodes into >s. sharply d‘e 
vi‘lned spot which implnges upon a luminescent 
‘screen structure supported upon the~inner sur-l 
face of the tube end'wall opposite' the source 
from which the electron _stream or cathode ray ' 
beam is developed. The developed electron 
stream is suitably influenced by the sin; 
nals resulting-from the transmitter to cause 
the resulting luminous- eii’ects upon the lu 
minescent screen which portray the various in 
tensities of light and shadow upon the original 
subject to vary as the beam is moved across the 
screen. 'I‘he deflection of the beam, asin the 
transmitting systems, may be accomplished by 
suitable electrostatic or electromagnetic beam 
deñecting means or the combination of both, so 
that the beam or cathode ray traverses the entire 
luminescent screen according to the desired pat 

so ' 

tern of traversal, and vthis patternl may be the ~ 
same as that described for the transmitting de 
vice. . _  ' 

'I'he resulting intensity of the luminous trace 
produced by the beam bombarding the lumines 
cent screen is determined in various ways, and 
among thosecommonly used and to which this 
invention is intended to be .applicable are the 
so-called grid control, the varying area spot con 
trol, ‘the velocity modulation, systems, and the 
like. ' 

Such systems of the prior art while generally 
capable of producing televison images at receiver 
points of substantially satisfactory brilliance for 
small pictures to be viewed nearby in the home 
have not been found capable of producing large 
size images. Up to vthe present time, the maxi 
mum size of cathodey ray tube which could be . 
used at a receiver station and which would still 
approachÖ a practical device* has been a vtype 
whose luminescent/screen diameter is of the or 
der of 15". or less. 
the resulting optical image which could be pro 
duced on such a tube would be an image of rec 
tangular shape having an aspect ratio of width 

‘ to height of the ratio fi to 3 which would ?t with 
in the 15" circle. The rectangular shaped sub 
ject is assumed in view of the current practice in 
the motion picture industry to provide rectan 
gular shaped screen portrayals of actions, al 
though it is obvious that a circular or a square 

. formation of the resulting image could be real 
ized. Such tubes as would produce an image of 
this size, which is not suiiiciently large to be 
viewed by large sized audiences are, nevertheless, 
both extremely difllcult to build and expensive to 
buy and, as well, are continually subject to pos 
sible breakage. Hence, Lfor the most part, pres 
ent day television is restricted to that size of 
reproduced image which can be placed within 

- the boundaries of the so’called 9" cathode ray 
beam. But, in this connection it should be un 
derstood that this is not a limitation in the theo 
retical capabilities of the system, but rather a 
limitation in the practicability and the economi 
cal development of known systems.Á Even -in 
cases where th'e so-called 12" tube is utilized with 

Hence, the maximum size of 
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the resulting image pattern of the order of '_ 
'1% x 10", the image or picture produced upon the 
luminescent screen» is still not` su'mciently large 
for satisfactory large size demonstrations or suf 
ficiently large to be viewed by large size audi 75 
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ences. In fact, even for home usage they picture 
is usually considered’too small to offer any sub 
stantial commercial possibilities unless it be of . 
the order of at least l5" by 20"._ 

Therefore, according to the present invention 
it is proposed to provide a system wherein it is 
possible to increaseÑshe detail orr the definition 
obtainable in television pick-ups as well as to 
provide a system wherein the resultant image 
size may be substantially increased while pro 
viding even increased brightness and substan 
tially little, if any, additional expense for the 
installation over that which~ it is considered 
will be necessary for large sized tubes. Ac- 
cording to the present invention' to behere 
in disclosed,'it should be understood that any 
large screen television system should ipref 
erably be of such a type that large size pic- ¿ 
tures of the character herein referred to shall 
be obtained Without any change in the general 
nature or characteristics of conventional tele 
vision transmission. Further than this, large 
screen television should be capable of being car 
ried out through the use of the now conventional 
types of cathode ray devices for reasons of 
economy, design, construction, shipping and 
usage. .. ' `\’ 

In accordance with the present invention, 
l however, it is proposed to provide a system where 
in it is possible to increase the detail of definition 
obtainable in television pick-ups. 
object ofV this invention to provide a system which 
will not only increase the detail of deflnitionto 
some extent, but will make it possible to transmit 
pictures` for television purposes which have a 
detail which is substantially that of the currently 
produced motion pictures. It is further proposed 
in accordance with the present invention to ac 
complish the increased definition and detail with 
a single pick-up lens associated with the scan 
ning instrumentality where the lens will be uti 
lizcd _so as to be without parallax or overlapping 
effects within 'the pick-up image. 
Further, it is an object of the present Y/inven-v 

tion to provide a system for increased detail and' 
definition which can operate While using `for 
scanning substantially any known type of elec 
tronic or mechanical scanning devices, for ex 
ample, ofthe types above briefly described, and 
at the same time provide a conventionally pro 
duced and simply operating system for obtain-I 
ing these effects by electronic scanning tube com 
mutation where no mechanical moving parts are 
utilized and still ’obtain the increased detail and 
definition on an economically satisfactory basis. 

