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This invention relates to stereoscopic tele 
vision. - 

It is an object of the invention to provide a 
method and means for synthesizing on a televiq 
sion receiver screen from appropriately produced 

‘ vision signals, an image containing information as 
to the distance of an object ?eld as well as an 
impression of its depth. 
Another object of the invention is to provide a 

television receiver image which conveys an en 
hanced depth impression. 
Another object is to provide a television image 

conveying a depth impression which is control 
lable at the will of an observer viewing the re 
ceiver screen. 
Another object is to provide for the synthesis 

of television images in a juxtaposition such as to 
convey to an observer information as to the lo 
cation and distance of the object ?eld, or other 
wise additional to the information contained in 
a single conventional television image. 
Another object is to provide range-determining 

‘ apparatus which can be operated with a far 
longer base line, and which therefore gives, far 
greater accuracy than is possible with range 
determining apparatus of known construction. 
In pursuance to these objects there are pro 

vided spaced means for deriving vision signals 
representative of the light tone values of different 
aspects of a selected portion of an object held 
as seen from di?erent points of view, and means 
at a receiver station for remotely controlling the 
direction in which the pick-up devices are aimed 
and synthesizing these vision signals into sep 
arate images for viewing in an appropriate man 
ner by an observer. These images may be repro 
duced in alternation, frame by frame or line by 
line, and juxtaposed in any suitable manner. The 
images of the two ?eld aspects, if superimposed to 
create the depth impression, may be differen 
tiated in terms of polarization, color or otherwise 
while the observer may be provided with a suit 
able di?erentiating mechanism such as a pair of 
alternately opened . light valves, in accordance 
with well-known technique. If preferred, the 
‘image may be synthesized in separate parts and 
the distance of the object ?eld determined from 
the amount of misalignment between ‘them. 
In accordance with the invention in one em 

bodiment the pick-up devices are spaced much 
more widely apart than is usual in stereoscopic 
systems, and, further, their spacing is variable 
under control of the observer, so that the images 
which the observer sees upon the receiver screen 
are derived from vision signals corresponding to 

10 

aspects of the object ?eld which may differ as 
much or as little in point of view as the observer 
may desire. Thus a, greatly enhanced depth ef 
fect may be obtained, and at the same time a 
depth effect which is variable at the will of the 
observer. , 

In the case of extreme spacing between the 
pick-up devices, they will be directed or "aimed" 
toward the same point of the object ?eld only if 
one of ‘the pick-up devices is aimed in a slightly 
di?erent direction from the other. Means are 

. therefore provided for rotating one of the pick-up 
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devices angularly with respect to the other so that 
they may both be directed toward the same se 
lected part of the object ?eld‘ independent of 
whether the selected part of the object ?eld be 
near or far. 
Furthermore, advantage is taken of the televi 

sion characteristics of the system for’ transmitting 
to the receiver information regarding the distance 
of the selected portion of the object ?eld in a 
simple and convenient manner. To this end the 
motors which perform the movements of the pick 
up devices are provided with indicators and dials 
whose relative movements and therefore whose 
indications are correlated with the movements of 
the pick-up devices. Each indicator and dial is 
placed in the ?eld of view of one of the pick-up 
devices in such a way that it is televised along 
with the object ?eld proper. Thus the received 
image contains representations of the dial indi 
cations as integral parts thereof, so that the sys 
tem may serve not only to give an impression of 
the depth of the object ?eld, but also a fairly 
precise measure of its distance. 
The invention will be more fully understood 

irom the following illustrative embodiment there 
of, taken in connection with the appended draw 
ings, in which: ‘ 

Fig. 1 shows in perspective view the pair of 
television pick-up devices arranged to be spaced 
apart by a variable distance and rotated both to 
gether and relatively to each other; 

Fig. 2 is a side view of one pick-up device and 
an arrangement for indicating the direction to 
ward which the apparatus is aimed and the spac 
ing between the devices; 

Fig. 3 is a side view of another pick-up device 
and an arrangement for indicating their rela 
tive rotation; 

Fig. 4 shows in schematic form the electrical 
and optical component parts of a system accord 
ing to Fig. 1; 

Fig. 5 shows schematically receiver apparatus 
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to cooperate with the pick-up apparatus of Figs. 1 
1 and 4: 

Fig. 6 shows a dual . range-indicating image ‘ 
which may be produced on the screen of the re 
ceiver of Fig. 5; and v ' -~ 

Fig. 7 is a diagram showing how a wave form 
useful in practicing the invention may be built up. 

