Jan. 9, 1940‘. E. L. C. WHITE 2,186,742

TELEVISION AND LIKE TRANSMITTING SYSTEM

Filed March 5, 1936 2 Sheets-Sheet 1
b NP P PPN P . ]
G N, N NI N,
N N W N \ W
Y S, ) W, ) USRI, | — ) 76 Scarring
g ) WIS ¢ ) FEU——"
~] S I, CireuiT
_—.)
I NP N N Uy WY ¢
,_/\_f\_f\_f\___.__f'\_._ﬁo
S N, N7 N, ) WP
'—13\-‘—!\——° > 7& Scanrme
| A 2 1‘2 Crrcorr
— 0

-G MasTer 2.
Scarnmmes Craeorr T / T T T T T ::g
N =
j
L .S
(< ¢
<££ r EE:L '
| P& g A
e [T
o
SRR b
s, S
INVE~TOR
sy E. Lé WHITE

ATTORNEY




Jan. 9, 1940. E. L. C. WHITE 2,186,742

TELEVISION AND LIKE TRANSMITTING SYSTEM

Filed March 5, 1936 - 2 Sheets-Sheet 2

MP SPGT
N YIS I
MasTER TYCHRONYISING C1n cB
M1 Gerernr I/mpPuLsSE - ; § 75
ENI OR G ° ———. (=]
ENERATOR Superposml = ™ /corvoscore
Pomwyr I CT
DT SPlGZZ
DsLay SYNCHRONISING
NETWORK r IMpULsE
GENERATOR 7o
“SUPERPOSITION
FDI PoinT
FREQUENCY
" nes | AT 4z
lcoroscors Brack ovr
ScANNING o
OvTPur vTRUT
DI
DEL:JY S G z‘z S5, ?m ’DE
PPRE. y
NETWORK ) » P/fj”xég" DeLny Lecny
SuPPRESSION 1 VETWOoRK NETWoRK
FuLse
GENERATOR 156
FREQUENCY /corvos corE 1= ’;’G
Orvoer I Scarrire o
=1 4
QscrLLAy7on U:;R v
T VLSE.
Fomr e Cerveraror GENERATOR
T7eT~
™ Correcrion
Oscreenrrory
GENERATOR [ 270 71t MINER
F9. 3
INVENTOR

E.L.C WHITE

BY?%’@M

ATTORNEY



B

10

1

248

20

25

:30

35

40

45

:50

55

Patented Jan. 9, 1940

UNITED STATES

PATENT OFFICE

2,186,742

“TELEVISION AND LIKE TRANSMITTING
~ SYSTEM ~

Eric Lawrence Casling White, Hillingdon, Eng-
land, assignor to Electric. & Musical Industries:

Limited, Hayes, Middlesex, England, a com-
pany of Great Britain i )

Application March 5, 1936, Serial ‘Neo. 67,258 -
“¥n Great Britain March 18, 1935 :

6 Claims.

‘The present invention relates to television and
Jike transmitting systems of the kind in which
synchronising signals are transmitted in inter-
vals between trains-of picture signals.'” -

-In systems of the kind referred to, it is usual
to provide a generator of master timing-signals,
these sighals ‘being. used both %o control the
scanning process at ‘the transmitter and for pro-
ducing .synchronising signals for combination
with the picture signals to be transmitted; the
synchronising signals are used to control scan-
ning at a receiver. . :

. Tt is sometimes inconvenient to arrange that:

scanning at the transmitter should take place ab

a point -close to the master timing-signal gen-:
erator or to' the point at which synchronising :

signals derived.from the master signals are su~
perimposed upon the. picture signals.
-cases, the master signals have to travel an elec-
trical distance, say d, to-the scanning point, and
the picture signals have to travel back a distance
which is also generally equal approximately to d
to the point where the synchronising signals are
irnpressed on the. picture siznals. Ususlly, the
superimposition - of the synchronising: ‘signals

upon the picture signals is .effected at a.point '

close to the master -generator. - It is thus clear
that the -effect produced by the master sighals
.on the picture signals.is delayed relative to the
synchronising -signals by the time taken by sig-
?als travelling - distance 'approximately equal
to 2d. - : : .

