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The present invention relates to the control of the
movement of vehicular traffic, and has particular refer-

ence to the use of the properties of fluorescent materials

In a traffic control system.

A great
become brilliantly lummous when excited by ultraviolet
light. The fluorescence thus produced is in many in-
stances a bright intense red, yellow, green or other color.
‘These substances may be mixed or combined with white
pigments, such as titanium dioxide or chalk, so that when
the mixture is illuminated with visible light, as for in-
stance from the headlamps of an automobile, it appears
to be white, but changes to a bright color when also il-
luminated by ultraviolet energy.

Accordingly, the present invention is directed to the

use of fluorescent materials to create a chameleonic ac-
a_.

tion or illusion to attract attention and convey infor
tion at a proper time and place or in a cyclic manner,
for the control of vehicular traffic. |

The invention also seeks to provide a novel means 4o
utilize fluorescent materials arranged as a traffic control
systetn and responding differently to white and black
light.

Basically, the present invention provides a novel and
improved means of traffic control comprising an ul-
traviolet hght iocused on fluorescent material contained
in a road sign or marker.

Therefore, it is an ob]ect of this invention to pro-
vide a change of color in a traffic control system marker
SO as to convey one meaning at a certain time and another
meaning at another time.
marker can be made to appear one way when illumi-

nated only by natural, or “white” light, and something

different in response to invisible, or “black” 11ght excita-

tron.

It is another object of this invention to make use of the
psychological aspect that the operator of a motor vehi-
cle is most of all, and most continuously, aware of the
highway itself and therefore any message on the surface

thereof will be more quickly and more readily seen and

understood.

It 1s, therefore, still another object of the invention

to combine traffic control lights with stop guide lines on
the road illuminated by black lamps so as to glow bril-
liantly red when the stop light is red and to show white
when the stop light is green and the black lamp has been
turned off.

Other objects and advantages will be apparent from a

detailed description of the mve_:ntmn and from the

appended drawings and cla.uns

In the drawing:

FIG. 1 shows a possible arrangement of an intersec-
tion in the present invention;

FIG. 2 shows a partial vertical cross sectional view of
the marking as on line 2—2 of FIG. 1;

FI1G. 3 shows a side elevational ver-tical Cross section
on hine 22 of FIG. 1;

FIG. 4 shows a signpost as it would appear under
natural lighting conditions; and

1any substances, both organic and inorganic,

In other words, a sign or
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.painted on the surface 10 with spemal"plgments discussed

. 1n the specification. FIG. 2 shows the same intersection
- of FIG. 1 as seen along a cross-sectional view along line

10

2—2. Again the edge of the road 21 is shown with stop
line 13 and center line 2. In FIG. 3 this point of the
intersection is shown in side elvational view with a special
lamp 16 suspended over stop line 13 which causes stop
line 13 to change color under its effect. A similar lamp
16 is suspended over each of the stop lines 13 demgnated

in FIG. 1.
The operatmn of the control system in an 1ntersect10n

 illustrated in FIG. 1 would be as follows.
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Assuming the traffic is stopped in an east-west direc-
tion and moving in a north-south direction, the trafiic
stop and go light 17, which would be located at a center
point in the intersection, will show red in the first and
green in the last direction. At the same time the east
and west stop guide lines are illuminated by their respec-
tive lamps thus glowing brilliantly red while the north
and south stop guide lines show white, their respectwe
lamps not operating. When the direction of traffic is
changed, the traffic light 17, as well as north and south
stop guide lines, show red in that direction; while in the

east-west direction the fraffic light shows green and the .

stop guide lines appear to be white, since the lamps over
them are now not operating. The electric circuit of the
lamps over the stop guide line 13 may be connected to the
same timer as traffic light 17, the simplest hook-up being
a multiple circuit with the proper red cycle. -

Also illustrated in this intersection are the use of left
turn arrows 44. In this case traffic light 17 will carry

below it another projector consisting of the type of lamp

used in connection with this invention. The light from
this lamp will be focused on the arrows in the inter-
section and cycled by the same timer that operates trafﬁc'
light 417,

Various other color chanﬂes and combmatlons are pos—

sible. As an illustration, a subtractive coloring matter
may be added to the paint combination used in the stop
‘lines. In this event the lines will appear the color of

- such pigments in normal natural light conditions or other
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FIG. 5 shows the signpost of FIG. 4 as it would appear '

under lIamps described in the present invention.