Referring now to the ?gures and particularly 
to Fig. 1, the two television pick-up devices A 
and B, which may also be referred to as television 
cameras and camera tubes, may conveniently be 
mounted in housings l0, II on trolleys l2, l3 to 
roll or slide toward and away from each other 
on a track M. The track may be as long or as 

, short as desired, though in practicing the in 
vention it is preferred to employ a track of the 
order of 20 to 50 feet in length. Any suitable 
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means may be employed for driving the trolleys ‘ 
carrying the pick-up devices toward and away 
from each other along the track. These means 
are preferably synchronized with each other and 

' may comprise, for example, self-synchronous mo 
tor units It, I‘! mounted on the trolleys and 
coupled to pinions I8 which mesh with the teeth 
IQ of a rack ?xed to the track Id. The self-syn 
chronous motors I6, I‘! may be connected in par 
allel as shown in a manner such as to produce 
rotation in opposite directions when similarly en 
ergized as by rotation of a like unit 20 ?xedly 
mounted on the base of the apparatus or elsewhere 
and arranged to be driven by suitable means such 
as a direct current motor M1 which in turn may 
be‘ remotely controlled. They must naturally be 
provided with ?eld windings excited with alter 
nating'current in accordance with well-known 
technique, which ?eld windings have been omit 
ted from the drawing in the interest of sim 
pliclty. 
In accordance with the invention, the track 

l4 itself may be mounted for rotation in a hori 
zontal plane. Thus, for example, it may be rig 
idly ?xed to a column or pedestal 2| which is 
pivoted on a vertical pivot 22 to a stationary‘ 
base 23, the pedestal 2| being arranged to be 
driven in rotation about the pivot 22v by any suit 
able means such as a motor M2 fixed to the base 
23 and driving a worm 24 which meshes with a 
worm gear 25 ?xed to the pedestal 2|. If de 
sired the track as a whole or the housings l0, ll, 
may further be provided with means for rock 
ing about a horizontal axis to facilitate aiming 
the pick-up devices in an upward or downward 
direction. Such means may be of any desired 
type and may be ‘for example of the type shown 
and described in Patent No. 2,306,862, December 
29, 1942, of R. Bown, Serial No. 401,441, ?led 
July 8, 1941. 
In accordance with the invention, one of the 

pick-up devices, for example. the one mounted 
in the housing H is further provided with means 
for rotating it about a vertical axis. Such means 
may be of any desired type and simple and suit 
able means are shown in Fig. 3 in which trolley 
l3 in turn supports a pivot on which the housing 
ll may rotate in the horizontal plane, being gov 
erned and controlled in rotation by any suitable 
means such as a motor M3 mounted on the hous 
ing and driving a worm 26 which meshes with a 
worm gear 21 ?xed to the trolley. 

It is contemplated that indications of the ro 
tation of the housing ll about the vertical axis 
shown in Fig. 3 and of the spacing between the 
two pick-up devices shall be transmitted to the 
receiver station along with the vision signals de 
rived from these devices. In the normal course 
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of operation the amount of this rotation will be 
comparatively slight, for example, of the order of 
5 degrees of are or less. In order to transmit 
reliable information as to this small amount of 
rotation, it is preferred to couple an indicator 
dial D1 to the shaft of the motor M3. the index 
which cooperates with the dial being mounted 
on the motor casing. the gear ratios between 
camera and dial being such as to spread a 5 
degree rotation of the camera out into a 360 
degree rotation of the indicating dial. A like 
dial D2 and indicator may be coupled to one of 
the pick-up spacing motors I6. Reduction gears, 
not shown, may be inserted between the motor 
I6 and the dial D2 so as to compress the full ex 
cursion of the pick-up devices, 1. e., to the ends. 
of the track, into a 360-degree dial rotation. 

