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PATENT OFFICE

ALDA V. BEDFOED, OF COLLINGSWOOD, NEW JERSEY, ASSIGNOR-TO GENERAL BLEC-

TRIC COMPANY, A CORPORATION OF NEW YORK

PICTURE TRANSMISSION . R

Application filed September 18, 1830. Serial No. 483,033.

My invention relates to the transmission

of pictures and particularly to the transmis-
sion of moving pictures or to television.
One of the difficulties encountered in pres-
5 ent television systems is that of obtaining
" faithful amplification of the transmitted im-
_ pulses over the wide range in frequency of
such impulses heretofore found necessary.
For example it is commonly considered that
10 the lowest frequency which the amplifier
should be able to handle with fidelity is that
which corresponds to the transmission of a
picture or view in which the upper half is
light and the lower half is dark (or vice
15 versa), the scanning being horizontal. For
a 60 line picture transmitted at the rate of 20
pictures per second this would require a min-
1mum frequency of 20 cycles per second. The

highest frequency, considering the obtaining .

20 of equal definition up and down and from
right to left of the picture, would be 36,000
cycles.per second. It is the object of my in-
vention to provide an improved television
system wherein the necessary frequency range

25 is greatly reduced, thereby partially if not
entirely removing the aforementioned ampli-
fication difficulty.

As a result of my invention the minimum
frequency which must be amplified, such as

30 with a picture which is half light and half

- dark as described above, is raised from the
number of pictures per second to the number
of scanned lines per second. Thus in the
case of the example given above the minimum

35 frequency which the amplifier must handle
is raised from 20 to 1200 cycles per second.
~ In accordance with my invention I scan
the object whose image is to be transmitted
and produce impulses corresponding to the

40 ghade variations in each line in the usual and
well known manner. Invariably the light
areas and dark areas scanned in a single line
will not total thé same but the one or the
other will predominate, the positive and nega-

45 tive values of the impulses due to the light

and dark areas likewise predominating the
one over the other.

such a sign and of such value that when added
to the impulses of that line a complete bal-
ance-is effected. ,This in effect correctly lo-
cates the zero of the alternating picture fre-
guency wave. :

My invention will be better understood’

from the following description taken in con-
nection with the accompanying -drawings,
and its scope will be pointed out in the ap-
pended claims. = .

Referring to the drawings, Fig. 1 illus-
trates one embodiment of my invention; Fig.

At the end of each line
- scanned I produce an auxiliary impulse of

50
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2 shows a modified form of same; and Fig. -

3, 4 and 5 are diagrams 'illustrating the
theory of my invention. == '
Before describing the apparatus shown in
Figs. 1 and 2, I shall first briefly deseribe the
theory of my invention with the help of Figs.
3,4 and 5. In each of these figures the dis-
tance A represents the time during which one

line of the picture to be transmitted is-

scanned, and B represents the time devoted
to the auxiliary signal impulse.  In Fig. 3
it is assumed that the entire scanning line lies
in a dark portion of the picture and that the
resulting impulse is positive for the dark
portion of the picture. The positive rectan-
gular loop 1 therefore represents this scan-
ning line of the picture. At the end of the
line a negative impulse is produced which is
proportional to the aforesaid positive im-
pulse. This negative impulse is represented
by the negative loop 2 whose area is propor-
tional to the area of loop 1. A complete
cycle is therefore produced for this scanning
line and the zero line 0 .is correctly located.
In Fig. 4 it is assumed that the scanning line
is uniformly dark for the first half of the
line and uniformly light for the second half
of the line.
8 and the negative loop 4 are equal to each:
other and no auxiliary signal impulse is
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Consequently, the positive loop .




~ line5 represents the impulses when the scan-
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needed to pl.'oduce’a balafxce. " In Fig. 5 the

ning line contains varying amounts of light
and dark areas. At the end of the line an

-auxiliary signal loop. 6 is shown of positive.

value which is equal to the sum 6f the two

negative loops 7 and 8 minus the positive

loop 9. The total positive and negative areas
of the main signal impulse and the auxiliary
signal imupuls'e therefore are equal..

I shall now describe the apparatus by
which this result is effected. In Fig. 1, I
have shown the scanning device of a well
known form comprising'the disc 10.having a

spiral roll of holes 11 therein connected to be.
driven by the motor 12 and the photoelectric -

cell 13 for receiving light reflected from the

“object being scanned.. At 15 I have shown

a -contactor device comprising the rotatable
arm 16 adapted successively to sweep over
the long segment 17 and the two short seg-
ments 18 and 19. Arm 16 is rotated in syn-
chronism ‘with' the scanning disc 10 being

arranged to make one complete rotation for

each scanning line. For this purpose I-have
shown the arm 16 connected by the shaft 20
with the shaft of the dis¢ 10 through the gear-
ing 21. It will be understood that the scan-

‘ning mechanism illustrated is merely repre-

sentative of any suitable scanning mechanism
which may be connected in any desired man-
ner with the contactor device 15.

