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17 Claims. 
...My invention relates broadly to television sys 
items and more particularly to a system for trans 
mitting and reproducing images by employing 
scanning devices functioning in one dimension 

. Only. 
... One of the objects of my invention is to pro 
vide a simplified construction of television trans 
mitting and receiving apparatus employing scan 
ning means deflected in one dimension only across 

:10 the object to be televised. . . . . 
... Another object of my invention is to provide 
a simplified construction of photosensitive scan 
ning means having a plurality of individual pho 
toelectric elements operative in combination to 
view, simultaneously a linear portion of the ob 
ject to be televised, the object being scanned sole 
tly in a direction substantially normal to the linear 
portion simultaneously viewed. 
... A further object of my invention 

20 an electrical circuit arrangement and means for 
simultaneously-modulating a plurality of sub 
carrier currents by the light intensity on a plu 
rality of points, in an object scanned, each sub 
-carrier, current bearing modulations of a linear 
portion of the object in the direction of scanning 
of the object by a linear scanning, element extend 
sing normal to the direction of scanning. . . . . . 

Still another object of my invention is to pro 
ride a simplified arrangement of television re 
ceiving means for cooperation with the type of 
transmitter described, and wherein a plurality 
of vibratory light shutters are operated by elec 
tromechanical selective devices actuated by the 
currents of sub-carrier frequency in the received 

35 Wave. . . . . . . . . . . . . . " ... A still further object of my invention is to pro 
vide means at the receiver, cooperative with a 

...beam of light comprising a plurality of rays of 
varying intensity, for deflecting such beam of light 
across, a screen in synchronism with scanning 
means at the transmitter. 

... Still another object of my invention is to pro 
vide means for transmitting images from pho 
tographic motion picture film by viewing the film 

5, across its width simultaneously by a plurality of 
light sensitive elements arranged linearly, the film 
being scanned by relative motion of the film and 
the light sensitive elements in a direction along 
he length of the film, which may be effected 
by moving the film at constant speed across a 
inear viewing aperture. . . . . . . . . . 

... A still further object of my invention is to 
provide translating means in a television receiver 
operative by a complex current comprising a plu 

a 5.5 rality of separately modulated currents, of dif 
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ferent frequencies, the translating means provid 
ing frequency separation and light modulation 
simultaneously in the same structure. 
A further object of my invention is to provide 

a television system requiring a relatively narrow 
frequency band by virtue of electromechanical, 
selectively responsive tuned vibrating elements. 
Other and further objects of my invention re 

side in the structure and arrangements of tele 
vision apparatus hereinafter fully described with 
reference to the accompanying drawings in 
which: ... . . . Figure 1 is a side elevation partly in section 
of the television camera apparatus of my inven 
tion; Fig. 2 is a plan view thereof with parts in 
Section: Fig. 3 is a vertical sectional view thereof 
taken on line 3-3 in Fig. 1; Fig. 4 is a horizontal 
Section on an enlarged scale, taken on line 4-4 
in Fig.1 through the photoelectric device em 
ployed in my invention; Fig. 5 is a schematic dia 
gram of the circuit connections of the modulat ing system of my invention; Fig. 6 is a diagram 
matic showing of the adaptability of the system 
of my invention to the transmission of images 
from photographic, motion picture film; Fig. 7 is 
a plan view of receiving apparatus cooperative in 
the television system of my invention, showing 
the arrangement of reciprocatory or oscillating 
Synchronizing means and frequency selective and 
stranslating means; Fig. 8 is an elevation on an 
enlarged scale of the oscillating mirror support 