Still another dial and indicator may be em 
ployed to indicate the direction or point of the 
compass toward which the apparatus as a whole is 
aimed. Thus the track rotation motor M2 may 
be arranged to drive a self-synchronous unit 84 
which feeds a like unit S5 mounted on the trolley 
of one of the pick-up devices and having a dial 
Dc calibrated, for example in points of the com 
pass geared to its shaft and in cooperative dis 
position with an index. As before, a gear re 
duction unit may be included to compress a ro 
tation of many revolutions of the motor M2 and 
the units S4 and S5, into a single revolution of 
the dial Us. 
In accordance with the invention, the dials and 

indices are so disposed that they may be televised 
by the pick-up devices. To this end re?ecting 
prisms and lenses may be suitably disposed as 
indicated in Figs. 2 and 3 for projecting onto the 
screen of each camera, along with an image of 
the ?eld of view proper, images of the dial por 
tions with which the indices are at any instant 
in registry. These auxiliary dial images are then 
scanned along with the image of the ?eld of view 
proper so that the images as ultimately synthe 
sized at the receiver will contain representations 
of the dial readings. , 
The invention may conveniently be practiced 

with apparatus whose electrical connections may 
be as shown on Fig. 4, in which the mechanical 
elements such as the track It, the trolleys l2, l3 
which travel along the track and the various 
motors which cause their movements have in the 
interests of simplicity been omitted. In this 
?gure a selected portion of an object ?eld 3|] 
having appreciable depth is imaged as by lenses 
3|, 32 on the light sensitive screens of two tele 
vision pick-up devices A, B which, in accordance 
with the invention, are spaced apart by a sub 
stantial distance. The pick-up devices may be 
of any desired type and are shown in the ?gure 
by way of illustration as being of the well-known 
charge storage type in which the image receiving 
screen 33 of the device B consists of a mosaic of 
photosensitive discrete elements backed by a 
conductive plate and contained in an insulating 
vessel or tube 34. The vessel 34 is provided with 
a cathode 35 or other source of an electron beam, 
means such as coils 56, 31 for de?ecting the beam 
in twodirections and a suitable electron optical 
system for accelerating the electrons of the beam 
and focussing them in a scanning spot on the 
mosaic screen. Such electrode systems are well 
known per se and may be of any desired type. 
They have therefore not been shown in detail 
in the drawing but are merely indicated by an 
electrode 38 mounted in the neck of the tube and 
connected to a source of operating voltage 39. 
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The tube 34 is further provided with a conductive 
lining 40 connected to the source 39 of anode 
potential for withdrawing secondary electrons, 
and with a beam-modulating electrode which 
may likewise be of any desired type and is in 
dicated in the drawing by a conventionalized 
grid electrode 4|. The cathode beam may be 
caused to scan the screen by the magnetic ?elds 
of the coils 36, 31, supplied with scanning cur 
rents of suitable wave form by a horizontal 
sweep oscillator 42 and a vertical sweep oscilla 
tor 43. The other pick-up device A may be sim 
ilar and provided with similar elements indi 
cated by the reference characters 33' to 38' in 
clusive, 40' and 4|’. It is supplied with operating 
voltage and de?ecting currents by the sources 
39, 42, 43. 
As is well known, when an image is projected 

on the mosaic screen of such a device and the 
cathode beam is caused to scan this image, a 
current ?ows in the external circuit of the mosaic 
screen electrode 33 or 33' which appears as a 
signal voltage drop across a resistor 44 or ‘44' _ 
which signal voltage is representative of the par 
ticular aspect of the selected portion of the ?eld 
of view 30 toward which the pick-up device~is 
directed or aimed. Thus in the arrangement 
shown the vision signal output of the tube A 
diifers slightly from the vision signal output of 
the tube B in dependence upon the difference in 
aspect of the selected portion‘ of the ?eld from 
the two points of view of the pick-up devices A 
and B, respectively. The two resulting vision 
signals are then mixed with other associated sig 
nals by suitable apparatus 45 of well-known type, 
ampli?ed and transmitted to the receiver as by 
a line or channel 41 for synthesis into an image. 
In accordance with the invention, the signals 

