US 20140361687A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2014/0361687 A1

Olson et al.

(43) Pub. Date: Dec. 11, 2014

(54)

(71)
(72)

@

(22)

(60)

(1)

ADAPTIVE SHUNT FOR PULSING BRAKE
LIGHT

Applicant: Kinetech LL.C, Indianapolis, IN (US)

Inventors: Mark Olson, Indianapolis, IN (US);
Todd Utley, Anderson, IN (US); David
Seal, Anderson, IN (US)

Appl. No.: 14/301,078

Filed: Jun. 10, 2014

Related U.S. Application Data

Provisional application No. 61/833,011, filed on Jun.
10, 2013, provisional application No. 61/969,609,
filed on Mar. 24, 2014.

Publication Classification

(52) US.CL
CPC oo B60Q 1/44 (2013.01); B60Q 1/0023
(2013.01); B60Q 1/0088 (2013.01); B60Q
1/0005 (2013.01); B60Q 2900/10 (2013.01)
1613 G 315/80
(57) ABSTRACT

An electronics device is configured for installation in the
brake light circuitry of a vehicle braking system. The elec-
tronics device is particularly configured to provide a flashing
or pulsing appearance for a brake light, such as an automobile
CHMSL. The pulsing is accomplished in a precise manner
and that provides additional operational safety features than
standard automotive brake lights. The electronics device is
configured to avoid over-triggering of the pulsating lights due
to multiple application of the automobile’s brakes in a short
time frame. The electronics device is further configured to
function correctly even if the automobile is equipped with
sophisticated computer systems that analyze the brake light
circuitry, and is configured to avoid detection as a problem by
the vehicle’s diagnostic systems. At the same time, the elec-

Int. Cl. tronics device will still allow the vehicle’s diagnostic scans to
B60Q 1/44 (2006.01) detect any actual problems with the brake light system with-
B60Q 1/00 (2006.01) out hindrance.
/ 20 22
__________________ o
ADAPTIVE i 10
PULSE UNIT 20 ! /
50 [
BRAKE | / I Jp
SIGNAL | f ! /
+ LINE_ |CURRENT .
o / / | 1 TRANSISTOR 1 SENSE 1 o —
14 I L ! LED1 | TYPICAL TYPICAL
i 1|3 AUTO AUTO
! 42 ! LAMP LAMP
i / | ASSEMBLY ASSEMBLY
[ | LED2
! 30 CURRENT b3z
i / SENSE 2 i :@ LAMP 1
I I
i 52 LED3 ALTERNATE
: MICROCONTROLLER b |37 LAMP TYPE:
| SECTION | INCANDESCENT
: 1 TRANSISTOR 2 | |
| i LED4
| l | -
| |
D S )
- 3~ \ o \\
RETURN N 12 12
LINE



Patent Application Publication  Dec. 11, 2014 Sheet 1 of 6 US 2014/0361687 A1

J

"~ = J2| apaPTIVE | V3 d 12
= SHUNT

DI
\
FIG. 1 ’

| |
| 7
| Y 54 ~| i
[ 52 l
I | POWER SUPPLY > W |
I AND TIME-OUT MICROPROCESSOR > B | |
! GENERATOR > !
| |
! \ / A !
! 30 SENSE|! ( CHMSL
i 24 e i
| ' |
o— SENSEf—] A ' 12
J2 | | J3 \
| S |
| I
| PRINTED CIRCUIT BOARD 40 50 ,



Patent Application Publication  Dec. 11, 2014 Sheet 2 of 6

12V

US 2014/0361687 Al

60

o —




US 2014/0361687 Al

Dec. 11,2014 Sheet 3 of 6

Patent Application Publication

IN3OS3ANYONI
AdAL WV
JLVYNYALTY

L YT @H

A19N3SSY
dAY
oLlnv

vOIdAL

S It NI
zL I NHNLTS
- =
§ P
rr---=---r--""---"-"-F--F"-F-F"-"""""""—"—-—""""-"=""7"""=""" |
| |
RZ< | _
EY | i
| | 2 ¥oLsISNvaL |
! NOILO3S !
RZs | \ ¥ITIOHINODOUDIN |
€037 | zg i
| |
| |za3snas ’ |
Rz~ | | INTHND 0¢ !
AN _ _
ATENISSY ! \ “
dIAV [ VA4 I
olny Rz<| | L
WOIdAL | 1a31 e I bp \E
| |
| | 3SN3S L/
T NSNS | HOLSISNV¥L e T
_ | TYNDIS
| \ om\ I Jyivug
\ ! 0% LINN3STNd
oL | INLdvay

........ T

cc




US 2014/0361687 Al

Dec. 11,2014 Sheet4 of 6

Patent Application Publication

omsA

8€l
./

G Ol

o€l

9Ll

4%

a

cO

vmh\

€1y Hd

64

o

)

<

o| v

LN

=1

ME \

MOTI3A
N

c)xx)ll\

1l
1
[Xe)
o
VAYAY

o

;

SEEEEEEEE

{14\
23

r




Patent Application Publication  Dec. 11, 2014 Sheet S of 6 US 2014/0361687 A1

START

202 ~_| INSTALL ADAPTIVE SHUNT |

DEVICE IN VEHICLE

Y

204
S APPLY VEHICLE BRAKE

206
S BEGIN PULSE TIMER I

Y

208 ~ LIMIT CURRENT THROUGH SHUNT
PATH; MEASURE FULL CURRENT
THROUGH BRAKE DETECTION LINE

IS 1ST TIME

PERIOD COMPLETE
?

w
LIMIT CURRENT THROUGH BRAKE

DETECTION LINE; INCREASE
CURRENT THROUGH SHUNT PATH

210

212

IS 2ND TIME
PERIOD COMPLETE

IS PULSE

PERIOD COMPLETE
7

w
LIMIT CURRENT THROUGH SHUNT

218~ PATH: ALLOW FULL CURRENT
THROUGH BRAKE DETECTION LINE

216

END

FIG. 6



Patent Application Publication  Dec. 11, 2014 Sheet 6 of 6 US 2014/0361687 A1

312 310
318\3 \L | . 320 | /
a v b
—= AN {J —>
R RL +
+ 1 S +
vV, — R PROG. |y Vg
= SHUNT | ‘2 -
vc 314
180 FIG. 7
pc | "QUICK | FOREASY
INPUT SNAP | INSTALL AND
—| BOARD" | DESTALL

316 / 324 326 328 314

322 / / /

REGULATED PROGRAMMABLE SHUNT/

INPUT PWM MODULE SWITCH
OUTPUT
TO SIGNAL
FIG. 8 LIGHT

N ]

[N 7

S



US 2014/0361687 Al

ADAPTIVE SHUNT FOR PULSING BRAKE
LIGHT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from U.S. provi-
sional patent application No. 61/833,011, filed Jun. 10, 2013,
and U.S. provisional patent application No. 61/969,609, filed
Mar. 24, 2014.

FIELD

[0002] This document relates to the field of brake lighting
in vehicles, and particularly to flashing or pulsating brake
lights.