... and actuating means; Fig. 9 is a horizontal sec 
tional view thereof online 9-9 in Fig. 8; Fig. 10 
is a full elevation on a smaller scale of the fre quency selective and translating means, showing 
especially the foreshortened core structure for 
mounting the field and the actuating coils; Fig.11 
is an enlarged detail view in section online i-fi 
in Fig. 7; Fig. 12 is a front elevation on an en 
larged scale of the shutter mechanism, which is 
shown also in Figs. 7 and 11; Fig. 13 is a schematic 
diagram of the circuit arrangement in the receiv 
ing system of my invention; Fig. 14 diagram 
matically illustrates a modified form of synchro 
nizing...device which may be employed with the 
scanning arrangement of Fig. 6; Fig. 15 illustrates 
a modified form of the structure shown in Fig. 7, 
particularly adapted for the selection of higher 
sub-carrier frequencies; Fig. 16 is a detailed view 
of a modified form of shutter mechanism; Fig. 17 
is a front view of a radio and television receiver 
cabinet showing the relation of the apparatus of 
my invention; and Fig. 18 is a horizontal sec 
tional view at line f8-18 in Fig. 17 illustrating 
the apparatus of Fig. 7 within the cabinet. 
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My invention employs mechanical scanning ap 
paratus broadly of the type operating in one di 
mension and Scanning the object in linear ele 
ments. The subdivision of the linear elements 
into substantially point units is effected by a spe 
cial construction of photoelectric device com 
prising a stack of photosensitive elements each in 
dividually insulated and connected with a sub 
carrier channel in the system. A common anode 
is employed in the photoelectric device, cooperat 
ing With all the photosensitive elements. The 
effect of scanning apparatus of this type is a 
division of the image into “lines' along only one 
dimension, the vision in the other dimension be 
ing blended in accordance with the smoothness 
of operation of the scanning mechanism. . . 
The number of lines which may be accommo 

dated in the system of my invention is adaptable 
to the degree of precision desired. A transmitter 
employing upwards of 500 lines along the subdi 
vided dimension may serve receivers of different 

25 

351 - w 

tiple photoelectric device?, mounted on a recipro 

40 

capacities up to the maximum number of lines 
provided at the transmitter. Receivers of less 
than maximum capacity may be designed to re 
produce the entire image transmitted but with 
a sacrifice of clarity by selecting for reproduction 
only certain ones of the lines transmitted. Other 
receivers of less than maximum capacity may be 
designed to reproduce the central portion only 
of the image, with full clarity, which will be sat 
isfactory inasmuch as the principal action in the 
view generally occurs in the central portion. 
thereof. . . . . . . . . . . . . . . . . 

Referring to the drawings in more detail, Figs. 
1-3 illustrate an arrangement employing a mul 
catory carriage 2, which is mounted by means 

I of rollers 3, on rails 4, disposed crosswise of the 
Supporting structure indicated generally at 5. 
The -carriage 2 as shown is adapted to be driven 
through a Scotch yoke mechanism, comprising 
a slot 6, in the carriage 2, and an eccentric drive 
member 7 mounted on a flywheel 8, driven by 
synchronous motor 9. It will be understood that 
any suitable reciprocatory drive mechanism may 
be employed for moving the photoelectric device 
in lieu of the Scotch yoke mechanism shown. 
A casing to is mounted on the base structure 5 and encloses the reciprocatory photoelectric as 

50 
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path of the slit d, as indicated clearly in Fig. 4. 
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sembly. An optical lens system f2 is mounted 
in the forepart of the casing 0 and provided with 
adjusting means 4 for focusing an image of the 
'object to be televised in the plane indicated at 5. 
The photoelectric device?, as seen more clearly in 
Fig. 4 comprises a series of conductive lamina 
tions a having the forward edges thereof, photo 
sensitive. Disposed in front of the photosensi 
tive assembly, formed by the photosensitive edges 
of the conductive laminations, is an anodestruc ture comprising two elongated plate members b 
and e arranged with a vertically extending nar 
row slit d separating the two members. This slit 
ld constitutes the scanning slit of the appa 
ratus and the plane 5 of the image focused by 
lens System 2 coincides with the reciprocatory 

The portion of the image in the plane 5, scanned 
"by the slit ld, is indicated in Fig. 3 at 5a. which 
defines the frame of the image transmitted. 

70 Referring again to Fig. 4, the photosensitive 
and anode assemblies are supported within an envelope fe, having a. plane transparent portion 
fe', in front of the slit td, and the remainder of the surface thereof rendered opaque by a coating 
lf. Connections are made to the conductive, 

2,177,676 
photosensitive laminations d, in staggered a 
rangement by conductors g passing through the 
wall of the envelope e. Connections to the 
anode structure are made in a similar manner, as 
Will be understood. Internediate the conductive 
laminations a. are arranged insulating lanina 
tions of mica or like material. The conductive 
and insulating laminations are supported between 
end plates h and clamped by bolts li. 

