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The present invention relates to a television 
pickup control system, and more particularly to 
a novel arrangement for obtaining a maximum 
amount of useful signal in the output of tele 
vision pickup equipment under varying light 
conditions. 

. Certain dificulties are encountered in tele 
vision pickup work because of the variation in 
illumination of the scene to be televised. With 
the usual television camera a camera operator 
cannot adjust the size of the stop or iris open 
ing and fulfill his other obligations. If the iris 
adjustment control is made accessible to the 
Operator when he is at his normal station in 
back of the camera, then it is possible for him 
to adjust the size of the aperture, but some 
indication of relative light intensity must be 
provided and such a device, if it gives a true 
indication of the effective illumination of the 
scene upon which the camera is trained, is com 
plicated and expensive. The camera view finder 
cannot be relied upon for indicating the degree 
and quality of illumination on the scene which 
is being televised, since it is too difficult to inter 
pret the image in the viev finder in terms of 
the generated camera signal. Moreover, other 
factors affect the signal which is generated in 
and transmitted from the television camera, in 
cluding changes in amplifier conditions, such as 
changing biasing and supply voltages of which 
the camera operator can have no knowledge. 
In the case of television programs which originate 
outdoors, such as sporting events, it is necessary 
that the cameraman give his individual attention 
to the scene in the viewfinder, ? 

In a typical television pickup system there ar 
two adjustable means for controlling the over. 
all sensitivity of the system. One of these is 
the gain control on the video frequency ampli 
her and the other is the aperture control on the 
television camera lens. The sensitivity of the 
System cannot be increased beyond a certain 
point by increasing the gain of the video ampli 
fler without the introduction of objectionable 
noise in the reproduced picture. On the other 
hand, the maximum sensitivity which can be 
obtained by increasing the aperture of the ens 
is in many instances limited by the depth of 
focus which is obtained under the wide aperture condition. . . . . . . 
Under adverse lighting conditions it may be 

necessary to operate a television pickup sys 
tem with the camera lens at its maximum aper 
ture and the video frequency amplifier adjusted 

50 justments. 

light intensity should inerease and a corre- - 
sponding reduction in the over all sensitivity of 
the pickup system is desired, this decrease in 
sensitivity can be obtained either by reduction 

is of the gain in the video amplifier or by a change 
in the iris diaphragm setting for the camera 
lens. 

It is therefore apparent that in a television 
pickup system there are two independent con 

0 trols for determining the over all sensitivity of 
the system. These are normally operated by dif 
ferent individuals, and under conditions where 
sudden aad frequent variations in illumination 
may occur, as in outdoor pickup work, a certain 

15 amount of confusion may result through the 
use of these independent controls. 
In order to obtain the maximum in perform 

ance from such a system, it is desirable, as the light intensity increases on the subject being 
20 televised, to first reduce the gain of the video 

frequency amplifier to the point where amplifier 
noise is not apparent in the reproduced picture 
and then to obtain any further reduction in sen 
sitivity, corresponding to a further increase in 

25 light by decreasing the lens aperture so that the 
depth of focus is correspondingly increased. 
This coordinated control of video gain and aper 
ture setting cannot be obtained satisfactorily 
when two individuals are responsible for the set 

30 ting of these two controls. 
In accordance with the present invention 

means are provided to enable the operator at a 
monitoring control station to exercise coordi nated control of the amplifier gain, taking into 

35 account all of the factors affecting the generated 
and transmitted camera signal, and selection of 
the most desirable lens aperture adjustment con 
sistent with the production of a signal, which 
can be used at a television receiver to recreate 

40 a faithful image of the televised scene. It will 
be apparent to those skilled in the art that when 
a television signal pickup and transmitting sys 
tem embodying the invention is employed in 
televising a scene or object in a television studio, 

45 the lighting arrangement may be simplified or 
the lighting of the scene may be changed to ob 
tain special effects, and the continuity of the 
program need not be interrupted for the pur 
pose of making camera iris or gain control ad 
The principal object of the invention, there 

fore, is to provide means for obtaining a geny 
Crated and transmitted signal from a television 
camera which may be employed in the reproduc for high gain. If under these conditions the 55 tion of an image of the televised scene having 
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maximum foreground and background detall con 
sistent with a satisfactory freedom from noise. 
Another object of the invention is to provide 

a control arrangement whereby the camera lens 
aperture and the amplifier gain of a television 
pickup system may be correlated. 
A further object of the invention is to provide 

a remote control means for the iris diaphragm 
of a television camera operable from a signal 
monitoring position. * 
A still further object of the invention is 

provide a combined Camera aperture and signal 
gain control in a television system. 

