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57 ABSTRACT 

A control circuit used in a color television receiver for 
controlling a reproduced picture in response to an am 
bient light level has a photo-sensitive device, a transis 
tor whose base electrode is connected to the photo 
sensitive device, a variable resistor connected in series 
to the transistor, a voltage controlled contrast control 
circuit and a voltage controlled color saturation con 
trol circuit both controlled by a control voltage ob 
tained at a movable contact of said variable resistor, 
and a switch connected in parallel to the transistor 
which is adapted to be manually closed. 

8 Claims, 2 Drawing Figures 

Luminance signal 

Chroma signal 

  

Nintendo Exhibit 1005 
Page 001



Sheet 1 of 2 3,983,575 Sept. 28, 1976 U.S. Patent 

leuô?s. euuouu O 

TOH1NOO ‘IVS HOTOO TOH1NOO ISV/BLNO O 

| 

61-I 

  

  

Nintendo Exhibit 1005 
Page 002



3,983,575 Sheet 2 of 2 Sept. 28, 1976 U.S. Patent 

Ol 

  

    

  

Nintendo Exhibit 1005 
Page 003



1 
COLOR SATURATION AND CONTRAST CONTROL 
CIRCUITRY RESPONSIVE TO AMBENT LIGHT 

BACKGROUND OF THE INVENTION 
l. Field of the Invention 
This invention relates generally to a television re 

ceiver control circuit and more particularly to an auto 
matic control circuit for maintaining proper balance 
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between room lighting conditions and the brightness of 10 
a reproduced picture. 

2. Description of the Prior Art 
It is known to use a photo-sensitive device to control 

the brightness, contrast and color saturation of the 
reproduced picture of a color television receiver in 
response to the ambient light level. However, in a con 
ventional television receiver, complex circuits are 
needed to control the brightness, contrast and color 
saturation simultaneously, and it is difficult to provide 
a variable resistor serving both for manual control and 
fine control in an automatic control condition. 

SUMMARY OF THE INVENTION 

An improved automatic reproduced picture control 
circuit according to the present invention overcomes 
the disadvantages inherent to the prior art circuit men 
tioned above in a novel and simple manner. 
According to the present invention, voltage con 

trolled circuits are used as a brightness control circuit, 
a contrast control circuit and a color saturation control 
circuit. A resistance of which is varied in response to 
the ambient light level, is connected to a transistor, and 
a variable resistor having a movable contact also is 
connected to the transistor to derive a common control 
voltage for the contrast control circuit and the color 
saturation control circuit. By using the teaching of this 
invention, contrast and color saturation of the repro 
duced picture of the color television receiver can be 
well controlled by a simple circuit construction, and 
further a manual fine control can be achieved even in 
an automatic control condition. 

It is an object of this invention to provide an im 
proved automatic reproduced picture control circuit 
for a television receiver. 
Another object of this invention is to provide an 

automatic picture control circuit for a color television 
receiver using a voltage controlled contrast control 
circuit and a voltage controlled color saturation control 
circuit. 

Still another object of this invention is to provide an 
automatic picture control circuit in which a manual 
fine control can be achieved even in an automatic con 
trol condition. 
Further another object of this invention is to provide 

an automatic picture control circuit which will function 
properly regardless of the condition of the variable 
control resistor. 
The foregoing and other objects, features and advan 

tages of the invention will be apparent from the follow 
ing more particular description of preferred embodi 
ments of the invention, as illustrated in the accompany 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial block diagram of an automatic 
control circuit used for explaining a principle of this 
invention: and 
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2 
FIG. 2 is a detailed schematic diagram of an auto 