Referring first to FIG. 1, this shows an intersection of
two highways wherein paved area 1€ is bounded by curb-
ing or edges 11 and center lines 12 and stop lines 13

0
be connected in multiple circuit with the green cycle

white light. In the light of automobile headlamps, for
instance, . the lines may appear a yellow or even a green
cotor, but when the energizing lamp 16 1s switched on,
the same lines will apnear red. The principal of thls
chameleonic 1llusion is the combined use of a subtractive
pigment and a fluorescent substance in the same com-
position. The fluorescent material will not show in white
light 'so that the subtractive color alone-is visible, while |
under the special lamp 16, the color of the fluorescent

factor will predominate.

This arrangement allows modifications of the present

invention wherein operation takes place in a cycle opposite

to that discussed above. Assuming that traffic is stopped
in an east-west direction and flowing in a north-south
direction, the traffic light 17 will show red in the first
and green in the latter direction. At the same time the
north-south stop guide lines 13 are illuminated by their

~ respective lamps 16, thus glowing brilliantly green, while

the east-west stop lines 13 show white, their respectwe
lamps 16 being out. When the direction of traffic
changes, the alternate lamps 16 will be lit thus making
the .east-west stop lines 13 ‘green and the north-south

stop lines 16 white.

With a subtractive pigment added to the ﬁller the
stop lines 16 may be made to appear red on the stop
portion of the cycle when they would otherwise appear
white in the above modification.

For these arrangements the CII'CUItS of lamps 16 may

in the timer of traffic light 17. Glass spheres or zefrac-
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tive elements may aiso be used wﬁh th above typ..... Gfl

structures.
Lamp 16, 1llustrated in FIGS. 1 2 and 3 may be any

one of several types of ultraviolet lamps available as

sources of black light. Some of the Iamps which have

 less. It is anticipated that agent W(1) will be used 1

been found practical in connecticn with this invention -

have been the Cooper-Hewitt mercury lamp, two classes
of high pressure mercury lamps, and gas filled incandescent

Iamps. The Cogoper-Hewitt mercury lamp 1s a quartz

or glass tube usually about 50 inches long and is highly
evacnated. Pressures are the order of 0.025 millimeter.

- These low pressure type tubes are rich in utltraviolet.

‘rays and highly efficient. The high pressure mercury
- lamps may be classed according to pressures used in the
cuvelopes. One class operates with pressures ranging

10

15

from ¥ to 8 atmospheres and another class uses the very .

high pressure of from 75 to 80 atmospheres, which is as
high as 1,200 Ibs. per square inch. The high pressure
mercury lamps have an intense light rich in ultraviclet
with good efficiency. They are commonly about a foot
long and double-walled. The third type of lamp, the
incandescent lamp, is of a gas filled, hot filament type.
The incandescent lamps, of course, are self-starting, but
the mercury discharge tubes are not so easily handled.
 Like all gas discharge lamps, the mercury tubes require
~ a ballast coil in series to prevent “run away,” as the arc
has a negative resistance characteristic. However, in. this
connection and with regard to this invention, the major
consideration is not the ballast coil but the starting prob-
lem inherent in discharge tubes or arcs. - One solution
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1S mmply that a radio active isotope be used in discharge

tubes in order to keep the gas and vapor ionized at all
times, thus making any auxiliary starting means unneces-

sary. Mercury discharge tubes of various types have
some advantages over incandescent lamps in connection
with this invention. There are other lamps which are

presently being developed which may be used with this

- invention, and which have not been menut:}ned in the
abhove discussion,

In addition to the use of this mventlon with markings

percent of the: plﬂment Volume and in some cases even

most cases. The following are examples of possible com-
binations with the lIldlC’lthI'l of the part of the grouping
under which it falls:

V-1, Rhodamine B; W-1, Titanium White. ThIS com-

bination to fluoresce Red but reflect White.

