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TELEVISION SYSTEM
‘Alan'M. Carmel, Forest Hills, N. Y.
Application October 14, 1944, Serial.No.-558,630 .

2 Claims. (CL'242—55)

‘My.invention relates toitelevision and its main

objects -are {o.make LPermanent .records.of -tele-
vision signéls and-to reproduce «electric television
Signals from such records, , Ce
Other.objects.are to produce, records. of ‘televi-
sion signals Which -can -be stored,-which .can be
used at-any future time for. reproduction, which
constitute documentary broof, :for -example, for
legal or historic purposes, which .can. beshipped,
which can be used for.reproduction or broadcast.
ing.at places.distant from the place.of recording,
-used-several ‘times, -to .make POSSi-
ble -the - distribution -of television programs over
unlimited distances, to.make sueh. a distribution
independent - from cable .networks .or. relay .sta-
tlons; and.to.aveid distortions, expenses.and other
Grawbacks requtin.g-from}networks,or;:ré]ays_
‘Further .objects are “to <make records of this
kind which can .be- multiplied Anexpensively and

‘which . can -be .copieq by, photographic -Processes,

Still -other objects.are to -faeilitate the.produc-
tion-of television ‘brograms, to.facilitate-this pro-
Guction in studios far from ‘ornot.connected with
breadeasting stations, to.make .possible this pro-
duction in separate -‘parts which -ean be répro-

" Tt ds known that ‘many more ‘television signals

than sound signals ‘are required 'per unit of time.
While .sound. signals have been -satisfactorily .re-
corded .on -motlon’ pidture . ilms, ‘the high fre. .
quency .of .television signals has been hitherto

) regarded as prohibiting j'prop‘e’r_rﬁ'cording“on‘ﬁlms,
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duzed -Coherently, .to make -possible the .test .of ,

this sproduction -or -of .its parts befere .public re-
preduction, .and to:make Dossible the-elimination
or insertion -of parts-of.this production;

/Still .further:-objects are .to Produce records of
television -action -witheut motion -picture -£quip-

ment, 15 make possible-the -broadcasting .of tele-

vision action by stations which have no iceno-
scope -or- other -scanning:equipment, .and to.serve
ssveral-broadeasting stations by one.scanning ge-
B SR

- +Still ‘other objects are. to, make records f ‘this

kind from signals produced by conventional scan-
‘the records Trom scan.

ning. devices, ‘to -derive
ning devices operating ‘wi
chanically moving parts, y
moving the record carrier, ‘and “to reprodiice ‘the
recorded signals by ‘means simiil “free of In-
ertia and in.a '‘manner: adapted. for broadeasting
With ‘conventioral ‘equipment ;and ‘for reception
with ‘conventionalteceivers. - - Tl e
Sl -further robjects axe 40 :record sound sSig~
nals on’‘the-same:carrier-as ;the'fterevisionaor«Wdee
signals, -and to recond and ite xeproduce sound
and -television -signals simultaneously sand -Syn=
chronizedly. Usually. television. signals. comprise
synchronization .and .deflection signals An addi-
tion te signals picturing -points of the scanned
object,-and I.include.the recording and reproduc-
tion of all these signals.in my.objects. T

thout ‘inertia “or ‘me.-
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I.have overcome this prejudice and have found
that..much ‘more “télevision sigrials ‘than sound
signals can be recorded JPer length unit of film
due’ to ‘the fact that, while sound Signals must
have distinguishably varying intervals, video sig-
hals may be recorded. af-uniform intervalg requir-
ing only the. minimum length permitted by micro-
scopic .and -photographic methods. Therefore,
further chjects.are to.move ‘the Tecord ‘carrier
With .a speed .just -sufficient for such ‘minimum
intervals, to condense  the television signals to
such.intervals, to. make the ‘récord on a film.of
reasonable. .length ..and ‘moving . at reasonable
speed, to -make ‘the recbrds;'suﬁ”lcienﬂy $mal] for
the-accommodation .of several rows 0f signals on
one film,.and-to record or.reproduce one row after
the.other., = . . . .

- -Still further objects.are to use -a-film Which is
sufficiently broad to withstand the stress.of ‘its
movement, 0 .use -moving means -which do not
cause sudden jerks.or. excessive ;stress, to provide
means to.gradually.increase and rétard the-speed
of the -record carrier, and 1o provide means For
Teversing the moving direction..and for shifting
the fllm laterally relative to the-recording or re-
producing devices.. . e e
- Stil other ohjects .are_to. use a.plurality.of rec-
ord -carriers.or films, to use.these carriers alter~
natingly for éentinuous:recording «or reproducing,
and-te -utilize. the -time when one carrier is not
used -for recording ‘or reproducing’ for reducing,
Teversing and -accelerating the speed.of. this €ar-
rier, - - : LRI : :

v b 2 oo es ST Stfll»\furtherfobéects\ a;re to-contrbl»(the.-speed of
‘except for parts For

‘the rcarriérs and-the ~switching from ‘Ohe-carrier
toancther by markers-carried by the .recordrcar-
'Still ‘other-objects are to ‘achieve 'all:these .re-
sults with relatively simple, inexpensive, ieffective
and religble-means,” ' o '
Still ‘further ‘objects and -advantages will :ap-
pear from the following ‘description ‘of -4n ‘exem-
plifying ‘embodiment  of ‘my invention, from the
‘appended claims ‘and ‘from ‘the accompanying
drawings in ‘which: = B )
-Fig.'1 showsa recording ‘device ‘according to my
invention, some parts being shown ‘diagrammaiti-
cally, other partsin a-vertical side €levation, some
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of the latter parts being shown cut along the
line I—1 in Fig. 2.

