MAIN TRANSMITTER UNIT

Aug. 18, 1942.

N

PORTABLE F/ICKUP UN/IT

- R, D. KELL

12,293,148

TELEVISION SYSTEM

Filed Feb, 27, 1941

2 Sheets-Sheet 1

HOR. .

/21
SYNC.

7
Q [ : \
gl e s \/
S E R ||
R R . e o
1 8§
| LS §3
% e ™ J ‘ S E
a N _§,§ 18
R

RADIO
TRANSMITTER
-

SYNC.

. leenERATOR |

Y

Juventor

Ji’a.y D. Hell

' By -
‘ g Qttorney




R D.KELL
- TELEVISION SYSTEM

Aug. 18, 1942.

2,293,148

-2 Sheets-Sheet 2

NOLEsNIWY Ty =

ONILLD T TATH /

pz

‘Filed Feb. 27, 1941

| 1 T
~~ . I E77%
- E\N el VYWY D
, 7
Vor =z
o a a
5 I'—'l |
“TaTT
| saaza
o7/ 4 A
- T T
Zeqa| H wms
) “HdOH ‘ONAKS
2’ r=/
e —

LIN? ANHIA TEHLLYOL

~ ttorney

r—""lll
— i
3]
3
3
Jnventor

3
Y
Ray D.Hell

ONIS awy
HapLlel \

: |¥oLramnas|
] “ o CONXS .

LINR  UF LI INSNE Y L NI



* " the transmitter.

I

Patented Aug. 18, '1942

2203148

/

'UNITED- STATES PATENT OFFICE

TELEVISION SYSTEM

Ray D. Kell, Haddonfield, N. J., assignor to Radio
Corporation of America, a corporation of Dela.- -

ware

Application February 27, 1941, Serial No. 380,808

. 7 Claims. (CL 178—69.5)

My invention relates to the transmission of
" television pictures and particularly to the trans-
mission of pictures originating at a point remote
from the main television transmitter.

In transmitting television pictures it is neces-
sary to transmit synchronizing signals along
with the picture signals in order to synchronize
the scanning at a receiver with the scanning at
This is usually accomplished by
‘transmitting a composite signal consisting of
picture signal and .of recurring line frequency
. and frame frequency synchronizing pulses, g

line frequency pulse occurring at the end of each,

scanning line and a frame frequency synchroniz-
ing pulse oceurring at the end of each vertical
deflection. . ’ S

The main television transmitter unit of a tele-
vision system includes a synchronizing pulse gen-
erator for producing the above-mentioned line
frequency and frame frequency- synchronizing
bulses. These pulses are mixed in the proper
time relation with the picture signals originat-
ing at.the main transmitter unit.
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without the necessity of genérating synchronizihg
or driving pulses at the remote unit,.

In practicing the invention, picture signals are ,

transmitted from a portable pickup unit over a
cable or wire line to the main transmitter unit.
Synchronizing pulses for controlling the deflec-

tion of the cathode ray in the pickup tube are’

transmitted over this line from the synchronizing
pulse generator at the main transmitter unit to

the portable pickup unit where they preferably

‘are passed through a picture separating circuit

and then applied to the horizontal and vertical
deflecting circuits of the pickup tube. ‘

"In one embodiment of the invention, the con-

' nection between units is a coaxial cable which

has a non-reflecting termination at each end,
that is, it is terminated in its surge impedance.
As a result, a picture signal only is transmitted
over the cable from the portable pickup unit to
the main' transmitter unit, this picture .signal
being .delayed a’'certain amount by its passage

* through the cabple.

