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ELECTRONIC Rl-IEOSTAT METHOD AND 
APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a reissue of US. Pat. No. 4,935,641, issued Jun. 
19, 1990. 

TECHNICAL FIELD 

The present invention concerns a control circuit for ener 
gizing a device with a pulse width modulated signal whose 
duty cycle is controlled to vary the power delivered to the 
device by the control circuit. 

BACKGROUND ART 

A conventional technique for controlling the intensity of 
an instrument cluster on a motor vehicle dashboard incor 
porates a mechanical rheostat in series with a voltage supply. 
The series resistance of the rheostat attenuates power deliv 
ered to the panel lamps and allows the automobile operator 
to adjust the light intensity from the dash panel. The use of 
a series limiting resistance in a rheostat dissipates unneces 
sary amounts of heat which is not only ineflicient, but can 
alter the operating characteristics of other instrument panel 
components. In addition, the rheostat power adjustment 
technique of the prior art results in variable operation 
between different electronic subassemblies. 

DISCLOSURE OF THE INVENTION 

[The present invention concerns a solid state device 
driver, panicularly adapted for use in energizing one or more 
dashboard panel lamps in a motor vehicle] 

[A control circuit for regulating operation of a dashboard 
panel lamp is powered by a voltage source which in addition 
to energizing the control circuit, is used to activate the panel 
lamp. In a motor vehicle use of the invention, this power 
source would be the battery which is switched to the circuit 
through the ignition input] 

[An oscillator is included in the control circuit for gen 
erating an oscillating waveform that varies between a maxi 
mum and a minimum voltage. A comparator monitors this 
oscillating signal and compares the oscillating signal with a 
user-adjusted reference voltage to produce a pulse width 
modulated output having a duty cycle (or on/off period) that 
varies with the user-adjusted reference voltage. The output 
from the comparator is coupled to a drive circuit that accepts 
the pulse width modulated signal from the comparator and 
energizes the panel lamps in synchronism with this output. 
The reference voltage signal to the comparator circuit is 
generated by a voltage divider circuit having a switch which 
allows the user to adjust the reference voltage and thereby 
control the average power delivered to the panel lamps] 

[In accordance with a preferred embodiment of the inven 
tion, the adjustable reference input to the comparator circuit 
is derived from a voltage divider having a ?xed leg and a 
variable leg coupled through a rotary switch which selec 
tively taps into a voltage divider network to adjust the 
reference level input to the comparator. Thus, although an 
adjustable resistance is utilized in accordance with a pre 
ferred design, this resistance does not directly dim the panel 
lamps, but instead is used to generate a reference signal. The 
resistance values can be substantially greater than those used 
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2 
for series signal attenuation in the prior art. This results in 
less current flow and thus less heat dissipation] 

[Since one object of the invention is to reduce heat 
dissipation, the signal driver coupled to the panel lamps has 
a low impedance. To accomplish this goal, the preferred 
embodiment utilizes an FET having its drain contact coupled 
to the battery voltage through the vehicle ignition. Since the 
FET conducts when the gate voltage exceeds the source 
voltage by a speci?ed amount, the preferred circuit includes 
a voltage doubler that generates a voltage greater than the 
ignition signal to bias the FET into conduction] 
[A circuit constructed in accordance with the invention 

also provides a low power analog output coupled to the user 
adjustable voltage divider. This analog output provides 
compatibility with existing systems that require an analog 
power adjustment] 

[From the above it is appreciated that one object or the 
invention is a solid state control circuit for adjusting the 
power delivered by an energizing signal. One use of the 
invention is for controlling the panel lamp intensity in a 
motor vehicle dashboard. This and other objects, advantages 
and features of the invention will become better understood 
from a detailed description of the invention when discussed 
in conjunction with the accompanying drawings] 

The system of the present invention overcomes the prob 
lems of the prior art by providing a circuit which is more 
e?icient in operation when coupled to a resistive device such 
as a panel lamp. The circuit embodying the present invention 
includes an adjustable controller, a modulator for producing 
a pulse signal at an output which is controlled by said ' 
adjustable controller, and a driver: The driver is coupled to 
the output of the modulator; the resistive device and a 
voltage source. In one embodiment the driver couples the 
resistive device to the voltage source in synchronism with the 
pulse signal such that the average voltage applied to the 
resistive device by the drive means is adjusted using the 
adjustable controller. 