matic picture control circuit of this invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In FIG. 1, a reference numeral 1 represents a photo 
sensitive element such as a CdS photo cell, R1 and R2 
represent bias resistors, T a transistor operable as a 
variable impedance, and Ra a variable resistor for con 
trolling a reproduced picture of a television receiver. A 
reference numeral 2 represents a compensating circuit 
for providing a predetermined compensation in the 
relationship between a control voltage Vc for a con 
trast control circuit 3 and a control voltage Vo2 for a 
color saturation control circuit. Reference numerals 5 
and 5' represent power supply terminals, and SW 
switch having contacts a and m for selecting an auto 
matic control mode or a manual control mode. Refer 
ence numeral 6 represents a Neon lamp for indicating 
an automatic control mode, R a current limiting resis 
tor for the Neon lamp 6, and L ambient light. The 
contrast control circuit 3 and the color saturation con 
trol circuit 4, such as a bandpass amplifier in a chroma 
amplifier, are voltage-controlled amplifiers each of 
whose gain increases when the control voltage applied 
thereto decreases. 

Further, a luminance signal amplifier (not shown) 
including the contrast control circuit 3 is of the pedes 
tal-clamped type, so that brightness control is equiva 
lently accomplished by controlling the gain of the con 
trast control circuit 3. 
The resistance of the CdS photo cell 1 varies with the 

level of the ambient light L. A voltage variable with the 
resistance of the CdS photo cell 1 is applied to the base 
electrode of the transistor T through the resistor R. 
Accordingly, the collector voltage at point A can vary 
from zero voltage to the power supply voltage, when 
the switch SW is closed at the contact a. The variable 
DC voltage at the point A is applied to the compensat 
ing circuit 2 through the variable resistor Rs. DC con 
trol voltages Vc and Vc are obtained in a suitable 
ratio by dividing resistors which may constitute the 
compensating circuit 2. The DC control voltage Vc is 
applied to the contrast control circuit 3 to control the 
gain of the control circuit 3. With this gain control, the 
contrast of the reproduced picture and equivalently the 
brightness thereof can be adjusted. The DC control 
voltage Vc is applied to the color saturation control 
circuit 4 which may be a band-pass amplifier to control 
the gain of the band-pass amplifier. With this gain con 
trol, the color saturation of the reproduced picture can 
be adjusted. 
When the level of the ambient light L becomes 

higher, the voltage at the point A is lowered to increase 
the contrast of the reproduced picture and the color 
saturation thereof. An indicating lamp 6 is lit in the 
above-mentioned condition, which indicates that the 
control circuit is in an automatic control mode. 
When the switch SW is closed at the contact m, the 

point A is connected to ground, and the control circuit 
is in a manual control mode. The reproduced picture 
can be manually controlled with the variable resistor 
Rs. 
Users of color television receivers, who rely on differ 

ent automatic control circuits or devices, are generally 
apt to be unacquainted with the different manual con 
trols, such as control knobs. The users often do not 
manipulate the manual control knobs. Accordingly, the 
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manual control knobs are often left alone and are not 
properly operated to adjust the reproduced video pic 
ture. A brightness control knob and a knob for the 
variable resistor R3 are associated with the automatic 
reproduced picture control circuit shown in FIG. 1, as 
manual control knobs. However, there are the follow 
ing considerations for such manual control knobs. 
When the level of the ambient light, and therefore 

the brightness of the reproduced picture, are higher for 
the automatic control condition of the control circuit, 
the usual Automatic Beam Limitter (ABL) is normally 
more sensitive. By adjusting the brightness control 
knob, the cut-off level of the cathode ray tube can be 
controlled so as to coincide with the pedestal level of 
the reproduced picture. However, the cut-off level can 
be varied because of the nature of the particular televi 
sion transmitters and/or receiver or as a choice of the 
users. Even when the brightness control variable resis 
tor is set at a position for maximum brightness, a nearly 
normally reproduced picture can be obtained with the 
ABL when the level of the ambient light is not so low. 
The brightness of the reproduced picture automatically 
decreases as the level of the ambient light is lowered. 
However, if the variable resistor for the brightness 
control is not adjusted and remains set at the position 
for maximum brightness, the brightness of the repro 
duced picture cannot sufficiently decrease when the 
level of the ambient light becomes low, so that the 
overall reproduced picture appears whitish. 
The variable resistor Ra of FIG. 1 is arranged to per 