from the pick-up devices A and B are to be re 
constituted as images in a juxtaposition such as 
to convey to the observer information as to the 
depth and distance of the ?eld 30. To this end 
the signals are preferably kept separate. This 
separateness of the signals may be achieved in 
any suitable manner but a time separation is be 
lieved to be entirely adequate and lends itself 
well to the use of a single transmission channel. 
Thus commutating means are provided so ar 
ranged that vision signals from the camera tube 
A will be delivered to the transmission channel 
41 for a short period, for example, the period 
required for a single complete scanning of the 
?eld, whereupon the A signals are blocked and 
replaced in the transmissionchannel by signals 
from the camera tube B which continue during 
the ensuing complete ?eld scanning. This proc 
ess is repeated, the A signals and the B signals 
being delivered to the transmission channel 41 
in ‘alternation throughout the televizing of the 
?eld. Commutation of the signal may, if de 
sired, be effected at a much higher rate, for ex 
ample, the line scanning frequency. 
To eifect commutation of the A and B signals, 

respectively, there may be provided a generator 
50 of a substantially square voltage wave of a 
fundamental frequency equal to the frame repe 
tition frequency or vertical scanning frequency 
of the vertical sweep generator 43. The output 
of this generator, whose internal connections may 
be of any suitable and convenient sort, may be 
fed to the primary winding 5| of a transformer 
52 whose secondary winding 53 is connected to 
the grids 54, 54’ of two discharge devices, for ex 
ample, tri'odes 55, 55’ connected in push-pull, and 
biased as by a battery 55 for operation in the nor 
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mai ampli?er range. The anodes 51', 51" of 

, these tubes are supplied with operating potential 
through load resistors 51, 58' from a suitable 
source such as a battery 59, being connected re 
spectively to the modulating electrodes 4|, 4|’ or , 
grids of the pick-up tubes A and B. With this 
arrangement, during a positive half cycle of the 
square wave voltage of the generator 50, the po 
tential of the modulating electrode 4| is de~ 
pressed and that of the electrode 4|’ elevated, 
so that the cathode beam of the A camera tube 
is cut off while that of the B tube is turned on. 
During the ensuing negative half cycle of the 
voltage of the commutating generator 50 the op 
posite is true. Thus the vision signals eventually 
reproduced at the vreceiver station are derived 
in alternation from the pick-up devices A and 
B and therefore are representative alternately of 
the two different aspects of the ?eld, of view 30 
as seen by the devices A and B, respectively. 
In accordance with common practice,_ it is 

desirable to provide means for “blanking” the 
cathode beam of each tube during the rapid ?y 
back or return sweep of its cathode beam. To 
this end a blanking voltage generator 60, whose 
internal connections may be of any suitable type 
and arrangement, feeds its voltage across a re 
sistor 6| to excite the grids 54, 54' of the tubes 
55, 55' in parallel. As will be understood by 
those skilled in the art, its effect is therefore to 
periodically reduce the voltages of the modulat 
ing electrodes 4|, 4|’ together, and so to cut off 
the cathode beam of whichever of the camera 
tubes A or B is permitted by the square wave gen 
erator 50 to operate, for a brief ?yback interval 
at the conclusion of each scanning line. 
In accordance with common practice, it is 

preferred to maintain the commutating gener 
ator 50 and the blanking generator 60 in exact 
synchronism with the horizontal line sweep gen 
erator 42 and the vertical frame sweep generator 
43. Such synchronizing means may include 
periodic tripping means or the like and are in 
dicated in the drawing merely by electric cou 
pling connections. 
In accordance with the invention, the vision 

signal output from whichever of the pick-up de 
vices A and B is instantaneously operative is 
mixed with a synchronizing signal which may be 
derived from each of the horizontal and vertical 
scanning generators, which synchronizing signal 
may govern thescanning, blanking and com 
mutating operations at the receiver station. To 
this end the vision signals of the pick-up devices 
A and Bare fed together with the synchronizing 
pulses through conductors a, b and c to a mixer 
device 45 which may be of any suitable internal 
arrangement. The resulting composite signals 
are then fed from this mixer to a transmitter 
ampli?er 46 which may be of any desired type 
for transmission over the line 41 to a receiver sta 
tion. 
The receiver may be of any suitable sort and 

