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The present invention relates to the automatic switch-
ing of automobile headlamps in response to light from
the headlamps of other motor vehicles as they approach
and pass and, for this purpose, provides a non-oscillatory
circuit which is very reliable, compact, inexpensive, and
simple and which will operate directly off an automobile
battery.

This circuit employs a field effect transistor whose
gate is back biased with respect to its source by a circuit
including a photosensitive resistive element positioned in
an automobile to pick-up light from the headlamps of
oncoming motor vehicles. When the light from the
headlamps of an approaching motor vehicle strikes the
photosensitive resistive element and thereby decreases the
resistance of the photosensitive resistive element, the
magnitude of the back bias on the gate is increased there-
by decreasing the current flow through the field effect
transistor. When the motor vehicle passes, the increase
in resistance of the photosensitive resistive element, due
to the drop in the intensity of the light reaching the
photosensitive resistive element decreases the back bias
on the gate of the field effect transistor thereby increas-
ing current flow through the field effect transistor. This
variation in current flow through the field effect tran-
sistor with changes in light intensity is used to control
the energization and deenergization of a relay which in
turn controls the flow of current through the filaments of
the headlamps so as to cause the headlamps to dim upon
the approach of the motor vehicle and to brighten upon
the passing of the motor vehicle. i

In the preferred embodiment the photosensitive re-
sistor is provided with an electromagnetic shuiter. When
the headlamps are on, this shutter permits light to reach
the photosensitive resistive element to switch the head-
lamps as outlined above. However, when the head-
lamps are turned off the shutter shields the photosensitive
resistive element from light, protecting the photosensi-
tive resistive element from deterioration due to the ad-
verse effect of sunlight.

For a better understanding of our invention and other
advantages thereof reference should be had to the ac-
companying schematic diagram of the preferred embodi-
ment.

In the schematic diagram, the high beam filaments of
the headlamps of the automobile are illustrated by the
two filaments 10 and 12, the low beam filaments of the
headlamps are illusirated by the two filaments 14 and
16, and the headlamp override foot switch of the auto-
mobile is illustrated by the switch 18. With the foot
switch 18 in the high beam position, current flows di-
rectly from the positive terminal 29 of the battery through
the foot switch 18 and the high beam filaments 1§ and
12 to the negative, or grounded, terminal 22 of the bat-
tery to light the high beams.

With the foot switch 18 in its low or high beam auto-
matic position, the position of the armature 26 of the
relay 24 will determine whether the high or low beam
filaments are energized. With the relay 24 deenergized,
the armature is positioned against a normally closed con-
tact 28 and current flows from the positive terminal 20
of the battery through the foot switch 18, the armature
26, the normally closed contact 28, and the low beam
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filaments 14 and 16 to the negative terminal 22 of the
battery to light the low beam filaments. With the re-
lay energized, the armature is positioned against a
normally open contact 29 and current flows from the
positive terminal 20 of the battery through the foot switch
18, the armature 26, the normally open contact 29, and
the high beam filaments 10 and 12 to the negative ter-
minal 22 of the battery to light the high beam filaments.

The coil 30 of the relay 24 is connected between the
positive terminal 20 and the emitter of a PNP transistor
32. The collector of the PNP transistor 32 is connected
directly to the negative terminal 22. The base of the
PNP transistor 32 is connected directly to the collector
of NPN transistor 36 whose emitter is connected directly
to the negative terminal 22 and through a biasing resistor
34 to the positive terminal 20, Therefore, the energiza-

" tion of the relay 30 will depend on the voltage drop across
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biasing resistor 34 which in turn depends on the cur-
rent flow through the NPN transistor 36.
In accordance with the present invention, current flow

~ through the NPN transistor 36 is controlled by a circuit
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including a field effect transistor 38 and a photosensitive
resistive element 40. The source terminal of the field
effect transistor 38 is connected to a sliding tap on a
resistor 42 which is connected in series with another

. resistor 44 between the positive and negative terminals
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20 and 22. The drain terminal of the field effect tran-
sistor 38 is connected directly to the base of the NPN
transistor 36 and through a thermistor 45 to the negative
terminal 22. Current flows from the positive terminal

20 through resistor 42 and its sliding tap, the source to
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drain path of the field effect transistor, and the thermistor
45 to the grounded terminal 22 thereby providing a volt-
age drop across the thermistor 45 to control the current
flow through the NPN transistor 36.

The magnitude of the voltage drop across thermistor
45 depends on the biasing circuit for the gate of the
fleld effect transistor. This biasing circuit includes the
photosensitive resistive element 49 which is connected
between the gate of the field effect transistor 38 and the
positive terminal 20 and a resistor 46 which is connected
between the gate of the field effect transistor and the
negative terminal 22. It also includes, a fixed resistor
48 and a variable resistor 59 connected in series between
the gate of the field effect transistor 38 and the negative

. terminal 22 with a second armature 52 of the relay 24
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and the normally open contact 54 of that armature.

