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ABSTRACT OF THE DISCLOSURE 
A circuit for energizing the head and tail lamps of an 

automobile including a light sensor which causes en 
ergization of a relay coil when ambient light decreases. 
Relay coil moves an armature otf a ?rst contact to per 
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15 
mit a transistor to conduct current through emitter- . 
collector to head lamps, and onto a second contact per 
mitting current through emitter-base of transistor to ?ow 
to tail lamps through armature and second contact. 

. Summary of the invention 

This invention relates to light "sensitive control means 
and more particularly to light sensitivev control means for 
automotive lighting systems which incorporate a time 
delay section to maintain the lighting system energized 
for a predetermined adjustable time period after the igni 
tion circuit of the vehicle upon which it is mounted has 
been'switched oif and is an improvement over the‘ light 
sensitive control system shown in US. Patent No. 3,274, 
434, issued Sept. 20, 1966 in the name of Charles W. 
Miller assigned to a common assignee. 
5 Light sensitive control systems have been devised for 
automotive vehicles to switch on the lights when the am 
bient light level decreases below. a predetermined value 
and to turn on said lights if'the ambient light level in 
creases above that level. In the above identi?ed Miller 
patent, time delay means is incorporated in a basic cir 
cuit to maintain the lights of the vehicle energized for a 
short adjustable period of time after the ignition system 
is switched off to permit the operator to proceed to an 
other area before the lights are deenergized. 
The present improvement in-such a system is to pro 

vide simpler means to control the primary lighting circuits 
of the vehicle from such a light sensitive control system. 

It is a further object in making this invention to 
eliminate a power relay in a light-sensitive control sys 
tem and substitute therefor a transistor to control, the 
lamp circuits directly. 
With these and other objects in view which will be 

come apparent as the speci?cation proceeds, my invention 
will be best understood by reference to the following 
speci?cation and claims and the illustrations in the ac 
companying drawing, in which: . > i 

' The ?gure is a circuit diagram of a light sensitive 
control system for vehicle lighting circuits embodying 
my invention. ' . 

' Referring now more particularly to the drawing there 
is shown therein a primary control system including a 
light sensitive cell 2_ and two transistors T-1 and T-2 
which togetherwith their associated circuitry form the 
basic circuit. This circuit turns the vehicle lights on when 
the ambient light level decreases below a certain point and 
turns them o?‘ when the light level increases ‘above a given 
?gure. The‘main control is provided by transistor T—1 
in combination with a sensitive relay 3' formed by coil 
4 and its armature 6. The time delay feature previously 
mentioned for maintaining the lights in energized con 
dition to permit the operator to reach a remote area after 
leaving his car is provided by the transistor T-Z and its 
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associated circuitry. In the previous circuits in order to 
obtain proper switching of the actual lighting ‘systems, the 
sensitive relay 3, controlled at power relay to actually 
switch the light circuits on and oif. In the present in 
stance this power relay is eliminated and in its place 
there is substituted a transistor T-3 which controls the 
?ow of current to the head-lamp and tail lamp circuits of 
the vehicle causing them to be energized or de-energized. 
The main control transistor T-1 has its emitter 8 con 

nected to a secondary power supply line 10 which in turn 
is connected through resistor 12 to terminal 14 of the 
light sensitive cell 2. It is also connected through diode 
16 to a main power line 18 which is directly connected 
to the ignition energizing circuit as indicated by the label. 
A condenser 20 is connected across between emitter 8 
and base 22 of the transistor T-l. Terminal 24 of the 
light cell 2 is connected to an adjustable tap 26 which 
is movable over the surface of resistance 28, one ter 
minal of which is connected to the base 22 of transistor 
T-l and the opposite terminal connected to ground line 
30. A limiting resistor 32 is connected between the junc 
ture of diode 16 and resistance 12, to line 34 which ex 
tends between the collector 36 of transistor T-3 and the 
headlamps. Relay operating coil 4 is connected between 
collector 38 of transistor T-l and ground line 30 in such 
a manner that when the transistor T-l conducts and 
causes sufficient current to How through said coil 4 it will 
attract its armature 6 causing the same to pull down and 
move away from upper stationary contact 40‘ against 
which it is spring biased and down against lower con 
tact 42. This lower contact is directly connected through 
line 44 with the tail lamps of the vehicle. 

Relay armature 6 is connected by‘conductor 46 with 
the base 48 of transistor T-3. Secondary power line 10 
is connected directly to emitter 50 of transistor T-—2 and 
supplies the biasing voltage therefor. Collector 52 of 
transistor T-2 is connected through conductor 54 with 
base 22 of transistor T-1. Resistance 56 is connected be 
tween secondary power line 10 and ground line 30 and 
a second resistance‘ 58 is connected between secondary 
power line 10 and the headlamp circuit. A movable switch 
arm 60 is directly connected to ground line 30 which 
switch arm when closed on its stationary contact 62 
grounds the circuit. This switch is utilized to switch from 
manual to automatic operation. When the switch is closed 
the circuit is in position for automatic operation as the 
light sensitive control is energized. When it is open it is 
necessary for the operator to manually control the lights. 
The main power line 18 is connected to the base 64 of the 
transistor T-2 through two parallel circuits, one through 
a recti?er 66 and a resistance 68 in series and secondly 
through a resistance 70 having a variable tap 72 movable 
over its surface. This adjusts the time delay period. A 
condenser 74 is connected between base 64 of transistor 
T-2 and ground line 30. The vehicle battery is directly 
connected through line 76 to tie line 78 which extends 
between upper stationary contact 40 of the sensitive relay 
and emitter electrode 80 of the transistor T-3. 
The operation of the circuit will now be described. 