BACKGROUND

[0003] Brake lights are standard equipment in many
vehicles including automobiles designed to drive on public
roads in the United States or other countries. Brake lights may
be provided in any of various forms, but are typically pro-
vided as incandescent bulbs or LEDs. The term “brake light”
as used herein is intended to refer to any illuminating device
intended to indicate braking, deceleration, or stopping of a
vehicle, including incandescent bulbs or LEDs. Brake lights
are sometimes referred to by other terms such as “stop lamps”
or “brake lamps”, and such terms are used interchangeably
herein.

[0004] Stop lamp flasher devices of various designs are
known in the art. Stop lamp flasher devices are typically
configured to turn a CHMSL (center high mounted stop lamp)
or other brake light on and off rapidly (or vary the power
output of the brake light) the in order to alert a driver behind
a stopping vehicle that the flasher-equipped vehicle is stop-
ping. The flashing lights associated with stop lamp flasher
devices generally obtain the attention of a trailing driver more
quickly, thus providing the trailing driver with additional time
to respond to the braking vehicle in front of them. In addition,
persons who frequently drive in stop-and-go city traffic may
become less responsive to ordinary brake lights, and the flash-
ing lights associated with stop lamp flasher devices may be
used to gain the attention of these drivers on shorter notice. An
exemplary stop lamp flasher device is shown in U.S. Pat. No.
5,565,841, the contents of which are incorporated herein by
reference in their entirety.

[0005] Many stop lamp flasher devices do not actually turn
the brake light on and off, but instead modulate or vary the
power output by the brake light. For example, a stop lamp
flasher device may rapidly vary the power output from a brake
light between 100% and 50% (i.e., a first power output being
100% and a second power output being 50% of the first power
output). As such, stop lamp flasher devices may be considered
to “pulse” the brake light instead of flashing the brake light.
However, because this pulsation is relatively rapid, a human is
typically unable to determine whether the brake lamp is pul-
sating or flashing. Therefore, the terms “pulse” and “flash”
are used interchangeably in this document to simply refer to
some relatively rapid variation in the power output from a
vehicle, whether between 0% and 100%, 50% and 100%,
40% and 90% or any other power variation.

[0006] Moststop lamp flasher devices are offered for sale in
the aftermarket and either installed by the owner of an exist-
ing vehicle or by dealers prior to the sale of a vehicle. Thus,
existing stop lamp flasher devices are typically installed on
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new or used vehicles at the time of sale, after the vehicle has
left the manufacturer’s factory. One issue with existing stop
lamp flasher devices is that they may not operate properly
with certain modern automobiles that include automated
computer diagnostic capabilities. In particular, when a stop
lamp flasher device is installed in these automobiles, the fault
detection circuitry may improperly detect that there is a prob-
lem with the brake light. For example, the fault detection
circuitry may not expect any varying current across the brake
light during braking, and therefore may consider varying
current across the brake light as a fault. When the fault detec-
tion circuitry improperly detects a problem with the brake
light, a warning indication may be presented to the vehicle
operator on the dash or other vehicle location. This indication
may be annoying to the vehicle operator and cause concern
even though the stop lamps are indeed functioning properly.
Alternatively, a detected problem with the brake lamp may
cause some vehicles to suspend operation of the brake lamp
for some period of time.

[0007] Another potential issue with stop lamp flasher
devices is that the aftermarket installation process involves
cutting the brake light wiring (i.e., cutting wires in a wire
harness that leads to the rear stop lamps). After the brake light
wiring is cut, the stop lamp flasher device is coupled to the
brake light wiring in order to effect the desired pulsing effect
for the CHMSL or one or more additional brake lights. How-
ever, the process of cutting the brake light wiring and install-
ing additional circuitry is not without issues. For example, a
dealer or new car owner may find it stressful or somehow
improper to cut into operational brake light wiring of a new
vehicle in order to insert additional circuitry. Moreover, it is
typically time consuming for even well trained technicians to
identify the brake light wiring on various vehicles and insert
the stop lamp flasher device in the appropriate location.
Therefore, existing stop lamp flasher devices leave room for
improvements with respect to ease of installation. Additional
opportunities to improve existing stop lamp flasher devices
are presented with respect to size reduction and production
costs, and easier and quicker installation of the devices.

[0008] Yet another issue with existing stop lamp flasher
devices is that they may not always effectively pulse the lights
in different vehicle types having different types of stop lamps
and different numbers of brake lights. For example, if the stop
lamps are to be pulsed by repeatedly changing the light inten-
sity from bright to dim, without turning the stop lamps com-
pletely on and off, existing stop lamp flasher devices may
only be configured to work with certain vehicles having cer-
tain types of stop lamps. For example, a particular stop lamp
flasher device may be configured to work only with LED stop
lamp arrangements, but not with incandescent stop lamp
arrangements, or with stop lamps having only a certain num-
ber of stop lamps.

[0009] In view of the foregoing, it would be advantageous
to provide a stop lamp flasher device that works with modern
vehicles that include fault detection circuitry for the brake
light circuit. It would be advantageous if such device could be
easily installed in an existing vehicle by simply coupling
additional circuitry to the brake light circuit in the vehicle. It
would also be advantageous if the stop lamp flasher device
could be produced at relatively little cost and with a relatively
small package size. Additionally, it would be advantageous
for the improved stop lamp flasher device to be configured for
use with vehicle braking circuits on numerous different
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vehicles, regardless of the number of stop lamps used by the
vehicle or the type of stop lamp used.

SUMMARY

[0010] In at least one embodiment, a device is configured
for installation in an existing vehicle brake light circuit hav-
ing a brake detection line, at least one brake light, and a return
line. The device includes a first lead, a second lead and a third
lead. The first lead and the second lead are both configured for
connection to one of either the brake detection line or the
return line of the brake light circuit. The third lead is config-
ured for connection to either the return line or the brake
detection line. The second lead and the third lead define a
device output that is configured for connection in parallel
with the at least one brake light. The device further includes a
control unit and a switching member. The switching member
is connected in parallel with the output and controlled by the
control unit. The switching member is configured to operate
in a first state or a second state, wherein current provided at
the device output is reduced when the switching member
operates in the second state.

[0011] In atleastone embodiment, the a brake light control
unit is connected to a vehicle brake light circuit having a brake
detection line, at least one brake light, and a return line. A first
switching member is connected to the brake detection line in
parallel with the at least one brake light. A second switching
member is connected to the brake detection line in series with
the at least one brake light. A controlunit is coupled to the first
switching member and the second switching member. The
control unit is configured to (i) detect a braking voltage on the
brake detection line, (ii) control the second switching mem-
ber such that the current through the second switching mem-
ber is substantially constant when the braking voltage is
detected on the brake detection line, and (iii) control the first
switching member such that the current through the at least
one brake light cycles between a first magnitude and a second
magnitude that is less than the first magnitude after the brak-
ing voltage is detected on the brake detection line.

[0012] In at least one embodiment a method of controlling
illumination of a brake light in a brake light circuit of a vehicle
is performed. The brake light circuit of the vehicle includes
the brake light, a brake detection line, and a return line. The
method includes first installing a shunt path in parallel with
the brake light in the brake light circuit. The method further
includes applying a vehicle brake and then limiting current
through the shunt path during a first time period following
application of the vehicle brake. Thereafter, the method
includes increasing current through the shunt path during a
second time period following the first time period.