Fig. 2 shows parts shown in Fig. 1, seen from
the upper side in Fig. 1.

Fig. 3 shows a reproducing device according to
my invention, some parts being shown diagram-
matically, other parts in 2 side elevation corre-
sponding to Fig. 1. some parts which are identi-
cal with the recording device shown in Fig. 1 be-
ing omitted. i

Fig. 4 shows some parts
from the left side in Pig. 3.

Tig. b shows 2 partial
my invention, seen from the right side in Figs.
1 and 3.

Fig. 6 shows &
means controlling

shown in Fig. 3, seen

schematical diagram of the
the movement of the film.

Fig. 7 shows a partial view of & film used in

2 modification of the invention.

Fig. 8 shows a. schematical diagram of con-
trol means used additionally in this modifica-
tion.

Referring to Fig. 1, numeral 2 jndicates the
terminals of a television signals producing device
which may have any known snd suitable struc-
ture and, for example, may comprise a cathode
ray oscillograph or iconoscope 3 with a camera
4 projecting a picture of an object 5 on a screen.
This device may be
manner. with two deflection oscillators 1 and
amplifiers 8,9 and 10. According to the usual
method, the produced television signals are con-
ducted to a sender or transmitter, for example,
by wires
short wave generator 12 and an open aerial-
earth circuit i1 adapted to proadcast waves carry-
ing the television signals. )

The same signals are according to my inven-

view of a film used for;

(14

10

. passing through

20

25

further equipned jin known

30

{3. This sender may comprise an ultra- .-

35

tion conducted to 2 recording device, for eX-

ample by wires 14, instead to the sender Or in
addition thereto. The transmission of the tele-
vision signals to the wires 14 may be effected In
any suitable manner, for example by conductive
connection with the terminals 2. In the shown
embodiment, the terminals 2 are connected to
the turning points of 2 double arm switch {5,
each arm of which carries two contacts (6 and
{1. The switch 15 can be set in any of four po-
sitions 18, 19, 20 or 21. In the position {8 indi~
cated by a tull line for each arm, the terminals
are disconnected. In the position 19, the termi-
nals are connected through the contacts {1 to
wires 14. In the ‘position 28, the terminals are
connected  in the same Wway and also through
the contacts 18 to the wires 3. In the position

21, the terminals are connected to the wires 12

alone.

The television signals supplied by wires 14 are
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transformed into light signals preferably by @ .

device free of inertia, for example, by a cathode
ray tube 22 of which the raying intensity or
brightness of the light spot is moduiated or con-
trolled by the electric signals in known manner.
The light rays originating from the screen 23
of the tube 22 and indicated in Fig. 1 by dotted
lines are projected on 2 photographic film. 24
preferably by a camera or jens system 25 of
known and suitable structure.

The tube 22 and the camera 25 may. be mount-
ed on a common bracket 26 (Figs..1 and 2) affixed
to a base plate 2T. During the recording op-
eration, the film 24 moves in its jongitudinal di-
rection across the light beam projected by the
camera 25 and with a speed gufficiently high to
record the signals in a Yow, one after the other,

60
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29 fitting a groove Or
_ in direction
“tion of the film 24. At one end of the groove
15

“to the other reel. The

for example, with a speed not less than 10 yards
per second. Preferably several rows of signals
are recorded on the same film. BEach subsequent
row may be recorded after the moving direction
of the film has been reversed, and the position of
the film relative to the camera has been shifted
across the film. All these movements may be
effected by any suitable means, for example by
the device ‘described in the following.

" A plate 28 is supported. on an even surface
of the base plate 27 and has a lower extension
recess 30 of 27 slidably
perpendicular to the moving direc-

_ 31 is affixed to the base plate and
rotatably supports the end pin of a shaft 32
o threaded bore of the plate 28
or its extension 28 and having an outer Screw
thread engaging the thread of this bore. The
other end of the shaft 32 is coupled with the
shaft of a motor 33 affixed to the base plate 21
Whereby"rqtation of -this motor moves the plate
28 in the direction of the shaft 32. A disk 34 is
co-axially affixed to an extension of the shaff
of the motor 33 and can be engaged by a stop-
ping device 35. The parts 34 and 385 and their
functions will be described more fully later with
reference to Fig. 6. o
" Four ‘brackets 88, 3T, 38 and 39 are mounted
on the plate 28. Two parallel shafts 49 and 4!
are rotatably supported in bores or pearings of
the brackets 36 and 31. Similarly, two parallel
shafts 42 and 43 are supported by the brackets
38 and 39. Each of the shafts 42 and 43 carries
o reel 44 adapted to receive the film 24. Each
of the shafts 40 and &l carries a drum or wheel
45 coupled with the carrying -shait. The flm
runs ‘from one recl 44, for example from the
Upper one, OVer one ‘drum- 45, passes pefore the
camera 25 and runs then over the other ‘drum
) drums 45 may be provided
with teeth 48 engaging small slots or perforations
41 (Fig.5) provided inthe film.
A motor 48 has & shaft #9 co-axially coupled
with the shaft of one of the drums 45, for ex-

30, a bearing

‘ample with the shaft 40. The motor 48 may be

mounted on the base plate 21, and its shaft 49
may have an end projecting into a tube-shaped
extension 50 of the co-axial drum shaft and
slidable in this extension in axial direction. In
the rotating direction, the parts 49 and 8¢ may
be coupled in any suitable manner, for example
by a flat key 51. '