Fig. 5 indicates schematically an arrangement 
of modulating system employing the multiple fre 
Equency mechanical alternator device shown in my 
copending application Serial Number 733,300, filed 
June 30, 1934 for Television system. Coils 6, 6', 
6'---, are energized by direct current to pro 

...duce magnetic fields in the core structures T, 7, 
f'---. The reluctance of the magnetic circuits 
is mechanically varied at different frequencies so 
that alternating currents of different frequencies 
are induced in the coils 8, 18, 8’’. The 
photosensitive elements fo, la', la'---, are con 
nected respectively with one terminal of the coils 
18, 8,8'.--, and the anode structure is icon 
nected through a source of potential 9, and a 
load resistance 20 in common with the otheriter 
minals of coils f 8, 8, 8’’. 
nals are connected across the resistance 20, as 
shown, the current therethrough being a complex 
current having as components the modulated sub 
carrier currents from the several coils 18, 8, 8'---, and photosensitive elements a, la', 
a'....: . . . . . 

10 

5 
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Fig. 6 illustrates an arrangement for the use 
of photographic motion picture film as the source 
of imageS to be transmitted. The film indicated 
at 2 is arranged so that its direction of motion 

35 

is normal to the axis of the photoelectric device 
. . Light rays from a source 23 are paralleled by 

lens 24 and passed through the film 2, and 
thence through a spreading lens-arrangement:25 
So as to embrace the longitudinal dimension of 
the photoelectric device f and the series of pho 
tosensitive elements therein, as indicated. Recip rocatory movement of the photoelectric device, 
either vertically, or horizontally hereinbefore de-as 
Scribed, is necessary when the film is moved in 
termittently, in which case, the intermittent 
movement of the film should be synchronized at 
the transmitter with the scanning period. How 
ever, it is possible to transmit from the film by so 
running it at a constant speed relative to a sta 
tionery photoelectric device;. In this arrange 

40, 

ment however, rotary synchronous means must 
be provided at the receiver, as will be hereinafter 
more fully set forth. 

junction with the transmitter hereinbefore de 
scribed with respect to Figs. 1-5. The apparatus 
comprises a laminated magnetic-core structure 
26, With opposite poles thereof embracing a series 
of magnetic vibratible tuned reeds indicated gen 
erally at 27. One pole of the corestructure is 
recessed as at 26a to provide a mounting for an 
elongated tubular lamp 28 having a filament 28a. 
-or other means producing luminescence within 

*55 w 
Fig. 7 illustrates an arrangement of translat 

'ing apparatus which may be employed in con 

60 

65 

the lamp for a space corresponding in length to . 
the poles of the core 26, as shown more clearly 
in Fig. 11. The lamp 28 is shielded by a cover 
ing member 29 having a series of apertures 30 
aligned with the lamp 28. These apertures 30 
are individually closed by shutter devices, indi 
vibratible reeds 27. 
Mounted on the core structure 26 are a pair of 

70. 

cated generally at 31, connected with the tuned 
75 
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coils 32 fed with direct current from a suitable 
Source of Supply for magnetizing and creating a 
magnetic field of optimum flux density; and also 
mounted. On the core structure is an actuating 
coil 34 fed with the complex current which re 
Sulted from the modulation at the transmitter of 
a plurality of Sub-carrier currents of different fre 
quencies. In operation, the tuned vibratible reeds 
27 individually respond to the magnetic effect of 
the Subcarrier currents of corresponding fre 
Quency, and are disposed in amplitudes propor 
tional to the amplitude modulations of the corre 
Sponding Sub-carrier currents. 
As indicated in Fig. 12, the shutter devices 3 

When displaced uncover the apertures 30 in vary 
ing degrees, permitting light in varying intensities 
to be observed. The effect of such operation is 
the production of a heterouminuous beam of 
light formed of individual rays of varying in 
tensity disposed in linear relation. Each shutter 
device 3 is formed of a single piece of die-cut 
sheet metal having wings bent to provide a shut 
iter portion 3 a. and a supporting portion 3b of 
fering mininuin obstruction to light when the 
shutter is displaced to positions as indicated by 
shutter 3 in Fig. 12. The Supporting portion 
3b is fixed to a reed by soldering or brazing, 
Or in any suitable manner. 
As illustrated in Fig. 10, the portion of the core 

structure 26 on which coils 32 and 34 are mounted 
is foreshortened to facilitate construction and 
design, while the pole portions of the core are 
of a length necessary to embrace all of the tuned 
vibratible reeds. A support 35 is provided under 
the foreshortened portion of the core structure 
26. 