[0013] The above described features and advantages, as
well as others, will become more readily apparent to those of
ordinary skill in the art by reference to the following detailed
description and accompanying drawings. While it would be
desirable to provide an adaptive shunt for a pulsating brake
light that provides one or more ofthese or other advantageous
features, the teachings disclosed herein extend to those
embodiments which fall within the scope of the appended
claims, regardless of whether they accomplish one or more of
the above-mentioned advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a high level schematic of a vehicle brake
light circuit with an adaptive shunt device positioned in the
brake light circuit;
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[0015] FIG. 2 is a block diagram of one embodiment of the
adaptive shunt device positioned in the brake light circuit of
FIG. 1,

[0016] FIG. 3 is a mode versus waveform graph showing
the voltage output by the adaptive shunt device of FIG. 2
across the vehicle CHMSL, wherein numbers are used in the
diagram to indicate which mode is active during each part of
a typical waveform generated by the adaptive shunt device;
[0017] FIG. 4 is a circuit block diagram of an alternative
embodiment of the adaptive shunt device;

[0018] FIG. 5 is a schematic of the adaptive shunt device of
FIG. 4;
[0019] FIG. 6is a block diagram of a method of controlling

illumination of a brake light in a brake light circuit of a vehicle
using the adaptive shunt device of FIG. 5;

[0020] FIG. 7 is a high level schematic of a vehicle brake
light circuit with a dual lead embodiment of the adaptive
shunt device positioned in parallel with a stop lamp;

[0021] FIG. 8 shows a block diagram of various compo-
nents incorporated in the adaptive shunt device of FIG. 7; and
[0022] FIG. 9 shows a block diagram of the programmable
shunt device in association with a brake detection line and a
return line of the vehicle brake light circuit of FIG. 7.

DESCRIPTION

[0023] With reference now to FIG. 1, an electronics device
20 is connected to a braking circuit 10 within a vehicle 8. The
electronics device 20 is connected to the vehicle braking
circuit 10 between a supply line 14 and a return line 16 of the
vehicle braking circuit 10. In the embodiment of FIG. 1, the
return line of the vehicle braking circuit is cut (as noted at
location 17), and the electronics device 20 is connected in
series with the return line 16. A brake switch 11 is provided on
the supply line 14 along with some vehicle load 15. When an
operator of the vehicle 8 depresses the brake pedal, the brake
switch 11 is closed, connecting the supply line 14 to the
vehicle battery 19, thus providing a voltage on the supply 14
(which may also be referred to herein as the “brake detection
line 14). This results in current flowing through the vehicle
braking circuit 10 and illumination of the brake light 12. As
described in further detail below, the electronics device 20 is
configured to effect pulsing of the brake light upon detection
of'a voltage on the brake detection line 14.

[0024] While the vehicle 8 shown in FIG. 1 may be an
automobile, it will be recognized by those of ordinary skill in
the art that the device 20 may be coupled to any other type of
vehicle, including a motorcycle, truck, bicycle, boat, snow-
mobile, etc. Furthermore, while FIG. 1 shows one exemplary
representation of a the brake light circuit 10, it will be appre-
ciated by one of ordinary skill in the art that the device 20 may
be coupled to other brake light circuits that may be configured
in a different manner. Also, more than one term may be used
herein to generally refer to a disclosed component. For
example, the electronics device 20 referenced above may also
be referred to herein by other terms such as “electronics
module”, “adaptive pulse unit”, “adaptive shunt device”, and
“programmable shunt device”.

[0025] Low Side Embodiment of Adaptive Shunt Device
[0026] With reference now to FIG. 2, the electronics device
20 is provided on a relatively small printed circuit board
(PCB) 22 having numerous electronic components posi-
tioned thereon. The electronic device 20 includes a power
supply 24, a microprocessor 30, current sensors 40 and 42,
and transistors 50 and 52. Various additional electronic com-
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ponents may also be provided on the PCB 22 to support or
feed the main electronic components, as will be recognized
by those of ordinary skill in the art. Examples of such addi-
tional components include diodes, resistors, capacitors,
inductors, regulators, inverters, op-amps, headers and con-
nectors.

[0027] The footprint of the PCB 22 is generally less than
about 0.5"x1.5". The PCB 22 is also relatively thin, being
significantly less than 0.5", such as about 0.1" in thickness.
The base material for the PCB 22 may have a minimum FR-4
with a UL 94V-0 flammability rating. The industry-standard
overlying layers and coatings used in the manufacture of the
PCB 22 will meet the same specification. The electronic
components provided on the PCB 22 are configured for reli-
able operation in excess of 85 degrees Celsius, or even 105
degrees Celsius.

[0028] The microprocessor 30 is connected to and receives
a bias voltage from the power supply 24. The power supply
24, in turn, receives power from the supply line 14 (i.e., the
brake detection line) of the vehicle braking circuit 10. The
microprocessor 30 may be any of various suitable micropro-
cessors available from different manufacturers, as will be
recognized by those of ordinary skill in the art. In at least one
embodiment, the microprocessor 30 is a PIC-type embedded
Microprocessor.

[0029] The microprocessor 30 is connected to the current
sensors 40 and 42 and the transistors 50 and 52. In particular,
the microprocessor 30 receives input from the current sensors
40 and 42, and delivers control signals to the transistors 50
and 52. The transistors 50 and 52 are of adequate ratings for
switching and current control in the circuitry of an automotive
brake light system. The current sensor 40 and transistor 50 are
provided in series in the return line 16 (which may also be
referred to herein as the “ground line”) of the vehicle braking
circuit 10. The current sensor 42 and transistor 52 are
arranged in a branch that is parallel to the CHMSL 12 in the
vehicle braking circuit 10. However in other embodiments,
the current sensors 40, 42 and the transistors 50, 52 may be
arranged differently. For example, in the embodiment of FIG.
3, described below, the current sensor 40 and transistor 50 are
provided in series in the supply line 14.

[0030] Three suitable color-coded connecting wires (rep-
resented by leads J1, J2 and J3) extend from pads located
directly on the PCB 22. The color-coded leads may be any of
various appropriate colors as determined by the manufac-
turer, such as red for J1, yellow for J2, and black for J3. Of
course any of various other color schemes may be adopted by
the manufacturer. The color-coded connecting wires include
two wires configured to provide a series connection in the low
side (return line/ground/negative) of the vehicle brake light
circuitry, and one wire configured for tapping into the high
side (supply line/positive) of the vehicle brake light circuitry.
It will be recognized that in other embodiments, the series
connection may be on the high side (e.g., see FIGS. 4 and 5)
and the low side may be a tap connection or a vehicle chassis
connection.

[0031] The color coded connection wires are protected on
the device 20 with an outer covering of double-wall heat
shrink tubing. Device information such as serial numbers or
trademarks may be printed or embossed on this covering. The
coverings provide protection against environmental degrada-
tion, accidental damage, and accidental shorting of the con-
necting wires.
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[0032] Operation of Electronics Device

[0033] Inoperation, the electronics device 20 operates as an
adaptive current-sense and control-pulse generator with
timed functional lock-out and integrated fail safe design. The
device 20 is a three-terminal device which has self-adjusting
characteristics in regards to load matching within highly vari-
able parameters, resulting in a single model designed to fit a
wide variety of automotive applications.