Brakes are provided for one drum or prefer-

_ably for all drums and reels. These brakes may

be arranged, for example, in spaces located in the
brackets 31 and 39 and may be constituted by
iron cores 56 affixed to the braked shaft and sur-
rounded by stationary brake magnets §1. The
operation of these magnets will be described later
with reference to Fig. 6. ]

The driving -force of the motor 48 and the
inért and braking forces acting on the shafts 40,
41; 42 and 43 are mutually transmitted. At least
the transmission from one drum to the other
does not rely on the film 24, but on. a separate
transmission which may coniprise two wheels 52
affixed respectively to the shafts 48 and 41 and
connected by a chain or belt 537 An exactly equal-
ized rotation of the reels 44 may be secured by
wheels 54 affixed respectively to the shafts 42
and 43 and connected by a chain or belt 55
whereby the length of the film portion between
the two reels remains constant under all cir-
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cumstances, and-the film moves with a:minimum
of stress. : T

Preferably, sound ssignals are recorded -simul-
taneously -on ‘the -same Jfilm whereby - television
and sound signals are automatically synchro-
hized.  Electric sound signals may :be produced
in known:manner, for-example, by & .device:-com-
brising -a :anicrophone 58. A double arm -switch
59 canstructed in a Jnanner: corresponding to
the switch 15 may be connected to-the:terminals
Eﬂ;ofthemicrophone circuit. “This switch, 59 per-
mits -the -sound signals to be conducted either te
a sender 61. constructed similarly -as' the -sender
4, 12, but ‘operating with ;another ‘wave dength,
or ;instead :or 4n -addition rthereto; to Wwires 82
connected to the recording device. : -

These wires.conduct the sound -signals to a
cathode ray tube-63-where they are-transformed
into Night signals which are ‘projecied by a cam-
era 64 on-the film:24, the- function .and arrange-
ment .of the parts €3 and .64 corresponding: to
those of the parts 22:and..25. The ‘tubes 22 angd
63 as well as the cameras ;25 and 64 .gre prefer-
ably -so ‘positioned that the:two foci or record-
Ing spots on the film have a-distance in the direc-
tion of fthe film movement ‘whereby-a favorable
parallel - and .equidistant position: of ‘these tubes

‘&

10

15

20

same imanner as . original signals.

end beingaffixed

6

For -example,
they-may:he :conducted by ‘wires Tl to a sender
12.0r by:wires 13;to:a sender 14 respectively which
senders . may. -be similarly :constructed -as the
sepderdd, .12, - . . . L ,
~Referring to PFig, 5,15 -indicates one end-of the
film ;24 -mehich s -affixed -to one:reel 44, the other
o :the other reel. The ares
used for the record begins at some:distance from
the end 18; for: example, -at the broken. line 76,
Preferably the film is-made sufficiently broad to .
withstand :considerable stress, -for. example, .35 -
millimeters ‘wide. “This width and .the small
height.of the amicroscopic signals recorded:makes
it-possible to divide therecording areg:into mar-
gins -for :the -perforations 41 and into . large
number, for example twenty;-of ;signal ‘rows - of
which- enly :a few .are indicated by dotted lines.
Half:of these rows:may be used for television and
the other:half for sound;signals. :Preferably; the

--sound ;signal ;rows are -positioned. at one -side,

and cameras is made possible. In addition, the .

two foci have:a-distance in the crossing «direction
whereby the
as will. be described later with ref-
erence .to Fig. 5. _ »
After the .photographic film 24 has been ex-
posed to .the .light -signals -and, eventually, has

been developed and fixed in known manner; the -

film .shows rows .of a transparency varied or
modulated .according to the intensity of the sig-

- nals. This film may be stored, shipbed -and used

for .reproduction -of the electric .signals at .any
blace -and time. During the :reproducing .opera-
tion, the film is moved -in -Substantially-the same
manner as during the recording, and the same
moving device comprising motors 33 and.48, reels
44, drums 45-and so on, or an identical device may
be used for the reproduction. In. S0 far as this

. Mmoving .device is.coneerned, Fig. 1 may be _ re-

garded as an illustration also of the reprodie-
ing. device,  The ,equipment_:particmar to .the
reproduction -is illustrated Jin FPigs. 3 and 4, -
JIn these ﬁgures,.,65.mdicates(a;',brac‘ketvmo,un’_t,ed
in & manner similar to the bracket 28 and stp-
porting a .light source or Pprojector .86, .or, if
sound. signals.are -reproduced together with tele-
vision signals; also 2 second light projector 87,
These projectors may have any known structure
adapted ‘to direct strong, thin light beams or

rays (indicated ‘by dotted ‘lines) on the film 24,

The position of ‘the projectors §8§ and 67 corre-
spondsto the position of the-cameras 25 and$4in
Fig. 1 -gse-that these rays ‘hit the film at -spots
where - corresponding signals -are recorded.. The
rays :pass more -or less completely threugh -the

Alm -and enter photo-electric -cells 88:and 69 e .

spectively  which are positioned dmmediately .ot
the other:side :of the film and :generate electric
signals -of .an intensity -varying according to ~the
transparency :of ;the film- whereby these ;signals

records will appear on the film in ‘

45

50

60

~ the :time.

for-example at the lower side in ‘Pig. 5,-and the
belevisien ‘sighals are positioned;at-the other side,
each-two.co-operating-television and sound signal
rows having. always-the-same -distance.

