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1 
This invention relates to television systems of 

transmission and reception in which a transmit 
ting or a receiving station is mobile. 
The invention is particularly, but not exclu 

sively, concerned with aircraft television systems 
in which the television signals are transmitted 
from an airplane, for example, to a receiving sta 
tion on the ground. 
Assuming that a television picture of a portion 

of the ground beneath an aircraft is being trans 
mitted therefrom and received by a ground sta 
tion, in order that the received picture maybe 
more comprehensible to the operator of the re 
ceiver, it is essential that some indication should 
be given of the orientation of the received pic 
ture relatively to the points of the compass. 
When such indication is provided the received 
picture may be compared with a map of the dis 
trict covered by the picture with greater facil 
ity. 
In connection with aircraft television systems 

a picture may be transmitted having an indi 
cation on its surface such as the north point, this 
indication being controlled by a compass card as 
sociated with the_transmitting equipment in the 
aircraft. The indication of the north point may 
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be obtained by projecting a white line or a small ' 
image of the compass card onto the picture re 
solving element of the transmitting camera. The 
map associated with the receiver may then be ‘ 
orientated relatively to the received picture in 
accordance with the indication given,.or‘ alterna 
tively, the receiver itself may be adjusted rela 
tively to the map, for example, by rotating the 
cathode ray beam de?ecting means associated I_~ 
with the receiving cathode ray tube. Again, the 
transmitting camera in an aircraft may be ori 
ented by means controlled by a compass servo 
motor so that the scanned area always retains 
a de?nite relationship with the points of the com 
pass. 
The object of the present invention is to pro 

vide improved means for facilitating the correct 
orientation of the received images of transmitted 
subjects with respect to predetermined ?xed 
points as, for example, the points of the com 
pass. 
According to the present invention in a method 

of operating a cathode ray tube provided with 
de?ecting means, in order to produce a desired 
orientation of a subject to be transmitted or of 
a received image with respect to a' certain pre 
determined point or points, the scanning ?eld 
set up by said de?ecting means is adjustable an 
gularly with respect to any ?xed line inthe plane ‘ 
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2 
of the scanned area. In applying the invention 
to television systems, a scene or other subject 
transmitted to a receiver contains an indication 
of a ?xed point such as the position of at least 
one of the points of the compass and at the re 
ceiver the de?ecting means are adapted to adjust 
the scanning ?eld so as to orientate the received 
image with the indication provided. , p ; , 

r In order that the invention may be, more clearly 
understood and readily carried into e?e’ct, cer: 
tain forms of de?ecting apparatus embodying the 
invention will now be described in greater detail 
by way of example with reference to the ac 

companying drawings wherein: \ s " Figure 1 shows a de?ecting coil assembly for a 

vertically mounted receiving tube, ' p ' 

Figures 2 and 3 are detailed views of the brush 
mountings and slip rings, and . ' 

Figures 4 and 5 show modi?cations of the pres 
ent invention. ’ > p '_ 

Referring to Figure 1 of the drawings, a re 
ceiving cathode raytube 4 of which only a por 
tion is shown has a deflecting coil assembly sup- 
portedv about its neck by a bracket 5 and plat 
form‘ 6, ‘- the bracket being suitably secured to 
the wall 1 of the receiver cabinet. For conven 
ience in showing details, a portion of the coil as-’ 
sembly is shown in section and the other portion , 
is an exterior view from‘ a point 180 degrees away 
from the point shown in section. A cylindrical 
mounting 8 contains a sleeve 9 carrying a coil 
l0 through which an adjustable direct current is 
passed in order to e?ect adjustment of the nor-~ 
mal or unde?ected position of the electron beam 
in a known» manner. The sleeve '9 is slidably ad 
justable within the mounting 8 in order to vary 
the position of coil l0 and may be clamped in a 
selected position by a screwed bolt II in a ?anged 
collar I2. A drum shaped casing l3 is'provided 
with a worm-gear l4 which can be driven by a 
worm rod l5 operated by a ?exible cable Hi from 
a wheel I‘! mounted outside the receiver cabinet 
and provided with a handle l8. ‘ ‘y W _ 