According to one aspect of the invention, the adjustable 
controller includes a variable impedance device. The vari< 
able impedance device according to one embodiment of the 
invention is a voltage divider 
According to another aspect of the invention, an oscillator 

is utilized to generate an oscillating signal. A comparator 
monitors the oscillating signal and compares the oscillating 
signal with a user adjusted reference voltage to produce a 
pulse width modulated output. The duty cycle of the modu 
lared output varies with the user adjusted reference voltage. 
The output from the comparator is coupled to a drive circuit 
which couple a voltage to the resistive device in synchronism 
with the pulse signal. 

According to yet another aspect of the invention, the 
driver circuit includes a transistor According to the most 
preferred embodiment, the transistor is an F ET device 
connected to the battery voltage source and the resistive 
device. 

This system provides adjustment of the power delivered to 
a resistive device using a circuit which dissipates less heat. 
Accordingly, in one implementation the circuit may be used 
to control panel lamp intensity in a motor vehicle dash board 
while allowing consistent operating characteristics between 
di?erent electronic sub assemblies. These and other objects, 
advantages and features of the invention will become better 
understood from a detailed description of the invention 
together with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit schematic for the invention: 
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FIG. 2 depicts waveforms at various circuit junctions in 
the FIG. 1 schematic; 

FIG. 3 is an enlarged circuit schematic showing an FET 
drive transistor for driving a panel lamp; 

FIG. 4 is a front elevation view of a panel lamp control 
knob for adjusting average power that energizes the panel 
lamp; 

FIG. 5 is a plan view of the FIG. 4 control module; 
FIG. 6 is a rear elevation view of the control module 

showing contact pins for interfacing the control module; and 
FIG. 7 is a side elevation view of the control module. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Turning now to the drawings, FIG. 1 is a schematic of a 
control circuit 10 used to modulate the power output used to 
energize a control device. The disclosed embodiment is 
particularly suited for providing a controlled voltage to a 
resistive device. For example, the circuit may be used for 
attenuating drive signals applied across a dashboard panel 
lamp cluster to allow the motor vehicle operator to adjust the 
lamp illumination. 
As seen most clearly in FIG. 3. a battery signal of 12 volts 

is coupled to the circuit 10 of FIG. 1 and is applied to the 
drain input 12 of a ?eld effect transistor 14. A control input 
to the gate 16 of the transistor 14 dictates whether current 
?ows through the transistor. When the transistor conducts. a 
lamp 20 shown in FIG. 3 is energized since the l2 volts 
(approx.) signal from the battery is coupled across the lamp. 
The control technique utilized in conjunction with the 

FIG. 3 circuit is a pulse width modulated control. If the gate 
voltage to the FET is modulated with a duty cycle which can 
be controlled by the motor vehicle operator, the lamp 
illumination intensity can be controlled. The particular con 
?guration shown in FIG. 3 is useful since during those 
periods of a pulse width modulated signal that the transistor 
conducts, a very low impedance is coupled in series with the 
dashboard lamp 20. To accomplish this low impedance 
driving of the lamp, the FET drain is directly coupled to the 
source of energizing voltage and no intervening impedance 
devices such as resistors or the like are needed. This con 
struction results in one requirement, however, in that to 
activate the transistor 14, the gate voltage must be a speci 
?ed amount above the battery input at the transistor‘s drain. 
In particular, to guarantee turning on of the transistor, a 6 
volt difference between the gate and drain input is needed. 