Still another object of the invention is to pro 
vide an adjustable control mechanism for the 
combined control of the aperture of a television 
camera and the gain control means of a tele 
vision system in which the camera is employed. 

Still further objects of the invention will be 
come apparent and Suggest themselves to those 
skilled in the art to which the invention is di 
rected upon reading the following specification 
and claims in connection with the drawings in 
which: 

Fig. 1 is a schematic showing of a television 
pickup System, including a camera and the re 
lated output monitoring console. 

Fig. 2 is a detailed sectional view sectioned on 
line 2-2 of Fig. 3 showing one arrangement in 
accordance with the invention for operating cer 
tain of the controls shown in Fig. 1. 

Fig. 3 is a plan view in section on line 3-3 
of Fig. 2 of the mechanism of Fig. 2. 

Fig. 4 is a view in plan of the control knob of 
Fig. 1. I 
The pickup system selected for purposes of ill 

lustration is more or less conventional and com 
prises a camera 9 housing a pickup tube 0, 
shown as being of the storage type containing a 
light sensitive mosaic ft and the usual auxiliary 
electrodes and electron emitters. These elec 
trodes include the anode and cathode for pro 
ducing the cathode ray beams. The cathode ray 
beam deflecting means or yoke is indicated con 
ventionally at 2 and may, comprise horizontal 
and vertical deflecting coils for producing a scan 
ning movement of the beam which is directed on 
the mosaic to release a signal output there 
from to a load circuit. The released signal out 
put of the pickup tube 0 is applied to a pre 
amplifler 4 across a load resistor 3 in most con 
ventional devices. After initial amplification, the 
signal is transmitted to a video signal amplifier 
combination which is represented schematically 
at 6. Reference numeral indicates a syn 
chronizing signal generator of conventional form 
which generates suitable synchronizing and 
blanking signals, in known manner, and which 
is shown as being connected to the ray deflecting 
means 2 by way of conductors 25 and 26 to sup 
ply, the horizontal and vertical beam deflection 
energy and by conductor 29 to the control elec 
trode member of the electron gun (not shown) 
of the scanning tube 0 to provide the return line 
blanking. The same general types of signals are 
also supplied to an output amplifier f3, usually 
referred to as a line amplifier, by way of con 
ductor 35. The resulting composite synchroniz 
ing and picture signal output of the amplifier8 
may be transmitted over any suitable transmis 
Sion channel to a distribution point such as a ra 
dio transmitter. 
The camera 9 is equipped in the usual manner 

with a lens combination 9 suitable for imaging 
the scene to be televised on the mosaic . A 
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vided with an operating knob 34. 

monitor tube 39 and an oscilloscope 4. 
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rack and pinion 2 connected to the support for 
the lens combination 9 provides means for focus 
ing the camera by rotating the hand crank 2. 
The lens combination 9 is equipped with the 
usual iris diaphragm, not shown in detail, for 
stopping down the lens to obtain a greater depth 
of focus when the televised scene is well illumi- . 
nated. Reference character 24 indicates a bevel 
gear, which is secured to or otherwise opera 
tively associated with the rotatable collar which 

* adjusts the degree of opening of the iris dia 
phragm. The rotatable shaft 27 of the receiver 
28 of a Selsyn motor system carries a bevel pinion 
3 meshing with the bevel gear 24 and by this are 
rangement, when the shaft 2 is rotated, adjust 
ment of the iris diaphragm will be obtained. The 
Selsyn motor system is shown as being the Ordi 
nary cascade arrangement of polyphase alternat 
ing current motors, the stators of which are con 
nected to a polyphase alternating current sup 
ply, source 32. Any Selsyn or equivalent system 
may be used. It will be understood that any 
other arrangement for converting motion pro 
duced at the Sesyn notor System receiver 2 
into changes in the iris diaphragm opening or 
equivalent lens stopping means may be em 
ployed. 
The movable member (not shown) of the 

transmitter 3 of the Selsyn motor system is pro 
A gain control 

36 for the amplifier 6 is provided with a suitable 
knob or manual control 37, and the operating 
knob 34 of the Selsyn motor transmitter and the 
knob 37 are preferably positioned so as to be con 
veniently accessible to a control operator sta 
tioned within viewing distance of a picture 

The 
monitor tube 9 is shown as being connected 
through a monitor amplifier 42 to the video sig 
nal amplifer l6. The oscilloscope 4 is also con 
mected to this amplifiler and tot an oscillator 40 
which generates a saw tooth wave or a wave of 
any suitable shape for expanding” the video sig 
nal or portions thereof along a coordinate axis 
into an observable trace in the usual manner. 
The oscillator 40 may be controlled from the syn 
chronization signal generator as shown. 