for the sake of illustration is schematically shown 
in Fig. 5 as a cathode ray tube 10 provided at 
one end with a ?uorescent beam receiving screen 
‘II and a cathode 12 or other source of an elec 
tron beam at the other end. In a common con 
struction the cathode end of the tube 10 is also 
.provided with a beam-modulating electrode and 
means for accelerating the cathode beam toward 
the'?uorescent screen and focussing it sharply 
thereon in a narrow spot. Such means are sym 
bolically indicated in the drawing by a grid 13 
and an anode member 14 connected to a po 



, beam, for example, Kerr cells K1 and K2. 

‘is inoperative. 

acme 
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tential source such as a battery ‘It. The beam 
receiving end of the tube may likewise be pro 
vided with a conductive lining ‘H3 connected to the 
accelerating and focussing anode, ior withdraw 
ing secondary electrons. 
De?ection of the cathode beam in the course 

of the scanning operation may be effected in any 
desired manner and electromagnetic de?ecting 
means are shown by way of illustration on the 
drawing, ‘consisting of vertical beam de?ecting 
coils ‘I1 and horizontal beam de?ecting coils ‘l8 
supplied with current from horizontal and ver 
tical sweep generators 19, 8B which may be held 
in synchronism with the scanning sweep gen 
erators 42, 63 at the transmitter by the synchro 
nizing signals received by the ampli?er 8| along 
with the vision signals and directed to their 
proper destination by a discriminator 82 which 
is constructed to pass only the synchronizing 
signals and exclude the vision signals. At the 
same time the vision and blanking signals are 
passed by a discriminator B3 to the beam mod 
ulating electrode 13 of the receiver tube. As is 
well known, with apparatus of this type a visible 
image appears on the fluorescent screen ‘H at 
the beam receiving end of the tube whose char 
acter is dependent upon the vision signals re 
ceived at the input terminals of the apparatus. 
In accordance with the invention the received 

vision signals are derived in alternation from the 
pick-up devices A and B which see the object 
?eld from different points of view and therefore 
the synthesized image on the ?uorescent screen 
will consist of successive images of these different 
aspects of the ?eld of view, replacing one an 
other at a frequency of, for example, thirty or 
sixty times per second. In order to receive an 
impression of depth from an image of this sort, 
it is necessary that the A image be viewed by the 
observer exclusively with one of his eyes, for ex 
ample his right eye, while the B image is viewed 
exclusively by his left eye. This may be accom 
plished in various ways. One way of securing 
the separation is by the use of paired optical 
polarizers and a suitable device for rotating- the 
plane of polarization of the emergent light syn 
chronously with the oscillations of the commu 
tating generator 50 at the transmitter. Thus, a 
sheet of light polarizing material P1 may be 
placed immediately in front of the fluorescent 
screen and another like sheet of material Pa 
placed beyond, the two sheets P1 and P: being 
so oriented that their polarization planes are mu 
tually at right angles. Between these two sheets, 
P1, P2, there may be placed any suitable means 
for rotating the planes‘of polarization of a light 

Acti 
vating voltage may be supplied through a switch 
S6 to these Kerr cells from a commutating gen 
erator 84' which may be identical with the gen 
erator 50 at the transmitter and held in syn 
chronism therewith by the synchronizing signals. 
In operation, as the commutating signal is im 

pressed on the Kerr cells K1, K2 which, of course, 
must be properly constructed and biased in a 
manner well known in the art, each one rotates 
the plane of polarization of the light emerging 
from the polarizing sheet P1 through 90 degrees 
in alternation so that, during one commutating 
half cycle, the Kerr cell K1 transmits light 
through the polarizing sheet P2 while K2 blocks 
it and during the ensuing half cycle the cell K2 
transmits through the sheet P2 while the cell K1 