[0034] With reference now to FIGS. 2 and 3, the electronics
device 20 normally operates within a series of five or six
distinct modes when it is triggered by voltage and current on
the lines connected to the CHMSL 12 or other brake lights.
Also included is the failsafe mode, intended to engage only
upon unexpected or accidental damage to the device. Opera-
tional modes of the device include the following:

[0035] 1. Off (CHMSL line not active)

[0036] 2. Observe and Measure. (CHMSL line active,
“pulse high™)

[0037] 3. Control and Shunt (CHMSL line active, “pulse
low™)

[0038] 4. Bypass (CHMSL on full, no pulse activity)
[0039] 5.Timed Lock-Out (CHMSL operates as if device is
not present)

[0040] 6. Fail Safe. (CHMSL operates as if device is not
present.)

[0041] An explanation of each of the above modes is pro-

vided in the following paragraphs with reference to FIG. 3,
which shows a waveform 60 representing an exemplary volt-
age across the CHMSL 12 in each of modes 1-5.

[0042] 1. Off Mode. This is the mode when the vehicle
brake light is not active, the vehicle is off, or running, but the
brakes are not yet applied. No light is emitted from the
CHMSL or other vehicle brake lights in this mode. As noted
in FIG. 3, the voltage across the CHMSL is zero.

[0043] 2. Observe and Measure Mode. When the brake
pedal is depressed by an operator of the vehicle, and the
vehicle brakes are applied, the supply line and return line of
the vehicle braking circuit 10 become active and power is
available. The CHMSL is activated by either one of 2 means:

[0044] A. The high side positive line has a voltage
switched to thatline (e.g., see brake switch 11 of FIG. 1),
activating the CHMSL to full brightness.

[0045] B. Or alternatively, depending upon the automo-
tive model, the low side, negative, or “ground” lead is
switched to allow current to flow, achieving the same
result: the CHMSL lights to full brightness.

[0046] The electronics device 20 is initiated during this
mode. Power flows to the power supply 24 and the control
circuitry internal to the electronics device charges. This acti-
vates the microprocessor 30, which begins its firmware pro-
gram. The microprocessor firmware starts within a few mil-
liseconds after power is provided to the power supply 24. The
“A” transistor 50 is also activated to allow for full flow of
current through to the CHMSL 12. The electronics device 20
does not yet affect the current going to the CHMSL, but does
observe and register that it is active and measures how much
electrical current the CHMSL is drawing. As noted in FIG. 3,
the voltage across the CHMSL is high (e.g., +12V).

[0047] 3. Control and Shunt Mode. After a pre-determined
time period, the microprocessor 30 switches to the control
and shunt mode. In this mode, the microprocessor 30 now
controls the overall current from the incoming line (e.g., line
14 in FIG. 1), limiting the current to substantially the same
amount that was detected in the previous step/mode. It does
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this by limiting or otherwise controlling the current passing
through transistor “A” 50 (which may be thought of as “throt-
tling” the current).

[0048] On another side of the electronics device 20, another
electrical path 54 connected in parallel to the CHMSL 12, is
activated. This path 54, which may be referred to herein as the
“shunt path”, siphons off a pre-determined portion (i.e., ratio)
of the current flowing in the brake detection line 14, through
atransistor “B” 52, effectively shunting the siphoned portion
of the current to the return line 16 before it can enter the
CHMSL 12.

[0049] The microprocessor 30 controls both the shunt path
and the return path simultaneously via the transistors “A” and
“B”. In particular, the microprocessor 30 controls and holds
the ratio of current flowing through transistor “A” 50 versus
transistor “B”’ 52 at a determined desired level. As a result, the
CHMSL 12 receives only a portion of the power it received
during the previous mode (i.e., a low voltage), which causes
the CHMSL 12 to dim, but not extinguish. For example, the
low voltage across the CHMSL 12 may be between +2V and
+4V. This low voltage is maintained for a short period of time
and then the electronics device 20 returns to mode #2 (i.e., the
“observe and measure” mode), as shown in FIG. 3. Repeated
changes in the voltage across the CHMSL 12 from high to low
results in the desired “pulse” in the light output of the
CHMSL 12.

[0050] The electronics device 20 automatically adjusts the
electrical current that is shunted based on the amount that was
previously measured, so the pulsing action of the CHMSL 12
is exactly the same regardless of whether the load 12 is
multiple incandescent bulbs or a single LED. This action
continues for a pre-set amount of time, then the electronics
module 20 returns to mode #2 (i.e., the “observe and mea-
sure” mode). After four (or some other predetermined num-
ber) of these “pulse” cycles are completed, the electronics
device 20 then enters the 47 mode, described below.

[0051] 4. Bypass Mode. After four pulses from mode 2 to
mode 3 are completed, as shown in FIG. 2, and the brake
pedal remains depressed by the operator of the vehicle, the
voltage across the CHMSL 12 goes high and stays high. In
this mode, the CHMSL 12 remains constantly lit without
pulsing, until the CHMSL is signaled off by the vehicle’s
systems (i.e., until the brakes are released).

[0052] 5. Timed Lock Out Mode. After the vehicle brake
pedal is released and the CHMSL 12 unit has been extin-
guished, a time-out window of about 2 seconds is generated
during which the electronics module 20 will not allow the
pulsing effect to re-initiate, even if a new braking action is
occurring. This is in order to prevent repeated, excessive
pulsing during times of multiple short term braking opera-
tions (“pumping” the brakes, or heavy stop-and-go traffic).
[0053] 6. Fail Safe Mode (not shown in FIG. 3). In the rare
case of an adaptive shunt unit having an internal electronic
component failure, this mode still allows for normal opera-
tion of the CHMSL. In this mode, the control unit 30 powers
down and does not perform any processing until the unit is
reset by a technician. Within this mode transistor “A” 50
continues default operation in a full “on” mode (i.e., current
pass), and transistor “B” 52 continues default operation in a
full “off” mode (i.e., current block).

[0054] High Side Embodiment

[0055] A second exemplary embodiment of the electronics
module 20 in a vehicle braking circuit 10 is shown in FIG. 4.
The components shown in FIG. 3 are generally the same as
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those shown in FIG. 1, but in FIG. 4, the current sensor 40 and
transistor 50 are arranged on the high side of the vehicle
braking circuit 10, and the power supply is incorporated into
the microprocessor. Similar to the arrangement described
above in FIGS. 1-3, in the embodiment of FIG. 4, the elec-
tronics module 20 may be configured to work in two alternat-
ing modes for four pulses of the CHMSL 12 before the
CHMSL light is held constant. Thereafter the pulsing action
is blocked from repeating for approximately two seconds.
[0056] In a first mode (i.e., mode #2 described above),
when the automobile’s brakes are applied, a high signal is
sent to light the CHMSL 12 or other braking lamp. The
electronics module 20 then provides for a current measure-
ment using current sensor 40, without influencing the usual
activation of the CHMSL 12 in any way. This is the “observe
and measure” mode. In this mode, transistor 50 is fully “on”,
and a current measurement is made by the microcontroller 30.
The CHMSL 12 or other brake lamp is fully lit during this
operation. The result of the current measurement is stored in
an internal register of the electronics module 20.

