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(54) Traffic signal head with multiple led illumination sources

(57) A traffic signal head uses a plurality of LED light
sources mounted in one or more containment volumes
in a housing. One version uses identical three-color LED
light sources distributed through the containment vol-
ume: each source having a red light generating element,
a yellow light generating element, and a green light gen-
erating element. A second version uses identical two-
color LED light sources distributed through the contain-
ment volume, each source having a red LED light gen-
erating element and a green LED light generating ele-

ment. For the second version, activation circuitry ena-
bles individual activation of the red LED elements to pro-
duce red signals, individual activation of the green LED
elements to produce green signals, and concurrent ac-
tivation of both types of LED elements to produce yellow
signals. Both versions can be electrically configured to
display any of the three colors, as well as special sym-
bols-such as directional arrows.
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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to traffic signal control
equipment in general, and in particular to an improved
traffic signal head.
[0002] Traffic signal heads are known and are used
to help control the flow of vehicular traffic through a con-
trolled intersection. A conventional signal head has
three vertically disposed lamps with colored lenses- one
red (usually positioned at an upper position of the signal
head), one green (usually positioned at a lower position
of the signal head) and one yellow or amber (usually
positioned between the red and the green). The state of
each lamp is controlled by auxiliary control circuits in
accordance with a control algorithm to provide drivers
with visual control directives regarding the passage of
vehicles through the intersection. Illumination of the red
lamp signals the driver to stop at the intersection, while
illumination of the green lamp signals the driver that pas-
sage through the intersection is permitted. Illumination
of the yellow or amber lamp signals the driver that the
red lamp is about to be illuminated and cautions the driv-
er to be prepared to stop.
[0003] Traffic signal heads of the above type have
been known and used for decades and have achieved
a virtually universal standard status. More recently, var-
iations of the standard three lamp vertical configuration
of signal heads have appeared. For example, signal
heads have been designed with three lamps arranged
in a horizontal row; and with additional lamps of each
color to provide greater illumination or noticeability to
the driver. All such variations use conventional incan-
descent lamps as the illumination source.
[0004] Even more recently, signal heads have been
designed with a different light source. Due to recent im-
provements in the field of light emitting diode (LED)
technology, LEDs have been proposed for use and have
actually been implemented in signal heads as the illu-
mination source. Compared to incandescent lamps,
LEDs possess some properties which are superior to
ordinary lamps. An LED is less fragile than a glass en-
closed lamp, and is thus more suited to a signal head
application in which the light source is exposed to po-
tential mechanical and environmental damage. Also, an
LED has a longer average life time than a conventional
incandescent lamp and thus on average requires re-
placement less frequently. Further, an LED is more light
efficient than a conventional incandescent lamp, con-
suming less electrical power. In addition, an LED can be
manufactured to radiate light of a particular color, so that
a colored or tinted lens is not required to provide the
colors red, green and yellow. For these reasons, LEDs
promise to become the illumination source of choice for
traffic signal heads in the future.
[0005] In known traffic signal heads using LEDs as the
illumination source, each single color illumination

source is comprised of several monochromatic LEDs
clustered together as a unit. This is necessary due to
the fact that a single LED does not generate sufficient
luminance to function effectively as the illumination
source. All LEDs in a given monochromatic cluster are
driven in parallel by the appropriate control signal in or-
der to provide the proper visual directives to drivers.
Thus, in known signal heads using LEDs, the single in-
candescent lamp corresponding to a given control color
is replaced with a cluster of monochromatic LEDs all op-
erated in parallel or series-parallel, and at least three
clusters (one for each control color) are used to replace
the at least three incandescent lamps.
[0006] U.S.Patent No. 5,898,381, the disclosure of
which is hereby incorporated by reference, discloses an
improvement over the basic type of LED based signal
head. In this patent, each cluster of monochromatic
LEDs is arranged in the shape of a traffic symbol con-
ventionally used with the associated color. For example,
the cluster of red LEDs is arranged in an octagonal
shape to simulate a conventional stop sign, the cluster
of yellow LEDs is arranged in a triangular shape, and
the cluster of green LEDs is arranged in a circular shape.
In addition, other traffic symbols are represented by
clusters of appropriately colored LEDs, such as a green
or red arrow. Further, this patent discloses an additional
improvement of positioning all signal head LED clusters
in a single compartment, with individual LEDs of differ-
ent colors being mutually interspersed throughout the
compartment, so that the bulk and excessive weight of
conventional signal heads is substantially reduced with-
out sacrificing the visible functionality of such devices.
[0007] While the improvements in the art of signal
head technology disclosed in the '381 patent are signif-
icant, the need still exists for further improvements in
ease of implementation, flexibility of operation, power
consumption and cost.