The signal impulses produced by the photo-

-electric cell 13 are amplified by the electron

discharge amplifier 23 whose output circuit
connects through a portion of battery 24 with

. the long segment 17 -of the contactor 15.
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Contact arm 16 connects through condenser
25 with the grid of electron discharge ampli-
fier\26 whose plate circuit leads through con-
denser 27 to the output circuit 28. The im-
pulses in this circuit may be transmitted to

a distant receiving station by radio, wire line

or any other suitable means. The signals
received from ,the photoelectric cell are in
part further amplified by the thermionic

“amplifier 30 whose grid connects with the bat-

tery 24 and whose plate connects with battery
31 through the variable resistance 32. The
adjustable contact 83 of this resistance con-
nects through resistance 34 with the condenser
35 whereby the condenser is charged to a

level dependent upon the drop in potential.
-across that part of resistance 82 between the

adjustable contact 83 and battery 31. ~ Con-

* ‘denser 35 is shown shunted by the resistance
36 which controls the time constant of the

60
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condenser. Battery 87 is connected between
contactor segment 18 and that side of the

condenser 35 which connects with the resist-

ance 34. Segment 19 of the contactor con-
nects directly with the opposite side of the
‘condenser, ' :

In the operation of the apparatus above
described the object whose 1mage is to be
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transmitted is scanned in the usual and well i

known manner, the signal impulses from the
photoelectric cell after amplification by the

‘amplifier 23 being transmitted through the
long segment 17.and arm 16 of. the contactor -

device 15 to the amplifier 26 and thence to
the output circuit 28. The long segment 17
of the contactor device-is of such-a length
that the arm 16 remains in contact there-
with during each scanning line and signal im-
pulses are transmitted- during that time in

the usual manner. During the scanning of =
the line the varging current flow in the plate .~ -

circuit of amplifier 80 due to the varying light

‘and dark portions. of the line produce a cor- ;

responding charge in theé condenser 85. At

_the end of the line the arm 16 passes from

the segment 17 to segment 18 without short. |
circuiting 17 and 18. While the arm engages -

segment ‘18 the output circuit is in connee-
tion with the condenser 35 and battery 37.

of the battery, it will act through the battery
sending an impulse of one sign to-the out-

‘put ‘circuit and if the battery has a greater
‘voltage than the condenser the battery will

send an impulse of the opposite sign to the
output circnit. - As arm 16 passes on to seg-
ment 19, the arm bridges segments 18 -and
19 whereby the condenser is permitted to
discharge or to be charged to the level of
the voltage of battery 37. From segment 19
the contact arm 16 passes on again to the
long segment 17 which corresponds to-the
beginning of a new scanning line.

In this :
" operation.condenser 35 might be considered as
an energy storing means, the energy flowing

- If the voltage of the condenser exceeds that

39

into the condenser from battery 31 during the

scanning of a line being considered as a posi-

tive storage and the energy flowing out of

the condenser during such scanning being con-
sidered a negative storage.” At the end.of
each scanning line the resulting voltage of

condenser 35 is compared to that of battery .
87. If the two voltages happen to be equal, :

no auxiliary impulse is produced. If the

~condenser voltage is less than that of battery

87, an impulse of one sign is produced and if
the voltage of condenser is greater than that

of the battery, an auxiliary impulse of the ::

opposite sign is produced. In each case the
magnitude of the impulse is proportional
to the difference between the light-and dark
portions of the scanning line. Thus the aux-

iliary signal is such as to cause the amplifier -
system essentially to recover its equilibrium -

after its unbalanced condition  resulting

from any lack of equality of dark and light .
“signals from each line. . o
In the distant receiver illumination of the'

recording light during the time of the aux-
iliary signal is not desired since it forms no
part of the picture and therefore should
preferably be masked off by a suitable screen

or barrier placed along either the right or °
. - ! . =
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left hand or both borders of the received pié-

* ture. This light as far as’the received pic-

10

25

ture is concerned is superfluous and exists-

solely because of the apparatus for keeping
the picture in balance.  The above described
system I have accordingly called the “scrap
pile border system”. Since a_lamp in the
plate circuit of any A. C. amplifier tends to
supply a constant value of average. light,
whenever any line of the picture has-other
than this avérage amount of light, the differ-
ence either positive or negative is supplied
by the “scrap pile”. . ,