[0057] Inasecond mode (i.e., mode#3 described above), as
the automobile’s brakes are still applied, a low signal is sent
to the CHMSL. In this mode, the unit activates both transis-
tors 50 and 52 at the same time. Transistor 50 is controlled in
such a way that the current passing through it is exactly the
same value as was measured in the previous mode. This may
be referred to as “constant current control”. At the same time,
transistor 52 is activated to a level where a pre-determined
percentage of the total current that is passing through transis-
tor 50 is directed back to ground without passing through the
CHMSL 12. This causes the lamp to dim briefly by the loss of
that percentage of the total current, thus resulting in a pulse of
the CHMSL. The CHMSL lamp does not extinguish com-
pletely, as the remaining current that is not shunted is suffi-
cient to light the CHMSL lamp to partial brightness.

[0058] Additional modes as also included in operation of
the electronics module 20. One exemplary mode is the “lock-
out” mode which prevents the above cycle from repeating
more often than every two seconds. During this time, the lamp
operates in normal mode, and the electronics module is
“transparent” as it does not cause pulsing of the lamp.
[0059] Another exemplary mode of the electronics module
20 is the “stealth” mode. In the stealth mode the electronics
module turns transistor 50 on to allow the automobile’s com-
puter to scan the CHMSL or other brake lamp for defects.
This is another “transparent” mode wherein operation is the
same as if the electronics module 20 was not incorporated into
the vehicle braking circuit 10.

[0060] Advantageously, in the above embodiment, because
the current to the CHMSL 12 is first measured as if the
electronics device 20 were not connected to vehicle braking
circuit 10, the value of the load does not matter. The electron-
ics module 20 automatically adapts to the load provided by
the braking lamps, so the effect remains the same regardless
of what type of lamp is used (e.g., LED or incandescent
lamps), or the number of lamps in the brake light.

[0061] Schematic Arrangement for High Side Embodiment
of Adaptive Shunt Device

[0062] Withreference now to FIG. 5, an embodiment of the
adaptive shunt device 120 is shown in a schematic diagram.
As noted previously, all of the electrical components of the
adaptive shunt device 120 may be provided on a single printed
circuit board. The adaptive shunt device includes an input 110
defined between leads J1 and J3, and output 190 defined
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between leads J2 and J3. Lead J1 and J2 are configured for
connection to the brake detection line (i.e., line 14 of FIG. 4),
and J3 is configured for connection to the return line (i.e., line
16 of FIG. 4). Because J1 and J2 are connected directly in
series on the brake detection line, line 114 of FIG. 5 may also
be referred to herein as the brake detection line or supply line.
Additionally, because J1 is directly tied to the return line, line
116 may be referred to herein as the return line or the ground
line.

[0063] The adaptive shunt device generally includes a DC
voltage regulator 124, a power-up voltage divider 128, a
microprocessor 130, an operational amplifier 132, a resistive
network 138, a first switching member in the form of a first
transistor 150 (Q1), and a second switching member in the
form of a second transistor 152 (Q2). Lead J1 is connected to
the voltage regulator provided generally by device U2. This
voltage regulator provides a +5V V.. for a microcontroller
U1. The power-up voltage divider 128 is provided by resistors
R5 and R6. This voltage divider 128 provides a wake-up/
initial power-up function for the microcontroller 130 imme-
diately after voltage is present on the supply line 14 of the
vehicle braking circuit. Voltage divider 128 also serves to
determine whether a voltage present on the brake detection
line 114 is due to application of the vehicle brake, or a signal
from a diagnostic unit in the vehicle. In particular, if the
voltage present on the brake detection line 114 is between
twelve and fourteen volts, an indication is provided that the
vehicle brake circuit is coupled to the vehicle battery as the
result of closure of the brake switch. On the other hand, if the
voltage on the brake detection line 114 is significantly lower
than the vehicle battery voltage, an indication is provided that
the voltage is the result of a test signal from a diagnostic
component. In at least one embodiment, the microcontroller
130 only performs processing when the brake switch is closed
and the vehicle braking circuit is connected to the vehicle
battery.

[0064] The microcontroller 130 provides a control unit for
the adaptive shunt device 120. Any number of different
microcontrollers or other electronic components may be used
to provide the control unit, as will be recognized by one of
ordinary skill in the art. The microcontroller 130 receives
power from the voltage regulator 124 and the voltage divider
128. The microcontroller also receives inputs from the resis-
tive network 138 in order to monitor activity within the device
120. The microcontroller includes outputs to the operational
amplifier 132, which controls operation of the first transistor
150, and outputs to control operation of the second transistor
152.

[0065] The resistive network 138 is configured to provide a
current sensor for both the brake detection line 114 and the
shunt path 154. In particular, resistors R2, R8, R9, R10 and
R11 provide a current sensor 140 for the brake detection line
114. Similarly, resistors R1, R12 and R13 provide a current
sensor 142 for the shunt path 154. While these resistors pro-
vide indications of voltage (not current) across respective
resistors to the microcontroller 130, the microcontroller 130
is configured to determine the magnitude of respective cur-
rents flowing through the resistors based on the known values
of the resistors and the input voltages.

[0066] The first transistor 150 is positioned in the brake
detection line 114, in series with the output 190 of the adap-
tive shunt device 120. The first transistor 150 may be referred
to herein as the “brake line transistor”. In the embodiment of
FIG. 5, the first transistor 150 is provided by a p-channel
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MOSFET device. In the event that no voltage (i.e., low volt-
age) is provided to the gate of the first transistor 150, the
transistor remains in an “on” state such that current is allowed
to flow across the transistor in the brake detection line 114.
However, when the adaptive shunt device 120 is operational,
the control unit 130 is configured to control the first transistor
150 via the operational amplifier 132 and restrict current flow
across the first transistor 150, when appropriate. While a
MOSFET transistor has been disclosed herein as the first
transistor 150, it will be recognized that different types of
transistors or even differing types of switching devices may
be used for the first switching device.

[0067] The second transistor 152 is positioned in the shunt
path 154, parallel with the output of the adaptive shunt device
120. The second transistor 152 may be referred to herein as
the “shunt transistor”. In the embodiment of FIG. 5, the
second transistor 152 is provided by a p-channel MOSFET
device. In the event that no voltage (i.e., low voltage) is
provided to the gate of the second transistor 152, the transistor
remains in an “off” state such that current is restricted from
flowing across the transistor in the shunt path 154. However,
when the adaptive shunt device 120 is operational, the control
unit 130 is configured to control the second transistor 152 and
allow current flow across the second transistor 152, when
appropriate. While a MOSFET transistor has been disclosed
herein as the second transistor 152, it will be recognized that
different types of transistors or even differing types of switch-
ing devices may be used for the first switching device.