V-2, Activated Cadmium Sulphide; W-- 1, T1tamum o

White. Fluoresces Red-—reflects White.

V-1, Rhodamine B; W-3, Titanium White plus a |

ceramic green. Fiuoresces Red—reflects Green.

V-2, Activaied Cadmium Sulphide; W-3, ‘Titanium
White plus a ceramic green. Fluoresces Red—reflects
Green. | . -

Among the mnumerable color arranﬂements pGSSlble, |
using two pigments, a c:ombmatmn can be found to meet |

nearly all problems

However, it is also posszble to’ accomphsh camparable |

results using only one responsive agent. This is so be-

cause, (1) Phosphors usually appear white in normal
licht, and (2) there are many fluorescent c}'chc COmi-

pounds which act like subtractive pigments in ‘ordinary,

or “white” light but fluoresce an entirely different color

- when excited by ultraviolet, or “black” light.

For ﬂlustratmn, the followmg e‘;amples may be men-'.

' tlaned

o (D) Phosphars | |
In the- interest of simplicity one typical set only of these

materials is given here. - As there are between 500 and B
1000 synthetzc phosphors alone about which some in-

formation is extant, a sunple illustration would seem

- to be ample for one skilled in the art.
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~on the pavement, the same pigments and lamps may be

used with signs posted on the edge of the road. FIGS.
4 and 5 illustrate a typical application of this invention
to signposts. ~ As illustrated in FIG. 4, signboard 18 on its
supporting post 12 appears in white light or natural light
with no legend on the board, merely an vnrelieved white.

- In the table below are listed a related series of Class' |
I phosphors, smgly microactivated by silver. They all

appear white, or nearly so, m normal light and ﬂuoresce
the color shown. |

- ZnS (100) :Ag (0.008}__'__..___..__;.__- Light Blue. |
ZaS (80) CdS (20):Ag (0.01) e Pale Blue Green
ZnS (60) CdS (40):Ag (0.01) e Green.

ZnS (50) CdS (50):Ag (0.01)y_______ Green-Yellow.

ZnS (40) CdS (60):Ag (0.01) oo Yellow-Orange.

ZnS (20) CdS (80):Ag (0. 01) _______ Pale Red |
- CdS (100) Ag(0.02) comea U, Red.

45

FIG. 5 shows the same sign when illuminated by special
Jamps of the type discussed abme Here signboard 18

on its supporting post 19 has a colored backﬂmund
as, for example, red area 21 with legend 22 in white

or some color, such as yellow, which will stand out against

the red backeround, and non-significant corner portions
23 which may or may not be colored. This type of sign
could be used at those intersections where a traffic light
is normally in operation, but where it is desirable to dis-
pense with a traffic light after certain hours of the night,
but where, nevertheless, it is required in the interest of
safety to 12;1'1:(1«:r cars from a secondary road to a full stop
before entering upon or <rossing a pmmary road, |
~ Since the object of this invention is to change the
cc}lor so as to convey one meaning at a certain time and
another meaning at another time, a sign or marker can
e made to appear one way when illuminated by a natural
or “white” light and something diJTerent in. response to

invisible or “black” light excitation. =~ Ordinarily two

different pigments are used to achieve this result and
are herein identified as agent V responsive to ultraviolet
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excitation and agent W with reflective functions operative
in white light. Agent V may be either (1) a fluorescent -

material, usually organic, (2) a phosphor, usually an
inorganic crystal aggregate, or (3) both. Agent W may

be either (1) a reflective pigment, usually white or color-

10

less, (2) a subtractive pigment, usually colored green or

vellow, or (3) both. Generally, agent W will be greatly
 in excess of agent V, possibly the latter constituting one