In accordance with the inven 
tion, these cells are so placed with respect to the 

eyes R, L of an observer that light passing the 
cell K1 enters his right eye and light passing the 
cell K2 enters his left eye. It will be understood 
that with such an arrangement, when the trans 

5 mitivities of the cells alternate in synchronism 
with the change of the image on the ?uorescent 
screen ‘II from an A image to a B image, that the 
observer will receive left-eye images and right 
eye images in rapid succession. As is well known, 
if these right-eye and left-eye images succeed one 
another at a rate of 30 reversals per second or 
more, the changes themselves are unnoticeable 
and the observer receives an impression of an 
un?ickering stereoimage of the selected portion of 
the ?eld 30 as viewed from a point substantially 
half way between the positions of the two pick-up 
devices A and B. 
In accordance with the invention, control 

means are provided at the receiver station for 
operating the transmitter motor M2 to rotate 
the track M in a horizontal plane to direct the 

‘ cameras toward different selected portions of the 
?eld of view, for operating the motor M1 for 
increasing or decreasing the separation along 
the’ track of the pick-up devices ‘in-order to en 
hance or diminish the depth effect of the received 
image, and also for operating the motor M3 to 
rotate the B camera in a horizontal plane to cause 
its line of aim to intersect that of the A camera 
at a desired distance from the pick-up apparatus 
as a whole. These three control means are pref 
erably independent but may conveniently be op 
erated by a single manual controller unit having 
at least three degrees of freedom. A suitable con— 
troller unit and the associated electric circuits 
therefor are disclosed and claimed in Patent No. 
2,306,862, hereinbefore mentioned. As the ob- 
server of the image synthesized on the receiver 
screen operates the camera movement controls, 
the readings of the indices on the various dials 
D1, D2, D3 will change and images of all three dial 
readings will be reproduced on the receiver screen 
‘ll as above described. The common rotation dial 
D3 may be calibrated in points of the compass. 

45 The spacing dial D2 and the angular displace 
ment dial D1 may be calibrated in angular meas 
ure or infect or miles as desired. The observer 
may thus receive not only an impression of the 
depth of the selected portion of the field of view, 

50 enhanced or diminished in accordance with his 
taste, but at the same time a direct and precise 
indication of the distance of this portion of the 
‘?eld of view from the television pick-up devices. 
With a comparatively slight change in the re 

55 ceiver circuits, which may be eilected by throwing 
the switches S6, S7 shown in Fig. 5, the apparatus 
may be modi?ed to give a still more precise meas 
urement of the distance of a selected portion of 
the object ?eld when this is of primary impor 

60 tance, with the sacri?ce of the depth effect. For 
this purpose the Kerr cells K1, K2 or other light 
valves, the polarizing screens P1, P2 and the com 
mutating generator 84 are dispensed with, the 
switch S6 being opened. An auxiliary modi?ed 

65 vertical sweep generator 85 is substituted for the 
conventional one 80, merely by throwing the 
switchySr to the position b. This generator is so 
constructed as to produce a modi?ed saw-tooth 
wave of the form shown, each individual saw 

70 tooth, however, being about one-half as great in 
amplitude as the individual saw-teeth of the con 
ventional generator 80 so ‘that the full peak-to 
peak amplitude is substantially the same as in 
the generator 80. This generator 35 may com 

75 prise a circuit arrangement adapted to produce 
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a triangular wave as shown in Fig. 7a and another 
circuit arrangement adapted to produce a square 
wave as shown in Fig. 7b and a third circuit ar 
rangement for combining these waves additively 
as shown in Fig. 70. Each of these component 
parts may be of a type well known per se. When 
the verticalsweep coils 18 are fed by this gen 
erator 85, alternate images as seen by the pick-up 
devices A and B, respectively, will appear on the 
upper and lower halves respectively, of the receiver 
screen ‘II, one being inverted with respect to the 
other. Furthermore, they will be laterally dis 
placed from each other except in the case of an 

‘ object ?eld portion toward which both pick-up 
devices are exactly directed. The appearance of 
the receiver screen may then be as indicated in 
Fig. 6, for an object ?eld 30 containing objects 
at di?erent distances as in Fig. 4. Thus, by oper 
atl'ng the motor controls until exact coincidence is 
obtained between the inverted and erect images 
and then reading the dial images, the remote 
observer may obtain a very exact measurement of 
the distance from the pick-up devices to the 
obi ect ?eld. 
The invention may be practiced with various 