Figs. 8 and 9 illustrate in more detail the oscil 
lating mirror structure adapted to be Syn 
chronized with the reciprocation of the photo 
electric device , at the transmitter. The ap 
paratus comprises an elongated mirror, 36 of a 
length adapted to correspond to that of the lamp 
28, mounted in a support 37 pivoted at its upper 
and lower ends in antifriction bearings mounted 
in a frame structure 38. Actuating means for 
oscillating the mirror, as shown particularly in 
Fig. 9 consist of an arm 39 extending from the 
Support 3, and mounting an actuating OScillat 
ing coil 4, which is disposed in a constant mag 
netic field provided by field coils 4 and fixed core 
structure 42. The oscillating coil is fed with Syn 
chronizing current from the television receiver 
and operates within a limited arc. Adjacent the 
lower pivot of the support 37, I provide a spiral 
spring device 43 fixed to the support 3 and a 
pin 45 connected with the frame structure 38. 
The spiral spring 43 is so constructed with respect 
to the mass of the oscillating assembly, includ 
ing supports 3 and 39, mirror 36 and coil 40, 
that the combination constitutes a torsional 
pendulum oscillating at Substantially thefrequency 
of the scanning operation at the transmitter. 
Thus, the synchronizing current fed to the coil 
4G need only be of such magnitude as to main 
tain synchronism and overcome friction in the 
Oscillating assembly. W 
The general arrangement of the circuit con 

nections in the receiving System of my in Vention 
is shown in Fig. 13, wherein the demodulated 
radio frequency energy comprising Synchronizing 
and modulated sub-carrier components, is in 
pressed on the grid circuit of a finial amplifier 
tube 46. In the anode circuit of the tube, a Selec 
tive path is provided through a choke coil. 47 and 
a transformer 48, having a tuned Secondary, to 

3 
separate the current of synchronous frequency 
which is then further amplified if necessary, and 
fed to the Oscillating coil 40 of the reconstruct 
ing apparatus. Amplitude and phase adjusting 
means are provided at 49 and 50, respectively, in 
the Synchronizing circuit. Also, in the anode cir 
cuit of tube 46, I provide a path, including low 
frequency blocking condenser 5 for excluding 
Synchronizing currents of scanning frequency, by 
which the complex current comprising modulated 
sub-carrier currents is impressed on the actuating 
coil 34 of the translating apparatus. Connections 
to the field coils of the translating and recon 
Structing apparatus are indicated at 55. 
As shown in Fig. 7 and further indicated in 

Fig. 13, light rays passing through apertures 3 
are directed through focusing lens means as at 52 
and reflected by mirror 36 onto a screen 53, which 
is placed at a predetermined distance from the 

It will be understood that the vertical: mirror. 
dimension of the image is determined by the 
height of the elongated lamp 28 and the series of 
Shutters 3, whereas the width is dependent upon 
the arc of OScillation of the mirror 36 and the 
distance to the screen 53. 

Referring to the transmitting arrangement in 
dicated in Fig. 6 and the conditions for trans 
mitting from a constantly driven film, Fig. 14 ii 
lustrates the modified form of receiver required 
to reconstruct the image thus transmitted. In 
place of the oscillatory mirror 36, a rotary mir 
ror 54 is provided and arranged to be driven by 
a Synchronous motor 56, maintained in syn 
chronism with the film driving means at the 
transmitter. 
ror 36 deflects the beam of light rays from lamp 
28 across the screen 53 once for each “frame' of 
the motion picture film. Also, it will be further 
understood that in the conventional arrangement 
such reconstruction will be in a vertical direction, 
in differentiation from the horizontal oscillatory 
deflections. The arrangement as described in 
connection with Fig. 6 contemplates this vertical 
Scanning arrangement, but it is to be understood 
that when the film is run intermittently, the di 
rectional relation of the photoelectric device 
and the film may be altered. So that each “frame’ 
in the film is scanned crosswise while stationary 
and intermittent movement of the film is syn 
chronized With the Scanning operation. Under 
these conditions the preferred oscillatory mirror 
reconstructing apparatus is employed as herein 
before described. 
The modified form of translating apparatus 

shown in Fig. 15 is adaptable for the support of 
vibratible reeds tuned for higher frequencies of 
vibration. The relatively more rigid construction 