[0068] In operation, the adaptive shunt device 120 of FIG.
5 is configured to control the illumination of a brake light in
a brake light circuit of a vehicle, thereby resulting in pulsation
of'the brake light. Upon application of the vehicle brakes, the
brake switch closes, and a voltage is present on the brake
detection line 114. The control unit 130 is then powered up.
Upon power-up, the control unit 130 maintains the first tran-
sistor 150 in an “on” state, allowing current to flow through
the brake detection line 114. The control unit 130 does not
attempt to control the current through the first transistor 150
during this initial time period (e.g., 125 milliseconds after
application of the braking voltage to the brake detection line).
However, during this initial time period, the control unit 130
observes and measures the magnitude of the current flowing
through the brake detection line 114. The control unit 130 is
configured to determine this current through the brake detec-
tion line 114 based on the inputs to the control unit 130 from
the current sensor 140. Also during this initial time period, the
control unit 130 maintains the second transistor 152 in an
“oft” state, blocking current from flowing through the shunt
path 154. Thus, the current through the brake detection line
114 is directed in full to the output 190 of the adaptive shunt
device 120 during the initial/first time period, resulting in full
illumination of the brake light (or brake lights) connected to
the adaptive shunt device 120.

[0069] After the initial time period is complete, a second
time period is entered where the control unit turns the second
transistor 152 “on”, and the first transistor 150 acts as a
current limiting device. This second time period is about the
same length as the first time period (e.g., about 125 ms). When
the second transistor is turned on, current is allowed to flow
through the shunt path 154. However, this shorting effect
through the shunt path does not result in excessive current
draw because the control unit 130 limits the total current
allowed to flow through the first transistor 150 during this
time. In particular, the control unit 130 controls the first
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transistor 150 to limit current flow during the second time
period to substantially the same as the current flow that
occurred during the first time period (e.g., the current through
the first transistor 150 may be limited during the second
period to no more than that measured during the initial time
period). Thus, the first transistor 150 acts to throttle back (i.e.,
limit) the current through the brake detection line 114 when
the shunt path 154 is active. As a result, the current through
the brake detection line 114 remains substantially constant
during the first and second time periods. Because current is
allowed to flow through the shunt path 154 during this second
time period, reduced current flows through the output 190
during the second time period (as compared to the initial time
period), and the brake light coupled to the output 190 is
dimmed (in comparison to the brightness during the initial
time period). Power output from the brake lamp during the
second time period may be reduced to only a fraction of that
occurring during the first time period (e.g., 30%, 40%, 50%,
etc.).

[0070] After the second time period is complete, the adap-
tive shunt device 120 enters a third time period where the
microcontroller 130 operates in the same manner as the first
time period, with no current flowing through the shunt path
154 and the brake light being fully illuminated with full
current flowing through the first transistor 150. Thereafter, the
control unit 130 continues to process through a number of
additional time periods wherein the second switching mem-
ber 152 is cycled between the “on” and “off” states in each
successive time period (with the first switching member 150
cycled between the “current limiting” and “fully on” states, in
compliment to operation of the second switching member).
As a result, the current through the at least one brake light
cycles between a first magnitude and a second magnitude that
is less than the first magnitude after the braking voltage is
detected on the brake detection line. After a predetermined
pulsing period is complete (e.g., 1 or 2 seconds), the cycling
through “on” and “off” states of the second switching mem-
ber 152 is complete, and the control unit 130 turns the second
switching member 152 to the “off” state for the remainder of
braking. Therefore, the brake lights remain illuminated with
full power following the pulsing period (e.g., after two sec-
onds of pulsation).

[0071] The exemplary adaptive shunt device 120 in the
arrangement of FIG. 5 provides a number of advantages over
various prior art brake light pulsation devices. For example,
the adaptive shunt device 120 is configured for use with
modern vehicles having complex vehicle lighting systems.
These complex vehicle lighting systems include various diag-
nostic scans such as latching or CAN scans. With latching, the
vehicle computer senses current during braking and interprets
a low current through the brake light as a short, which may
result in the brake light being turned off for some predeter-
mined time such as until the vehicle is restarted, the brakes are
reapplied, or some other period of time. With CAN scans, the
CAN bus of the vehicle periodically sends out a small test
pulse of voltage through the brake light. This test pulse of
voltage is sufficiently large to detect whether any brake lights
are malfunctioning, but sufficiently small to prevent any of
the brake lights from illuminating. Other examples of com-
plex vehicle lighting systems include arrangements wherein
additional accessories tied to the brake detection line. In each
of'these complex vehicle lighting systems, the adaptive pulse
device 120 is configured to detect the current and voltage
demands required by these systems and adjust any output
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voltage or current to satisfy such demands. For example with
a CAN scan, the first transistor 150 is pre-biased to be fully
“on” even before the control unit 130 is active, and this allows
the adaptive shunt unit to be “transparent” to such CAN scans,
as thought the unit is not even connected into the vehicle
braking circuit. Accordingly the diagnostic scan does not
indicate a problem with the brake lamp when there is not one,
and may still to detect any real problems with the lamp when
they occur.

[0072] Yet another example of an advantage provided by
the adaptive shunt device is self-adjustment to different load
demands, depending on how the CHMSL or other brake lamp
is illuminated, such as LED versus incandescent. Addition-
ally, the adaptive shunt device 120 allows for precise and
maker-adjustable partial illumination during the dimming
periods of the pulsing cycle, thus allowing the device 120 to
meet any of various local, state or federal rules which may
prohibit the brake lamp from being shut completely off during
the pulsing cycle or braking in general. In addition to the
above, the adaptive pulse device incorporates various circuit
elements to ensure that in the event of electronic component
failure, the unit will not cause damage to the vehicle or cause
the CHMSL (or other brake light) to fail to work in normal
mode.

[0073] Method of Controlling Illumination of a Vehicle
Brake Light
[0074] With reference now to FIG. 6, a method of control-

ling a brake light in a vehicle is shown. The method begins
with step 202 where the adaptive shunt device is installed in a
vehicle. Installation of the adaptive shunt device in a vehicle
results in a shunt path being provided in parallel with the
brake light. In step 204, the vehicle brake is applied resulting
in a voltage being present on the brake detection line. The
presence of this voltage begins a timer in step 206. Next, in
step 208, full current is allowed to flow through the brake
detection line by the first switching member during a first time
period following application of the vehicle brakes. At the
same time, current through the shunt path is limited by the
second switching member during the first time period. As a
result, the vehicle brake light is illuminated at full power
during this first time period. Then, in step 210 a determination
is made whether the first time period is complete. If the first
period is not complete in step 210, the method continues with
full illumination of the brake light in step 208. If the first time
period is complete in step 210, the method moves to step 212
and the first switching member acts to limit current flow
through the brake detection line during a second time period.
At the same time, the second switching member acts to allow
increased current through the shunt path during the second
time period following the first time period. Also during this
second time period, the current on the brake detection line is
maintained at a substantially constant magnitude as during
the first time period, as described above. As a result of some
of the current being diverted through the shunt path, the
vehicle brake light is illuminated at a lower power level dur-
ing the second time period. As noted in step 214, the method
continues with low power illumination of the brake light
during this second time period. Then In step 216, a determi-
nation is made whether the pulsing period is complete. The
method continues to cycle through steps 208 through 216
until a determination is made that the pulse period is com-
plete. Thereafter, in step 218 the brake light defaults to a full
illumination mode for the remainder of vehicle braking. The
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method is then repeated (returns to start) if the operator of the
vehicle reapplies the brakes at a later time.