Tt may also be desired toprovide a plurality. of
scanning points at -different electrical distances

from the -master generator and to transmit at

will signals from -any one -of these scanning

points, -or. to -combine signals from the several -

scanning points in any: desired proportion for
transmission. In such:a case, the delays in the
signals .from :the various scanning points are
different :from one-:another. - . o

Tt -is -the’ object ‘of . the .present ‘invention to-
.provide .means for avoiding:or reducing the dif- .

ficulties outlined above. - .

. The present invention accordingly -provides a.
television .or like .systém  of the kind in which .

synchronising- signals’ are transmitted in inter-
vals between trains of picture signals, and in

which scanning is effected at -a scanning point

.at the transmitter under the control of master
signals from-a .master generator, synchronising
signals generated under the:control of said mas-
‘ter signals -being combined with picture signals
from said scanning point at.a superposition point
‘the electrical distance:of which from said master

In Such

upon picture signals. .
‘points is employed,each of which uses, for exam-

_photo-sensitive elements upon wheh an image to

(CL 178—1.2) R

generator by way of the synchronising impulse
generator is different from the: electrical . dis- -~

tance between the stperposition point. and the
master generator by way of .the scanning- point,

the system being characterised in that means are 8

provided for -compensating for the effect upon
the relative phase of said picture. signals and -
synchronising -signals. of the -difference between
said distances. . - ' -

" Usually the said superposition point is closer to

the master generator than is. the said scanning

point, and -in such a casea suitable -delay net-

work may be provided between-the master gen-
erator and the superposition point. :

Tt will be understood that the signals transmit- ;

ted from the master generator fo fhe scanning
point usually .comprise signals.of line frequency
and signals of frame frequency, although in
some cases only one frequency is required. .

Where there are a plurality of different scan-
ning points at different distances from the mas-
ter-generator, a network .giving.a delay at.least
as great as that experienced by signals travelling

to .and -from. the furthest scanning- point ‘may
‘be.-provided between the master generator .and -

the 'said -superposition point, means heing then
provided ‘whereby signals from said master gen-
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25

erator .for controlling the scanning at any of

suitable tapping points in’ said-network. ..
-The invention  will be described by -way of
example with reference to the accompanying
drawings, in which Figs. 1-and -2 show circuit
diagrams ef two arrangements according to:the
invention, and .in ‘which Fig. 3 illustrates a fur-

the several scanning points may.be derived from -'30

35.

ther more complex arrangement according to the |

invention. In the drawings, the apparatus at the
superposition point. and.at the scanning .points
has been omitted for the sake.of clearness, and
since the invention 'is not primarily concerned

.with the.details of this apparatus.

- Referring to Fig. 1, a master timing pulse gen-

40

erator indicated by G-generates a series of pulses- .

‘at frame. frequency  together with a series of

pulses at line frequency, and these are fed into
one end of a delay network comprising in' this
example series inductances L and shunt conden-

45

sers 'C. Signals:from the other end of ‘the net-

- work afefed by lead S to the superposition point

-at ~which . synchronising signals..are superposed
A plurality . of scanning

ple, a so-called. “Iconoscops;” that is to say, o’
cathode ray tube comprising a mosaic screen of
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be transmitted is cast and which is scanned by a
cathode ray. The scanning circuit of each
“Iconoscope” is connected to the arm of a multi-
way switch; twe such switches Si1, Sz are shown,
the scanning circuits -being connected to the
switch arms by leads I and Iz respectively, The
switches Si1, S2 efec. enable the signals from the
generator G, which are to be applied to the scan-
ning circuits, to be taken from a desired suitable
point along the delay network, the desired point
being determined by the length of the lead con-
necting the scanning circuit with the network.
The generator G, network L, C, switches S, S,

etc., and the apparatus at the superposition point

are usually arranged close together, and each of
the “Iconoscopes” may then be connected to this
apparatus through a multi-core cable contain-
ing the lead I; or I» and a lead for conveying the
picture signals from the “Iconoscope” to the su-
perposition point. 'The proportion of picture
signals applied from each “Iconoscope” to the
superposition point may be adjusted in known
‘manner by means of suitable fade switches.