With no light impinging on the photosensitive resistive
element 49, the relay 24 is kept energized by the back bias
on the gate of the field effect transistor provided by
the above-described biasing circuit. Therefore, if the
foot switch is in its automatic position, the high beam
filaments 10 and 12 are thereby energized. However,
when a motor vehicle approaches, the light from its head-
lamps is picked up by a lens 56 positioned in front of the
photosensitive resistive element 40 and is transmitted
through the aperture 58 in an electromagnetically con-
trolled shutter to the photosensitive resistive element 49.
The light impinging on the photosensitive resistive element
40 causes it to decrease in resistance. This decrease in
resistance causes an increase in the magnitude of the back
bias on the gate of the field effect tramsistor 38 thereby
decreasing the current flow through the field effect transis-
tor. The decrease in current flow through the field effect
transistor 38 drops the potential across the thermistor 45
which in turn cuts the current flow through the NPN
transistor 36. A drop in current flow through NPN tran-
sistor 36 decreases the potential across the resistor 34
reducing the magnitude of the current through transistor
32 and the coil 39 of the relay 24 causing the relay to
become deenergized.
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With deenergization of the relay, the circuit through
the high beam filaments 10 and 12 is broken by the arma-
tire 26, and the circuit through the low beam filaments
14 and 16 is completed by the armature 26 thereby dim-
ming the headlamps.

The deenergization of the relay also breaks the ground
connection to the base of the field effect transistor 38
through resistors 48 and 50, removing these resistors from
the biasing circuit for the field effect transistor 38. This
further increases the back bias on the gate of the field effect
transistor 38 assuring that the relay will not be reenergized
by the dimming of the approaching motor vehicles head-
lamps. Of course, when the vehicles pass each other, the
decrease in light intensity will be sufficient to cause the
relay 24 to be teenergized turning on the high beams 10
and 12 and restoring the ground circuit through the arma-
ture S2.

The taps on resistors 42 and 50 permit adjustment of
the circuits for variations in sensitivity from circuit to
circuit. The tap on resistor 42 allows adjustment of the
light intensity level at which the high beams will go on
and the tap on resistor 50 permits adjustment of the
light intensity level at which the headlamps will be switched
to the low beams. The thermistor 45 is employed
instead of a normal resistor to compensate for variations
in the characteristics of circuit elements with tempera-
ture. To prevent the NPN transistor from being burnt
out, a diode 62 is connected across the coil of the relay
30 to shunt current transients.

In certain cases it is desirable that the switching of
headlamps not be automatically controlled. For this
purpose a switch 64 is connected between the coil 30
of the relay and the emitter of the PNP transistor 32.
When this switch is open it prevents energization of the
coil of the relay therefore leaving the low beam filaments
energized unless the foot switch 18 is changed to its high
beam position.

The circuit as shown at 66, is fused and is provided
with a panel switch 70 for extinguishing the lights alto-
gether, When the lights are extinguished, the coil 72 of
the electromagnetic shutter 60 is deenergized since it is
connected to the battery in series with the switch 70.
This ends the magnetic force the coil 72 exerted on the
paramagnetic plunger 74 allowing the shutter to be drawn
upwardly by a spring 76 connected under tension between
the shutter and a fixed support. This moves the aperture
58 upwardly, blocking the flow of light to the photosensi-
tive resistive element 40. Photosensitive resistance ele-
ments have a tendency to deteriorate when exposed to
light and this is to protect the photosensitive resistive ele-
ment from light when it is not performing its function.

The invention has now been described in its preferred
embodiment. It will be understood that the present ap-
plication is not limited to the preferred embodiment of the
invention but it is intended to cover all changes and modi-
fications of the preferred embodiment which do not con-
stitute departures from the spirit and scope of the in-
vention.

What is claimed is:

1. A control circuit for the headlamps of an automobile
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powered directly from the car carried battery and which
will automatically dim the high beams at the approach
of oncoming motor vehicles and will antomatically return
the high beams when oncoming motor vehicles pass com-
prising a photosensitive resistive element positioned in
the automobile so that light from the headlamps of on-
coming motor vehicles will strike the photosensitive resis-
tive element and decrease its resistance, an amplifying
means having an input stage with a field effect transistor
and an output terminal at which the magnitude of current
flow will vary with changes in the magnitude of current
flow through the field effect transistor, biasing means in-
cluding said photosensitive resistive element connected to
the field effect transistor so as to vary the magnitude of
current flow at the output terminals of the amplifying
means as motor vehicles approach and pass, and an elec-
tromagnetic relay having armature means connected to
the battery of the automobile, first contact means connect-
ed to the low beam filaments of the headlamps of the
automobile, second contact means connected to the high
beam filaments of the headlamps of the automobile and an
electromagnetic coil connected to the output terminals of
the amplifying means so that the relay can be energized
and deenergized by the changes in current flow at the out-
put terminals of said amplifying means to position the
armature means either against the first contact means or
against the second contact means.

2. The headlamp control circuit of claim 1 including
an electromagnetically actuated shutter means which
shields the photosensitive resistive element from light
when the antomobile’s headlamps are off but which permits
light to reach the photosensitive resistive element when the
automobile’s headlamps are on.

3. The headlamp control circuit of claim 1 wherein said
biasing circuit back biases said field effect transistor, said
back bias being increased by light impinging in the photo
resistive element.

4. The headlamp control crcuit of claim 3 wherein said
biasing circuit varies as a function the position of the
armature. to increase the back bias on the field effect tran-
sistor when the armature is against the first of the con-
tacts.

5. The headlamp control circuit of claim 4 wherein
said biasing circuit includes said photosensitive resistive
element connected between the gate terminal and source
terminal of the field effect transistor, a first resistance
means connected between the gate terminal and the drain
terminal of the field effect transistor and a second re-
sistance means which is coupled between the gate terminal
and the drain terminal of said field effect transistor only
when the armature is positioned against the second contact
means.
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