- :Means -te :control the movement of ‘the film
are provided.as:will be described. later with refer-
ence #o-Fig. 6. These means are preferably
switched by the film which, for this purpose, may
carry a-marker,-for-example g very thin metallic
layer 11 extending mnear the .end 15 preferably
along.a margin of.the film. ‘The .portion of ‘this
layer-which is-nearest to the-end 15 is broadened
by ;an -extension 78 {The other-end of the film
carries:a-corresponding layer-and extension, pref-
erably:atthe.opposite margin. The measures -and
the “positions-of 7. and 78 :are determineqd -ac-
cording;te sheir relationship to -other parts of the
device -which relationship will-be described in. the
following. - The length of the layer 77 is shown
relatively reduced Hor:the. sake of better repre-
sentation,-and.also the:other measures of Fig, 5
havebeen adapted to this purpose. G
- Fig.6 shows the drums 45.schematically. - One
drun;carsjes:three circular sconductors _flushing
with-the eylindrieal,surface:of the drum. - These
conductors may-he formed by wires 19, 80 and
81 :positioned in grooves of a cylindrical drum
body sof insulating materia). - These. wires -are

breferably: positioned mear one .edge of the drum

and parallel to -this edge and have small dis-
tances which-are:shown. exaggerated for the sake
Of clearer representation. -When the marker or
layer 11 .rups-over the drum, this layer conduc-
tively-connects- the conductors 78-and -89 and, at
en-the extension 78 rung over -the
ie:conductors:88 and 81, The other
Tles -similar :conductors T%a,; 80¢ and
¢ simpllarly positioned. near the obposite edge
of this-Jatter drum: and similarly connected when
the layer :of - the-other film .end :runs over the
latter drum., - . L

.cireular .conductors is in per-

- manent, sliding. contaet with one. of six resilient

65

correspond -to -the original -electric signals re-

corded.on the film. -The cells; 68 and:$9.may have

any known :and suitable structure snd may ke

supparted in a-fixed position.relative to- the light
sources by ;an U-shaped .arm 719 affixed -to the
bracket 65. e L e

‘The -electric signals reproduced by Ahese cells
may e used for serding or ‘broadeasting .in the

. 8IrOws.i

contachs82: (Fig.11) stationarily supported in any
suitable manner, for example by insulating bolts
83 affixed.to the .bracket .36, and indicated -by
.- Fig.-8.. Over. such.contacis, the. con-
duciors .88, .and.80g are ~connected . to one pole
of .a current. source 84..the. conductor T8 is .con-

hected over the exciting circuit of a relay 88 t0

-8 wire .81 terminating .in a contact sliding on

a5

the «disk 34.  This..disk .carries 2 .conductor -88
which nly-in:that positien of -the disk which is
%:1emote from the shown position, con-
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nects the wire 87 to a wire 89 as indicated by &
dotted line. The wire 89 is connected over a
master switch 85 to the other pole of the cur-
rent source 84. The relay 86 can be operated
by a second exciting eircuit having one pole con-
nected to the conductor 19a¢ and the other pole
connected to a wire 90 which, in the shown posi-
tion of the disk 34, is connected by the conduc-
tor 88 to the wire 89.

Another relay 91 can be also operated by two
separate circuits which are supplied with cur-
rent in the same manner as the described cir-
cuits operating the relay 86, except that, with
respect to relay 81, ¢onductor 81 takes the place
which conductor 19 has with respect to-relay 86,
and correspondingly, conductor 8la takes the
place of conductor 18a.

‘ The switch operated by relay 86 has one pole
connected over wire 92 to one pole of a current
source 83 which may, for example, be constituted
by the poles of an electric power network. The
other pole of this switch is connected over wire
94 1o several parallel pranch wires in which the
exciting circuits of the prake magnets 51 and of
the interrupter relay 95 are inserted. One brake
magnet is shown in each of four branch wires,
but any desired number of such magnets arranged
parallel or in series may be used. Beyond the
parts 57 and 95 the branch wires are connected
over wire 96 and a master switch 9T to the other
pole of the current source 93.

The switch operated by the relay 91 has one
pole connected by wire 988 to wire 92 and one
pole of the current source 93. The other pole
of this switch is connected by wire 88 to the ex-
citing circuit of a solenoid 160 having an axially
movable core 101 and being the essential part of
the stopping device 35. Beyond the solenoid 100,
this circuit is connected by wire 102 to wire 96,
switch 97 -and current source 83.

One end of the core (01 ‘carries a head 103
affixed to the core and pressed against the disk
34 by a spring 104. The disk has two diametri-
cally opposite recesses 105 fitting the head 103.
In the shown arrangement, the disk can move in
clockwise direction until the head 103 engages
one of the recesses 105. Preferably, the leading
wall of each recess 108 is obliquely, and the lag-
ging wall is perpendicularly positioned with re-
spect to the periphery of the
183 ig correspondingly shaped whereby the dis-
engagement occurs substantially instantaneously
and the engagement somewhat slower.

The electromotor 33 coupled: co-axially with
the disk 34 is symbolically represented at another
place in Fig. 6 for the sake of clearer representa-
tion. One pole of this motor is connected over
wire 188 to wire 92 and the current source 93.
The other pole is connected to a contact 10T.
The right end of the core {01 carries a contact
arm {88 which is insulated from the core and
connects the contact 107 with a contact 109 when
the core is in a position disengaged from the disk
34, The contact 109 is connected by wire 110 to
the switch 97 and the other pole of the current
source 93. .