In one example, the delay network has 12 sec-
tions and is arranged to have a cut-off frequency
of 1 megacycle per second, the time delay per
section being then 0.32 micro-second.  If the av-
erage velocity of the signals along the cable in
each direction is 2Xx 105 kilometers per second,
each section will correspond in time delay to 32
metres of cable and will be suitable for a maxi-
mum length of cable, on any of the associated
“Iconoscopes,” of about 400 metres. Where there
is provided a number of “Iconoscopes” with ca-
bles of different lengths, these lengths are pref-
erably arranged to be. integral multiples of the
length corresponding in time delay to one sec-
tion of the network. ‘

If desired, separate delay networks can be pro-
vided for the line and frame frequency pulses.

The pulses arriving at the “Iconoscopes” may
be used in known manner to control the gener-
ation of saw-tooth oscillaticns which in turn are
used to deflect the ray over the mosaic screen.
They may also be used to provide “black out”
pulses which are applied to a suitable control elec-
trode and serve to cut off the ray during the re-
turn strokes. In a preferred arrangement, how-
ever, the saw-tooth oscillations aré generated at
a point close to the switches Si1, S, etc., and
transmitted down the cables to the “Iconoscopes.”
The picture signals generated are in the forim of
trains of picture signals with intervals between
trains and the phase of these intervals will be
determined by the pulses received from the gen-
erator G.

- If the correct tapping point on the delay net-
work is selected for the particular length of cable
in use, the time by which these intervals are ef-
fectively delayed, due to the transmission of sig-
nals from G to the “Iconoscope” and the trans-
mission of the picture signals to the superposi-

“tion point, is equal to the delay experienced by

the signals travelling along the network from G
to the superposition point. :

The network, instéad of consisting of “lumped”
impedance elements I, and C as shown may be
constituted by a “distributed” impedance member
such as a continuous cable which may be suitably
coiled so as to occupy a conveniently small space.
A suitable number of tapping points is brought

out to switches Si, Ss, ete., as before.

Where it is not desired to have a number of
completely independent scanning circuits for the
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several “Iconoscopes,” a circuit such as is shown
in Fig. 2 may be used.

A single master scanning circuit MS is pro-
vided, from which can be taken scanning oscilla-
tions of saw-tooth or other suitable wave form to
control the scanning process; master timing sig-
nals from the generator & are employed to con-
trol the generation of the scanning osciilations.
A delay network B is connected to the output
on the circuit MS and tappings are connected
from this network B to a plurality of switches of
which two, Si, Sz are shown, which permit con-
nection to be made between the scanning circuif
of any one of a number of “Iconocscopes” and

.any one of a number of peints along the network

B. A stage of amplification is preferably ar-
ranged in each of the scanning circuits at the
“Iconoscopes” for the scanning oscillations.

The generator G is also connected through a
second delay network A to the superposition
point by the lead S. The network A is arranged
to provide a delay at least equal to that caused
by the longest cable to be used between the mas-
ter scanning circuit MS and any of switches S,
Sz, ete., and the length of cable used to any
“Iconoscope” connected to Si, Sz, ete., can then
be compensated for by suitable adjustment of the
corresponding switch S: or Se, ete.

In this example, the “black out” pulses may be
generated from the scanning oscillations either
at each “Iconoscope” or at the end of the asso-
ciated cables near to the master circuit MS.

Furthermore, a second set of conductors to
convey impulses to provide “black out” may be
taken from tappings on network A to a further
set of suitable switches and thence to the “Icono-
scopes.” These further switches may be ganged
with the corresponding switches Si, S» so that
“black out” impulses and scanning oscillations
for any “Iconoscope” are taken from correspond-
ing points on the networks A and B respectively.

A further arrangement according to the inven-
tion, which is particularly suitable for use in in-
terlaced scanning systems such as are described
in United States application Serial No. 38,524, is
illustrated in Fig. 3.