SUMMARY OF THE INVENTION

[0008] The invention comprises a signal head which
incorporates multiple LED light sources into one or more
light source compartments at lowered cost and with low-
ered power consumption, while still providing visually
distinctive multiple color driver advisory signals and
symbols.
[0009] In a first apparatus aspect, the invention com-
prises a traffic signal head having a housing and a plu-
rality of LED light sources mounted in the housing for
providing red, yellow, and green driver advisory light sig-
nals, with each of the LED light sources comprising a
first LED light element having a red light generation
characteristic and a second LED light element having a
green light generation characteristic. The traffic signal
head includes activation circuitry for enabling individual
activation of the first and second LED light elements and
concurrent activation of the first and second LED light
elements so that individual activation of the first LED
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light element produces red light, individual activation of
the second LED light element produces green light, and
concurrent activation of the first and second LED light
elements produces yellow light.
[0010] Each of the first and second LED light ele-
ments has an anode, a cathode, an anode terminal and
a cathode terminal, the cathode terminals of the first and
second LED light elements being coupled together to a
source of electrical power. The activation circuitry in-
cludes first and second power switching devices each
having first and second power transfer terminals and a
control input terminal. The first power transfer terminal
of the first and second power switching devices is cou-
pled to the source of electrical power. The second power
transfer terminal of the first power switching device is
coupled to the anode terminal of the first LED light ele-
ment. The second power transfer terminal of the second
power switching device is coupled to the anode terminal
of the second LED light element. The control input ter-
minal of the first power switching device is coupled to a
source of red control signals, the control input terminal
of the second power switching device is coupled to a
source of green control signals, and the control input ter-
minals of the first and second power switching devices
are coupled to a source of yellow control signals. The
first and second power switching devices are preferably
transistors.
[0011] In an alternate embodiment of the invention,
each of the LED light sources comprises an encapsula-
tion package containing a first LED light element having
a red light generation characteristic, a second LED light
element having a yellow light generation characteristic,
and a third LED light element having a green light gen-
eration characteristic. The traffic signal head includes
activation circuitry for enabling individual activation of
the first, second, and third LED light elements.
[0012] Both embodiments can serve as standard
modules in a conventional three compartment signal
head, or can be combined in a single compartment to
provide a more compact signal head with all three color
functions.
[0013] From a process standpoint, the invention com-
prises a method of producing driver advisory signals of
different colors, the method comprising the steps of pro-
viding a traffic signal head with a plurality of LED light
sources each comprising a first LED light element hav-
ing a red light generation characteristic and a second
LED light element light element of the plurality of LED
light sources to generate red driver advisory signals; ac-
tivating the second LED light element of the plurality of
LED light sources to generate green driver advisory sig-
nals; and concurrently activating the first and second
LED light elements of the plurality of LED light sources
to generate yellow driver advisory signals.
[0014] From an alternate process standpoint, the in-
vention comprises a method of producing driver adviso-
ry signals of different colors, the method comprising the
steps of providing a traffic signal head with a plurality of