" The reversible electromotor 48 may run in
either of the two rotating directions depending
in known manner on which of its two circuits is
supplied with current. These two circuits may
have a common pole connected by wire fIl to
one pole of the switceh of the relay g5. The other
pole of this switch is connected to one pole of the
current source 93. The alternatingly used two
other poles of the motor 48 are connected by

disk, and the head
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wire 112 or {13 respectively to contacts contact-
ing the disk 34 at diametrically opposite points.
The disk 34 carries a conductor {14 which, in the
shown position of the disk, connects the wire 142
to a wire 15 and thereby to wire 96 and the
other pole of the current source 93. In the op-
posite position of the disk, the conductor 1 14 con-
nects wire 113 to a wire {16 (as indicated by
dotted lines) and thereby to the latter pole of the
current source.

The operations described in the following are
jdentical for both the recording and the repro-
duction of the signals. ) B

At the beginning, the substantial part of the
film is wound around one of the reels 44, for ex-
ample, the upper reel in Fig. 1. The other reel
is empty except for the affixed end 15 (Fig. 5).
All parts are in the positions shown in the fig-
ures. 'The relays 86, 91 and 95 do not operate
whereby, according to their structure, the
switches of the relays 86 and 91 are open, and
the switch of the relay 95 Is closed. The film is
in g position where the metallic layer 11 and
its extension 18 positioned near the jeading end
of the film contact the conductors 19, 83 and 8i.
This does, however, not excite the relays 88 and
91 because the wires 8T and 88 are disconnected.
The master switches 85 and 91 are closed and
remain closed throughout the operation.

As soon as the master switch 8T closes, the
motor 48 starts in that direction which corre-
sponds to the circuit comprising the wirés 12
and 115 and which rotates the drums in anti-
clockwise direction (Figs. 1 and 3) winding the
film from one reel to the other. After a very
short time, the motor 48 reaches its full speed
and the recording or reproducing operation de-
scribed before begins, the film having just
reached that position where the line 76 is in
the proper position before the cameras 25 and
84 or the light projectors 66 and 61.

The motor 48 keeps running with uniform
speed until the layer 17 near the lagging end of
the film connects the conductors T9¢ and 8ha.
This closes one of the circuits operating. the
relay 86. Consequently, the switch of this relay
closes the circuits operating the prake magnets
57 and the interrupter relay 85. The latter relay
interrupts the circuit operating the motor 48.
Due to the action of the brake magnets, the speed
of the drums, of the film and of the motor 43 is
quickly reduced. During this braking period,
the film moves & little farther, and the exten~
sion 18 contacts the conductors 80 and 8ia at
that time when the motor comes to & standstill.

At this moment, the connection of the con-
ductors -80a and 8ia closes one of the circuits
operating the relay 91. Consequently, this relay
closes the circuit operating the solenoid (00,
The solenoid pulls the core 101 to the right side,
thereby disengaging the head 183 from the disk
34 and pressing the contact arm 198 against the
contacts 107 and {89, ‘This closes the circuit
operating the motor 33.. This motor starts and
turns the disk 34 in clockwise direction whereby.
the conductors 88 and 114 are disconnected from
the respective co-opérating contacts. This in-
terruption stops the operation of the relays 86
and 91, the relay 86 consequently interrupting
the circuit operating the brakes and the relay 25,
and the relay 91 consequently interrupting the
circuit operating the solenoid 188. The relay 95
releases its switch into the closing position, but
the motor 48 remains without current because
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‘the:conductor 1'14-daes not:close either of the:two:
motor circuits., - : . ~

The motor: 38 turns;the: disk: 34 until; after ac
half turn, the spring: 104: presses the. head: 103
into. the; next; recess: 195 wherehy the. core: 104
moves to the left side.and causes:thearm:188:to-
disconnect the contacts.107 and: 109, The head:
128 now stops further rotation, of ‘the.disk:which'-
might result from.inertis, L S

During: the rotation. of- the: disk: 34; also: the:
threaded shaft 82 (Fig.. 2):has made:a half-turn:
and has shifted the. plate:28: together- with.the-
drums and the: flm into.a position proper:for the:
next-rows of. signals (television .and sound):..

After- the: disk. has made- this: half; turn,  the:
conductors. 88 and- 114 connect . respective cons
tacts; positioned. diametrically. opposite to:-the:
contacts. originally- connected by: these: conducs.
tors. The circuit oberating the:motor. 48:in: op--
bosite. direction is-hereby closed;_and: the.entire
process described is. repeated: with the.film run-
hing in: opposite: direction. At the:end: of: this:
second. run, the movement is again braked,. the.
film is shifted to the next TOWs, and. the motor 48:
is eventually started in again reversed direction:
in the manner ‘described before;. This is:repeat-
ed until all rows-of sighals have been-used..

The power of the motor. and.of the brakes: is:
preferably so meastired . that . each. period: from
the. beginning of the braking: to the full: speed:
in reversed direction takes.only a.small fraction
of the time required for the entire-run.of. the.
film. If it should be desired to interrupt the. scan--
ning, the recording, the light. projecting; or- any-
other described. Gperation. during this reversing:
beriod,’ one or more additional relays. 120 may-
be provided. Each relay 120 may he: excited: by:
circuits 121 or 122 which are Supplied by the. cur-.
rent source 84, comprise either the.conductors 79
and 88.or.the conductors 18a_and:80a. and: are
closed by the layers 71, The switch of a:.relay:
120 may be used to interrupt the: connection be-
tween two wires
of ‘a circuit, used
Figs. 1 and.3, for example parts, of the circuit.
14, of the eircuit 62, of the-circuit. 7i or of: the.
circuit - 13, whereby the transmission: of. signals.
is. interrupted. whenever the.film- does not; maove:
at full speed. T