A generator MO provides master oscillations
at twice the line frequency which are fed to a
generator SPGI of synchronising impulses of rel-
atively long duration and twice the line frequency
through a delay network DI. Oscillations from
master generator MO are also fed through a fre-
quency-divider FDI, which divides the frequency
of the applied oscillations by a factor ¢f 2, toa
second delay network DII, from which delayed
impulses at the line frequency are taken to a
second generator SPGII of synchronising im-
pulses of line frequency and relatively short du-
ration. -

A second frequency divider FDIT arranged to
divide the frequency of applied oscillations by a
factor of 405 is fed with oscillations from master
oscillator MO, and divided-frequency oscillations
from network DIT and frequency-divider FDIT
are fed to a generator SG, which provides im-
pulses for use in the suppression of spurious
signals which may be generated by the “Icono-
scope.” ) :

Oscillations from network DII and frequency
divider FDII are also fed to a generator ISG of
scanning oscillations for the “Iconoscope,” to a
generator BPG of black-out pulses for use at the
“Iconoscope” and to a generator TG of “tilt-
correction” oscillations; the latter are employed
to correct for & form of distortion introduced by
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sof said synchronising sighdl-generator for:com-

-pensating for the difference between said two
-distdnces. '

+the -““Teonoscope;” which manifests itself as a

spurious signal superlmposed on ‘the picture -sig-
nals.

fed respectively with oscillations from generator
ISG and pulses from generator BPG. Network

‘DIII feeds one conductor CI of a cable CB, which

passes to the “Iconoscope,” through an amplifier
and output stage AL, while network DIV feeds a
second conduector CII of the eable through-an
output stage AIl. The third eonductor CIII of
cable CB serves to coavey picture signals from
the “Iconoscope” to the superposition point; and

‘synchronising impulses are also fed to _that point

from generators SPGI and SPCGIL.
The delay introduced by network DI is -ar-

‘ranged to be equal to the maximum delay intro-

duced by ‘the “Iconoscope” cable: - The -master

‘oscillations fed from MO to FDI are delayed less

by network DI than the oscillations fed from MO
to SPGI, the difference being compensated forby
network DII. The latter delays oscillations fed
to ISG ‘less than oscillations fed to SPGI, and
networks DIII and DIV serve to compensate for
the difference between the delay undergone by
oscillations passing from MO to SPGI, and the
delay introduced by the cable CB. Networks
DIII and DIV may have suitable tapping points
associated with switches to facilitate the use of
cables of different lengths.

I claim:

1. A picture transmission system comprising

means, situated at a scanning point, for scanning .

an object of which an image is to be transmitted
to generate trains of picture signals having spac-
ing periods between successive trains, a master
generator for generating master controlling sig-
nals, means for utilising said master signals to
control the operation of said scanning means, a
generator of synchronising signals of a frequency
which is the same as the frequency of recurrence

‘of said trains, means for utilising said master sig-

nals to control the operation of said synchronising
signal generator, means for superposing said
synchronising signals upon said spacing periods
at a superposition point the electrical distance of
which from said master generator by way of said
synchronising signal generator is different from

‘the - electrical distance between said superposi-
tion point and said master génerator by way of

said scanning. point, and means for compen-
sating for the difference between said two dis-
tances. ) :

2. A picture transmission system comprising
means, situated at a scanning point, for scan-
ning an object of which an image is to be trans-

mitted to generate trains of picture signals hav-

ing spacing periods between successive trains, a
master generator for generating master control-
ling signals, means for utilising. said: master sig-

- hals to control the operation of said scanning

means, a generator of synchronising signals of a
frequency which is the same as the frequency of
recurrence of said trains, means. for utilising
said master signals to control the operation of
said synchronising signal generator, means for
superposing said synchronising signals upon said
spacing periods at a superposition point the elec-
trical distance cf which from said master gen~
erator by way of said synchronising signal gen-
erator is less than the electrical distance between
said supersosition point and said master genera-
tor by way of said scannihg point, and a delay
network arranged in the path from said mas-