LED light sources each comprising an encapsulation
package containing a first LED light element having a
red light generation characteristic, a second LED light
element having a yellow light generation characteristic,
and a third LED light element having a green light gen-
eration characteristic; activating the first LED light ele-
ment of the plurality of LED light sources to generate
red driver advisory signals; activating the second LED
light element of the plurality of LED light sources to gen-
erate yellow driver advisory signals; and activating the
third LED light element of the plurality of LED light sourc-
es to generate green driver advisory signals.
[0015] The invention provides a traffic signal head
which occupies substantially less physical volume than
conventional signal heads without sacrificing any oper-
ational functionality. In addition, the embodiment of the
invention employing only two-color LED light elements
requires a substantially reduced number of individual
LED light sources, with a commensurate reduction in
cost and power consumption, while providing the same
driver advisory capability as conventional signal heads.
Further, both embodiments of the apparatus can serve
as programmable standard modules for a traffic control
system, and can be electrically configured to function as
red, yellow, or green light generating devices for both
the ordinary color advisory signals and special color ad-
visory symbols, such as right or left-pointing red, yellow,
or green arrows. Thus, only a single type of standard
unit need be inventoried to serve the entire light source
[0016] For a fuller understanding of the nature and ad-
vantages of the invention, reference should be made to
the ensuing detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic front view of a traffic signal
head incorporating the invention;
FIG. 2 is a schematic diagram illustrating a first em-
bodiment of the invention using a two color LED ba-
sic element for generating all three control colors;
FIG. 3 is a circuit schematic illustrating the driving
circuit for the Fig. 2 embodiment;
FIG. 4 is a schematic diagram illustrating a second
embodiment of the invention using a three color
LED basic element for generating all three control
colors;
FIG. 5 is a schematic front view of a standard traffic
signal head;
FIG. 6 is a schematic diagram illustrating one con-
figuration of the invention for displaying traffic advi-
sory symbols; and
FIG. 7 is a circuit diagram illustrating the driving cir-
cuit for the FIG. 6 configuration .
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Turning now to the drawings, Fig. 1 is a sche-
matic front elevational view of a traffic signal head in-
corporating the invention. As seen in this Fig., a traffic
signal head generally designated with reference numer-
al 10 has a generally circular housing 11 for containing
a plurality of individual LED light sources 12. Light sourc-
es 12 are arranged in a suitable pattern within the pe-
riphery of housing 11 and are preferable mounted in an
essentially co-planar manner. Light sources 12 may be
one of two different types-a first type consisting of an
individual encapsulation package having two LED ele-
ments- one red and one green; and a second type con-
sisting of an individual encapsulation package having
three LED elements-one red, one yellow, and one
green. Preferably, all sources 12 in a given housing 11
are identical.
[0019] Fig. 2 illustrates the first type of light source 12.
As seen in this Fig., an individual source 12 has a con-
ventional light transparent envelope 15 which contains
two separate LED elements 16, 17. Element 16 is a red
light generating LED, while element 17 is a green light
generating LED. The anodes of elements 16, 17 are in-
dividually connected to conductive lead-out wires 21,
22, respectively. The cathodes of elements 16, 17 are
tied together and connected to common lead-out wire
23. Source 12 is preferably a type SSL-LX 50971GW
dual LED device available from Lumex Corp. of Chica-
go, Illinois. As schematically depicted in Fig. 2 in the low-
er portion thereof, when lead-out wires 21 and 23 are
operatively connected to a driving circuit (shown in Fig.
3), only LED 16 is activated and the source 12 generates
red light only. When lead-out wires 22 and 23 are oper-
atively connected to a driving circuit, only LED element
17 is activated and the source 12 generates green light
only. When all three lead-out wires 21-23 are operatively
connected to a driving circuit, both elements 16 and 17
are activated to generate both red and green light. The
combination of these two primary colors results in the
generation of yellow light by source 12. It is noted that
envelope 15 acts as a focussing lens for light generated
by LED elements 16, 17, so that the light emanating from
source 12 is emitted in a parallel fashion. Consequently,
the emitted light as viewed when both LED elements 16,
17 are activated is truly yellow.
[0020] Fig. 3 illustrates a driving circuit for a signal
head using a plurality of LED sources 12 of the first type
shown in Fig. 2. As seen in this Fig., a plurality of sources
12 are connected in parallel with the anodes of LED el-
ements 16 connected to a first bus conductor 25, the
anodes of LED elements 17 connected to a second bus
conductor 26, and the cathodes of both LED elements
16 and 17 connected to a third bus conductor 27. Third
bus conductor 27 is coupled to one terminal of a D.C.
power source (not shown). First and second bus con-
ductors 25, 26 are individually coupled to the emitter of

