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from the standard rate of 24 pictures a second at

My invention relates to improvements in tele-
vision systems and, more particularly, to an im-
proved method of scanning. | .

In the art of television, wherein & moving pic-
ture film with a sound track thereon is the ob-
ject televised, satisfactory results have been ob-
tained by using a scanning disc at the transmit-
ting station for transmitting the picture and a
cathode ray tube at the receiving station for rg-
producing the picture. An important advantage
of the cathode ray tube for receiving purposes
resides in the feature of retentivity of fluorescence
of the fluorescent screen with which the tube is
provided, which screen is
ode ray. In this connection, it has been deter-
mined that, for the purpose of making use of this
finorescence to the best advantage, th |
picture frequency should not be materially great-
er than sixteen pictures Per second. However,
when using standard sound-film, it is necessary,
at the transmitter, to run the film at the usual

the sound faithfully. | | . |
Various methods and constructions have been

proposed for the purpose of permitting simultane-

ous occurrence of the two conditions of operation

referred to, that is, scanning the film at a rate

not greater than sixteen pictures per second, and

running the film at the usual rate of 24 frames

per second. . |
One of these methods proposed heretofore has

bheen to run the film at the
frames a second, but to scan only every second,
third, or fourth picture of the film. Another
method proposed has been to make a slow-speed
film from the standard film, In which case the
correct reproduction of the sound was obtained
with the film running at 2 speed not greater
than sixteen pictures Dper second, and every pic-
ture was scanned. These methods, as well as the
various other methods proposed heretofore, are
castly and/or cumbersome. o

with the foregoing in mind, it is one of the
objects of my invention to provide an
television system, for the transmission of stand-
ard sound-film, wherein the film is run at the
normal rate and is scanned in such a manner
as to obtain full advantage of the fluorescent ef-
fect in a cathode ray tube at the receiving sta-
tion. |

Another object of my invention is to provide an
improved television system for the transmission

of sound film, wherein the frequency channel re-

gg quired for television is reduced without changing

scanned by the cath-

the received = -
“transmitting Syst
accordance with my invention;

normal rate of 24

suitable source {2 passes

improved

~plifier 30, and then pass to

which. the film is run.

Another object of my 1nventi0n- is to pro_vide

an improved method of operation whereby the

number of picture lines can be substantially in-
creased without necessitating an increase in the
required frequency channel. | o

L
L

Another object of my 1nventiori is to provide

‘an improved method whereby the optical effect,

referred to as “flicker”, is eliminated or reduced

to a negligible degree.

Other objects and advantages will hereinafter

appear.

. "

:10

For the purpose of illustrating my invention, an '

embodiment thereof is shown in the drawings,
wherein— S B
_ Pigure 1 is a diagrammatic view of a television

Fig. 2 is an enlarged elev tional view of the
scanning disc in Fig. 1, looking toward the left
in this figure; S S

Fig. 3 is a diagrammatic view of a television
receiving system constructed and operable in ac-
cordance with my invention; and |

 Fig. 4 is a schematic illustration of th,e manner
in which the cathode ray scans the fluorescent
- screen in Fig. 3. |

My invention resides in the improved system
and method of operation of the character here-
inafter described and claimed. -

The transmitting system shown in Fig. 1 ‘com-

prises a scanning disc {0 provided with apertures
‘at its edge arranged on a circle concentric with

the axis of rotation of the disc. Light from a

tem constructed and operable in

through these apertures

15
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30

39

and through a standard sound film {4 onto a

vhotoelectric cell 16, Picture signals are there-
by developed and, after passing through a plu-

rality of amplifiers 18 and 20 and a modulator
22, may be radiated by a suitable radio trans-.

40

mitter 24 or otherwise conveyed to distant re-

ceiver-locations. | |
The film 14 is supported in the usual manner,

and is fed along at the normal rate of 24 pic-

tures a second. | o |

For the purpose of developing and transmitting

synchronizing and framing impulses, the disc

|0 is provided with other apertures through which
26 passes to & photoelectric

light from a source
cell 28. These impulses are amplified by an am-

way of a connection 32.
synchromzing and

In this manner, the
framing impulses are trans-

45

50

the amplifier 20 by

55
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mitted in the same radio channel with the pic-
ture signals, | |
Coming now to a more detailed explanation of
the construction and manner of operation of
5 the disc {0, reference is made to Fig. 2.
Assuming that it s desired to reproduce an 80
ine picture at the receiving station, the disc
10, for this purpose, is provided with 81 apertures
A1 to Asi, and is rotated at the rate of twelve
i0 revolutions a second, or 1 the Ppicture frequency
at which the film 14 is run. The operation,
therefore, is such that each picture of the ilm
Is scanned along 40.5 lines.
The disc is also provided with .a plurality of

