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ABSTRACT OF THE DISCLOSURE

A system for remotely controlling traffic signals where-
in a signal transmitted from an emergency vehicle causes
a traffic light signal controller mounted at an intersec-
tion to operate in a remotely controlled mode to control
a traffic light signaling operation in a selected phase of
operation in respopse to the detected direction of approach
of the emergency vehicle and the sensed phase of the
traffic light at the time the approach of the emergency
vehicle is detected. The detector preferably includes a
light sensitive communications receiver which is capable
of distinguishing a predetermined light communication
signal having pulses of relatively sharp rise time and of a
predetermined frequency, from steady state ambient light.

This preferred receiver combines a photovoltaic detector

having a fast response time in parallel with an inductance
coil. The inductance value of the coil is chosen in relation
to the photovoltaic detector capacitance to provide a reso-
nant circuit response to a said predetermined light com-
munication signal and, in the absence of a sharply varying
light pulse, to cause the coil to act as a DC short circuit.
A transmitter for providing such a light communica«
tions signal preferably includes a chamber having a light-
transmissive wall, an electronic flash lamp mounted in the
chamber having electrical conductors adapted to be con-
nected 1o be energized, and a light-transmissive electrical-
Iy-insulating fluid in the chamber to contact the electrical
conductors of the electronic flash lamp.

The present invention relates in general to systems for
controlling vehicular traffic at street and highway inter-
sections, and more particularly relates to means for re-
motely operating and effecting such traffic control systems.

Emergency vehicles, such as fire-fighting apparatus, am-
bulances, and police cars, generally have the right to cross
or pass through signal-controlled intersections even
though the Stop signals are set against the direction in
which they are traveling, As is well known, in such in-
stances these emergency vehicles depend for their pro-
tection on the sound of a siren, horn, bell or the like.
However, due to impaired hearing, inattention, noise con-
ditions, etc., serious accidents have occurred at these inter-
sections due to the fact that drivers on the cross street
see a Go signal indication and, in response thereto, pro-
ceed into the intersection and in front of the emergency
vehicle. Furthermore, today's highways and city streets
are becoming increasingly congested with automobile,
truck and bus traffic. The right to occupy road space is
being further extended, which means congestion will grow.
In turn, this means the difficulty of movement of emer-
gency vehicles through traffic will increase.

The present invention provides a satisfactory solution
to this problem for it enables police cars, fire trucks and
other emergency vehicles to proceed through intersections
without having to run a red light to do so. More particu-
larly, by means of the present invention, an emergency ve-
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hicle is supplied with an energy-radiating element and de-
tectors are provided at the intersections so that when the
vehicle approuaches an intersection, the detectors will be
actuated by the radiator to cause the traffic signal to be
changed to indicate Stop (or Caution) in the direction of
the cross street and Go in the direction of travel.

In the present invention, optical energy, either visible or
infra-red light, is contemplated and, as the emergency ve-
hicle approaches an intersection, the light is picked up by
the receiver detector mounted in the vicinity of the inter-
section. The detector, in turn, commands circuitry in the
signal controlier to flash a green light. The vehicle then
proceeds through the intersection unencumbered by other
vehicles after which the signal controller returns the sys-
tem to its normal mode of opetation.

The present invention Lhas) involves a novel combina-
tion having a number of unique features associated with
it that significantly and materially distinguishes it over the
prior art which is typified, for example, by U.S. Pat.
2,355,607 entitled “Control System” by J. O'D. Shepherd,
issued Aug. 15, 1944, U.S. Par. 2,173,596 entitled “Traffic
Control System” by 1. O'D Shepherd, issued Sept. 19,
1939; U.S. Par. 2,203,871 entitled "Radio Traffic Control”
by W. R. Koch, issued June 11, 1940; U.S. Pat. 3,114,127
entitled “Traffic Light Controller” by J. E. Ramsey, issued
Dec. 10, 1963; U.S. Pat. 3,257,641 entitled “Emergency
Traffic Control Sytem” by P. C. Campana et al., issued
June 21, 1966; U.S. Pat. 3,278,895 entitled “Automobile
Signalling” by C. E. Pfund, issued Oct. 11, 1966; Brirish
Pat. 478.924 entitled “Improvements in or relating to De-
vices for the Reception of Signals Transmirtted to Moving
Mortor Cars” by E. Fulkenthal et al., accepted Jan. 27,
1938; and Swiss Pat. 310,373 entitled “Signaluebertra-
gungsanlage mit Lichtblitzen als Uebertragungsmittel” by
F. Fruengel, published Dec. 16, 1955. More specifically,
considering traffic control systems that are in use today,
a signal controller is mounted at every intersection where-
at traffic light signals are mounted and maintained, the
signal controller being nothing more than the electro-
mechanical network that controls in a phased cyclic se-
quence, the entire signaling operation, including the dura-
tion of traffic signals and the maintenance of synchroniza-
tion with other traffic signals at other intersections in the
area.