(2) Aromatics

Many dyestuffs of the Xanthene Class show a reﬂectwe
(or subtractive) color which is different from the fluores-

cence. For example, mention is made of the following -

types of dves:

.C I. 743—Rhodamine S—color, Red ﬂuerescence Yel- '

Jow

C I. 75 5«-—-Rh0dme ZG—-celor, Scarlet ﬂucrescence,
Green -

Among the Acridme Class may be mentioned:

C.I. 785—Acridine Yellow G——color, Yellﬁw ﬂuﬂres-
- cence, Bright Green
C.I. 786—Aurazine G—same as 785

C I. 787—Cor1phosphm O—color, Orange; ﬂuorescence,
intense Yellow Green

Among the Azine Class:

CI 848— Brilliant Rhodulin Red B——mlar, Bluish Red

fluorescence, Orange

Amcng the dyes of the Mordant Class:

'C.I. 1050—Alizarin- Cyanme A.C.—color, Blue, ﬁuores--_'

- cence, Red.

T hese-materlals may all be made up as paints, enamels
or silk screen paste, or may be incorporated in plastics
so as to form panels, buttons} beads, or other chameleomc.‘_ |
devices. | | |
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Furthermore, they may be fabricated into sheet form
as a semi-finished component for sign manufacture.

Subtractive pigments, when used to carry out a modi-
fication of this invention should be of such a nature as
not to react chemically with the fluorescent components.
As the latter can be either organic or inorganic, for
example, an aromatic dye or a crystalline phosphor, the
sclection of subtractive pigment will depend on the
fiuorescent material present.

From a traffic standpoint, the important colors would
seem to be, red, yellow and green.

As regards the fluorescent color, red is doubtless the

most important, with yellow the runnerup, and many
luminescent materials of both classes fluoresce these
colors.

In the case or inorganic fluorescent components, the
nature of the subtractive pigments is not a critical con-
sideration because these mineral substances are relatively
inactive. -

In the case of organic fluorescent agents which are
relatively delicate, care should be used to select sub-
tractive pigments which are stable, such as the Cadmium
Lithopones or Chrome Oxide. The last is one of the most
permanent pigments known, not being affected by heat,
light, alkali, chlorine, or other reagents. “Green Earth”
may be useful, perhaps as an extender. It is a natural
product, very permanent, but somewhat deficient in color.
It 1s inert, being a complex Alkali-Aluminum-Magnesium-
ferrous silicate of variable composition.

Another class of suitable inert color substances are
ceramics, which may be obtained in a wide variety of
colors and shades. These are furnace products and
their color being due to metallic silicates, or a solid
solution of oxides in glass, are perfectly inert and com-
patible with any type of fluorescent agent.

These ceramic colors may be used in powder form as
a pigment, or they may be crushed and dropped into,
or onto, the highway line similarly to g¢lass beads. In
the last case the particles may range in size up to 25
mils, or beyond.

There are many other uses in which this invention
may be of value. All these uses depend upon the neces-
sity of two different situations existing at two different
times, such as siiuations where night wsage differs from
daytime regulations. |
Also, almost innumerable instances of utility and

adaptabﬂlty of this invention for both pavement and

signs may be found. A few such suggestions are in

the case of bad weather, signs such as “curve slippery”

or “road icy” and speed control signs stating “tem-
porary speed limit 25 miles per hour” or electronic con-
trol signs such as “too fast” or “slow down” or “lower
beam” and many other instances.

In :general, it may be said that in common with all
fluorescent devices the signs and markers as discussed
herein have the characteristic of high legibility and visi-
bility. Even when energized so that the fluorescent radi-
ation is of greater infensity, such light seems to be with-
out glare. This quality, which does not seem to be
fully appreciated, is of great value in highway applica-
tions, and it is therefore the purpose of this invention to
utilize this unique feature. -

From the foregoing, varied applications of the novel
aspects of this invention will occur to those skiiled
1in the art, and variations in matters of detail will be
apparent. Therefore, it is appropriate that the appended
claims be given a latitude of interpretation consistent
with the spirit and scope of the invention.