15 apertures a: to as:, equal in number to the picture

apertures, these apertures being so arranged, as
will be well understood, that a synchronizing im-
pulse is developed: and transmitted at the end
of each picture line.  One of these apertures,
20 that is, the aperture as, for example, is made

substantially larger than the others for the pur-

pose of developing a framing impulse. The disc

10 is provided with another framing aperture
or opening. 34, disposed as shown, diametrically
o8 Opposite the opening,ay, and between synchro-
nizing apertures am-and as. The reason for
this particular arrangement will be understood
during the course of the following description and

.explana.t{m:' |

second framing impulse oceurs at the end of the
81st scanning line, at the end of each complete
45 revolution of the dise. o -

In the recelving system, as shown in Fig. 3, the
transmitted picture signals and the synchronizing
and framing impulses are received by a suitable
radio receiver 36, and appear across resistances

50 38, 40 and 42. The picture signals, which are

- positive in sign, are taken from the resistance

88 and are applied, by a connection 44, to the

- control grid 46 of a cathode ray tube 48. In

| this manner, the Intensity of the ray 50 is varied
gs 10 accordance with the Dicture signals; -

-~ The synchronizing and framing Impulses -do

- end, with a fluorescent screen 32 which the ray
90 is caused to scan in a manner simulating the
scanning action at the transmitter., For this

g5 Purpose, the ray is deﬂected.- horizontally 972
times a second by causing a saw-tooth current

wave, at this frequency, to pass through.a plu-
These

rality of horizontal deflection -coils 54.
- colls are supplied from & suitable generator 56
70 Ior this purpose, which is locked in step with the

line-scanning frequency at the transmitter by

the received Synchronizing impulses taken from
the resistance 40 and. applied to the input cir-
cuit” of this generator. The frequency of 972
T8 cycles is required on account of the fact that the

‘aperture Asjp

transmitting disc has 81 picture apertures and

- rotates at the rate of twelve revolutions a second.

resistance 42 and applying the same to the con- 10
trol circuit of this generator. The synchronizing
impulses are not effective to influence the gener-
ator 80 for the reason that the same 1s con-
structed and adjusted to be responsive only to
the framing impulses. ‘The frequency of 24 cycles 15
Is required on account of the fact that the film

at the transmitter is run at the rate of 24 picture
frames a second. Since the specific construction

The scanning action at the recelving station

will now be explained, with reference to Fig. 4,

‘which is a schematic representation of the ap- 25

proximate path along which the ray scans the
fluorescent screen 82, the figure being considered
as & view looking toward the left in Fig. 3.

The area of the fluorescent Screen which is
scanned by the ray 50 is always the same, that g,

is, the area ABCD

The ray 50 is dehected to the '_right, for scan-
ning line i, during the time that the picture

35

g
38.9 Iines. This action is caused by the fact that, 10
at this instant at the transmitter, the aperture
34 comes into position to effect transmission of g
framing impuilse, whereupon the vertical de-
flecting coils 58 cause the ray to return up- a5
wardly. 'The period for upward return is not
Instantaneous, but requires & length of time cor-
responding to several scanning-line periods. The
ray, therefore, reaches the point F as the picture
completes its scanning action at
the transmitter for the line 39. The next scan- °0
ning line 40 at the receiver takes place during
the period of operation of the picture aperture
' . At the completion of
the s¢anning action at the recelver for 40.5 lines, 55
that is, at the point G, the ray is started down-
ward again, as before. The next scanning of the
screen 52, therefore, begins from the point G
point A, the lines of this
second scanning being represented in the figure ¢,
by dash lines. On account of this action, the line
40.5-41 and the lines 42 to. 79, all comprising the
second scanning, are interwoven with respect to,
or occur between the lines 1 to 385 of the first
Scanning. At the completion of the line 79, the g5

the point H at the instant of completion of whet "0
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“for alternately changing the predetermined con-
trol paths of position at which the ray produces.

5 and slow deflections, respectively, and are _
timited to the direction of viewing or space loca~-
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point B, therefore, the ray returns to the point
A, and the cycle, corresponding to one complete
revolution of the transmitting disc 10, 1s com-~
pleted. ~ - |

From the foregoing it will be seen that the

screen 52 is scanned horizontally along 77 effective -

lines, and that a time period corresponding to 4
lines is used in the _
The result is that, to the eye, the cathode ray tube
presents what appears to be a normal 77-line pic-
ture. Actually, however, the tube is presenting a
series of 38.5 line pictures which intermesh or are
interwoven with each other.
ence of the fluorescent screen, the optical effect 1s
the same as though the picture were comprised of
77 lines occurring in succession. At the outset, it

was stated that an 80-line picture was to be repro-

‘duced. This assumption was for convenience.