A slip ring assembly is mounted above the drum 
' I 3, being ?xed thereto by pins 1 9. A ?anged ring 
20 of appropriate insulating material provides 
support for two further flanged rings 2| and 22 ' 
separated ‘by a packing; ring 23. The'?an'ged 
rings of the packing ring are also made of in 
sulating material. Each of the ?anged rings 2| 
and 22. is ‘formed with recesses to accommodate 
brass slip rings 24, 25, 26"and 21, the slip rings 
25, and '26 lying in the recess formed by the 
?anged rings 2| and 22.. The slip rings are con 
nected by leadsnot shown, to the de?ecting coils 
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28 shown in dotted lines which are designed 
closely to embrace the neck of the tube 4 and ?t 
tightly within the ring 20. 
The slip ring assembly and brush mounting 29 

are shown in greater detail in Figures 2 and 3 
which are plan and side views respectively. The 
mounting 29 is supported from the ring l2 by a 
bar 33 of rigid insulating material whichis se 
cured to the ring 9 by screws 3|. The section 
view of the brush mounting 29 shown in Figure 
1 is taken on the line A—\A in Figures? and 3. 
The brushes 32 are mounted in holders 33 and are 
held in contact with the slip rings by springs‘ 34 
and by the action of springs 35 tending to re 
tate the brush holders about support posts 36. 
Conducting leads carrying the de?ecting cur 
rents may be attached to the brush holders 33 by 
screw terminals or by soldering to the ends 31 
of the brush springs 34. 

It will be seen that the device described en 
ables rotation cf the scanning coils to be effected 
in a convenient manner, rotation of the wheel I‘! 
being transmitted by the ?exible driving cable Hi 
to the worm rod 15 and gear M which drives the 
casing I3 carrying the slip ring assembly and con 
taining the deflecting coils 28. In operation the 
de?ecting coils are rotated until the received pic 
ture is correctly orientated with respect to a com 
pass point or other indication provided in the 
receiver by the transmitting camera. The ad 
justment may be continuous, for instance, when 
television signals are being received from a trans 
mitting aircraft following an irregular or circular 
course. 
Referring now to Figure 4, line and frame de 

fleeting ?elds for ‘a cathode ray tube in a tele 
vision system are set up by a- single continuous 
wave wound coil ‘it which replaces the separate 
sets of line and frame scanning coils usually em 
ployed. A number of equally spaced taps 39 in 
the coil are connected by leads 4|, of which four 
are shown, to segments 42 of a commutator 
switching device having as many segments as 
there are taps on the coil. Four brushes 43 ar 
ranged at 90 degrees to each other, serve to dis 
tribute to the segments 42 the line and ?eld de 
?ecting currents derived from appropriate de 
?ection generators 4,5 and 41, respectively. Ad 
ditional segments 49 interposed between the main 
segments 15,2 and connected to ‘them by resistances 
5:] may be provided. Such additional segments 
serve to eliminate adverse effects due to unduly 
protracted interruption of the deflecting circuits. 

It will be seen that in the operation of the ar 
rangement shown in Figure 4, simultaneous ro 
tation of the brushes I33 in a clockwise or counter 
clockwise direction will effect selection of a given 
set of tap points 39 to which the line and ?eld 
deflecting currents are applied with consequent 
alteration in the orientation of the scanning ?eld 
set up by the coils with respect to the points of 
the compass. In operation the rotation of the 
brushes 43 may be effected manually or automat 
ically in accordance with compass indications. 
In the alternative arrangement shown in Fig 

ure 5, separate sets of ?xed line and ?eld de?ect 
ing coils 5i, and 52 are shown. A transformer 55 
having a rotor and a stator carrying primary 
windings 53, 5'! and 58, 59 and secondary wind 
ings Si, 62 and 63, 66 respectively, is arranged so 
that the rotor carrying the primary windings may 
be rotated with respect to the stator. The line 
scanning coils 5! are connected to the secondary 
winding 6|, 52 while the ?eld scanning coils 
52 are connected to the secondary windings 53, 
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4 
64, the primary windings 56, 51 and 5B, 59 being 
energized from the sources 55 and 51 of line 
and ?eld de?ecting waveforms, respectively. 
In operation of the arrangement shown in Fig 

ure 5, the scanning coils 5] and 52 are energized 
by the secondary windings to which they are 
connected, the magnitude of the voltages intro 
duced in the secondary windings depending upon 
the relative angular displacement of the rotor 
primary windings to the secondary windings on 
the stator. The magnetic ?elds of the beam de 
fleeting coils are thus rotated in sympathy with 
the rotor of the transformer, the movement of 
which is effected manually or automatically in 
accordance with compass indications. 
In a further application of the invention, the 