In operation of the arrangement just described, 
the camera operator need only focus the camera 
on the scene to be televised by manipulating the 
control 23. At this time the operator at the lo 
cation of the controls 34 and 37 will open theiris 
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diaphragm so as to obtain the largest aperture 
or stop size of the lens combination 9. He will 
then manipulate the knob 37 of the gain control 
3. So as to obtain an optimum signal to noise 
ratio, thereby providing maximum gain for the 
given illumination and noise conditions. The 
operator in doing this will be guided by the sig 
nal trace appearing in the oscilloscope 4 and the 
picture image which is reproduced by the monitor 
tube 39. This setting of the gain control will be 
maintained and the knob 34 may be rotated in 
the direction of the arrow to obtain maximum 
depth of focus by stopping down the lens com 
bination 9. An indication of the smallest aper 
ture which can be used effectively will be given 
by the monitor tube 39 and the oscilloscope 4 
as before. The system may be operated in such 
a manner that there is some overlap in the func 
tions of the gain control device 36 and the opera 
tive adjusting means 34. In the region of over 
lap, either control may be adjusted to obtain 
the desired result, 

Referring to Figs. 2, 3, and 4 of the drawings, 
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an arrangement is shown whereby a gain-con 
trol resistance unit or potentiometer 43 and a 
remote control transmitter 44 can be operated 
from a single manually operable control handle or 
knob 4. The potentiometer 43 and the trans 
mitter 44 may, for example, be similar to the 
gain control 7 and the Seisyn transmitter 33 of 
Flg. 1 of the drawings. However, it will be un 
derstood that any two controls of a remote con 
trol system. may be operated by the mechanism 
presently to be described in detail. 
The knob. 4 is secured at the end of the oper 

atting shaft 47 of the resistance unit or poten 
tionetter 48. The potentiometer 43 is secured, as 
by a sheet of insulation 49, or in any other suit 
able manner, within a housing 52 which is shown 
fragmentarily on Fig. 2 of the drawings and in 

10 
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plan in Fig. 3. The top of this housing is pro 
vided with a boss 58 which is apertured to form 
a bearing for the shaft 47. The Selsyn trans 
mitter 4 is also secured within the housing 52 
and is provided with terminals 56 for connec 
tion with a suitable polyphase alternating cur 
rent source. The transmitting terminas 38 of 
the transmitter are available for connection to a 
Selayn receiver such as the receiver 28 of Fig. 1 
of the drawings. 

Driving connection from the shaft 47 to the 
drive shaft of the Selsyn transmitter is ob 
tained through the medium of a friction drive 
disc 2, the periphery 83 of which is to be fric 
tionally engaged by a shoe member 66 of any de 
sired friction material such as leather, a plastic, 
or the like. The friction disc. 62 is secured as 
by rivets to a gear 69 which is rotatably 
mounted on the boss 53. Preferably, the friction 
disc 82 is also rotatably mounted on the boss 53. 
The gear 69 meshes with and drives a pinion 7 
secured to the Selsyn transmitter drive shaft 6. 
Shaft B may be geared down to give approxi 
mately One turn of the Selsyn rotor for one turn 
of the indicator if desired, or the gear 69 and 
pinion may be interchanged. . 

Frictional engagement of the shoe 66 with the 
friction disc 62 is controlled by the cam sur 
face 2 of a ring 73 which is slotted at angularly 
Spaced points as indicated by reference char 
acter 74 to accommodate clamping screws 76 
threadedly engaged in the housing 52. The slots 
t provide for angular adjustment of the ring 
3. 

provided by locating several sets of holes for the 
screws TB around the top of the casing 52 and by 
elongating the slots 4. The can surface 72 
is offset as indicated at TT to reciprocate a cam 
follower 79 adjustably secured, as by a set screw 
80 (Fig. 3), upon a reciprocable, rod 82 biased to 
the right as viewed in Fig. 2 by a compression 
spring 8. The rod 82 is slidably carried by 
tangs 83 formed on, or integral with, a pointer 
or an indicator 86 which is secured directly to 
the shaft 4 or to a ring 90 which may be keyed 
or sweated on the shaft 47. The end 87 of the indi 
cator 86 is turned at an angle to its main por 
tion and is apertured so as to provide an addi 
tional guide for the rod 82. The inwardly turned 
portion 88 of the indicator, end 87 has a slot 
89 which guides the follower 79 and prevents 
rotation of the rod 82. The spring 8 reacts be 
tween the securing portion of the can follower 
9 and the end of the indicator 86. The shoe 
member B is adjustably secured, as by a set 
screw 9 (Fig. 3), to the rod 82. M 
From the parts thus far described, it will be 