Returning to FIG. 1, an oscillator circuit 30 comprises a 
comparator amplifier 32 having non-inverting and inverting 
inputs 34, 36. The inverting input to the comparator ampli— 
?er 32 is coupled to a capacitor 40 that is charged to a 
maximum voltage when the comparator output goes high 
and is discharged through a diode 42 when the comparator 
output goes low. The relative time periods for charging and 
discharging the capacitor are substantially different. During 
the discharge period, the capacitor 40 is coupled to the 
comparator output through the diode 42 and a small resistor 
44. During the charging period, the capacitor 40 charges 
through a relatively large resistor 46 so that the voltage on 
the capacitor is a saw-tooth waveform having a relatively 
gentle upward ramping slope and a relatively rapid decreas 
ing slope on the discharge portion of the cycle. A feedback 
resistor 48 adds a degree of hysteresis to the oscillator 
operation to assure the comparator output oscillates and does 
not reach a steady state condition. 
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4 
The voltage on the capacitor 40 is coupled to a non 

inverting input on a second comparator ampli?er 60 used as 
a threshold sensing comparator. The inverting input 62 to the 
comparator 60 is coupled to a voltage divider network 62, 
having a ?xed leg resistor 64 coupled to the voltage source 
which drives the lamp, and a variable resistance portion that 
comprises a tapped resistance network formed from a plu 
rality of discrete resistor components. A rotary switch 66 
having an adjustable contact 68 is positioned by a user such 
that the contact 68 completes a path to ground from the 
tapped resistor network through a diode 70 and resistor 72. 
Depending upon the rotary switch setting, a resultant refer 
ence potential at the input 62 to the comparator 60 can be 
raised and lowered and thereby de?ne a pulse width modu 
lated duty cycle output from the comparator 60. In opera» 
tion, the comparator 60 compares the reference signal at the 
input 62 with the voltage on the capacitor 40 and generates 
an output dependent upon the relative size between these 
two signals. 

Turning to FIG. 2, the output from the comparator is 
schematically depicted for different reference voltage set 
tings as dictated by the user controllable rotary switch 66. As 
seen in FIG. 2 the oscillating voltage signal at the non 
inverting comparator input is unchanged but as the reference 
potential is adjusted from a value close to ground to a value 
approximating the battery voltage, the pulse width modu 
lated duty cycle of the comparator 60 changes from approxi» 
mately 100% to 0%. As the output duty cycle is reduced, the 
lamp illumination is also reduced so that for a maximum 
illumination, the reference voltage applied at the input 62 
should be a minimum. 

A doubler circuit 100 includes a capacitor 102, diode 104 
and coupling resistors 106, 108. When the output from the 
comparator 60 is low, the gate input is less than the drain 
input to the transistor and therefore the transistor does not 
conduct. To bias the transistor 14 into conduction, it is 
necessary that the gate input be biased at a level greater than 
the drain and therefore the necessity for the doubler circuit 
100. The mechanism for providing this high level signal is 
provided by the output from the oscillator comparator 32. 
When this output is low, the capacitor 102 or the doubler 
circuit 100 charges through the diode 104 to a voltage of 
approximately 12 volts. It is recalled that when the output 
from the comparator 32 goes low, the capacitor 40 dis 
charges through the resistor 44. This occurs rapidly but not 
so rapidly that the capacitor 102 in the doubler circuit cannot 
be fully charged. When the output from the comparator 32 
goes high, the capacitor voltage at the non-inverting com 
parator input begins to ramp upward and it is during this 
phase or the oscillator signal that the comparator 60 com 
pares the reference signal with the capacitor signal. For 
those periods the reference signal is less than the capacitor 
voltage, the output from the comparator 60 is high. This high 
signal is increased by the amount of voltage carried by the 
capacitor 102 since the positive terminal or the capacitor 102 
is coupled to the comparator output through the resistor 106. 
The negative side of the capacitor 102 is coupled to the 
battery voltage at the ignition input to the circuit and 
therefore when the comparator 60 generates a high output, 
the gate input to the transistor 14 is a voltage greater than the 
comparator output and speci?cally is a value of approxi 
mately 18 volts, a value sullicient to turn on the transistor 14. 
When the comparator output goes low, the transistor 14 turns 
off and awaits the next cycle from the oscillating voltage at 
the capacitor 40. 
An ampli?er 108 (FIG. 1) has an input 108a coupled to a 

junction between the resistor 64 and the dimmer switch 66. 
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An ampli?er output 109 provides an analog signal for use in 
those instances an existing circuit requires a controlled dc. 
voltage. In the disclosed circuit the dimmer switch 66 that 
controls the pulse width modulated output to the panel lamp 
also adjusts the voltage at the analog output 109 since the 
voltage at the ampli?er input 108a varies with the setting of 
the dimmer switch 66. 