[0075] Dual Lead Embodiment

[0076] Withreference to FIG. 7, a brake light wiring circuit
310 includes a brake switch 312, a stop lamp 314, a battery
316, and a programmable shunt device 320. The brake light
wiring circuit 310 is configured such that the stop lamp 314
illuminates when a brake pedal of a vehicle (not shown) is
depressed. The stop lamp 314 may be provided by an LED or
incandescent light that illuminates when a voltage is applied
to the device and current flows through the stop lamp 314. As
described herein, illumination of the stop lamp 314 includes
an initial period of pulsation/flashing followed by a period of
constant illumination of the stop lamp 314.

[0077] With continued reference to FIG. 7, the brake switch
312 is configured to close upon application of the brakes of a
vehicle (not shown). The switch 312 may be provided in any
of various forms as will be recognized by those of ordinary
skill inthe art. For example, the switch 312 may be a relay that
closes in association with mechanical depression of the brake
pedal. When the brake switch 312 is closed, the circuit 310 is
completed, and various circuit elements, including stop lamp
314 and programmable shunt device 320 are connected to the
vehicle battery 316.

[0078] The programmable shunt device 320 is provided in
the circuit 310 in parallel with the stop lamp 314. In particular,
the leads of the programmable shunt device 320 and the stop
lamp 314 are connected in parallel across the positive line 18a
and the return line 3185 from the battery 316 in the circuit
310. A voltage source applies an equal voltage to two com-
ponents arranged in parallel in an electrical circuit. Thus, in
the arrangement of FIG. 1, the same voltage (from the battery
316) is applied across both the programmable shunt device
320 and the stop lamp 314 when the brake switch 312 is
closed (i.e., V,=V3).

[0079] Although an equal voltage is applied across the pro-
grammable shunt device 320 and the stop lamp 314 when the
brake switch 312 is closed, the current flowing through the
two components will vary depending on the resistance and
other electrical properties of each component. In particular,
the current flowing through each component will vary
depending on the resistance, reluctance, temperature and
other electrical properties provided by the components and
the associated electrical wiring. The resistance across the
programmable shunt device 320 is variable based on the
resistance provided by the programmable shunt device. As
the current through the programmable shunt device is varied,
the current (and power) through the stop lamp 314 is also
varied. To this end, the programmable shunt device 320 is
configured to vary the resistance and other electrical proper-
ties in order to control the flashing/pulsating of the stop lamp
314. The flashing/pulsating is generally provided by a reduc-
tion in the current i, flowing through the stop lamp 314 when
the programmable shunt 320 has a lower resistance and a
relatively high amount of current, and by increased current i,
flowing through the stop lamp 314 when the programmable
shunt 320 has a higher resistance and draws a relatively low
amount of current. By quickly varying the resistance of the
programmable shunt device 320, the current through the stop
lamp 314 may result in the stop lamp cycling from 40% to
100% power, resulting in a pulsing/flashing effect.

[0080] The circuit 310 of FIG. 7 with the programmable
shunt device 320 may be considered “smart” because it is
programmable for various modes of operation involving vari-
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ous amounts of pulses, frequency, period, times, etc. The
programmable shunt device 320 is may be configured such
that it is programmable with the use of two or three clipable
wire jumpers that result in various modes of operation. In
addition, the programmable shunt device may include a pro-
grammable microprocessor and associated memory that
stores an executable program.

[0081] FIG. 8 shows a block diagram of various compo-
nents incorporated in the programmable shunt of FIG. 7. As
shown in FIG. 8, the programmable shunt is mounted on a
“quick snap board” 322 that is configured to clip to existing
vehicle brake light wiring for easy installation and removal.
The “quick snap board” may be provided in any of several
forms such as an insulation displacement connector (IDC)
printed circuit board. The device 320 includes several com-
ponents mounted on the board 322, including a voltage regu-
lator 324, programmable PWM (pulse width modulation)
module 326, and a shunt/switch 328. These components 324,
326 and 328 may all be provided on a single microprocessor.
The device may further include an A/D converter. The voltage
regulator 324 provides a regulated voltage input based on the
battery 316, which generally allows for operation in the range
ot 8-17 VDC. The programmable PWM module 326 allows
for any of various programmable outputs or multiple mode
operation, including delay, hold back time, frequency control,
number of pulses, and full control. The shunt/switch 328
controls the overall resistance of the device 320 based on
inputs from the PWM module 326. The shunt/switch may be
configured to compensate for any fluctuations in order to try
and prevent the system from operating in an improper man-
ner.

[0082] In at least one exemplary embodiment, the voltage
V, across the battery shown in FIG. 7 is 12V, which provides
a voltage V; across the stop lamp of less than 12V (consider-
ing line losses and any other vehicle load r, in series with the
brake light circuit). In at least one embodiment, the 12V
battery results in approximately 912 ma of current flowing
through the branch of the circuit of FIG. 7 containing the stop
lamp 314 (i.e., 1,=912 ma). To achieve this current through the
stop lamp 314, the resistance of the programmable shunt
device 320 is initially relatively high, such that almost no
current flows through the branch of the circuit containing the
programmable shunt device 320 (i.e., i_ is about zero). Then,
the programmable shunt device 320 is adjusted such that the
resistance provided by the programmable shunt device 320 is
much less. This results in approximately 536 ma of current
flowing through the programmable shunt device 320 and
approximately 376 ma of current flowing through the branch
of the circuit that contains the stop lamp 314. In both cases
(i.e., when the resistance of the programmable shunt device is
high and low), the total current flowing through the circuit is
about 912 ma (i.e., i,=1,+1,=912 ma).

[0083] Asshownin FIG. 9, the programmable shunt device
320 may be easily incorporated onto existing vehicle wiring
to form the circuit of FIG. 1. In particular, in order to install
the programmable shunt device 320 in a vehicle, the user
simply identifies the wires on the wire harness that lead to the
stop lamp 314 (i.e., the brake detection line 3184 and the
return line 3185). The user then clamps the positive lead wire
J, on to the brake detection line 3184 using a first IDC con-
nector 330 and on to the negative lead wire I, on to the return
line 3185 using a second IDC connector 32. Accordingly, in
this embodiment, the user can easily install the programmable
shunt device 320 without the need for cutting any existing
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wires in the vehicle. This process is not only easy but also
saves significant installation time. The process may be per-
formed by various individuals who wish to add the features
associated with the programmable shunt device 320 to their
vehicle, including vehicle owners as well as automobile deal-
ers.