form an automatic control operation at maximum sen 
sitivity to ambient light when its movable contact is at 
one end of the variable resistor Rs nearer to the point 
A. When the movable contact is at the other end of the 
variable resistor Ra, opposite to the point A, the voltage 
obtained at the movable contact in the automatic con 
trol condition is fixed to the power supply voltage, and 
so the control voltage cannot vary with the level of the 
ambient light. 
As above mentioned, the well reproduced picture 

cannot be obtained in the automatic reproduced pic 
ture control circuit when the brightness control knob 
and the knob for the variable resistor R3 are set at 
erroneous positions. 
An automatic reproduced picture control circuit 

shown in FIG. 2 overcomes these disadvantages. 
Elements in FIG. 2 which correspond with the ele 

ments in FIG. 1 are identified by the same reference 
numerals. 
A resistor Rs is connected to control the sensitivity of 

the CdS photo cell 1. A resistor R is connected to the 
variable resistor R3 in series. A switch SW, having 
contacts a and m is ganged with the switch SW. When 
the switch SW is closed at the contact a, a resistor Rs 
is connected in parallel to the series-connected resis 
tors Ra and R. R4 represents an emitter grounding 
resistor for the transistor T. As an example, when the 
maximum resistance of the variable resistor R3 is 5K), 
the resistances of the resistors R and Rs are deter 
mined as 10K) and 6.8K), respectively. 
A capacitor C is connected between the base elec 

trode of the transistor T and the collector electrode 
thereof. A time constant determined by the capacitor 
C and the resistor R2 functions to prevent the control 
circuit from responding to any rapid change in the level 
of the ambient light, for example, when a person passes 
by the color television receiver. In this case, the Miller 
effect of the transistor T is utilized. Accordingly, a 

15 

4 
predetermined time constant can be obtained with the 
capacitor C having a relatively small capacitance. 
When the switch SW is closed at the contact m, the 
terminal of the capacitor C connected to the collector 
electrode of the transistor T is connected to the 
ground. When the switch SW is closed at the contact a, 
the DC voltage applied to the collector-connected ter 
minal of the capacitor C is higher than the DC voltage 
applied to the base-connected terminal of the capacitor 
C. If the DC voltage applied to the collector-con 
nected terminal of the capacitor C is lower than the 
DC voltage applied to the base-connected terminal of 
the capacitor C when the switch SW1 is closed at the 
contact m, the capacitor C should be non-polar. How 
ever, since the base-collector junction of the NPN-type 
transistor T is a PN junction diode biased in the for 
ward direction, the base voltage of the transistor T 
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hardly increases when the switch SW is closed at the 
contact m. Hence, even if the capacitor C is uni-polar, 
it will not be damaged by the reverse voltage. Thus, an 
inexpensive uni-polar capacitor C1 can be used in the 
Miller circuit having the switch SW by which the col 
lector electrode of the transistor T is connected to the 
ground. 

In FIG. 2, a reference numeral 7 represents a cathode 
ray tube, 8 a demodulator, 9 a matrix circuit, 10 a 
composite color television signal input terminal, and 12 
a voltage controlled brightness control circuit. A high 
voltage generator 11 includes a flyback transformer 
and a rectifier. A signal proportional to the beam cur 
rent is obtained from the high voltage generator 11 in 
the well known manner, which is applied to an Auto 
matic Beam Limitter (ABL) 13. 