: provides a support 5 at both ends of reeds 58, 
which although longer than the reeds 2 are de 
signed for higher frequencies of vibration. Shut 
ters 3 are affixed to the reeds 58 as hereinbefore 
described and the modified structure is otherwise 
similar to that shown in Fig. 7. Tuned vibratible 
reeds are provided to cover a substantial audio or 
Super-audio frequency band and it is intended 
therefore that the reeds be constructed and 
mounted in Such manner as to vibrate at the re 
quired frequencies. It may be that in some in 
stances magnetic wires may be found more 
adaptable for higher frequencies of vibration, in 
which case the modified form shown in Fig. 15 
may be employed with a fixed support for the 
Wires at One Side and individual tuning means at 
the other. The reeds or wires are adapted to vi 
brate at their fundamental frequency whereby 

It will be understood that the mir-, 
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4. 

With the Inaximum amplitude for any condition. 
Fig. 16 illustrates a modified form of shutter 

arrangement Which comprises a pair of apertured 
plates 59 and 6 Superimposed over the aperture 
36. With the apertures therein normally out of 
alignment and closed. The plate 59 is supported 
by rod f fixed to a tuned vibratible reed 27 and 
pivotally connected with one end of a crank 
member 62 Supported on a rod 63, which may ex 
tend the length of the core structure 26 for 
Supporting each crank member. The plate 60 is 
mounted on rod 64 pivotally connected With the 
other end of the crank-member 62. In operation, 
When the reed 27 is displaced upwardly, as seen 
in Fig. 16, plate 59 is moved upwardly and plate 
6 down Wardly, bringing the apertures therein 
in alignment Opposite aperture 3 and lamp 28, 
The degree of opening through the apertures in 
the plates 59 and 6 is proportional to the de 
fection of the reed 2. 

in EigS. 17 and 18 I have indicated the manner 
in which the television receiving apparatus of 
ray invention, shown in Fig. 7, is mounted in a 
cabinet Structure, 66, in combination with a 
radio receiver. In the upper portion of the cabi 
re, I provide a radio receiver with Sound re 
producing means indicated at 65 and 67. In the 
lower portion of the cabinet 66 are mounted the 
means 9, With the focusing lens 52, which may 
be adjustable, as shown more clearly in Fig. 18. 
A power Supply unit is included at T0. The 
oscillating mirror 36 is disposed adjacent the 
front of the cabinet and an elongated opening 
66d. is provided in the cabinet in alignment with 
the mirror, through which the beam of light 
from lamp 28, within the apparatus at 68 is re 
flected. The screen 53 is provided on an oppo 
site Wall of the room, the required distance from 

Adjustable lens 52 permits limited 
Variation of the distance. A receiver accommo 
dating 480 lines and allowing one-sixteenth inch 
height for each shutter requires a lamp, lens 
and mirror approximately thirty inches in 
height, and a corresponding height of aperture 
66d. in the cabinet. Such a receiver produces an 
inage approximately thirty by fifty inches at 
a distance of about ten feet with an angle of os 
cillation of about twenty-five degrees. 
While I have described my invention in cer 

tain preferred embodiments, I desire it under 
stood that modifications may be made and that 
I intend no limitations upon my invention ex 
cept as may be imposed by the appended claims. 
What I claim as new and desire to secure by 

Letters Fatent of the United States is as follows: 
1. In a television system, in combination, 

means for unidirectionally scanning an object to 
be televised by simultaneously modulating a plu 
rality of Sub-carrier currents of different fre 
quencies by the light intensity on a correspond 
ing plurality of linearly disposed points in the 
object; and means for reproducing an image of 
the object televised comprising a source of light, 
means individually responsive to the sub-carrier 
currents and so constructed and arranged with 
"espect to Said Source of light that light from 
Said Source is varied in intensity in accordance 
with the modulation of said sub-carrier currents, 
means for deflecting the light from Said source 
in Synchronism. With said scanning means, and a 
Screen disposed in the path of the deflected light. 