Turning to FIGS. 4-7, the rotary switch 66 is housed in a 
module or housing 110 having an actuator 112 in the form 
of a control knob which can be actuated by the user and in 
particular rotated through an angle of approximately 90° to 
increase and decrease the reference input to the comparator 
60 (FIG. 1). The module 110 is preferably a panel-mounted 
module having panel retaining clips 114 which retain the 
module in place on a vehicle dashboard. Four signal carrying 
electric contacts 120—123 are coupled to the FIG. 1 circuit 
through the module 110. The output on one contact 123 is a 
pulse width modulated signal which when coupled to a panel 
lamp attenuates panel illumination in a manner described 
previously. By rotating the actuator 112 the duty cycle of this 
pulse width signal is controlled. As seen most clearly in FIG, 
4, the actuator 112 has a serrated edge to facilitate user 
rotation of the actuator. In addition, an indicator dot 130 on 
the outer periphery of the actuator enables the user to have 
a general indication on what level the panel light is now set. 

The contacts 120-122 carry individual ignition and 
ground signals as well as the analog output from the ampli— 
?er 108. Note, however, that if the particular use of the 
circuit does not require adjustable analog output the ampli 
?er output is open. 
The present invention has been described in conjunction 

with a panel lamp and in particular a mechanism for adjust 
ing the illumination provided by such a lamp. The disclosed 
circuit and techniques, however, have applicability in any 
circumstance wherein controlled attenuation of a signal in a 
manner analogous to prior art rheostat control is desirable. 
Thus, it is the intent that the invention include all modi? 
cations and altercations from the disclosed preferred 
embodiment falling within the spirit or scope of the 
appended claims. 

I claim: 
1. A vehicle power control circuit for regulating energiz 

ing power coupled to a device in a motor vehicle compris 
ing: 

(a) a [dc] vehicle voltage source for supplying energizing 
[the devicelpower; 

(b) oscillator means for generating an oscillating voltage 
waveform that varies between a maximum and a mini 
mum voltage; 

(c) comparator means for comparing the oscillating volt 
age waveform from the oscillator means with a refer 
cnce voltage to produce a pulse width modulated output 
whose duty cycle varies as a function of the reference 
voltage; and 

((1) drive means coupled to the pulse width modulated 
output of the comparator means for coupling the device 
to the dc. voltage source in synchronism with the pulse 
width modulated output; 

(c) said comparator means including a reference voltage 
divider circuit connected to the dc. voltage source 
including adjustment means to allow a user to adjust 
the reference voltage and [control] to vary the average 
voltage applied to the device by the drive means. 

2. The vehicle power control circuit of claim 1 wherein the 
dc. voltage source comprises a motor vehicle battery and 
the drive means comprises a ?eld effect transistor having a 
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6 
drain coupled to the battery and a source coupled to the 
device and wherein the output of the comparator means is 
coupled to the gate of said ?eld elfeet transistor to bias said 
transistor into conduction in synchronism with said pulse 
width modulated output. 

3. A method of [controlling] manually adjusting the 
power delivered to a motor vehicle device from the vehicle 
power supply by pulse width modulating a direct current 
energizing signal that is coupled to the device, said method 
comprising the steps of: 

(a) providing an oscillating signal that repeatedly varies 
from a maximum to a minimum value; 

[(b) comparing the repeatedly varying oscillating signal 
with a reference signal and generating a pulse width 
modulated output signal whose duty cycle depends on 
how long the oscillating signal is less than the ref crencc 
signal; 

(c) adjusting the reference signal to control the duty cycle 
of the pulse width modulated output signal;] 

(b) adjustably controlling the oscillating signal to have 
varying duty cycles; 

(c) coupling the vehicle power supply to a terminal 
through an ignition switch; and 

(d) coupling [the direct current energy signal] said ter~ 
minal to the device in synchronism with the pulse width 
modulated output signal when the ignition switch is 
closed such that the device receives controlled power 
when the ignition switch is closed and does not receive 
energy when the ignition switch is open. 