seen that as the knob 4B is turned, the indicator 
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86, which is secured to the shaft 47, will turn 
and by reason of frictional engagement of the 
shoe 66 with the friction disc 2, the gear 69 
will be rotated causing the Selsyn transmitter 
shaft 6 to be rotated. Concurrently with this, 
the potentiometer 48 is adjusted. The shaft 47 
will continue to drive the gear 69 in the manner 
just described until a raised portion in the cam 
track such as the offset 77 is reached, whereupon 
the rod 82 will be moved toward the left by the 
cam follower 79 to cause disengagement of the 
shoe 66 from the friction disc 2. This point 
of disengagement, which is also the point of en 
gagement when the knob 46 is turned in a clock 
wise direction to decrease the gain, may be 
chosen so that when the gain is decreased to a 
given point, the iris diaphragm control will be 
operated along with the potentiometer 43. The 
slots in conjunction with the set screws 6 
permit selection of the point of engagement of 
the Selsyn drive. 

In order to provide for conveniently releas 
ing the Selsyn transmitter drive at any time, 
irrespective of the cam track 2 so that the po 
tentiometer 48 may be separately adjusted, a 
member 92 is pivotally mounted at 93 in a slot 
96 in the knob 46. A compression spring 98 may 
be provided to keep the member 92 in its inoper 
ative position when it is not deliberately grasped 
by the hand of an operator when rotating the 
knob 46. An extension of on the member 92 
extends downwardly to engage a stop member 
O2 adjustably secured, as by a set screw fos (Fig. 

3), on the rod 82. 
When the knob 46 is turned with the member 

92 pressed inwardly, it will be seen that the rod 
82 will be moved to the left, releasing the shoe 
66 from engagement with the friction disc 62. 

40 

A complete range of adjustment may be 
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with a scale of graduations 107. 

The disc 62 is provided with graduations 04 
(Fig. 3), and a stationary disc 06 is provided 

The station 
ary disc 06 is secured in any suitable manner, 
as by a set screw 08, to the upper portion of 
the boss 53 which projects beyond the disc 62. 
The indicator 86 is provided with an aperture 
O which is covered by a window, it of suit 

able transparent materiai, such as glass or a 
transparent plastic, secured in any suitable 
manner to the indicator. A cross hair i3 is 
provided on the window if so that it will co 
operate with the scales foll and 07 of the fric 
tion disc 62 and the stationary disc 06, respec 
tively. 
The can ring 3 is provided with graduations 
4 which cooperate with a mark 3 on the 

housing 52 to assist in adjusting the ring 3 
angularly with respect to the top of the housing 
52 so that the desired point of engagement and 
disengagement of the shoe 66 with the periphery 
68 of the friction disc 62 may be oriented with 
respect to any point on the stationary scale O. 

75 

Briefly, the combined control mechanism of Figs. 2 to 4 in the drawings is operated in the 
following manner. 
When the knob 46 is manipulated to move the 

indicator 86 in a clockwise direction as viewed 
in Fig. 3, the gain of the amplifier controlled by 
potentiometer 48 is reduced. The maximum 
gain setting may be indicated by the letter M. 
on the scale 0 as shown. The mechanism is 
arranged so that rotation of the disc 62 in a 
clockwise direction reduces the aperture of the 
lens of the associated television camera, for ex 
ample, by an arrangement similar to that shown 
in Fig. 1 of the drawings. 



4. 
The angular position of the disc 62 which cor 

responds to the maximum opening of the camera 
iris may be indicated by a O or other suitable 
mark on the scale for coming into register with 
any desired indicating mark on the stationary 
disk O6. If the mark M on the scale O is 
chosen, the O and M will be in about the rela 
tive positions shown on Fig. 3 after turning the 
indicator to the position shown, since the off 
set 77 will have caused the disc 62 to be displaced 
clockwise angularly by approximately the 
amount shown. The relative position of the 
parts shown by Fig. 3 is to be taken as illus 
trative only and not as showing an absolute mode 
of operation. 
Under typical operating conditions of a tele 

vision system, the can ring 73 is locked by the 
screws 76 in an angular position such that the 
can offset is effective when the indicator 88 
is turned clockwise to the point where the noise 
level may be tolerated. 