Assuming that the driver has closed switch 60-62 to in 
corporate automatic control and also that the ignition 
switch is closed and the car is running, the light sensitive 
system is now energized. The position of the armature 
6 of the sensitive relay is in the position assumed during 
daylight conditions or those of maximum ambient light 
on the light cell 2 and there is no necessity for the lighting 
system of the car to be energized. At this time voltage is 
applied to line 18 through the ignition switch and through 
diodes 16 and 66 to the secondary power line 10 and to 
the time delay system, respectively. At this time voltage 
on the light cell v2 and on the line 18 is substantially the 
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same and the resistor 12 furnishes voltage to the emitters 
8 and 50‘ of the transistors T-1 and T-Z. The bias on the 
base 22 of transistor T-l is high causing the sensitive 
relay 3 to be de-energized, allowing its armature 6 to be 
held up in the position shown and the vehicle lighting 
system will be deenergized for the following reasons. The 
emitter '80 of the transistor T-3 is directly fed by the car 
battery. The collector 36 is directly connected to the head 
lamps through line 34 and the ‘base 48 is connected to 
the tail lamps through line 44 only when the armature 6 
is in its lower or energized position. When the sensitive 
relay is in the position shown, no base current ?ows since 
the base and emitter are at the same potential and the 
transistor T-3 is cut oif hence no collector current ?ows 
and both headlamps and tail lamps are oil. 
When the ambient light level on the light cell 2 de 

creases to a point ‘where it is necessary to switch on the 
lights, the resistance of this light cell increases and cur 
rent through the potentiometer 28-26 is reduced to a point 
changing the base bias on transistor T-l so that there is 
su?icient current ?owing through that transistor and of 
necessity through the relay coil 4 in series therewith to 
cause it to pull on its armature 6 to its engaging position 
away from stationary contact 40- and into engagement 
with contact 42. This breaks the voltage supply circuit to 
the base 48 and that is open circuited causing the base bias 
to change on transistor T-3 and the transistor can turn 
(on so that current can ?ow therethrough to the headlamps 
‘energizing the same. The forward bias from emitter to 
base is also su?icient to permit ?ow therethrough to feed 
the line 44 to energize the tail lamps. The ratio from turn 
off to turn on is obtained through resistor 58 vfrom sec 
ondary power line 10 to the headlamps for the following 
reason. When the headlamps are off the lower terminal 
of this resistor is grounded through the headlamp ?la 
ment. It is then in parallel with the resistor 56 from the 
emitter S to ground. The emitter of T-1 is thus maintained 
at a given voltage which when used in a normal automo 
tive circuit may be 9 volts. When the headlamps are on, 
the resistor 58 is essentially in parallel with resistor 12 
which is of considerably lower value and this raises the 
voltage at emitter 8 to a higher value as, in the example 
shown, perhaps 10 volts, thus requiring a higher light 
level to turn transistor T-1 off than that required to turn 
it on. T-3 operates to provide a separation between the 
circuits supplying the ?laments of the tail lamps and head 
lamps and also eliminates the necessity for a large power 
relay for switching. 
The ‘delay portion of the circuit incorporating transis 

tor T-2 forms no part of the present invention but does 
provide a delay in the de-energization of the lighting sys 
‘tem 'when the operator parks the car and desires to leave 
:it in a darkened area. Assuming that the car has been 
‘operating and that the ambient light is at a very low 
level requiring illumination, the operator reaches an area 
Where he desires to leave the vehicle. He ?rst shuts oil 
:the ignition system and this immediately removes the 
:supply voltage from power line 18. The car lighting sys 
tem, however, remains energized. The lights now receive 
power through line 76 as before described, emitter 80, 
body of transistor T-3, collector 36 and through line 34 
to headlamps, base ‘48, line 46, armature 6, line 44 to the 
‘tail lamps and through resistance 32 to the secondary 
power line 10 to maintain the transistors T-1 and T-2 
energized. During the normal operation of the electrical 
system of the car the condenser 74 became charged to a 
predetermined degree and maintains this charge until the 
ignition switch is turned off and power line 18 becomes 
de-energized. Now the charge on capacitor 80 may leak 
off through adjustable rhesostat 70-72 to ground line 18. 
This causes the voltage on the base 64 of transistor T-2 
to approach ground and transittor T-2 which has been 
biased off may now conduct. Current ?ow through tran 
sistor T-2 also ?ows through sensitivity control poten 
tiometer 26-28 which raises the base potential of base 22 
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to cause transistor T-1 to cut olf releasing relay armature 
6 of the sensitive relay 3 and, therefore, cutting off the 
lights after a predetermined delay period depending upon 
the setting of the potentiometer 70-72 which determines 
the time period of discharge of the condenser 74 and thus 
the length of time required to bring transistor T-2 to a 
conducting stage to cause such switching. Transistor T-2 
is, therefore, non-conducting during all periods of opera 
tion of the lighting system of the car except for a few 
seconds when it is called into play after the ignition switch 
is turned off. 
What is claimed is: 
1. In a light sensitive control system, a plurality of 