4. The method of claim 3 wherein the adjusting step is 
performed by providing a voltage divider network having a 
plurality of taps, each tap having a different voltage output, 
energizing said tapped voltage divider network with the 
direct current energizing signal and coupling a selected one 
tap from the voltage divider network to a comparator circuit 
as said reference signal for comparing with the oscillating 
signal during said comparing step. 

5. An electronic rheostat comprising: 
(a) a modulating circuit for generating a pulse width 

modulated output, said modulating circuit including: 
(i) a comparator; 
(ii) an oscillator having an output coupled to one 

comparator input; and 
(iii) an adjustable voltage divider for coupling an 

adjustable reference signal to a second input of said 
comparator; 

(iv) said comparator producing a pulse width modu 
lated output with a duty cycle controlled by the 
reference signal; 

(b) a switching element electrically connected to the 
comparator output and responsive to the pulse width 
modulated output of said comparator to selectively 
couple an energizing signal through the electronic 
rheostat to a rheostat output at the duty cycle of said 
comparator output; 

(e) a rheostat housing defining an enclosure for housing 
the modulating circuit and the switching means and 
including mounting tabs for mounting said rheostat 
housing to a panel; 

((1) a rheostat actuator movably mounted to said rheostat 
housing for adjusting the setting of the adjustable 
voltage divider and thereby control the duty cycle of 
said comparator output; and 

(e) three electric contacts supported by said housing, one 
contact for routing a reference or ground signal into 
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said housing to said modulating circuit, a second con 
tact for routing the energizing signal into the housing, 
and the third contact for routing a modulating output 
from said rheostat from the housing. 

6. The rheostat of claim 5 additionally comprising an 5 
analog ampli?er coupled to said voltage divider and a fourth 
electric contact coupled to an output of the analog ampli?er. 

7. A power control circuit for regulating energizing power 
coupled to a device, said control circuit comprising: 

(a) a dc. voltage source for energizing the device; 10 
(b) oscillator means for generating an oscillating voltage 

waveform that varies between a maximum and a mini 
mum voltage; 

(c) comparator means for comparing the oscillating volt 
age waveform from the oscillator means with a refer 
ence voltage to produce a pulse width modulated output 
whose duty cycle varies as a function of the reference 
voltage; 

(d) drive means coupled to the pulse width modulated 
output of the comparator means for energizing the 2[] 
device in synchronism with the pulse width modulated 
output by coupling the dc. voltage source to said 
device; 

(c) said comparator means including a reference voltage 
divider circuit connected to the dc. voltage source 25 
including adjustment means to allow a user to adjust 
the reference voltage and control the average voltage 
applied to the component by the drive means; and 

(i) an analog output ampli?er coupled to the voltage 
divider circuit to provide an analog output in addition 30 
to the output from the drive means. 

8. A power control circuit for regulating energizing power 

LA 

coupled to a component, said control circuit comprising: 

(a) a dc. voltage source for energizing the device; 
(b) oscillator means for generating an oscillating voltage 35 
waveform that varies between a maximum and a mini 
mum voltage; 

(c) comparator means for comparing the oscillating volt» 
age waveform from the oscillator means with a refer 
ence voltage to produce a pulse width modulated output 
whose duty cycle varies as a function of the reference 
voltage; and 

(d) drive means coupled to the pulse width modulated 
output of the comparator means for energizing the 45 
device in synchronism with the pulse width modulated 
output by coupling the dc. voltage source to said 
device; 

(e) said comparator means including a reference voltage 
divider circuit connected to the dc. voltage source 50 
including adjustment means to allow a user to adjust 
the reference voltage and control the average voltage 
applied to the device by the drive means; and 

(1') said drive means including 
(i) a ?eld effect transistor having a drain coupled to the 55 

dc, voltage source and a source coupled to the 
device and wherein the output of the comparator 
means is coupled to the gate of said ?eld effect 
transistor to bias said transistor into conduction in 
synchronism with said pulse width modulated out- 60 
put; and 