It will be understood that lighting conditions 
on the scene to be televised will govern the Set 
ting of the adjustable parts of the combined 
mechanisi disclosed herein so that only a gen 
era outline of the mode of operation can be 

- given. Those skilled in the art, to which this 
disclosure is addressed, will be able to operate 
the mechanism provided by this invention in 
such a manner as to obtain best results under 
varying conditions of lighting on the scene to be 
televised and varying noise conditions which 
are present in the electrical portion of the tele 
vision System. 
For example, under a given light condition, 

the disc. 62 may be set, initially to the point cor 
responding to the full open setting of the camera 
iris. The Rob 8 will be rotated clockwise 
from a position hear the counterclockwise end 
of its range of 20Venent to reduce the video 
gain until noise disappears, or can just be 
tolerated as shown by the oscillograph or the 
video monitor tube, and at this point the set 
ting of the can ring 3 is chosen so that the 
indicator 86 will engage the disc 62 through 
the medium of the friction shoe 6 and cause 
the disc to rotate with the indicator 88. 
to sharpen up the detail of the picture, and the 
gain will be further reduced. Gain reduction 
from this point may be at a decreased rate if 
desired, by selecting a potentiometer having a 
non-uniform resistance unit. This suggested 
mode of operation described by way, of example 
is suitable for conditions where the light is a 
minimum and maximum gain must be employed. 
The potentiometer 4 may be of the type which 

has a tapering resistance unit so that the re 
duction in the gain will be slight during a por 
tion of the range of movement of the indicator 
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no picture at all by disregarding a certain 
amount of noise. 

Having now described the invention, what is 
claimed and desired to be secured by Letters Pat 
ent is the following: 

1. A television pickup côntrol System compris 
ing a television camera having a picture scanning 
tube, a lens, means for providing relative Jmoye 
ment between said tube and said lens for focussing 
purposes, an amplifier, a transmission line con 
necting said tube with said amplifier, an adjust 
able gain control for said amplifier, a stop adjust 
ment for said lens, remote control means for said 
stop adjustment means located adjacent to said . 
gain control, an Oscilloscope, and means to sup 
ply Sald Oscilloscope with signals produced by said 
picture scanning tube, said remote control means 
and Said adjustable gain control being accessible 
to and having a combined control for manipula 
tion by an operator stationed within viewing dis 
tance of said oscilloscope whereby the aperture 
of said lens and the gain of said amplifier may be 
correlated to produce a signal having an optimum 
Value of signal to noise ratio and signal compo 
nents representing maximum depth of focus of 
Said camera. 

2. A television system comprising a camera 
having a picture scanning tube, a lens to image 
a scene on said scanning tube, an adjustable aper 
ture for said lens, power driven means for effect 
ing adjustment of said aperture, an amplifier con 
nected to amplify the signal output of said cam 
era, an adjustable gain control for said amplifier, 
manually operable adjusting means for said gain 
control, and means adapted for control by said 
manually operable adjusting means and situated 
adjacent said gain control adjusting means for 
controlling the operation of said power driven 
e2S. 
3. A television system comprising a camera 

having a picture scanning tube, a lens to image 
a scene on said scanning tube, an adjustable aper 
ture for said lens, remotely operable means for 
effecting adjustment of said aperture, an ampli 
fier connected to amplify the signal output of said 
camera, an adjustable gain control for said am 

From , 
this point the camera aperture will be decreased 
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8, or if desired, the potentiometer may be so . 
arranged that no further reduction in gain oc 
curs after the friction shoe comes in contac 
with the can surface 3 of the disc 2, 

From the foregoing it will be seen that the 
arrangements described herein provide the max 
imum depth of focus for any given light con 
dition and also that it is not susceptible of in 
terference on the part of the camera operator. 
Also, these arrangements permit a convenient 
balancing of the noise factor against the iris 
opening under extremely adverse conditions so 
that a picture may be obtained in preference to 
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plifier, manually operable adjusting means for 
said gain control, and means adapted for control 
by said manually operable adjusting means and 
situated adjacent said gain control adjusting 
means for controlling the operation of said aper 
ture adjusting means. 

4. A television system comprising a camera 
having a picture scanning tube, a lens to image a 
Scene on said scanning tube, an adjustable aper 
ture for said lens, means for effecting adjustment 
of said aperture, an amplifier connected to an 
pfy the signal output of said camera, an adjust 
able gain control for said amplifier, and a com 
bined control for said adjustable gain control and 
said aperture adjusting means. 

5. A television system comprising a camera 
having a picture scanning tube, a lens to image a 
Censon said scanning tube, an adjustable aper. 
ture for said lens, power driven means for erect 
ing adjustment of said aperture, an amplifier 
connected to amplify the signa Output of said - 

era, an adjustable gain control for said an . 
plifier, - 