‘ter generator to said superposition point by way

Two further delay networks DIII and DIV are

3

3. A picture transmission system comprising

means, situated at a scanning point, for scanning -

an object of which an image is to be transmitted
to generate trains of picture signals having spac-
ing periods between successive trains, a master
generator for generating master controliing sig-

nals, means for utilising said master signals to-

control the operation . of said scanning means,
a generator of synchronising signals of -a fre-
guency which is the same as the frequency of

10

recurrence- of said trains arranged closely adja--

cent said master generator, means for utilising -

15

said master signals ‘to ‘control the operation of

- said synchronising signal. generator, means for

superposing-said synchronising signals upon said
spacing periods at a superposition point the elec-
trical distance-of which from said master ‘gen-
erator by way of said synchrenising signal gen-

-erator is ‘less than the electrical distance be-
‘tween said superposition point and said master

generator by way of said scanning point, a first
delay network arranged between said synchro-

.nising signal generator and said superposition

point, and a second. delay network arranged be-

20

25

tween sald master generator and said scanning.

point. :

4. In g television fransmission system in which
the scanning unit is located at a point remote
from the synchronizing signal generator, the
method of transmission which comprises the steps
of developing a master control signal, controlling
the scanning synchronism by means of said mas-
ter control signal, developing trains of video
signals in accordance with the light values of
elemental strips of the optical image to be
scanned, transmitting said video:' signals along
an electrical path to a point remote from the
point of development of the video signals, de-
veloping synchronizing signals to be genersted
under the control of the master control signal,
establishing a junction of superposition of the
video signals with the synchronizing signals de-
veloped, and delaying the transmission of the
master control signals to the synchronizing sig-
nals generated for a predetermined time interval

-which bears a definite relationship to the ratio of

the distance along the eléctrical path from. the
point of generation of the master control signal
to the point of superposition of the video ahd
synchronizing signals to be transmitted by each
of the two paths of transmission, ‘

5. A picture transmission system comprising 5

means situated at a plurality of scanning points
for. scanning objects of which an image is to be
transmitted to generate trains of picture signals
having spacing periods between successive trains,
a generator for generating master controlling
signals located at different electrical distances
from the plurality of scanning means, means for
utilizing said master signals to control the op-
eration of said scanning means, a generator of
synchronizing signals of a frequency which is the

30
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60

65

same as the frequency of recurrence of said trains,
means for utilizing said master signals to control

the operation of said synchronizing sighal gen-
erator, means for superpositioning said synchro-
hizing " signals upon said spacing periods at a
superposition point the electrical distance of

‘which from said generator by way of said syn-

70

chronizing signal generator is less than the elec-

“trical distance between said superposition point

and said master generator ‘by way of any of said

75
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scanning points; a-delay network arranged-in the
path from said master generator to said super-
peosition point by way of said synchronizing sig-
nal generator for compensating for the difference
between said two distances, said network being
arranged to be capable of introducing a delay at
least as great as that experienced by master
signals travelling from said master generator to
the farthest of said scanning points and thence
to said super-position point, means for enabling
master signals to be taken off from any of a plu-
rality of tapping points in said network, and
means for feeding master signals taken off from
said tapping points to any one of said scanning
points at will

6. A picture transmission system comprising
means situated at a plurality of scanning points
for scanning an object of which an image is to
be transmitted to generate trains of picture sig-
nals having spacing periods between successive
trains, 2 master generator for generating master
controlling signals, means for utilizing said
master signals to control the operation of any of

2,186,742

said scanning means, a generator of synchronizing
signals of a frequency which is the same as the
frequency of recurrence of said trains arranged
closely adjacent said master generator, means
for utilizing said master signals to control the
operation of said synchronizing signal generator,
means for super-positioning said synchronizing
signals upon said spacing periods, a super-posi-
tion point the electrical distance of which from

said master generator by way of said synchro-'.

nizing signal generator is less than the electrical
distance between said super-position point and
said master generator by way of said scanning
point, a first delay network arranged between
said synchronizing signal generator and.sald
super-position point, a second delay network ar-
ranged between said master generator and any
of said scanning points, and means for connect-~
ing any of said scanning points to any one of a

plurality of tapped points in said second delay’

network.

ERIC LAWRENCE CASLING WHITE.
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