(ii) a voltage doubler coupled to an output from the 
comparator means to assure a su?icient bias voltage 
is coupled to the gate of said ?eld effect transistor to 
bias the transistor into conduction. 65 

9. A module for detachably mounting to a display panel 
and controlling a device of a motor vehicle: 

8 
(a) a monitoring circuit including ignition and ground 

inputs and powered by a voltage difference between 
said inputs, said monitoring circuit having an interface 
for generating an output signal in response to a sensed 
condition that varies during the operation of the motor 
vehicle; 

(b) a driving circuit coupled to the output signal for 
driving such device; and 

(c) a support for mounting the monitoring circuit to the 
panel so that a portion of the module is accessible to an 
information conveying side of said display panel. 

10. A module according to claim 9 wherein the module 
includes a rotatable actuator and an energization signal 
receiving contact for receiving a dc. energization circuit and 
wherein the interface comprises: 

(i) an oscillator for generating an oscillating voltage 
waveform that varies between a maximum and a mini 
mum voltage; and 

(ii) a reference voltage divider circuit connected to the 
energization signal for generating a reference voltage 
signal related to an angular displacement of the rotat 
able actuator; and 

(iii) a comparator for receiving the oscillating voltage 
waveform and the reference voltage signal and com 
paring the oscillating voltage waveform and reference 
voltage signal to produce the output signal. 

11. [A module according to claim 10] A module for 
detachably mounting to a display panel and controlling a 
device of a motor vehicle comprising: 

(a) a monitoring circuit including ignition and ground 
inputs and powered by a voltage difference between 
said inputs, said monitoring circuit having an interface 
for generating an output signal in response to a sensed 
condition that varies during the operation of the motor 
vehicle; 

(b) a drivinggcircuit coupled to the output signal for 
driving such device; 

(0) a support for mounting the monitoring circuit to the 
panel so that a portion of the module is accessible to an 
information conveying side of said display panel; 

a rotatable actuator and an energization signal receiving 
contact for receiving a dc. energization signal; 
wherein the interface comprises: 
(i) an oscillator for generating an oscillating voltage 
waveform that varies between a maximum and a 
minimum voltage; and 

(ii) a reference voltage divider circuit connected to the 
energization signal for generating a reference volt 
age signal related to an angular displacement of the 
rotatable actuator; and 

(III) a comparator, for receiving the oscillating voltage 
waveform and the reference voltage signal and com 
paring the oscillating voltage waveform and refer 
ence voltage signal to produce the output signal; and 
wherein the driving circuit includes: 

(i) a ?eld e?'ect transistor having a drain coupled to the 
energization signal receiving contact and a source 
coupled to the device and whereto the output of the 
comparator is coupled to the gate of said ?eld effect 
transistor to bias said transistor into conduction in 
synchronism with said pulse width modulated output; 
and 

(ii) a voltage doubler coupled to an output from the 
comparator means to assure a su?icient bias voltage is 
coupled to the gate of said ?eld effect transistor to bias 
the transistor into conduction. 
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12. A module according to claim 9 wherein the housing 
includes a plurality of protrusions for retaining the module 
in place on the display panel, and wherein the module 
includes a contact extending through said housing for 
engagement with another electrical device on such motor 
vehicle. 

13. A module according to claim 9 wherein the device 
comprises illuminating means for generating light when 
driven by the driving circuit. 

14. A module according to claim 9 wherein the monitoring 
circuit is mounted on a circuit board and wherein the 
combination of the circuit board and the monitoring circuit 
is at least partially enclosed by a housing that engages the 
display panel. 

15. A module according to claim 9 wherein the reference 
voltage source includes: 

(i) a tapped resistance network comprising a plurality of 
resistors connected in series terminating in an end; 

(ii) an actuator rotatably mounted near the resistance 
network: 

(iii) an adjustable contact mounted for rotation with the 
actuator for selectively tapping said resistance network 
so as to provide a discretely variable resistance between 
the adjustable contact and the end of the resistance 
network. 