‘The frequency channel required for a 17-line
picture in my improved system will be that corre-
sponding approximately to a 40-line picture.
With such a low limit of channel requirement for
a 77-line picture, it would be feasible to change to
a picture of more lines, up to the limitation
imposed by transmission requirements. |

From the foregoing,
improved method and system it is possible to sub-
stantially increase the number of picture lines
without increasing the required frequency chan-
nel. Furthermore, by using my improved method
of scanning, the optical effect, referred to as

“flicker”, is eliminated or reduced to a negligible

degree.

Another advantage of my improved method and
system resides in the fact that standard sound
flm can be run at the normal rate, and the
filuorescent screen in the cathode ray tube at the
receiving station can, at the same time, be
scanned in such manner as to obtain the full
advantage of the Auorescent -effect, all without
requiring cumbersome and costly constructions,
as heretofore. |

The term “apertures” or “opening” is used in
the specification and claims in a broad sense, and
is intended to cover the various well-known modi-

fications such, for example, as the disc construc-

tion with lenses inserted in apertures or openings.
The term “vertical deflection cycle”, as used in the
claims, means the complete cycle of deflection
caused by the vertical deflecting means, this com-
plete cycle consisting of a useful deflecting period
and a return line period. | o

The terms “horizontal deflection” and “vertical
deflection”, as used in the claims, refer to the fast
not

tion of the deflections. .
Various modifications, within the conception of
those skilled in the art, are contemplated.

I claim as my invention: o _
1. A system for producing . television 1mages

utilizing a skip line scanning which comprises a
cathode ray tube having a fluorescent screen and
having means to develop & cathode ray and means

for causing the developed ray to produce the effect

of varying intensities of light and shadow on said

fluorescent screen, means for producing a d_eﬂec-'
tion of the ray in its

passage through the tube to
cause the ray to traverse the said screen in paths
bearing an angular relationship to each other,
and mears coordinated with the deflecting means

the fluorescent effects to cause successive trav-
ersals of the complete predetermined pattern

vertical return of the ray.

Due to the persist-

it will be seen that by my

3

traced upon the fluorescent screen to be inter-.

spersed.

2 A television receiver comprising the combi-
nation of a cathode ray tube having a target ele-
ment and means to develop a cathode ray and
means for causing the cathode ray to traverse in
a series of adjacent lines a predetermined pattern

the completion of each of a plurality of lines of
travel corresponding substantially to an entire
image representation, a separation between suc-
cessive complete paths of traversal so as to pro-
duce an interspersed series of complete traversals

i

wherein the individual lines of each image repre-

~ sentation alternate.

3. In the art of television wherein it is required
that synchronizing and framing impulses be de-
veloped during the succeeding picture periods; the

steps in the method of operation which comprise

developing during every other picture period a
framing impulse originating substantially simul-
taneously with a synchronizing impulse, and de-

veloping during the remaining intervening picture
periods a framing impulse originating between

succeeding synchronizing impulses. |

4. In a television transmission system for mov-
ing picture film, means
parting feeding movement to a film, means for
developing picture signals comprising a rotatable
disc for scanning said film, said disc being pro-

_on the target element, and means for causing at . -

10

15

20

25

for supporting and im-

30

vided with picture apertures all of which are dis-

posed on a single circle concentric to the axis of
rotation thereof, and means for rotating said
disc; said system being characterized by the fact
that the rate of feeding movement of the film, In
terms of pictures per second, is twice the rate of

rotation of said disc, in terms of complete revolu-

tions per second, and further characterized in

that the number of said apertures divided by said

rate of feeding equals a whole number plus one-
half. | | .

5. A television receiver
ray tube having therein means to develop a cath-
ode ray and a fluorescent screen-to produce lumi-
nous effects, means arranged in cooperative rela-

tionship with the cathode ray tube for causing the

developed cathode ray to traverse the screen along
a series of substantially parallel paths, and means
to produce at the completion of a predetermined

‘number of parallel paths of traversal a second

series of substantially parallel paths interlaced
with respect to the first series of parallel paths so
that alternately produced series of complete trav-
ersals of the screen by the cathode ray are inter-
spersed. _ S

6. A system for producing television images
utilizing skip-line scanning which comprises a
cathode ray tube having means to develop a
cathode ray and means for causing the developed
ray to produce the effect of varying intensities
of light and shadow on the fluorescent end wall
of the tube, means for producing a defiection of
the ray in its passage through the tube to cause
the ray to traverse the screen in paths bearing an
gngular relationship to each other, and means
coordinated with the deflecting means for alter-
nately changing the predetermined controlled
paths of position at which the ray produces the
fluorescent effects to cause successive ‘traversals

of the complete predetermined pattern traced
upon the tube wall-to be interspersed. ° |

9. A television receiver comprising the combié-
nation of a cathode ray tube having means to
develop a cathode ray and means for causing

~the cathode ray to traverse in & series of adjacent

39
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lines a predetermined pattern on the fluorescent
tube wall, and means for causing at the comple-
tion of each of a plurality of lines of traversal
corresponding substantially to an entire image
representative a separation between successive
complete paths of traversal so as to produce an
interspersed series of complete traversals where-

in the individual lines of each image representa-

tion alternate.