Resistors R9, Rio ... and Rus, and capacitor C consti 
tute one embodiment of the compensating circuit 2 of 
FIG. 1. The variable DC voltage at the point A is ap 
plied through the variable resistor Rs to the compensat 
ing circuit 2 from which the control voltages Vc and 
Vc are obtained in the predetermined ratio. In the 
compensating circuit 2, a voltage obtained at the vari 
able resistor R1 is divided by the resistors Rs and Rio to 
obtain the control voltage Vc. The control voltage Vc 
is applied to the band-pass amplifier 4". The control 
voltage Vc is obtained through the resistors R4 and 
Rs and is applied to the contrast control circuit 3. 
Rus represents a variable resistor for brightness con 

trol. A voltage obtained at the movable contact of the 
variable resistor R16 is divided by resistors R1, R1s . . . 
and R2 to obtain a brightness control voltage Vc 
The brightness control voltage Vc is applied to the 
brightness control circuit 12. The brightness control 
circuit 12 functions to decrease the brightness of the 
reproduced picture with the increase of the brightness 
control voltage Vc, 

Resistors R and Ra are dividing resistors to be con 
nected to the circuit for obtaining the brightness con 
trol voltage Vc, through a switch SWs having 
contacts a and m. The switch SW is ganged with the 
switches SW and SW. When the switch SW is closed. 
at the contact a, a voltage obtained at the connecting 
point of the resistors R2 and Ra is applied to the circuit 
for obtaining the brightness control voltage VC . The 
resistances of the resistors Ris, R19, Rao, R2, R22 and R2a 
are determined as 1 KO), 27KS), 56K), 820), 12K) 
and 20K), respectively. The capacitors C, Ca and C. 
function to avoid the rapid response of the control 
circuit. 
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When the switch SW is closed at the contact m, the 
switches SW, and SW ganged with the switch SW also 
are closed at their contacts m. The point A is con 
nected to the ground and resistors R, R, R22 and Ra 
are put into respectively inactive conditions. Thus, the 
control circuit is put into the manual control condition. 
In the manual control condition, the control voltages 
Vc and Vc, are varied with the manual operation of 
the variable resistor R3 to adjust the contrast of the 
reproduced picture and the color saturation thereof to 
the choices of the users. The color saturation of the 
reproduced picture and the brightness thereof can be 
separately adjusted by the variable resistors R and 
R16, respectively. 
When the switch SW is closed at the contact a, the 

switches SW, and SW ganged with the switch SW also 
are closed at their contacts a. The resistors R, R8, R. 
and Ra are put into respectively active conditions. 
Thus, the control circuit is put into the automatic con 
trol condition. In this condition, even when the mov 
able contact is at one end of the variable resistor Rs 
nearer to the resistor R, the control voltages are not 
fixed, rather a variable voltage can be obtained from 
the movable contact of the variable resistor Ra. Ac 
cordingly, the reproduced picture can be automatically 
controlled in response to the level of the ambient light 
L. Since the movable contact is at the end of the vari 
able resistor Rs nearer to the resistor R, the range of 
this voltage variation obtained at the movable contact 
is narrow. Also in the automatic control condition, a 
fine control operation of the reproduced picture can be 
performed with the adjustment of the variable resistor 
Rs. The resistor Rs functions to avoid a change in the 
output impedance of the transistor T when the switch 
SW is closed at the contact a. 
The range of the variation of the voltage obtained 

from the variable resistor Rs for brightness control is 
narrowed due to the series circuit consisting of the 
resistors R and Ra, and so the brightness control 
voltage Vc does not change greatly. Hence, when 
the level of the ambient light L becomes lower, an 
overall whitish appearance of the reproduced picture 
can be avoided even when the movable contact is at the 
end of the variable resistor Rs nearer to the power 
supply. In other words, since the maximum brightness 
of the reproduced picture is lower in the automatic 
control condition than in the manual control condition, 
an overall whitish appearance of the reproduced pic 
ture can be avoided, even when the variable resistor Rs 
for brightness control is misoperated. 
According to this invention, in the automatic repro 