16. A vehicle power control circuit for regulating ener 
gizing power supplied to a vehicle dashboard lamp, com 
prising: 

(a) a vehicle voltage source having at least one terminal; 

(b) a switched adjustable controller having discrete, 
spaced levels; 

(c) modulator coupled to said adjustable controller; said 
modulator having an output and producing a pulsed 
signal at said output which is controlled by said adjust 
able controller; and 

(d) a driver coupled to said output of said modulator, the 
resistive device and to said at least one terminal of said 
voltage source, said driver including a ?eld e?ect 
transistor applying a voltage from said voltage source 
to the resistive device in synchronism with the pulsed 
signal whereby the average voltage applied to the 
dashboard lamp by said driver is adjusted using said 
adjustable controller: 

17. The power control circuit as de?ned in claim 16 
wherein said adjustable controller includes an adjustable 
impedance device. 

18. The power control circuit as de?ned in claim I 7 
wherein said adjustable controller includes a variable resis 
tance device. 

19. The power control circuit as de?ned in claim 18, 
wherein said variable resistance device includes a voltage 
divider. 

20. A vehicle power control circuit for regulating ener 
gizing power supplied from a vehicle ignition to a vehicle 
lamp, comprising: 

a) an adjustable controller; 
b) a modulator coupled to the vehicle ignition and said 

adjustable controller, said modulator having an output 
and producing a pulsed signal at said output which is 
controlled by said adjustable controller; and 

c) a driver coupled to said output of said modulator, the 
resistive device and to the vehicle ignition, said driver 
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10 
applying a voltage from said voltage source to the 
resistive device in synchronism with the pulsed signal 
whereby the average voltage applied to the resistive 
device by said driver is adjusted using said adjustable 
controller when the vehicle ignition is activated and no 
power is supplied to said device when the ignition is not 
activated. 

2]. The power control circuit as de?ned in claim 20, 
wherein said variable resistance device includes a voltage 
divider: 

22. A vehicle power control circuit for regulating ener 
gizing power coupled to a resistive device such as a lamp in 
a vehicle comprising: 

a) a vehicle voltage source having at least one terminal; 

b) an adjustable controller; 
c) a modulator coupled to said adjustable controller; said 

modulator having an output and producing a pulsed 
signal at said output which is controlled by said adjust 
able controller; and 

d) a driver coupled to said output of said modulator, the 
resistive device and to said at least one terminal of said 
voltage source, said driver including a ?eld e?ect 
transistor applying a voltage from said voltage source 
to the resistive device in synchronism with the pulsed 
signal whereby the average voltage applied to the 
resistive device by said driver is adjusted using said 
adjustable controller. 

23. The power control circuit as de?ned in claim 22, 
wherein said adjustable controller includes a voltage 
divider 

24. The power control circuit as de?ned in claim 22, 
wherein the resistive device is a vehicle panel lamp. 

25. A vehicle power control circuit for regulating ener 
gizing power supplied to a dashboard panel lamp in a 
vehicle, the vehicle including a vehicle power source having 
a dc. battery potential supplied at a battery terminal and a 
ground potential supplied at a ground terminal, comprising: 

a) an adjustable controller connected to said battery 
terminal; 

b) a modulator having an output and including a signal 
generator generating an oscillating waveform, said 
signal generator connected to said battery terminal 
and to said adjustable controller such that said gen 
erator generates a pulsed signal from said dc. battery 
potential at said modulator output which pulsed signal 
is controlled by said adjustable controller; and 

c) a driver connected to said dashboard panel lamp, said 
output of said modulator and to said power source, said 
driver supplying energizing power from said power 
source to the dashboard lamp in synchronism with the 
pulsed signal whereby the average voltage applied to 
the dashboard lamp by said drive means is varied using 
said adjustable controller 

26. The power control circuit as de?ned in claim 25 
wherein said drive circuit includes a transistor. 

27. The power control circuit as de?ned in clam 26 
wherein said transistor is a ?eld e?ect transistor. 

28. The power control circuit as de?ned in claim 27 
wherein said variable resistance device includes a voltage 
divider: 