According “to a: modification: of, my rinyenti,om,;
for: reducing;. reyersing:

ample time is provided.
and- accelerating the speed cf; the: film: and: for.
shifting from one row to another, and. an, unin--
terrupted: recording: or reproduction’ is- obtained
by using. a plurality: of signal carriers. or films

alternatingly and by switching:from: one carrier.-

to another at the end of g row.of signals. Each,
of these films may be operated by -a separate. dé-
vice. substantially identical to that described be-
fore, except for certain Inodifications of the .con-.
trol system which will be. described in the. fol-
lowing: = - ,

For example, two reccrding or reproducing :de--
vices. are -used, "each of which includes a. film-
comprising several rows in a manner similay to:
the film 24, Preferably, .the recording. or, repro-.
dueing operation of the two. devices: alternate: 50!
that, after the first row-of the first film has been.
used, the first row of the other film is used, there~-
after the second row of: the first film, the second:
row. of the other film. and so on until.all_rows:
of both films have been used. .

In-the following: .description of this. modifica-
tion; those parts: of: the first device: which; are.

identical with parts. described before.with refers. 75

123.and 124, which.may: be:parts: -
in any. of.the: deviges, shown in::

-devige:

-and hyrlonger hrakingstinte,

with:eircular conductars:19;.80:and
-and: &as respectively: which: are. identieal: to-the-

. conductor:can:be; connected:

: one;end:-offth’ezfﬁ.lmsljzs,.co:,op'

. being-shown:again: in-Fig;

10
ence:to Pigs:, L to: 6 arée indleated: by the: sarie:
numerals aschefore; andisome:parts of: the:second:
are: indicated: by: humbers, computed by
adding:100; tai the:numbers: indicating the iden-

. tieal partsef the:first:device;

Referring. to:Fig:. 7, thee film - {25 of” the: first:
device: differs: from:. the: film. 24 (Figz 5) merely:
1'nitha:tzbhe:positions:andime’a;sures‘ of the marKers.:
11 and-18 are, so modified: as: required: by: ther

: modified pesitions of: the; conductors: 79;. 89; -81;_

19a;. 80aand;81a: (which:willibe:described; Iater):.
and:imthat the: film:
125; carries: additional; markers controlling: the
switching “from: one: devige: tothe:other.. These-

- additional markers:may. congistof two conductive:

layers l.25;,4.one::;-nea;pzthe;-ihner‘end::ofé'each layer:
1%, and: of two layers: 121 positioned: fartherin:
the:moving divection: to:the.: median :parti of the:
film adz ez suitablé: distance. Alllayers:near:the:

. leading.end.of thefilnr:are vositioned;at one mars--

ginh of; the:film; and all layersineay: thetlagging:
end; ares pasitioned-atithe -oppoesifezmarzin, . The:
film: 225 of: the: second .deviee: carpiesicorresponds:
ing markers 226 and 221 S ’
Referring:to;Fig: .8, the: drums: 45:are-provided
8tor 1% 864-

conductors: indicated: with: the:same: numerals: in:
Fig: 6; the conduetors:80, “andi&ﬂa:.being:'conneeted B
to one pole of the current source:84; and ‘the con-.
ductors: 79;. 19¢;. 84z and:.8lq: being: connected: to
thesother pole: of: thils source:in ‘the manner: and:
over:the: wiresrand; devices: shown:in Fig:.5.. Al
these: citcuits ares controlled by thesmarkers T
and; 18:of-tHe Alm: (25:ins thi manner deseribed:
beforeswith referencesto-Fig: 65 S
Ihi:sthe modified::systenms:. the: conductors: 19 and:
84 0r-19a:and: 84 a:respeetively- are positioned: st
one:sides of the cend‘wctop:B.Otfor:‘Bnmxrespectivelfy‘va- g
On: the: other side; am:additional, similar-condie~.
tor 128 or: 128acrespectively: is: arranged . whieh
to:the: conductor 89 -
or: 88a: respectively:by- the: layers: 126: and: 121;
those:of these: layers: which: are: positioned: near:
] rating with:the con--
ductors 80 and | 28, and!those: of: these: layers-
which-are: positiened: near: the:other: end* ofr the
film- co-eperating: with the: conductors:88a- angd:
128, - The-second: device: comprises: two:.drums:

.. 145 with:conductors:18; 180, .184,.228, 1194; laﬂ@;

[81a:and 228a. ‘ — -
‘The: control’ systems: of: both: devices:may pe:-

supplied: with.current from: two:common: sourges

84:and 93: Ea;ch-soﬁ:the_two:—.:system&comprises g

.. controlisystem: identical -totthat:described hefore:

with:reference:to:Fig, 6;. except:for the'modifica- .
tions:described in ‘the Iollowing with: refsrence “to:
Fig. 8.. Fig:.6.isctorhe: regardedsas: a:twice used:
supplement;: to: Fig., 8, .only:rthose:parts of"Fig. .6}
8iwhich -are:neeessary.
to show the co-operation with the additional cons
trol:means:of.the: modified-invention;. other: parts

whichoperate: in:exactly. the-same manneraside-:
scribed before:being omittediin.Fig::8:for:the sake .

. Ofzclearer;representation:.

The additional control systém:comprises a:mox.
tor128;.and: two-disks:130: and: | 84-driven:by-the
motor: 129, . Rreferably;. the. parts- 129; 130 andr
131.are: coupledicoraxially;, and the two disksamay.