It, of course, will be appreciated that with the 
approach of color television, that is, the tele- ' 
vision transmission of colored images on a com 
mercial scale, it will be necessary to increase the 
effectiveness and detail of the picture severalfold 
since, in addition to the transmission of‘intelll 
gence corresponding to the, position and lumi 
nosity of each picture element, it will be likewise 
necessary to transmit an exact index of the colors 
of each element of the subject, and if trichro 
matic vision be assumed, the amount of effective 
detail to be transmitted for color therefore will 
be of the order of three-fold that‘required for 
black-and-White television. 
A further object of this invention insofar as 

the transmitter end of-the system is concerned, 
is that of providing a simple, effective, and re 
liable method by which a plurality of scanning 
.tubes or other electronic scanning devices may 
be used simultaneously, and sequentially become 

It is also an« 

3 
operative to scan and produce from the scanning 
image signals representative of the subject, and 
in such connection it is an object of the invention 
to provide ways and means by which independent 
scanning devices select separated areas or sec- ~ 
tions of the subject for analyzing purposes, and 
at the same time tubes or scanning elements not 
instantaneously effective in the transmission of 
signals are so arranged and utilized Athat power ' 
consumption is reduced to a minimum. 
With respect to the receiver end of the system, 

the invention is intended to provide for the pro- ~ 
duction of large television pictures in contrast 
to pictures of the sizes above noted; and in mak 
ing reference to large television pictures, it is in 
tended that the size of the picture shall be of the 
order of square feet through tens of square feet, 
and up to _hundreds of square feet in contrast 
to the presently known size of pictures which 
are measured in the order of square inches, and 
still it is an object of the invention to provide 
these pictures of large dimensions vin forms which 
will be of normal brightness and conveniently 
useable for theatre or home viewingat comfort 
able viewing distances. ' F 

A further object of this invention is to provide 
a television image reproducing system which will 
produce large and bright television pictures which 
shall also be of high detail and definition reach 
ing, for example, from the present day types of 
pictures customarily considered of the order of 
between 300 and 400 lines per picture up to 
several times this amount of detail, for example, 
pictures having 700 to 800lines, or even more. 

It is a further object of the present invention i 
to provide a system by which this increased size 
and detail in resulting picture can be produced 
While utilizing in the process only those present 
day types of tubes which are satisfactory for 
small size pictures and which can be constructed 
and sold cheaply, or to utilize tubes of- even small 
er size than those used at the present date, and 
still to provide a system whereinv these results 
are accomplished with equipment purely electri 
cal in its nature requiring no moving parts and 
requiring a minimum amount of maintenance 
and attendance. 

It is a further object of this invention to pro 
vide a system for reproducing large size pictures, 
for example, on translucent screens l(but not 
necessarily) in such a manner that if the. tele 
vision receiver of the nature to be herein de 
scribed i‘s utilized in the home for “deluxe home 
pictures,” such a receiver can be viewed by the 
audience in any lposition without the interception 
of vprojected beams by members of the audience, 
and ln the case of use for theatre installations 
on» the stage, no equipment need be placed in the 
usual motion picture projection room, the entire 

. equipment being such that it can be placed read 
ily upon the stage of the theatre. 
A further object is ' to provide equipment for 

" producing large size television pictures which 
can be assembled so as to be shallow in the di 
rection perpendicular to the plane of the viewing 
screen, and .thus permitting its installation on 
shallow stages of theatres or any similar form 
for use in the home in reasonably - compact 
cabinets. „ . 

A further/object of the invention with respect 
to the receiver arrangement is to provide a series 
of receiving electron tubes of the cathode ray 
type, for example, which will each reproduce 
independent sectional portions of the view to be 
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4; 
ment for matching on the viewing screen the 

w , different sectional portions of that-viewin such 
manner that there will bewno discernible distinc 

\ tions between a view reconstructed in sequen 
g tially produced sectional' areas and a view of equal 

‘ sizeproducedasaunit»  ‘ ‘ 

b A further object ofA the invention is to pro 
, vide a system for securing large screen pictures 

' which is entirely electrical and involves no mov 
1i) ing parts or mechanical complications and to> 

provide optical arrangements for producing com 
ponent pictures which are. of utmost simplicity 
in >their nature and which can be manufactured 
and sold at a selling price little, if any, in advance 

1s of television systems using but a single image re 
producing tube. V « ’ ' ` 

A still further object of the invention is to 
provide a ‘television image producing system 
winch will use only conventionally and present 

20 day types of equipment with minor structural 
and/or operating alterations, and at _the same 
time'to provide a resulting image which will. over 

~ its large area,. be of a brilliance at least equal to ' 
the brilliance per elemental area of the present 