[0084] In an exemplary simplified version of the embodi-
ment of FIG. 7, the programmable shunt device 320 acts as a
variable resistor having a shunt resistance r,, as noted in FI1G.
7. The shunt resistance r, is varied over time to effect pulsa-
tion of the brake light 314. As shown in FIG. 7, the resistance
of the stop lamp 314 has a resistance r;. The line losses and
other vehicle loads on the brake detection line are provided by
r,. Consider the battery to have a voltage of approximately
14V DC (V,=14V), r =5 ohms, and r,=100 ohms. In an
exemplary high illumination (i.e., high brightness) situation
for the lamp 314 (i.e. high power output), r,.=100 ohms, thus
forcing a relatively high amount of current through the brake
lamp 314. In this exemplary high illumination time period,
r=t,, V,=V;, and therefore i,=i,. Based on these exemplary
values provided above, i;=0.127 A. Accordingly, the power
output from the lamp during this high brightness time period
is P=i;>*(r,;)=(0.127)**100=1.61 W.

[0085] Now, consider the same circuit in an exemplary low
illumination time period for the lamp 314 (i.e. low power
output). In this embodiment, the shunt branch effectively
shorts a significant amount of current from the brake light.
Accordingly, in this low illumination situation consider r; to
be relatively low, such as r,=10 ohms. Consider all the other
units (other than r,) in the schematic of FIG. 7 to be the same
as those described above. In this low illumination example,
10r;=r; and V,=V;, and therefore i,=10i,. Based on these
exemplary values, 1;=0.09 A. Accordingly, the power output
from the lamp in this low brightness situation is P=i,*(r,)=
(0.09)°*100=0.81 W.

[0086] In view of the above example, it is shown that a
shunt branch with a variable resistance provided in parallel
with the vehicle brake lamp may be selectively operated to
effect either a high brightness or a low brightness. If the
resistance r, in the shunt branch is cycled between two values,
the brake lamp 314 will also cycle between a high brightness
and a low brightness, thus effecting a pulsing effect in the
brake light. With additional circuitry, the shunt device 320
shown in FIG. 7 may be configured to effect a pulsing of the
brake light 314 when a voltage is detected on the brake
detection line 318a in a vehicle braking circuit 310.

[0087] The foregoing detailed description of one or more
exemplary embodiments of the adaptive shunt light for a
pulsing brake light has been presented herein by way of
example only and not limitation. It will be recognized that
there are advantages to certain individual features and func-
tions described herein that may be obtained without incorpo-
rating other features and functions described herein. More-
over, it will be recognized that various alternatives,
modifications, variations, or improvements of the above-dis-
closed exemplary embodiments and other features and func-
tions, or alternatives thereof, may be desirably combined into
many other different embodiments, systems or applications.
Presently unforeseen or unanticipated alternatives, modifica-
tions, variations, or improvements therein may be subse-
quently made by those skilled in the art which are also
intended to be encompassed by the appended claims. There-
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fore, the spirit and scope of any appended claims should not
be limited to the description of the exemplary embodiments
contained herein.

What is claimed is:

1. A device configured for installation in an existing vehicle
brake light circuit having a brake detection line, at least one
brake light, and a return line, the device including:

a first lead, a second lead and a third lead, the first lead and
the second lead both configured for connection to one of
either the brake detection line or the return line of the
brake light circuit, and the third lead configured for
connection to either the return line or the brake detection
line, the second lead and the third lead defining a device
output, the device output configured for connection in
parallel with the at least one brake light;

a control unit; and

a switching member connected in parallel with the output
and controlled by the control unit, the switching member
configured to operate in a first state or a second state,
wherein current provided at the device output is reduced
when the switching member operates in the second state.

2. The device of claim 1 wherein the switching member is
a second switching member, the device further comprising a
first switching member connected in series with the output.

3. The device of claim 2 wherein the first switching mem-
ber is a first transistor and the second switching member is a
second transistor.

4. The device of claim 3 wherein the first transistor is a first
MOSFET and the second transistor is a second MOSFET.

5.The device of claim 2 further comprising a current sensor
configured to detect a magnitude of current on the brake
detection line during an initial time period following appli-
cation of a vehicle brake, the control unit and the first switch-
ing member further configured to maintain the magnitude of
current on the brake detection line during a second time
period following the initial time period.

6. The device of claim 5 wherein the second switching
member is provided in a shunt path in parallel with the device
output, the control unit configured to control the second
switching member such that a current through the shunt path
is increased when the second switching member operates in
the second state, and the current through the shunt path is
reduced when the second switching member operates in the
first state.

7. The device of claim 6 wherein the current sensor is a first
current sensor, the device further comprising a second current
sensor configured to detect a magnitude of current through
the shunt path.

8. The device of claim 7 wherein the first current sensor and
the second current sensor are provided by a resistive network
connected between the first lead and the third lead.

9. The device of claim 1 wherein the control unit is con-
figured to control the switching member to operate in the first
state for a first time period following application of a braking
voltage to the brake detection line, and to operate in the
second state for a second time period following the first time
period.

10. The device of claim 9 wherein the control unit is further
configured to cycle between the first state and the second state
for a predetermined time period following application of the
braking voltage to the brake detection line.

11. A brake light control unit connected to a vehicle brake
light circuit, the vehicle brake light circuit including a brake
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detection line, at least one brake light, and a return line, the
brake light control unit including:

a first switching member connected to the brake detection

line in series with the at least one brake light;

a second switching member connected to the brake detec-

tion line in parallel with the at least one brake light; and
acontrol unit coupled to the first switching member and the
second switching member, the control unit configured to
(1) detect a braking voltage on the brake detection line,
(ii) control the first switching member such that a current
through the first switching member is substantially con-
stant when the braking voltage is detected on the brake
detection line, and (iii) control the second switching
member such that a current through the at least one brake
light cycles between a first magnitude and a second
magnitude that is less than the first magnitude after the
braking voltage is detected on the brake detection line.

12. The brake light control unit of claim 11 wherein the
second switching member is provided in a shunt path between
the brake detection line and the return line.

13. The brake light control unit of claim 12 the shunt path
further including at least one resistor.

14. The brake light control unit of claim 12 wherein a
current through the shunt path is less when the current
through the at least one brake light is the first magnitude, and
the current through the shunt path is greater when the current
through the at least one brake light is the second magnitude.

15. The brake light control unit of claim 11 wherein the
current through the at least one brake light cycles between the
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first magnitude and the second magnitude for a predeter-
mined time period after the braking voltage is detected on the
brake detection line.

16. A method of controlling illumination of a brake light in
a brake light circuit of a vehicle, the brake light circuit includ-
ing the brake light, a brake detection line, and a return line, the
method comprising:

installing a shunt path in parallel with the brake light;

applying a vehicle brake;

limiting current through the shunt path during a first time

period following application of the vehicle brake; and
increasing current through the shunt path during a second
time period following the first time period.

17. The method of claim 16 wherein the current through the
shunt path is a first magnitude during the first time period and
the current through the shunt path is a second magnitude
during the second time period, the method further comprising
cycling the current between the first magnitude and the sec-
ond magnitude for a flashing period following application of
the vehicle brake.

18. The method of claim 16 wherein the shunt path extends
between the brake detection line and the return line in the
brake light circuit.

19. The method of claim 16 wherein application of the
vehicle brake provides a braking voltage on the brake detec-
tion line.

20. The method of claim 16 further comprising maintain-
ing current on the brake detection line and the return line
substantially constant when the braking voltage is detected on
the brake detection line.
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