- bercombined:in one:disk, these: parts:being ‘showan:

separately:merely: for -the :sak
sentation:. ] .

A:relay: 132; can:be operated. by: either: of “two.:
exciting: cicuits; Qne: of: these:circuits: js: con~
nected:on: onessids-over: sliding contacts similar:

<of:clearer: repre~.
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to 82 to the.conductors 128 and 228 and on the
other side to a contact {33 sliding on the disk 130,
The contact 133 can be connected to another
sliding contact 134 by either of four: conductors
135 carried by the disk 130. The contact 134
is connected over wire (371 to the other pole of
the current source 84. The other exciting circuit
of the.relay 182 is similarly connected on one side
to the conductors
side to-a sliding contact
nected by either.of the conductors 135 to a'sliding
contact 139 which is connected to wire 137,
The switch arm of the relay 32 is connected
on one side over wire 140 to one pole of ‘the cur-
rent source 93, and on the other side, when in
closed position, over the exciting circuit of a
solenoid (41 to the other pole of 83. The sole-
noid 141 has an axially movable core 142. carry-
ing-a head 143 fitting each of eight recesses 144
which are equidistantly distributed over the pe-
riphery of the disk. 130. When the solenoid is
excited, the head 143 is withdrawn from the en-
gagement with the respective recess 144 against
the pressure of a spring 146, )

The other end of the core 142 carries a contact
arm 147 which is insulated from the core and, in
the withdrawn position of the head 143, forms &
conductive bridge between two contacts 149 and
150 whereby a circuit 140, 152, 153 operating the
motor 129 is closed. L

The disk .131 carries circular. conductors 154,
i55, 156, 157, 158 and {59 which may be posi-
tioned on the - cylindrical - periphery of the disk,
put are shown on a broad side of the disk for
the sake of clearer representation. The conduc-
tors 155, 1571 and 159 form full circles. The con-
ductor 154 has two arc-shaped gaps, each smaller
than 90 degrees and filled out with insulating
material indicated by dotted lines. The conduc-
tors 156 and
degrees.
{54 are permanently connected to the conductor
155 by conductors: 160 carried by the disk 131,
and the arcs of the conductors 156 and §58 are
similarly permanently connected to the conduc-
tor 157 or 159 respectively. ’ :

The wire. Iii leading to the common pole of
the reversible motor 48 is connected to a station-
ary contact slidably contacting the conductor 154,

{38 which can be con-

except when this contact contacts the insulating

material of one of the gaps of {54. The conduc-
tors 154,.160 and- 155 connect the wire {11 to an-

other sliding contact which is connected by wire -

{61 to one pole of the current source 83. This

connection replaces the connection shown in Fig. 5

6 between wire 111 and this pole of the current
source,. The interrupter relay 95 may be omitted
in the modified system. The two other poles of

128¢ and 228a, on the other’

{58 have similar gaps of about 90"
Both arc-shaped parts of the conductor -

(=13
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the motor 48 are connected by wires 1012 or f13"

to. the other pole of
Fig. 6.

The corresponding motor 148 of the second de-
vice is similarly connected, a wire 1
a sliding contact positioned
at an angle of 90 degrees relative to.the -sliding
contact of the wire (11. : S

Means. are provided in the modified recording
system to control the cathode ray tube 22 of the
first device and that of the second device alter-
natingly by the television signals generated by
the scanning device, and the same means may be
used in the corresponding reproducing device for
connecting the cell 88 of the first device and.that
of the second device alternatingly to the sender
14, ~For example, the wires 14 carrying the tele-

93 in the manner shown in

60

211 leading to
on the conductor 154

70

75

_sound signals.

‘manner as the wires 182,

{41 and the motor 129 are

12

vision . signals in the recording device, die not
immediately connected to the tubes 22, but one
of these wires is connected over a wire 164 to a
contact slidingly contacting the conductor (51
on disk 31. As said before, conductor 187 is
permanently connected to conductor 156. A wire
165 is connected to a contact slidingly contacting
the conductor 156, except when contacting the
insulating material of one of the gaps of 156,
and g wire 166 is connected to a sliding contact
positioned on the conductor 158 at an angle of
90 degrees relative to the sliding contact of wire
{85. ‘The other wire 14 is connected to two
branch wires 162 and 163. The other ends of the
wires 162 and 165 are connected o the tube 22
of the first device, and the other ends of the wires
163 and 166 are connected o the tube 22 of the
second device in the manner described before with
reference to Fig. 1.

In the corresponding reproducing system, one
of the wires 13 which are connected to the sender
14 has its other end connected to the wire 164,
and the other wire 13 has its corresponding end
connected to the branch wires 162 and 163. The
wires 162 and 185 are connected, instead to a
tube 22, to the cell 68 of the first device, and the
wires 168 and (66 are correspondingly connected
to the cell 88 of the second device.

Similar control means may be provided for the
Tor example, wires §61, 168, 168,
{70 and 11 and the conductors 158 and 159 may
co-operate with the wires 62 and the tubes 83 in
the recording system or with the wires Ti and the
cells 69 in the reproducing system in the same
163, 164, 165 and 166
and the conductors 156 and {51 co-operate with
the wires 14 and the tubes 22 in the recording
system or with the wires 13 and the cells 68 in
the reproducing system.