25 day types of small size television images. l 
A further object of the invention is to provide 

' 'a television reproducing system~ wherein a plu 
rality of separate television reproducing tubes 
produce different sections of -the picture, and 
there is entirely electrical commutatio _between 
the various tubes, and sectional pohr'tions of the 

. picture are assembled on different receiving 
_tubeswhich'are sequentially operated through 
suitable control of Vthe electron beam deflect 
ing systems. ~ 

It is anc 

the types of large pictures, above referred to, 
which will operate with equal fidelity from the 

¿o present single scanning tube transmitter of the 
transmitter systems now generally known or 
which will operate to provide increased detail 
where receiving signals transmitted from a 
transmitting system of the character herein de- ~ 

45 scribed. In this way, it becomes obvious that an 
important part of ‘this invention is the feature 
of'providing a receiver with a multiplicity of 
image producing tubes which each produce a se 
lected partial area of the' complete image but` 

50 which operate with complete control from the 
same signals which would control the complete ' 
>image production on a single image producing 
tube. .  

Another object of the invention involves th 
55 use of a' multiplicity of image scanning tubes 

for scanning partial areas of a complete picture 
after the formation upon the light sensitive. 
scanning surface thereof 'of non-parallactic 
partial-images, which may result from an aerial 
image, for such consequent scanning. 

Still a further object of the invention residesl 
in the use of a plurality of image scanning 

. tubes as well as image reproducing tubes which 
may be controlled through the usewof suitable 
deflection biascontrols in both horizontal and 
vertical directions of scanning so that the sc'an 
ning beams are suitably retarded or triggered 
and become active in any desired sequence so 
that the partial images are scanned and/or 
reproduced according to a pattern equivalent to» 
the now conventional scanning patterns. , 
A further object of the invention is that of 

providing suitable inter-connections of the de 
ñectibn control systems of each image scanning 
or reproducing tube so that the sequence of op 

65 

70 

_ an object of the present invention 
to provide a receiver system capable of producing . 

l9,219,111.11’ 
eration may. be autsbly remained u above 

An additional object of the invention is that 
of providing suitable .ways and means to produce 
large sin television .images through the ~use of s 
»partial-image’area scannings at either or both I 
transmitter and receiver while providing mask 
ing areas of suitable coniiguration and rsecond 
ary emission properties to produce the desired 
type of reproduced electro-optical image. 

Btill a further, object of the invention is to 
provide suitable means for conserving both tube 
life and power consumption by rendering inac 
tive any tube not at the moment utilized in the 
system for producing'or reproducing image or l5 
video signals. 
A still further object of the invention resides 

in providing suitable ways and means for re 
forming the partial-image areas produced as an 
electro-optical image in each of a plurality of 20 

, image producing tubes into a single large size 
electro-optical image capable of being produced 
upon a viewing screen with the partial-image 
areas in suitable relationship and accurate jux 
taposition. . ‘ 25 

Another object of the invention is that of » 
providing by means'of a series of suitably posi-` 
tioned partial-image producing tubes a means' 
to develop a large picture area from the several 
partial areas while providing suitable interlocks I0 
between the partial area image producing tubes` 
to permit the sequential or selected operation of 
each to locate the several partial areas in proper 
space relationship in the complete area. ' 
stm a further object of the invention is that ß 

of controlling the operation of the several par 
tial-image producing tubes from the deilection 
control systems of each tube under the iniluence» 
of a_ developed control deflection electrical 
means for controlling the electron beam deilec- 40 
tion in each tube in sequence and at the same'. 
time providing flexibility of operation, which 
may function either at high or low bias values v 
on each tube deflection systemor which may 
“function from a single phase or multi-phase de- .45 

. ñection control electrical wave formation. 
\ Still another object of the invention is that of l 

rendering tubes in the image producing system 
not at the moment effective in producing a 
partial area of the complete image area to be 50 
.made inoperative soy as to decrease power con 
sumption and increase tube life. v 
A further object of the invention is that of 

providing a large size image producing system 
which will function equally well with electro- 55 
static or electromagnetic beam deflecting sys 
tems or a combination of both and with all 
known types `of intensity control systems for 
varying the resultant luminous spot intensity. 
A still further object of the invention is that g( 

of providing an «array or system of separate 
partial-image producing tubes which may as a . 
unit be assembled in or as a part of any known 
and existing type of electronic television receiver 
apparatus so that when signals of the character 5f 
transmittedfrom any of the aforementioned 
types of transmitter apparatus are received the 
produced image on the ’viewing screen will be 
many times the area of that of the usual and 
known receiver and will be formed from a series 7( 
of juxtaposed partial-image areas. ~ 
An additional object of the invention is that 

of providing a system of concatenated partial 
image producing tubes and their associated and' 
controlling commutating circuits iny such fashion 7iv 

l 






































