8. In the art of tel,evision, the method or'scan- |

ning a picture area which comprises deflecting
& scanning ray vertically and simultaneously
causing the scanning ray to traverse the entire
width of said area a plurality of times and a
fraction of said width once during a vertical
deflecting cycle, said fraction beilng greater than
one-eighth, and next causing said ray to again
traverse the entire width of said area g plural-
ity of times and a fraction of said width once dur-
ing the next vertical deflection cycle, said last-

mentioned fraction being the same gs the first-

mentioned fraction, and interlocking said ver-
tical deflection and said width traversals to majin-
tain a fixed frequency relation therebetween, said
fraction having a numerator and a denominator
each of which is a whole number, |

9. In the art of television, the method of scan-

ning & picture area which comprises causing a

scanning ray to traverse said area both horizon-

30 tally and vertically to produce during a vertical

40

deflection cycle a plurality of scanning lines each
having a certain length and an additional scan-
ning line having a length which is & fraction of
the length of any one line of sald plurality of
lines and next causing said ray to again traverse
said area both horizontally and vertically to pro-
duce during a vertical deflection cycle a plurality
of scanning lines each having a
and an additional scanning line having a length
which is a fraction of the length of any one line
of said plurality of lines, and maintaining a fixed
frequency relation between said horizontal and
vertical traversals, whereby the scanning lines
produced by one scanning of said area lie be-
tween the scanning lines produced by a preceding

scanning of said area to produce a plurality of

Interpersed scanning lines, the repetition of said

70

scanning being fast enough and said fraction be-
ing large enough to cause all of sald interspersed
lines to be visible to an observer due to persistence

10. In a television system, means for causing
& scanning ray to traverse a given area horizon-
tally » times per second, means for causing said
ray simultaneously to traverse said area ver-
tically y times per second, and means for inter-
locking said first means and said second means
to maintain a fixed frequency relation between
T and y, where

E .

y -

Is equal to & whole number plus %, and where

Y is at least equal to the rate at which persistence .

of vision substantially causes flicker disappear-
ance whereby said scanning ray produces a scan-
ning pattern which appears to be a fixed sta-
tionary pattern of interspersed scanning Iines.
11, In g television system, a cathode ray tube,
means for deflecting the cathode ray at a fre-
quency rate of x, mes
ode ray simultaneously at a frequency rate of y,

2,152,284

certain length

. with the scanning lines of said successive

- ber greater than

. tlon cycle, said

means for deflecting ‘the cath- |

means for mamtaining 8 fixed frequency re]a-'

*

tion between the deflection at the rate x and the
deflection at the rate y, where =

X

4

Is equal to a whole number plus 1%, and where y
1s at least equal to the rate at which persistence
of vision substantially causes flicker disappear-
ance whereby said cathode ray produces a scan-
ning pattern which

12. In a television system, means for produc-
ing horizontal synchronizing impulses occurring

~ at a frequency z, means for broducing vertical

synchronizing impuises occurring at a frequency
Y, and means for interlocking said first means
and said second means to maintain a fixed fre-
quency relation between 2 and g, where

X

ieea—

y

is equal to a whole number plus 14, and'where Y
Is at least equal to the rate gt which persistence

of vision substantially causes flicker disappear-
ance. -

13. In a television ss;étem, & cathode ray tube

having means for producing a cathode ray, means

Ior deflecting said ray to cause it to traverse a8
given aresa horizontally z times per second, means

Is equal to a whole number plus
A

L

K |
whereby said area ig Scanned successively K times

number of scannings are repeated at a rate at
least equal to that at which persistence of vision
substantially causes flicker disappearance.

14. In the art of television, the method of SCan-

- ning & picture areg which comprises deflecting a

vertically and simultaneously
causing the scanning ray to traverse the entire
width of said area g Plurality of times and a frac-
tion of said width once during a vertical deflec-
fraction being greater than one-
eighth, and next causing said ray to agajn trav-
érse the entire width of said area a Plurality of
times and a fraction of sald width once during

‘the next vertical deflecting cycle, said last-

mentioned fraction being the same as the first-
mentioned fraction, interlocking said vertical de-
fection and said width traversals to

M |~

is' the seleci;iv_e fraction.

'RANDALL C. BALLARD,.

appears to be fixed stationary
- pattern of interspersed scanning lines, | |
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