an associated power control transistor 30, 31, respec-
tively. Conventional traffic control signals termed "RED",
"YELLOW", and "GREEN" are coupled via isolation di-
odes 33-36 to the control electrodes of transistors 30,
31, as shown. When a "RED" control signal is active,
transistor 30 is switched on, thereby permitting current
to flow through LED elements 16 to cause the genera-
tion of red light. When a "GREEN" control signal is ac-
tive, transistor 31 is switched on, thereby permitting cur-
rent to flow through LED elements 17 to cause the gen-
eration of green light. When a "YELLOW" control signal
is active, both transistors 30 and 31 are switched on,
thereby permitting current to flow through LED elements
16 and 17 to cause the generation of yellow light.
[0021] In order to provide a hue adjustment, a variable
resistance 38 is provided in one of the first and second
bus conductors 25, 26. By varying the resistance 38, the
relative amounts of current flowing through the two main
circuit branches can be changed to provide a yellow
color of the desired hue. If desired, individual variable
resistances may be inserted in series with the individual
LED elements 16, 17 to accommodate variations in the
intensity of light generated by these elements, although
present day LEDs usually do not require such fine tun-
ing.
[0022] Fig. 4 illustrates an individual light source 12
of the second type. As seen in this Fig., each source 12
includes three separate LED elements in a single en-
capsulation package: a red light generating LED ele-
ment 41, a green light generating LED element 42, and
a yellow light generating LED 43 element . All three LED
elements 41-43 are physically mounted in close mutual
proximity so as to simulate a pinpoint source. The cath-
odes of LED elements 41-43 are coupled together and
connected to a common lead-out wire 45, which is cou-
pled to power ground (not illustrated). The anodes of
LED elements 41-43 are individually coupled to lead-out
wires 46-48 so that power can be applied independently
to each of these elements. In a signal head using the
Fig. 4 type source, the driving circuit is configured to en-
able independent operation of groups of red LED ele-
ments 41, groups of green LED elements 42, and
groups of yellow LED elements 43. The design of such
a driving circuit is deemed well within the skill of the or-
dinary practitioner in the art.
[0023] As will now be apparent, signal heads incorpo-
rating the invention enjoy a number of advantages over
known signal heads. Firstly, in the single signal head
compartment application of the invention the size and
weight of the overall device are substantially reduced
due to the requirement for only one enclosure compart-
ment for all light sources. More specifically, unlike
known signal heads which require at least three sepa-
rate light compartments, signal heads according to the
invention may use only one compartment to house the
light sources for all three colors. In addition, signal
heads employing the first type of light source illustrated
in Fig. 2 reduce the number of individual LED light ele-
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ments required to provide a properly operative signal
head, thereby saving space, weight and cost. Further,
signal heads utilizing the invention are fully compatible
with existing traffic control signal generating equipment,
using the same three color control signals which are
present in all traffic control systems.
[0024] Both embodiments of the invention may be de-
signed and used as universal light modules for signal
heads. More particularly, as illustrated in Fig. 5 standard
signal heads typically have three compartments for con-
taining the light sources-one for the red source, one for
the yellow source, and one for the green source. Either
embodiment of the invention can be physically installed
in all three compartments of a standard signal head and
operated as a dedicated red source, yellow source or
green source by simply coupling the modules to the
proper color control signal. Thus, for example, the LED
elements of both types of light source can be electrically
connected to provide red color signals alone, yellow
color signals alone, or green color signals alone. The
advantage of this application of the invention resides in
the fact that only one single module need be inventoried
for all the light source needs of a traffic control installa-
tion.
[0025] The invention can also be configured to pro-
vide directional visual advisory signals, such as left or
right turn arrows of any desired color or straight through
arrows. Fig. 6 illustrates a left turn arrow configuration.
As seen in this Fig., a group of individual light sources
12 is geometrically arranged as a left-pointing arrow. To
illuminate the arrow, the individual LED light elements
of the desired color in each individual source package
are simply activated using the electrical control signal
provided by the traffic control system. In addition, ar-
rowed signals of two or three colors can be generated
so that the left turn lane can exhibit red, yellow, and
green arrows, if desired. Fig. 7 illustrates one variation
having a bi-directional red arrow and a bi-directional
green arrow. As seen in this Fig., a signal head 10 is
coupled to a power source by means of power conduc-
tors 51, 52. Red, yellow, and green color control signals
are supplied to signal head 10 via control signal conduc-
tors 53-55. Color arrow control signals are supplied to
signal head 10 via control signal conductors 56-59. To
activate a right-pointing red arrow advisory signal, a
control signal is applied to conductor 56. To activate a
left-pointing red arrow advisory signal, a control signal
is applied to conductor 57. To activate a right-pointing
green arrow advisory signal, a control signal is applied
to conductor 58. To activate a left-pointing green arrow
advisory signal, a control signal is applied to conductor
59. As will be apparent to those of ordinary skill in the
art, the arrangement of Fig. 7 may be expanded to in-
clude yellow arrow advisory signals, and may be con-
tracted to provide single headed arrows, arrows of only
one color, and the like.
[0026] Another modification to the arrow head module
of Fig. 6 is as follows. Any of the modules can be con-