load circuits that it is desired to control, a light sensitive 
device, a ?rst transistor having an emitter, base and 
collector electrodes, a source of electrical power connected 
to said emitter to properly bias the ?rst transistor, said 
light sensitive device being connected across the base 
emitter electrodes, relay means including a coil and 
switching means actuated thereby, said coil being con~ 
nected in circuit with said collector electrode and its 
energization controlled by conductivity of the ?rst transis 
tor, a second transistor having a base, emitter and col 
lector electrodes, said emitter electrode of the second 
transistor being connected to the switching means and the 
source of electrical power, the collector electrode to one 
of the load circuits and the base to the switching means, 
said switching’ means also being connected to another of 
the load circuits so that as the light intensity on the light 
sensitive device changes it will vary conductance through 
the ?rst transistor which controls the relay means and that 
in turn switches the load circuits through the second 
transistor. 

2. In a light sensitive control system, a plurality of load 
circuits that it is desired to control, a light sensitive device, 
a ?rst transistor having an emitter, base and collector 
electrodes, a source of electrical power connected to said 
emitter to properly bias the ?rst transistor, said light sensi 
tive device being connected across the base-emitter 
electrodes, relay means including a coil and switching 
means actuated thereby, said coil being connected in cir 
cuit with said collector electrode and its energization 
controlled by conductivity of the ?rst transistor, a second 
transistor having a base, emitter and collector electrodes, 
said emitter electrode of the second transistor being con 
nected to the switching means and the source of electrical 
power, the collector electrode to one of the load circuits 
and the base to the switching means, said switching means 
also being connected to another of the load circuits so 
that as the light intensity on the light sensitive device 
changes it will vary conductance through the ?rst transistor 
which controls the relay means and that in turn switches 
the load circuits through the second transistor, and time 
delay means connected to the ?rst transistor to maintain 
the same energized for a predetermined period after the 
?rst-named connection of the ?rst transistor to the source 
of electrical power is broken. 

3. In a light sensitive control system, a plurality of load 
circuits that it is desired to control, a light sensitive device, 
a ?rst transistor having an emitter‘, base and collector 
electrodes, a source of electrical power connected to said 
emitter to properly bias the ?rst transistor, said light sensi 
tive device being connected 7 across the base~emitter 
electrodes, relay means including a coil and switching 
means actuated thereby, said coil being connected in cir 
cuit with said collector electrode and its energization 
controlled by conductivity of the ?rst transistor, a second 
transistor having a base, emitter and collector electrodes, 
said emitter electrode of the second transistor being con 
nected to the switching means and the source of electrical 
power, the collector electrode to one of the load circuits 
and the base to the switching means, said switching means 
also being connected to another of the load circuits so that 
as the light intensity on the light sensitive device changes 
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it will vary conductance- through the ?rst transistor which 
controls the relay means and that in turn switches the load 
circuits through the second transistor, and resistance 
means connected between the emitter electrode of the ?rst 
transistor and one of the load circuits to change the bias 
on the ?rst transistor between periods of load energization 
and de-energization so that it requires differing amounts of 
light to switch the load circuits on than to hold them 
energized. 

4. Apparatus for energizing the head lamps and tail 
lamps of an automotive vehicle in response to ambient 
light conditions comprising: a source of electrical power 
and a relay coil, a normally nonconductive switching 
device connected in series with the source and coil, -a light 
sensing device connected to render the switching device 
conductive when the ambient light decreases to a pre 
determined value, a transistor having emitter, collector 
and base electrodes, a switch having an armature con 
trolled by the relay coil and ?rst and second terminals 
which may be separately contacted by the armature, bias 
means connected to the ?rst terminal, the tail lamps being 
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connected to the second terminal, the armature being con 
nected to the base electrode of the transistor, the source 
being connected to the emitter electrode and the head 
lamps being connected to the collector electrode, and 
means normally urging the armature into contact with the 
?rst terminal thereby to render the transistor noncon 
ductive, but the last mentioned means being overridden 
by the relay coil, when energized, to bring the armature 
into contact with the second terminal thereby to render 
the transistor conductive, to energize the head lamps 
through the emitter-collector circuit of the transistor and 
to energize the tail lamps through the emitter-base circuit 
of the transistor, the armature and the second terminal. 
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