2. In a television system, in combination, 
means for unidirectionally scanning an object to 
be televised comprising a photoelectric device 

2,177,678 
the point at which the shutters are fixed vibrates having a plurality of photosensitive elements 

disposed in linear relation, and means for mov 
ing Said device in a reciprocatory path for scan 
ning an object to be televised, the light intensity 
On each of Said photoSensitive elements being 
employed to modulate a separate sub-carrier cur 
rent; and means for reproducing an image of the 
object televised comprising a source of light, 
means individually responsive to the sub-carrier 
CurrentS and SO constructed and arranged with 
respect to said source of light that light from 
Said Source is varied in intensity in accordance 
With the modulation of said sub-carrier currents, 
means for deflecting the light from said source 
in Synchronism with said scanning means, and 
a Screen disposed in the path of the deflected 
light. 

3. In a television system, in combination, 
means for unidirectionally Scanning motion pic 
ture film having a series of images to be tele 
-vised comprising a photo-electric device having 
a plurality of photosensitive elements disposed 
in linear relation parallel with the width of said 
film, and means for moving said film at a con 
stant. Speed With respect to said photoelectric de 
Vice, the light intensity on each of said photo 
sensitive elements being employed to modulate 
a separate sub-carrier current; and means for 
reproducing the images televised comprising a 
Source of light, means individually responsive to 
ithe Sub-carrier currents and so constructed and 
arranged. With respect to said source of light 
that light from Said source is varied in intensity 
in accordance with the modulation of said sub 
carrier Currents, means for deflecting the light 
from said source in synchronism with said scan 
ning means, and a Screen disposed in the path 
of the deflected light, 

4. The combination defined in claim 3 with 
the last said means comprising a rotatable mir 
rOr device SO. Constructed, and arranged that 
light from Said Source is deflected in a prede 
termined arc in Synchronism with the scanning 
Of each image on said film. 

5. In a television system, in combination, 
means for unidirectionally scanning motion pic 
ture film having a series of images to be tele 
Vised, comprising means for intermittently driv 
ing Said film, a photoelectric device having a 
plurality of photosensitive elements disposed in 
linear relation, and means for moving said de 
Vice in a reciprocatory path in synchronism. With 
the intermittent movement of said film for scan 
ning each image thereon, the light intensity on 
each of Said photoSensitive elements being en 
ployed to modulate a separate sub-carrier cur 
rent; and means for reproducing the images 
televised comprising a source of light, means 
individually responsive to the sub-carrier cur 
rents and So constructed and arranged with 

: respect to said source of light that light from 
said source is varied in intensity in accordance 
With the modulation of said sub-carrier cur 
rents, means for deflecting the light from said 
Source in Synchronism. With said scanning means, 
and a Screen disposed in the path of the deflected 
light. - 

6. The combination defined in claim 5 with the 
iast Said means comprising an oscillatory mirror 
device so constructed and arranged that light 
from Said Source is deflected in a predetermined 
arc in Synchronism, with the reciprocation of 
Said photoelectric device and the intermittent 
movement of said film. 

7. The combination defined in claim 2 with 
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the last said means comprising an oscillatory 
mirror device so constructed and arranged that 
light from said source is deflected in a predeter 
mined arc in Synchronism with the reciprocation 
of said photoelectric device. 

8. In a television system, means for unidirec 
tionally scanning an object to be televised com 
prising a photoelectric device having a plurality 
of photosensitive elements disposed in linear re 
lation, and means for moving said device in a 
reciprocatory, path for scanning the object, in 
cluding a carriage for said device having rollers, 
rails engaged by said rollers, and reciprocating 
motor means connected with said carriage. 

9. In a television System, a photoelectric de 
vice for unidirectionally scanning an object to be 
televised comprising an envelope, a plurality of 
photosensitive cathode elements disposed in 
linear relation Within Said envelope, an anode 
structure comprising a pair of plate members 
co-extensive With said cathode elements and dis 
posed with adjacent longitudinal edges thereof 
Separated so as to form a slit adapted to paSS a 
beam of light to said photosensitive cathode ele 
ments, said envelope being transparent in the 
portion thereof adjacent said slit, and connec 
tions from each of said cathode elements and said 
anode structure extending through said envolepe, 
Said photoelectric device being adapted to Scan 
an object by relative movement thereof with re 
Spect to said object in a direction normal to the 
photosensitive elements in said linear relation, 
the light intensity on each of said photosensitive 
elements being employed to modulate a separate 
Sub-carrier current. 