figured to display directional arrows or other informative
symbols by hard wiring together the anodes of individual
ones of the light sources 12, and providing a dedicated
lead out wire for receiving a control signal for activating
the grouped sources. A standard module can thus in-
corporate several display functions, and the system us-
er can select those functions which are appropriate for
a given module installation by simply providing a suita-
ble control signal to the control terminals for the func-
tions to be activated and ignoring the rest of the built-in
functions. Thus, light sources according to the invention
are user programmable.
[0027] Although the above provides a full and com-
plete disclosure of the preferred embodiments of the in-
vention, various modifications, alternate constructions
and equivalents will occur to those skilled in the art. For
example, other geometrical configurations than the cir-
cular shape described above may be employed, as de-
sired. Further, many symbols and legends may be im-
plemented by installing an opaque mask with appropri-
ate translucent areas in front of a module. In addition,
modules may be fabricated using integrated circuit
processing technology to provide a plurality of individual
light sources distributed throughout the viewable area
of the module, with each light source having the two-
color or three-color light elements with cathodes cou-
pled in common and individually connectible anodes. In
such an embodiment, the individual encapsulation
packages can be replaced with a single transparent or
translucent cover having lens regions located over the
individual light sources. Therefore, the above should not
be construed as limiting the invention, which is defined
by the appended claims.

Claims

1. A traffic signal head comprising:

a housing; and
a light source module mounted in said housing,
said module having a plurality of LED light
sources for providing red, yellow, and green
driver advisory light signals, each of said plu-
rality of light sources comprising a first LED
light element having a red light generation char-
acteristic and a second LED light element hav-
ing a green light generation characteristic; and
wherein said traffic signal head further includes
D.C. power activation circuitry for enabling in-
dividual D.C. power activation of said first and
second LED light elements and concurrent D.
C. power activation of said first and second LED
light elements so that individual D.C. power ac-
tivation of said first LED light element produces
red light, individual D.C. power activation of
said second LED light element produces green
light, and concurrent D.C. power activation of
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said first and second LED light elements pro-
duces yellow light.

2. The invention of claim 1 wherein all of said LED light
sources are located in a single containment volume
in said housing.

3. The invention of claim 1 wherein each of said first
and second LED light elements has an anode, a
cathode, an anode terminal and a cathode terminal,
the cathode terminals of said first and second LED
light elements being coupled together to a source
of D.C. electrical power; and wherein said activation
circuitry includes first and second D.C. power
switching devices each having first and second
power transfer terminals and a control input termi-
nal, the first power transfer terminal of said first and
second power switching devices being coupled to
said source of D.C. electrical power, the second
power transfer terminal of said first power switching
device being coupled to the anode terminal of said
first LED light element, the second power transfer
terminal of said second power switching device be-
ing coupled to the anode terminal of said second
LED light element, the control input terminal of said
first power switching device being coupled to a
source of red control signals, the control input ter-
minal of said second power switching device being
coupled to a source of green control signals, and
the control input terminals of said first and second
power switching devices being coupled to a source
of yellow control signals.

4. The invention of claim 1 wherein some of said plu-
rality of light sources are electrically grouped to-
gether for concurrent D.C. power activation to pro-
vide a visible display of at least one preselected
symbol.

5. A traffic signal head comprising:

a housing; and
a plurality of LED light sources mounted in said
housing for providing red, yellow, and green
driver advisory light signals, each of said plu-
rality of LED light sources comprising an encap-
sulation package containing a first LED light el-
ement having a red light generation character-
istic, a second LED light element having a yel-
low light generation characteristic, and a third
LED light element having a green light genera-
tion characteristic, and activation circuitry for
enabling individual D.C. power activation of
said first, second, and third light elements.

6. The invention of claim 5 wherein all of said LED light
sources are located in a single containment volume
in said housing.

7. The invention of claim 5 wherein some of said plu-
rality of light sources are electrically grouped to-
gether for concurrent D.C. power activation to pro-
vide a visible display of at least one preselected
symbol.

8. A method of producing driver advisory signals of dif-
ferent colors, said method comprising the steps of:

providing a traffic signal head with a plurality of
LED light sources each having a first LED light
element having a red light generation charac-
teristic and a second LED light element having
a green light generation characteristic;
activating the first LED light element of said plu-
rality of LED light sources with D.C. power to
generate red driver advisory signals;
activating the second LED light elements of
said plurality of LED light sources with D.C.
power to generate green driver advisory sig-
nals; and
concurrently activating the first and second
LED light elements of said plurality of LED light
sources with D.C. power to generate yellow
driver advisory signals.