What is claimed is: |

1. A traffic control system: comprising visible means
of d\,signatlon of instructions to the traffic, including a
painted marking appearing in different colors under dif-
ferent lighting conditions, lighting means directed at and
affecting said painted marking, a traffic control signal
means and cyclic means for controlling the operation of
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said lighting means in cooperation with said traﬁc con-

trol signal means.

2. A traffic control system wmprlslng visible means
of designation of instructions to the traffic, including a
painted marking appearing in different colors under dif-
ferent light conditions, an ultraviolet lamp directed at
and alfecting said painted marking, a traffic control sig-
nal means and cyclic means for controlling the oper-
ation of said ultraviolet lamp in cooperation with said
traffic control signal means.

3. The traffic control system of claim 2, further char-
acterized by said painted marking mcludmﬂ a fluorescent
material, whereby the painted marking appears to change
color under light from said mltraviolet lamp.

4. The traffic control system of claim 2, further char-
acterized by said painted marking including a fluorescent
material and a subtractive pigment, whereby the painted
marking appears one color under natural lighting con-

- ditions or the lights of traffic and a different color under

light from said nltraviolet lamp.

5. A traffic controi system comprising visible means
of designation of instructions to the traffic, including a

iarking appearing in different colors under different
lighting conditions, lighting means directed at and af-
fecting said marking, said lighting means compnsmg
discharge tube, and a radio active isotope in said dis-
charge tube *Whereby auxiliary starting means are un-
necessary, a fratfic control signal means and means for
controliing the operation of said lighting means in con-
junction with the operation of said traffic control sig-
nal means.

6. A ftraflic control system comprising wmble means
of designation of imstructions to the traffic, including
markings appearing in different colors under different
lighting conditions, ultraviolet lightine means directed
at and afiecting said markings, said markings compris-
mg a plurality of pigments, one of said pigments respon-
sive to ultraviolet excitation, another of said pigments
with characteristics responsive to white light, a traffic
control signal means and cyclic means for controlling
the operation of said lighting means in cooperaiion. with
said traffic control signal means.

7. The traffic control system of claim 6 in which the
pigment responsive to ultraviolet excitation is a fluores-
cent material.

8. The fraffic control system of claim 6 in which the
pigment responsive to ultraviolet excitation is a phos-

phor.

9. The traffic control system of claun 6 in which the
pigment responsive to ultraviolet excitation comprises a
combination of a phosphor and a fluorescent material.

10. The traffic control system of claim 6 in which the

. pigment with characteristics responsive to white light is

39
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a reflective pigment. |

11. The {raffic control system of claim 6 in which
the pigment with characteristics reSponswe to white light
1S a subtractive pigment.

12. The traffic control system of claim 6 in which the
pigment with characteristics responsive to white light
comprises a combination of a reflective and a sub-
tractive pigment.

13. A trafiic control system comprlsmg a traffic control
signal means apparent to all directions of traffic flow,
painted markings located in the paths of traffic flow, said
painted markings appearing in different colors under dif-
ferent lighting conditions, lighting means directed at
and affecting said painted markings, and cyclic means
controlling the operation of said traffic control signal
means and said lighting means in conjunction with each
cther whereby both said traffic control signal means and
said lighiing means ccoperatively operate to control the
flow of traffic.

14. The traffic control system in accordance with
claim 14 in which said painted markings are in the pat-
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tern of stop lines drawn transversely of the dire'ction of -

traffic flow.

15. The traffic control system in accordance with |

claim 14 in which said painted markings include direc-
tional traffic designations for dlrectmg a change in di-
rection of the trafiic flow.

16. A traffic control system comprising a chanmnn

traffic control signal means apparent to all directions

of traffic flow, a painted sign visible to one of the di-
rections of traffic flow appearing in different colors
under different lighting conditions, lighting means di-

10
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rected at and affecting said painted sign, and lighting -
control means for alternate operation of said trafiic con-
trol signal means and said lighting means. -
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