“ degrees of completeness. For example, if the ap 
paratus is to be aimed exclusively in one direc 
tion, provision for rotating the track may be 
omitted. If measurement of distance only is 
contemplated, the variable spacing means may 
be omitted; and if the variable depth effect alone 
is desired, for objects at comparatively great‘ 
distances, the angular movement of the camera 
B may be omitted. Furthermore, for some pur- T 
poses it may be desirable to provide for angular 
movement of both pick-up devices toward or away 
from the center line of the transmitter ap 
paratus. This may simply be accomplished by 
arranging one member of a pair of like self-syn 
chronous motors to rotate one of the pick-ups in 
one direction and the other member to rotate 
the other pick-up synchronously in the opposite 
direction. One indicating device, properly cali 
brated, will naturally serve for both movements. 

Indeed, for some purposes, in particular for 
long distance range ?nding, the track i4 and the 
variable spacing apparatus of Fig. 1 may be en 
tirely dispensed with and the two pick-up de 
vices spaced apart along a baseline of half a 
mile or so. With such an arrangement, which 
is impossible of attainment with a conventional 
optical range ?nder, the apparatus of the inven-_ 
tion provides high accuracy while the associated 
remote controls and indicating means are well 
adapted to this use. 

Still other modi?cations will occur to those 
skilled in the art. 
What is claimed is: 
1. In a television system, a ?rst means for de 

riving vision signals representative of the light 
tone values of one aspect of a selected portion 
of an object ?eld, a second means variably spaced 
from said ?rst means for deriving vision signals‘ 
representative of the light-tone values of a dif 
ferent aspect of said selected ?eld portion, means 
for transmitting said signals to a receiver station, 
means at said receiver station for synthesizing 
separate images from said signals in a juxtaposi 
tion such as to convey to an observer binocularly 
viewing said images an impression of the depth 
of said object ?eld, means under control of said 
observer for varying-the spacing of said signal 
deriving means to vary said impression of depth, 
means operated by said spacing means for de 
riving auxiliary signals dependent upon and in 
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dicative of the spacing of said signal deriving 
means and means for transmitting said auxiliary 
signals to said receiver station. ' 

2. In a television system, a ?rst means for de 
5 riving vision signals representative of the light 
- tone values of one aspect of a selected portion 

of an object ?eld, a second means variably spaced 
from said ?rst means for deriving vision signals 
representative of the light-tone values of a dif 
ferent aspect of said selected ?eld portion, means 
for transmitting said signals to a receiver sta 
tion, means at said receiver station for synthesiz 
ing separate images from said signals in a juxta 
position such as ‘ to convey to an observer 
binocularly viewing said images an impression of 
the depth of said object ?eld, means under con 
trol of said observer for varying the spacing of 
said signal deriving means to vary said impres 
sion of depth, and an indicator and dial coupled 
to one of said signal deriving means for move 
ment therewith to indicate said spacing, said in 
dicator and dial being disposed in position to be 
televised by one of said signal deriving means, 
whereby the synthesized image‘ contains an 
image of said indicator and dial. 

3. In a television system, a ?rst means for de 
riving vision signals representative of the light 
tone vvalues 01.’ one aspect of a selected portion 

1 of an object ?eld, a second means for deriving 
vision signals representative of the light-tone 
values of a different aspect of said selected ?eld 
portion, said second means being spaced from 
said ?rst means and being angularly rotatable 
relatively to said ?rst means to permit aiming of 
both of said means towards said selected ?eld 
portion, means for transmitting said signals to a 
receiver station, means at said receiver station 
for synthesizing separate images from said sig 
nals in a juxtaposition such as to convey .to an 
observer binocularly viewing said images an im 
pression of the depth of said object ?eld, means 
under control of said observer for varying the 
relative angular displacement of said signal de 

45 riving means to bring them to bear on a ?eld 
portion which is more or less remote, and means 
coupled with said rotatable signal deriving means 
for deriving auxiliary signals dependent upon 
and indicative of the angulardisplacement of 

50 said signal-deriving means effected under said 
control, and means for transmitting said aux 
iliary signals to said receiver station. 