It will be -

understood that this' main unit may consist of

apparatus which is rather widely separated as
in the case of a transmitter in one building and
the studio in another building several blocks
away. In this case, it is the practice to have the
synchronizing pulse generator located adjacent
to the studio. '
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When it is desired to pick up a television pic- .

ture at some remote point, as for example, when
it is desired to televise a baseball game, it has

previously been the practice to utilize a portable .

transmitter or pickup unit which includes a syn-
chronizing pulse generator. Such a8 generator
Supplies synchronizing pulses for driving or con-
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trolling the deflection of the cathode ray in the

pickup tube of the portable unit, and it also sup-
plies synchronizing pulses which are mixed with
the picture signal in the portable unit for trans-
mission to the main unit, -The resulting com-
posite signal, after being transmitted either over
a radio link or over a cable or wire line to the
main transmitter, is caused to modulate the car~
rier wave of the main transmitter. This use of

a pulse generator at a portable pickup unit obvi-~

ously complicates the design.
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It is an object of the present invention to

* simplify the apparatus which is required for the
pickup of a picture at a remote point.

A further object of the invention is to provide
& means for and a method of transmitting pic-
ture signals from a remote pickup unit over a

50 .

wire line or cable to a main transmitter unit 55

At the main transmitter unit, the synchroniz--

ing pulses which would normally become mixed
with the picture signal are balanced out and
there is mixed with the delayed picture signal
the desired synchronizing pulses which have been
delayed the same amount as the picture signal.

Thus there is produced the desired mixture of .

picture signal and synchronizing pulses for modu-
lating the main radio transmitter.

In another embodiment of the invention the
cable is so terminated at the portable pickup
unit that a portion of the synchronizing pulse
voltage which is transmitted over the cable is
reflected back to the main transmitter wunit

whereby there is transmitted from the portable

pickup unit to the main transmitter unit the
desired mixture of picture signal and synchroniz-
ing pulses. In this case also, it is necessary to
balance out at the main transmitter unit the
undelayed synchronizing pulses which would
otherwise become mixed with the picture signal,
The invention will be better understood - from
the following description taken in connection
with the accompanying drawings, in which

Figure 1 is a circuit and block diagram of a .

television transmitter system embodying my in-
vention; and o , o
Figure 2 is a circuit and block diagram of
another embodiment of the invention.
Referring to Pig. 1, the television ' transmis-
sfon system comprises & main transmitter unit

and & portable pickup unit as indicated by the

legends, these two units being connected by a
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coaxial cable in the particular e_xample llus-

trated.

The main transmitter unit, as previously men-
tioned, may consist of & main radio transmitter
containing some of the terminal equipment and a
geveral blocks away and contain-
‘the terminal equipment, there
line or the like connecting the

cerned, this equipment, comprising the main
transmitter unit, may be considered as located

at one point. It comprises a radio transmitter

indicated at 10 to which the modulating signal
is to be applied and & synchronizing pulse gen-
erator indicated at 11. ’

The synchroni pulses from generator I

present jinvention is con- -

10
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ductor 31 to an amplifier 82, the amplifier tubes
32 and 26 having a common plate resistor 33.
With the circuit thus far described there would
appear across the common piate resistor 33 only
the delayed picture signal. The desired mixture
of plcture signal and synchronizing pulses is ob-
tained by taking synchronizing pulses from the

“output of & suitable amplifier stage such as the

amplifier stage
delay network

12 and feeding them through a
33 to an amplifier tube 36 which

has as its plate resistor the above-mentioned

15

_ are suitably amplified as by means of amplifier

tubes 12 and 13 and supplied over a line such as
the coaxial cable {4 to the portable pickup unit
-at the remote point. -

The portable pickup unit comprises a suitable
pickup device or camera 16 which preferably
‘comprises a cathode ray pickup tube such as the
well known Iconoscope, or & low velocity -beam
pickup tube such as that described in Patent No.
2,213,175, issued August 27, 1_940, to Iams et al.