In Fig. 2 T have shown a modified form
of my invention in which the amplifiers 23
and -30 are coupled not for the amplifica-
tion of direct current but for a low fre-
quency alternating current since it is desired
that they handle the picture fre%ency; In
this form of my invention the D. C. com-
ponent of the potential applied to segment
18 is adapted to be manually controlled by
the use of the adjustable resistance 40. I
may, however, employ an auxiliary photo-
eléctric cell to control this potential in ac-
cordance with the general illumination of

. the picture. -
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While I have shown the contactor 15 as
comprising the three segments, I may em-
ploy a contactor having a greater number
of contacts. For example, the number of
contacts may be multiplied by ten whereby
the speed at which the arm must rotate would
be reduced to one tenth of that necéssary
when but three contactors are employed.

From the above description it will be seen

that in accordance with my invention the
average illumination of a picture is con-

. trolled by the illumination of the object

whose image is being transmitted. This ad-
vantage becomes particularly important in
the case of multiple light source colored tele-
vision, since without ability to control the
average intensity of each color in the re-
ceived picture, every picture would have the
same average amount of each color in if re-
gardless of how much of each of those colors
there was in the original object. For ex-
ample, if no red were present in the object,
red light would not be forced into the re-
ceived. picture but the red signal which is
required to keep the amplifier in balance
would be put into the “scrap pile” or part B.

I have chosen the particular embodiments
described above as illustrative of my inven-
tion and it will be apparent that various
other modifications may be made without de-
parting from the spirit and scope of my in-
vention, which modifications I aim to cover
by the appended claims.

What I claim as new and desire to secure -

by Letters Patent of the United States, is:
1..In television transmission, the method

which comprises scanning line by line the

object whose image is to be transmitted, pro-

3
. ' R
ducing impulses during said scanning
cordance with the shade variations in each
line and producing at the end of each line
an auxiliary impulse whose magnitude sub-

2. In television transmission, the method .

-which comprises scanning line by line the

object whose image is to be transmitted, pro-
ducing impulses during said scanning in ac-
cordance with the shade variations in each
line and producing an auxiliary impulse at
the end of eacly line having a value approxi-
mately proportional and opposite in sign to
the average signal of that line. .

8. In television transmission, the method -

which comprises scanning line by line the
object whose image is to be transmitted, pro-

in ac- -

stantially corrects any unbalance in light %0

‘and dark portions of the line.

%

80

ducing positive and negative impulses in ac- °

" cordancé-with the light and dark areasin each

line and producing an auxiliary impulse at
the end of each line in accordance with any
ipequality in the light and dark areas of said
ine. -
. 4. In television transmission, the method
which comprises sconning line by line the ob-
ject whose image is to be transmitted, pro-
ducing impulses: during said scanning in ac-
cordance with the shade variations in each
line, storing energy during the scanning of
each line in accordance with the predomi-
nence of the light portions thereof and pro-
ducing an auxiliary impulse at the end of each
line substantially proportional to the stored
energy.

5. Television transmission apparatus com-
prising means for scanning the object whose
image is to be transmitted, means for produc-
ing 1mpulses in accordance with the shade
variations in each scanning line, and means
for producing an auxiliary impulse ‘at the
end of each line having a magnitude corre-
sponding to the predominance of light or
dark portions in said line.

6. Television transmission apparatus com-
prising means for scanning the object whose
image 1s to be transmitted, means for produec-
ing impulses in accordance with the light and
dark portions in each scanning line, and
means for producing an suxiliary impulse at
the end of each line substantially propor-
tional to any inequality in the impulses due
to the light impulses and the dark impulses..

7. Television transmission apparatus com-
prising means for scanning the object whose
1mage is to be transmitted, means for. pro-
ducing impulses in accordance with the light
and dark portions in each scanning line, and
means for producing a corrective impulse at
the end of each line comprising means for
storing energy controlled by the relative areas
of the light and dark portions of the line and
means for causing said energy to be released
at the end of the line. o

8. Television transmission apparatus com-
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prising means for\sca"nping the object whose
1mage is to be transmitted, means for pro-
ducing impulses in accordance with the Iight

- ‘and dark portions.in each scanning line, and

. g means for producing a ‘corrective impulse at- -

. the end of each line comprising a condenser,
means for varying the charge thereof in ac-
cordance with the predominance of impulses -

“from the light or the dark portions o said -

‘10 line and means for comparing the remaining -
-charge of the condenser with a reference volt-
-age source. o '
In witness whereof; I have hereto set my
~hand this 16th day of September, 1930.
: ALDA V. BEDFORD.
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