4. In a television system, a ?rst means for 
deriving vision signals representative of the 

55 light-tone values of one aspect of a selected por 
tion of an object ?eld, a second means for de 
riving vision signals representative of the light 
tone values of a di?erent' aspect of said selected 
?eld portion, said second means being spaced 

60 from said ?rst means and being angularly rotat~ 
able relatively to said ?rst means to permit aim 
ing of both of said means towards said selected 
?eld portion, means for transmitting said signals 
to a receiver station, means at said receiver sta 

65 tion for synthesizing separate images from said 
signals in a juxtaposition such as to convey to 
an observer viewing said image binocularly an 
impression of the depth of said object ?eld, and 
means under control of said observer for varying 

70 the relative angular displacement of said-signal 
deriving means to bring them to bear on a ?eld 
portion which is more or less remote, an indicator 
and dial coupled to said rotatable signal deriv 
ing means for rotation therewith and arranged 

75 to indicate the amount of said rotation, said in 
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dicator and dial being disposed in position to be 
televised by one of said signal deriving means. 

5. In a television system, a first means for de 
riving vision signals representative of the light 
tone values of one aspect of a selected portion 
of an object ?eld, a second means for deriving 
vision signals representative of the light-tone 
values of a di?erent aspect of said selected ?eld 
portion, said second means being spaced from 
said ?rst means and being angularly rotatable 
relatively to said ?rst means to permit aiming of 
both of said means towards said selected ?eld 
portion, means for transmitting said signals to a 
receiver station, means at said receiver station 
for synthesizing separate images from said sig 
nals in a juxtaposition such as to convey to an 
observer binocularly viewing said images an im 
pression of the depth of said object ?eld, means 
under control of said observer for varying the 
relative angular displacement of said signal de 
riving means to bring them to bear on a ?eld 
portion which is more or less remote, other means 
under control of said observer for varying the 
spacing of said signal deriving means to vary 
said impression oi.’ depth, and means for deriv 
ingv auxiliary signals dependent upon and indica 
tive of said spacing and angular rotation and 
transmitting them to said receiver station. 

6. ha television system, a ?rst means for 
deriving vision signals representative of the light 
tone values of one aspect of a selected portion 
of an object ?eld, a second means for deriving 
vision signals representative of the light-tone 
values of a diiierent aspect of said selected ?eld 
portion, said second means being spaced from 
said ?rst means and being‘ angularly rotatable 
relatively to said ?rst means to permit aiming 
of both of said means towards said selected ?eld 
portion, means for transmitting said signals to 
a receiver station, means at said receiver station 
for synthesizing separate images from said sig 
nals in a juxtaposition such as to convey to an 
observer binoeularly viewing said images an im 
pression of the depth of said object ?eld, means 
under control of said observer for varying the 
relative angular displacement of said signal de 
riving means to bring them to bear on a ?eld 
portion which is more or less remote, other means 
under control of said observer for varying the 
spacing of said signal deriving means to vary 
said impression of depth, an indicator and scale 
coupled to said rotatable signal deriving means 
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and arranged to indicate the amount of said ro-1 . 
tation, another indicator and scale coupled to 
one of said signal deriving means and arranged 
to indicate the amount of said spacing, each in 
dicator and scale being disposed in position to be 
televised by one of said signal deriving means. 

7. The combination with a television camera 
of means for synthesizing an image under control 
of video currents set up by said camera, a mem 
ber pivotally mounted for rotational movement, 
means for mounting said camera on said mem 
ber for rotation about an axis eccentric to the 
axis of said member, motive means for rotat 
ing said member, motive means independent of 
the last-mentioned means for rotating said 
camera, motive means independent of said two 
last-mentioned means for moving said camera 
along said member, and sweep control means 
located at the position of an observer of said 
image for controlling said three motive means 
respectively. 

' FREDERICK WILLIAM REYNOLDS. 
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