9. A method of producing driver advisory signals of dif-
ferent colors, the method comprising the steps of
providing a traffic signal head with a plurality of LED
light sources each comprising an encapsulation
package containing a first LED light element having
a red light generation characteristic, a second LED
light element having a yellow light generation char-
acteristic, and a third LED light element having a
green light generation characteristic; activating the
first LED light element of the plurality of LED light
sources with D.C. power to generate red driver ad-
visory signals; activating the second LED light ele-
ment of the plurality of LED light sources with D.C.
power to generate yellow driver advisory signals;
and activating the third LED light element of the plu-
rality of LED light sources with D.C. power to gen-
erate green driver advisory signals.

10. For use in a traffic signal head to provide driver ad-
visory signals of different colors, a light source mod-
ule having a plurality of LED light sources, said plu-
rality of LED light sources each comprising a first
LED light element having a red light generation
characteristic and a second LED light element hav-
ing a green light generation characteristic, and ac-
tivation circuitry for enabling individual D.C. power
activation of said first and second LED light ele-
ments and concurrent D.C. power activation of said
first and second LED light elements so that individ-
ual activation of said first LED light element produc-
es red light, individual activation of said second LED
light element produces green light, and concurrent
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activation of said first and second LED light ele-
ments produces yellow light.

11. The invention of claim 10 wherein some of said plu-
rality of light sources are electrically grouped to-
gether for concurrent D.C. power activation to pro-
vide a visible display of at least one preselected
symbol.

12. For use in traffic signal head to provide advisory sig-
nals of different colors, a light source module having
a plurality of LED light sources, said plurality of LED
light sources each comprising an encapsulation
package containing a first LED light element having
a red light generation characteristic, a second LED
light element having a yellow light generation char-
acteristic, and a third LED light element having a
green light generation characteristic, and activation
circuitry for enabling individual D.C. power activa-
tion of said first, second, and third light elements.

13. The invention of claim 12 wherein some of said plu-
rality of light sources are electrically grouped to-
gether for concurrent D.C. power activation to pro-
vide a visible display of at least one preselected
symbol.

14. For use in a traffic signal head, a programmable
light source module having a plurality of LED light
sources for selectively displaying at least one of a
plurality of traffic advisory light symbols in at least
two different colors, each of said plurality of LED
light sources comprising a first LED light element
having a light generation characteristic of a first
color and a second LED light element having a light
generation characteristic of a second color, and ac-
tivation circuitry for enabling selective D.C. power
activation of said first and second LED light ele-
ments so that said at least one of said plurality of
traffic advisory light symbols can be displayed in
two different colors.

15. The invention of claim 14 wherein each of said plu-
rality of LED light sources includes a third LED light
element having a light generation characteristic of
a third color; and wherein said activation circuitry
includes circuitry for enabling selective D.C. power
activation of said first, second, and third LED light
elements so that at least one of said plurality of traf-
fic advisory light symbols can be displayed in three
different colors.

16. The invention of claim 19 wherein said first LED light
element has a red light generation characteristic;
said second LED light element has a green light
generation characteristic; and wherein said activa-
tion circuitry enables individual D.C. power activa-
tion of said first and second LED light elements and

concurrent D.C. power activation of said first and
second LED light elements so that individual D.C.
power activation of said first LED light element pro-
duces red light, individual D.C. power activation of
said second LED light element produces green
light, and concurrent D.C. power activation of said
first and second LED light elements produces yel-
low light.

17. The invention of claim 1 wherein said traffic signal
head further includes circuitry for enabling adjust-
ment of the relative intensity of light produced by
said first and second LED light elements in order to
provide yellow fight of proper hue.

18. The invention of claim 3 wherein said traffic signal
head further includes circuitry for enabling adjust-
ment of the relative intensity of light produced by
said first and second LED light elements in order to
provide yellow light of proper hue.

19. The invention of claim 10 wherein said traffic signal
head further includes circuitry for enabling adjust-
ment of the relative intensity of light produced by
said first and second LED light elements in order to
provide yellow light of proper hue.

20. The invention of claim 16 wherein said traffic signal
head further includes circuitry for enabling adjust-
ment of the relative intensity of light produced by
said first and second LED light elements in order to
provide yellow light of proper hue.
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