orientation of a received picture may be made 
automatic by the use of a follow-up system in 
cluding, for example, two photo-electric cells 
which are controlled by a compass indication. 
In such an arrangement the center of rotation 
of the compass indication lies on the axis of 
rotation of the scanning coils, and in order that 
the photo-electric cells may discriminate between 
the north point indication and other points of 
the compass, a portion of the transmitted picture 
coincident with the north indication is caused 
to be brighter than any similar area in the pic 
ture. At the receiver, ‘the picture is observed by 
the two photo-electric cells which control, for ex 
ample, a motor driving arrangement for the coils, 
the photo-electric cells being so mounted with re 
spect to the received picture that as the bright 
area indicating the north point moves it becomes 
more e?ective upon one cell than the other, thus 
causing the one cell and its associated circuit to 
energize the driving system and so to effect the 
necessary adjustment of the scanning coils. 
In applying the invention to television systems 

employing a camera in which the average position 
of the scanning beam is substantially normal to 
the scanned area, as, for example, a camera hav 
ing a transparent signal plate, in order that the 
picture may be transmitted with a de?nite ori 
entation ascribed to the direction of the scan 
ning lines, the position of the transmitting cam 
‘era is ?xed relatively to the aircraft and the 
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scanning coils of the transmitting camera are 
rotated by mechanism controlled by a compass. 
In any system embodying the invention, the 

transmitting camera may be ?tted with a‘view 
?nder which is preferably of the direct vision 
type, and a north point indication driven by the 
compass controlling the movement of the scan 
ning coils is provided within the ?eld of view 
transmitted by the camera. View ?nding may be 
aided by the use in the transmitting aircraft of 
a monitor tube situated close to the transmitting 
camera. The picture reproduced by the monitor 
tube would have the north point indication re 
produced in it, thus facilitating continuous ad 
justment by the transmitter operator. Instead 
of a localized or a point indication, a. mesh of, for 
example, nine squares, orientated automatically 
by the compass servo-motor may be used. The 
squares of the mesh cooperating with correspond 
ing ?xed squares provided at the receiver enable 
positions of objects falling within the. ?eld of 
View to be described with greater facility by the 
transmitter operator in the aircraft to the re- 
ceiver operator on the ground. 
Again, the invention may be applied to a sys 

tem in which an image of a map or other surface 
is transmitted from an airplane, and in order to 
provide an indication of the direction in which; 
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the airplane is travelling with respect to the com 
pas-s, points of the map, the transmitting scan 
ning ?eld is adjusted angularly with change in 
the course of the airplane by rotation of the scan 
ning coils or adjustable selection of the tap points 
in a ?xed coil as previously described in connec 
tion with Figure 4. The mechanism effecting the 
adjustment is operatively connected with the 
compass. Thus, the scanning ?eld may be gen 
erated by a cathode ray tube of the receiver type 
and an image of the scanning ?eld projected op 
tically upon the surface of the map to be trans 
mitted, a photo-electric cell being mounted adja 
cent the map and being energized by the light 
re?ected from the map due to the scanning ?eld, 
as in the method known as “?ying spot” scanning. 
Assuming for convenience of explanation that 

the airplane is ?ying due north and that the 
scanning lines are horizontally due east to west, 
then when the airplane changes course the scan 
ning lines, owing to rotation of the scanning coils, 
will tilt in the direction of the new course. The 
received picture of the map will then be tilted 
with respect to the scanning lines of the receiv 
ing screen, thus giving an immediate indication 
of the change of course of the airplane. 
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6 
While reference in detail has been made only 

to electro-magnetic scanning arrangements, it 
will be understood that theinvention may be ap 
plied to electrostatic scanning arrangements. 
Thus, for example, though the de?ecting plates 
in the electrostatic case are usually mounted’ 
within the tube, they may be mounted externally 
and means for rotating them may be provided. 
Having now described our invention, What we 

claim as new and desire to have protected by Let 
ters Patent is: - 

A de?ecting yoke for a cathode ray tube where 
in a cathode ray beam is adapted to be produced, 
comprising a continuous tapped electromagnetic 
winding for producing de?ecting ?elds in re 
sponse to the application of de?ecting potentials 
to certain of the taps of the winding, and switch 
ing means for selecting different taps of the wind 
ing in order to alter the direction of deflection of 
the cathode ray beam. - 
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