10. In a television system, means for repro 
ducing an image of an object televised from a 
complex current including a plurality of modu 
lated sub-carrier currents of different frequency, 
comprising translating means including means 
individually responsive to the Sub-carrier Cur 
rents for producing a heteroluminous beam of 
light formed of individual rays of light corre 
Sponding in number to and varying in intensity 
respectively with said modulated currents, re 
constructing means including means for deflect 
ing said beam in accordance with a predeter 
mined scanning operation, and a screen disposed 
in the path of the deflected beam. 

11. In a television system, means for repro 
ducing an image of an object televised from a 
complex current including a plurality of modu 

55 

50 

lated sub-carrier currents of different frequency, 
comprising an elongated light source, a cover 
therefor having a series of linearly disposed aper 
tures corresponding in number to said modu 
lated currents, individual closure members for 
the apertures in said cover, and means including 
a corresponding plurality of tuned vibratible 
members individually responsive to said modu 
lated currents for actuating said closure mem 
bers in varying amplitudes dependent upon the 

O 

modulations of the respective modulated cur 
rent, whereby a heteroluminous beam of light is 
produced, means for deflecting said beam in ac 
cordance with a predetermined Scanning opera 
tion, and a screen disposed in the path of the 
deflected beam. 

12. In a television system, means for reproduc 
ing an image of an object televised, as set forth in 
claim 11 and wherein said closure member actur 
atting means includes a magnetic core structure 
having an actuating coil mounted thereon and 
energized by the complex current, said tuned 

5 
vibratible members being magnetic and disposed 
With respect to said core Structure for actuation 
by the magnetic field produced by the complex 
current in Said actuating coil, each of said tuned 
Vibratible members being individually responsive 
to the component of corresponding frequency in 
the complex magnetic field. 

13. In a television system, means for reproduc 
ing an image of an object televised, as set forth 
in claim 11 and wherein closure member actua 
ting means includes a substantially U-shaped core 
structure having elongated pole pieces and an 
actuating coil energized by the complex current, 
and means for mounting said tuned vibratible 
members by one end thereof with the opposite end 
disposed between said pole pieces, said tuned 
vibratible members being magnetic and adapted 
to be individually responsive to the component of 
corresponding frequency in the complex magnetic 
field produced by said complex current. 

14. In a television system, means for repro 
ducing an image of an object televised, as Set 
forth in claim 11 and wherein said closure mem 
ber actuating means includes a substantially U 
shaped core structure having elongated pole 
pieces and an actuating coil energized by the 
complex current, and means for mounting said 
tuned vibrating members at opposite ends there 
of with the middle portions thereof disposed be 
tween said pole pieces, said tuned vibratible men 
bers being magnetic and adapted to be individu 
ally responsive to the component of correspond 
ing frequency in the complex magnetic field pro 
duced by said complex current. 

15. In a television system of the type described, 
employing an elongated lamp as a source of light 
for reproducing an image, in combination there 
with a plurality of linearly disposed shutter men 
bers each comprising a strip member folded sub 
stantially upon itself and having a wing portion 
at each extremity bent so as to lie in a single 
plane and constituting the shutter portion of 
the member, the folded portion of the member 
having actuating means connected therewith for 
controlling the operation of said shutter portion. 

16. In a television system of the type described, 
employing an elongated lamp as a Source of light 
for reproducing an image, in combination there 
with a plurality of linearly disposed shutter de 
vices each comprising a pair of apertured plate 
members normally disposed with the apertures 
therein closed by overlapping portions of the plate 
members, a pivoted crank member, a pair of rod 
members connected with said plate members re 
spectively and with opposite ends of said crank 
member, one of said rod members having actu 
atting means connected therewith, said plate 
members being adapted to move in opposite di 
rections whereby the apertures therein move into 
alignment for effecting the operation of said 
shutter device. 

17. In a television receiving System of the type 
described, employing an elongated lamp as a 
source of light for reproducing an image, and 
synchronized means for deflecting a heterolumi 
nous beam of light from said lamp, in combina 
tion therewith a cabinet structure housing said 
means and having an elongated flared opening 
therein for permitting the deflected beam to be 
directed to a predetermined distance outside said 
cabinet structure, said distance being in propor 
tion to the length of Said elongated opening. 
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