duced picture control circuit for a color television re 
ceiver using a photosensitive device such as CdS photo 
cell, a control voltage is varied in response to the ambi 
ent light level and is applied to the contrast control 
circuit and the color saturation control circuit to auto 
matically control the reproduced picture. This auto 
matic control voltage can be selectively shunted to 
ground through switch SW to permit manual control 
of the picture control circuit. A manual brightness 
control circuit including the variable resistor R16 is 
separately arranged to produce a control voltage 
Vc, which is applied to the brightness control cir 
cuit. The range of the variation of this control voltage 
Vc is narrowed in the automatic control condition, 
whereby a well reproduced picture can always be ob 
tained both in the automatic control condition and in 
the manual control condition even when the picture 
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6 
control knobs for controlling the reproduced picture 
are misoperated. 
While there have been described preferred embodi 

ments of the invention, obviously modifications and 
variations are possible in light of the above teachings. It 
is therefore to be understood that within the scope of 
the appended claims, the invention may be practised 
otherwise than as specifically described. 
What is claimed is: 
1. A picture control circuit for use in a color televi 

sion receiver comprising power supply means; a first 
variable resistor having a movable contact; a first resis 
tor connected between said power supply means and 
said first variable resistor; a variable impedance ele 
ment connected in series with said variable resistor, 
said variable impedance element having a control elec 
trode for receiving a control signal to determine the 
impedance thereof, a photosensitive device coupled to 
said control electrode of said variable impedance ele 
ment to supply said impedance determining control 
signal thereto in response to ambient light; a voltage 
controlled contrast control circuit and a voltage-con 
trolled color saturation control circuit operable on the 
video signal from which said picture is reproduced to 
thereby adjust the contrast and color saturation of said 
reproduced picture, said contrast control circuit and 
said color saturation control circuit being controlled by 
a control voltage derived from said movable contact of 
said first variable resistor; a first switch connected in 
parallel with said variable impedance element having a 
movable contact and a stationary contact adapted to be 
selectively closed so as to establish a manual control 
mode independent of the ambient light condition and 
to be selectively opened so as to establish an automatic 
control mode whereby said picture is controlled as a 
function of said ambient light condition; and a second 
switch connected in parallel with said first resistor and 
ganged with said first switch, said second switch having 
a movable contact and a stationary contact adapted to 
be opened in an automatic control mode, thereby en 
abling said control voltage to change in response to the 
condition of said ambient light in an automatic control 
mode even if said movable contact of said first variable 
resistor is at a predetermined extreme position. 

2. A picture control circuit according to claim 1, 
wherein said second switch further comprises a second 
stationary contact; and further comprising a second 
resistor connected between said second stationary 
contact of said second switch and said first variable 
resistor, such that when said movable contact and said 
second stationary contact of said second switch are 
closed when an automatic control mode is established, 
the effective load impedance of said variable imped 
ance element is not changed. 

3. A picture control circuit for use in a color televi 
sion receiver comprising a first variable resistor having 
a movable contact; a variable impedance element con 
nected in series with said first variable resistor, said 
variable impedance element having a control electrode 
for receiving a control signal to determine the imped 
ance thereof, a photo-sensitive device coupled to said 
control electrode of said variable impedance element 
to supply said impedance determining control signal 
thereto in response to ambient light; a voltage-con 
trolled contrast control circuit and a voltage-controlled 
color saturation control circuit operable on the video 
signal from which said picture is reproduced to thereby 
adjust the contrast and color saturation of said repro 
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duced picture, said contrast control circuit and said 
color saturation control circuit being controlled by a 
control voltage derived from said movable contact of 
said first variable resistor; a first switch connected in 
parallel with said variable impedance element and 
adapted to be selectively closed so as to establish a 
manual control mode for controlling said picture inde 
pendent of the ambient light condition, said first switch 
adapted to be selectively opened so as to establish an 
automatic control mode for controlling, said picture as 
a function of said ambient light condition; a voltage 
controlled brightness control circuit operable on said 
video signal, a second variable resistor having a mov 
able contact for supplying a control voltage to said 
brightness control circuit, a series circuit of a third 
resistor and a fourth resistor connected across a power 
supply, and a third switch connected between said 
movable contact of said second variable resistor and a 
junction defined by said third resistor and said fourth 
resistor, said third switch being ganged with said first 
switch and having a movable contact adapted to be 
closed with a first stationary contact in an automatic 
control for operably connecting said third and fourth 
resistors to said second variable resistor so as to narrow 
the range of the control voltage supplied to said bright 
ness control circuit by said movable contact of said 
second variable resistor. 