The portable pickup unit also includes hori-
zontal and vertical deflecting circuits 17 and 18
for applying the desired saw tooth waves to the
cathode ray pickup tube for. effecting the desired

The synchronizing pulses which have heen
transmitted over the cable are suitably amplified
by means of an amplifier 20 and then applied to
a synchronizing separator circuit 24 which is so
designed as to prevent the passage of picture
signals therethrough.
pass through to the deflecting circuits 17 and 18
whereby the scanning in the camera 16 is con-
froiled by the synchronizing pulse generator 1 at
the main transmitter. , .

- The picture signal output of the pickup camera
{6 is amplified by an amplifier 22 and supplied
to an output tube 23 of the cathode follower type.
The output impedance of the cathode follower 23
has the correct resistance for so terminating the
cable 14 that it is a non-reflecting termination.

The picture signals appearing across fthe
cathode resistor 24 are supplied through the
cable 18 to an amplifier 26 in the main trans-
mitter unit. . :

Tt will be evident that, at the portable unit,
the picture signals supplied from the output tube
23 are unavoidably impressed upon the input cir-
cuit of the amplifier tube 20 as well as upon the
cable 4. It is for this reason that the syn-
chronizing pulse separator 21 is desirable for pre-
venting these picture signals from being im-
pressed upon the deflecting circuits 11 and i8.

It will also be evident that, at the main trans-
mitter unit, the synchronizing pulses supplied
from the output tube i3 to the cable 14 are also
~ impressed upon the input circuit of the amplifier
tube 26. Since these synchronizing pulses have
been delayed a negligible amount, there being
only the delay introduced by the amplifier 12—I3,
it is apparent that they must be removed from
the delayed picture signal appearing at the input
circuit of the tube 26, the picture signal having
béen delayed @ substantial amount by the
cable 14,

- 7This is accomplished by halancing out the syn-
.chronizing pulses appearing at the input circuit
of tube 26 by means of synchronizing pulses of
opposite polarity which may be fed over a con-
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-The synchronizing pulses
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common plate resistor 33. By means of the delay
network 34, the synchronizing pulses may be
delayed exactly the same amount as the picture
signals whereby these delayed synchronizing
pulses and the delayed picture signal are com-
bined at the output resistor 33 to produce the
desired composite signal for transmission to a
radio receiver by means of the transmitter 10.

1t will be noted that in the example illus-
trated, the output tube {3, like the output tube
23, is of the cathode follower type, the output im~
pedance 5 of the tube having the correct re-
sistance to provide a non-refiecting termination
for the cable (8. It will be understood that these
output tubes are not necessarily of the cathode
follower type, although this type of output tube
circuit has certain engineering advantages. -

In Fig. 2 there is illustrated an embodiment of
the invention in which the cable or wire line has
a reflecting termination at the portable pickup
unit. In Figs. 1 and 2, like parts are indicated by
the same reference numerals.

The portable pickup unit shown in Pig. 2 is the
same as that shown in Fig. 1 except that the cable

. terminating cathode follower 23 is given a dif-
. ferent resistance value whereby the synchroniz-

ing pulses which are supplied over the cable 14
from the output tube {3 are partially reflected.
The result is that there is transmitted over the
cable from the portable pickup unit to the main
transmitter unit the desired correct mixture of
picture signals and synchronizing pulses.

In this composite signal the picture signal and
the synchronizing pulse have been delayed the
same amount eyen though the picture signal
passes through the cable only once, whereas the
reflected synchronizing pulses pass through the
cable twice. This'is because the picture signal
at the output of the camera (6 has been delayed
by an amount equal to the amount the synchro-

" nizing pulses_ have been delayed by. passing from
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- resistor 33 without any of

the main unit to the portable unit since it is these
delayed synchronizing pulses which are con-
trolling the horizontal and vertical deflection In
the camera pickup tube. ]
At the main transmitter unit it is necessary
to balance out those undelayed synchronizing
pulses which are fed from the output tube 13 to
the amplifier tube 26. This is accomplished in

the same manrtier as previously described, syn-

chronizing pulses being fed through the amplifier
tube 32 to balance out the undesired synchroniz-
ing pulses of opposite polarity appearing in the
common plate resistor 33. The result is that pic-
ture sighals and synchronizing pulses mixed in
the proper time relation appear across the plate
the synchronizing
pulses of the wrong time relation being present.