In the modified form, the invention operates as
follows:

_At the start, the disks §30 and 131 are in the
positions shown in Fig. 8. The relay 132 is not
excited and the circuits operating the solenoid
disconnected. The
circuit operating the motor 48 is closed over the
conductors (54 and 156. The circuit operating
the motor 148 is disconnected at a gap of the
conductor 154, Wire 164 is connected to wire
165 over the conductors 151 and 156, and wire 169
is connected to wire 110 over the conductors 159
and 158 whereby the system is set for operation
of the first device.

The operation of the first device starts in the

mananer described before. When the markers 126

and 121 positioned near the leading end of the
film 125 contact the conductors 80 and 128, this
does not close the corresponding exciting circuit
of the relay 132 because this cireuit is interrupted
between the contacts 138 and 134.

“When the marker 127 positioned near the
lagging end of the film {25 contacts the conduc-
tors §6a and i28a, the other exciting circuit of
the relay 132 is closed, and consequently the relay
closes the circuit exciting the solenoid i41. The
core 142 moves to the right side, disengaging
the head (43 from the recess {44 of the disk 130
and closing the circuit operating -the motor i29
by means of the contact arm i41. The motor
129 turns together with the disks 180 and (31
until, after an eighth of a turn in clockwise di-
rection, the spring 146 moves the head 143 into
the next recess 144, stopping the"disks and inter-
rupting the contacts 149 and 156. During this
turning movement, the conductor 154 reaches
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13 :

a position where this conductor closes the circuit
operating the motor 148. This latter motor starts
and s gradually accelerated while the motor 438
continues running at full speed and the first de-
vice continues the recording or reproducing oper-
ation, )

At the time when the motor 148 has reached its
full speed or shortly thereafter, the marker 126

positioned near the lagging end of the film 125

contacts the conductors 88a and 128¢, turning
the disks 138 and 181 a second step of an eighth
of a turn in the manner described before. Dur-
ing this turning movement, the conductor {54
reaches a position where the circuit operating the
motor 48 is interrupted by g gap in this conduc-
tor. At the same time or shortly thereafter, the
marker 17 positioned near the lagging end of
the film 125 causes gradual reduction of motor
48’s speed and then,. the extension 18 of this
marker causes the film {25 to shiff to the next
row and switches the motor 48 from one moving
direction to the reverse dirsction in the mahner
described before with reference to Fig. 6. The
motor 42 does, however, not start its reverse
movement before the disk {3{ has made another
(third) step. . ) .
. Also during the second step of the disks 139

and 181, the conductor {58 loses contact “with
the wire 1635 and, at the same moment, comes in
contact with the wire {86, and the conductor 158
loses contact with the wire 17§ and comes in
contact with the wire 171 whereby the system
is set for operation of the second device which,
at this time, is running with full speed.

During the run of the second device, the sys-
tem operates in the same manner as during the
described run of the first device, except that the
two devices have exchanged their roles. A third
turning step of the disks 189 and 13} is caused
by thwe lagging marker 227 whereby the motor 48,
the moving direction of which has been reversed
before, is started. A fourth step is caused by

<
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the lagging marker 228 whereby the recording or -

reproducing operation is switched from the sec-
ond device to the first device now running in op-
posite direction with the second signal row in
operative position.

At the beginning of each of the four first steps,
one ¢f the four conductors 135 connects the con-
tacts 138 and 138 while the contacts {23 and 134
are disconnected. After the fourth step, the con-
tacts 438 and 18§ are disconnected, and at the
beginning of each of the following four steps, the
contacts (28 and {34 are connected by one of the
conductors {85 whereby these latter four steps
are caused by those markers 127, 12§, 227 and
228 which are positioned near the other ends of
the films {25 and 225. These other ends, at these

45
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times, being the lagging ends due to the reversal
of the movement. With the moving direction
reversed and with the second rows of the films in
operative position, the operation continues in the
manner described before:

After the eighth turning step of the disks 130
and {34, the control system is again in its original
Position and the third rows of the filmg are in
operative position. Then, the operation con-
tinues until ail rows have been used.

" I desire it understood that my invention is not

confined to the operations and devices described
and shown, the same being merely illustrative,
and that my invention may be carried out in
other ways without departing from the spirit of
my invention as it is obvious that the operations
and devices described and shown are only a few
of the many that may be employed to attain the
objects of my invention.

Having described the nature of my invention
and how it operates, what I claim and desire to
secure by Letters Patent is:

1. A device for use in a television method com-
prising the recording of television signals, said
device comprising a film sufficiently broad for
several rows of signals, a drum having a cylin-
drical surface contacted by one side of said film,
a blurality of conductors carried by said drum on
said contacted surface, a conductive layer carried
by said film on. said contacting surface and ex-
tending over a portion of the length of said film,
means to rotate said drum and to move said film
in contact with said drum, and electric circuits
controlling said moving means, said circuits com-
prising said conductors whereby said layer acts
8g & temporary connection for said conductors.

2. A device for use in g television method com-
prising- the recording of television signals, said
device comprising a fAlm sufficiently broad for
several rows of signals, a drum having a cylin-
drical surface contacted by one side of said film,
& plurality of conductors carried by - said drum
on said contactad surface, g conductive layer car-
ried by said film on said contacting side and ex-
tending over a portion of the length of said film,
said layer having two different parts connecting
temporarily some of said conductors, one of said
parts connecting conductors which are not con-
nected by the other part, means to rotate said
drum and to move said film in contact with said
drum, means to brake said movement, means to
shift said film across the moving direction, means
to reverse said moving direction, electrical cir-
cuits centrolling said braking means and compris-
ing some of said conductors, and electric circuits
controliing said shifting and reversing and com-
prising others of szid conductors.
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