4. A control circuit for use in a color television re 
ceiver for controlling the video picture reproduced 
from a video signal, comprising: 
a first variable resistor having a movable contact; 
transistor means having output electrodes connected 

in series with said first variable resistor, said tran 
sistor means having an input control electrode for 
receiving a control signal to determine the conduc 
tivity of said transistor means; 

photo-sensitive means coupled to said control elec 
trode of said transistor means and responsive to 
ambient light to supply a corresponding conduc 
tivity-determining control signal thereto; 

voltage-controlled contrast control means for receiv 
ing said video signal and operable thereon to 
thereby adjust the contrast of said video picture 
reproduced from said video signal; 

voltage-controlled color saturation control means for 
receiving said video signal and operable thereon to 
thereby adjust the color saturation of said video 
picture reproduced from said video signal; 

means for applying control voltages derived from 
said movable contact of said first variable resistor 
to said contrast control means and to said color 
saturation control means to thereby control said 
contrast and color saturation adjustments, respec 
tively; and 

a first switch connected in shunt relation with said 
output electrodes of said transistor means, said first 
switch adapted to be selectively opened so as to 
establish an automatic control mode whereby said 
video picture is controlled as a function of the 
ambient light condition, and said first switch 
adapted to be selectively closed to shunt said tran 
sistor means and establish a manual control mode 
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8 
whereby said video picture is controlled indepen 
dently of said ambient light condition. 

5. A control circuit according to claim 4, further 
comprising a capacitor connected between said input 
control electrode and one of said output electrodes of 
said transistor means for determining a time constant to 
prevent said transistor means from responding to rela 
tively rapid changes in said ambient light. 

6. A control circuit according to claim 5, wherein 
said capacitor is a unipolar capacitor. 

7. A control circuit for use in a color television re 
ceiver for controlling the video picture reproduced 
from a video signal, comprising: 
a first variable resistor having a movable contact for 
producing a control signal; 

variable impedance means connected in series with 
said first variable resistor, said variable impedance 
means having a control terminal for receiving a 
signal to determine the impedance thereof; 

photo-sensitive means coupled to said control termi 
nal of said variable impedance means and respon- . 
sive to ambient light to supply a corresponding 
impedance-determining signal thereto; 

voltage-controlled contrast control means for receiv 
ing said video signal and operable thereon to 
thereby adjust the contrast of said video picture 
reproduced from said video signal; 

voltage-controlled color saturation control means for 
receiving said video signal and operable thereon to 
thereby adjust the color saturation of said video 
picture reproduced from said video signal; 

means coupled to said movable contact of said first 
variable resistor for receiving said control signal 
and for deriving first and second control voltages 
therefrom in a predetermined ratio; 

means for applying said first control voltage to said 
voltage-controlled contrast control means to con 
trol said contrast adjustment of said video picture; 

means for applying said second control voltage to 
said voltage-controlled color saturation control 
means to control said color saturation adjustment 
of said video picture; and 

a switch connected in shunt relation with said vari 
able impedance means and having a movable 
contact and a stationary contact adapted to be 
opened so as to establish an automatic control 
mode whereby said video picture is controlled as a 
function of the ambient light condition, said mov 
able contact and said stationary contact adapted to 
be closed to shunt said variable impedance means 
so as to establish a manual control mode whereby 
said video picture is controlled independently of . 
said ambient light condition. 

8. A control circuit according to claim 7, wherein 
said switch includes a second stationary contact 
adapted to be closed with said movable contact when 
said movable and first stationary contacts are opened; 
and further comprising an indicating lamp connected 
between said second stationary contact and a source of 
voltage, said indicating lamp being energized when said 
movable and second stationary contacts are closed in 
an automatic control mode. 
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