In this embodiment of the invention, as in the.
preceding embodiment, the end of the cable 14 at
the main transmitter unit preferably is termi-
nated in its surge impedance to avoid reflection.

From the foregoing description it will be ap-
parent that by employing my invention, the
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amount of apparatus in the portable pickup unit
is substantially less than that required when fol-
lowing the usual remote pickup technique.

' I'claim as my invention: ] :

1. In a television system, & main ‘transmitter
unit, a remote pickup unit, & wire line connect-
ing said units, a synchronizing pulse generator
located at said main unit and connected to trans-
mit synchronizing pulses over said line to said
Plekup unit, means in said pickup unit for trans-
mitting picture signals over said line to said main
unit, and means at said main unit for balancing
out certain undelayed synchronizing pulses which
would otherwise become unavoidably mixed with
said picture signal. )

2. In a television system, -a main transmitter
unit, a remote pickup unit, a wire line connect-
ing said units; a synchronizing pulse generator
located at said
mit synchronizing pulses -over said line to said
pickup unit, a cathode. ray-pickup unit at said
remote unit and connected to transmit picture
signals over said line to ‘said main unit, means
comprising deflécting circuits for causing the
cathode ray of said tube to scan a certain area, a
picture separating circuit located between said
deflecting circuits and the junction point of said
wire line and the output connection of said
cathode ray pickup unit, and means at said main

“unit for balancing out undesired synchronizing
bulses whereby the output of said main unit con-
sists only of picture signals and synchronizing
pulses occurring in the desired time relation.

3. In a television system, a main transmitter
unit, & remote pickup unit; a wire line connect-
ing said units and having a nonreflecting ter-
mination at said remote unit, ‘a synchronizing
pulse generator located at said main’ unit and
connected to transmit synchronizing pulses over
said line to said pickup unit, means in said pickup
unit for transmitting picture signals over said
line to said main unit, means at said main unit
for balancing out certain undelayed synchroniz-

Pulses which would otherwise become un-

avoldably mixed with sald picture signal, and-
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main unit and connected to trans- .
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means at sald main unit for mixing ‘delayed‘
synchronized pulses with the delayed picture
signal. . ) )

tion" at said ‘remote unit, a synchronizing pulse
generator located at said main- unit and con-
nected to transmit synchronizing pulses over
sald line to said pickup unit, a cathode ray pickup
unit at said remote unit and connected to trans-
mit picture signals together with reflected syn-
chronizing pulses over sald line to sald main
unit, means comprising deflecting circuits for
causing the cathode ray of said tube to scan a
certain area, a picture separating circuit con-
nected to prevent picture signals from passing
into said deflecting circuits, and means at said
main unit for balancing out undesired syn-
chronizing pulses whereby the output of said
main unit consists only of picture signals and
synchronizing pulses. occurring in the desired
time relation. : .
5. In a television system, a main transmitter
unit, & remote pickup unit, a wire line connecting
said units, q synchronizing pulse generator lo-
cated at said main unit and connected to trans- .
mit synchronizing pulses over said line to said . .
pickup unit, means in said remote pickup unit
for transmitting picture signals over said line to
said main unit, a picture signal amplifier at said
main unit, said amplifier ‘having an input elreuit
connected to said wire line to recetve said pic-
ture signals whereby undelayed synchronizing
bulses are unavoidably impressed upon said am-
plifler, and means at said main unit for halanc-
ing out sald undelayed synchronizing pulses. .
6. The invention according to claim 5 wherein
said wire line has a nonreflecting termination at
said remote pickup unit, :
7. The invention according to claim 5 wherein
said wire line has & partially reflecting termina-"
tion at said remote pickup unit.

RAY D. KELL,