An early, but nevertheless typical, signal controller is
shown and described in U.S. Pat. 2,173,596 entitled “Traf-
fic Control System” by J. O'D Shepherd, issued Sept. 19,
1939,

While such signal controllers are designed to operate
automatically, they also include a manual control which
permits a policeman or fireman, for example, to manually
control the durations of these traffic signals. Thus, in this
way, particular signals can, in one direction or the other,
be kept for longer or shorter periods of time, as [de-
scribed] desired, and upon relinquishment of the manual
control, the traffic signals are returned to their former
synchronization with traffic signals at nearby intersections.

One of the important shortcomings of earlier means
for remotely operating traffic control systems is that they
pre-empted the signal controller at an intersection in the
sense that what they basically did was to substitute one
signal controller for another or to override the signal
controller. Furthermore, these prior-art means generally
failed to take into consideration many ambient condi-
tions that might render them useless or otherwise adverse-
ly affect them, with the result that their reliability was
oftentimes subject to question. It is probably for these
reasons that such earlier means never met with any degree
of commercial success.

The present invention overcomes these earlier disadvan-
tages by providing means for remotely operating a traffic
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control system that does not pre-empt the signal con-
troller as previously described but, rather, remotely acti-
vates it so as to select a particular signal [control.J phase.
Thus, an embodiment of the present invention is capable
of controlling the operation of traffic signals in the same
manner and just as if a policeman or fireman were stand-
ing at a signal-controller box and operating its manual
control. Stated differently, an embodiment of the present
invention takes the place of the policeman or fireman,
and it does so at a distance from the box, that is to say,
remotely. In addition, the present invention has greatly
improved the reliability of such remotely operated sys-
tems so that they can be empioyed with far greater as-
surance on the part of the user. For example, embodi-
ments of the present invention substantially eliminate
ambient optical interference problems, and they also
provide against problems that may be introduced by
traffic conditions, as where the signals radiated from the
emergency vehicle toward the intersection are briefly
blocked by the vehicles ahead.

1t is, therefore, an object of the present invention to

provide means by which selected vehicles, such as emer-
gency vehicles, may safely move without interruption
through street and highway intersections.

It is another objegt of the present invention to provide
a means for remotely controlling the traffic signals at
intersections.

It is an additional object of the present invention to pro-
vide apparatus by means of which the operators of ve-
hicles can remotely communicate with traffic-control sys-
tems and remotely control the traffic signals thereof.

It is a further object of the present invention to pro-
vide the means for instant control of a traffic signal to
permit an emergency vehicle to pass through an intersec-
tion in a normal manner.

Tt is still another object of the present invention to pro-
vide highly reliable and relatively inexpensive apparatus
that can be used in combination with existing traffic-con-
trol systems to remotely control the operation of the traf-
fic-light signals thereof.

Finally, it is an object of the present invention to pro-
vide a system for selectively controlling the operation of
traffic-light signals without disrupting the master syn-
chronization of these signals.

The novel features which are believed to be character-
istic of the invention, both as to its organization and
method of operation, together with further objects and
advantages thereof, will be better understood from the
following description considered in connection with the
accompanying drawings in which an embodiment of the
invention is illustrated by way of example. It is to be ex-
pressly understood, however, that the drawings are for
the purpose of ilustration and description only and are
not intended as a definition of the limits of the invention.

FIG. 1 is a street scene at an intersection, by means
of which the broad aspects or features of the present in-
vention may be presented:

FIG. 2 is a block diagram that illustrates the basic
units in any embodiment of the present invention;

FIG. 3 is a block diagram that illustrates the lamp
assembly of FIG. 2 in somewhat greater detail;

FIG. 4 is a schematic circuit diagram of the lamp as-
sembly and is arranged to correspond with the block dia-
gram thereof in FIG. 3;

FIG. § is a block diagram that illustrates in greater de-
tail both the detector-amplifier and the phase selector
driver and power-supply units shown in FIG. 2;

FIG. 6 is a [schmetic] schematic circuit diagram of the
power supply and phase selector driver of FIG. § and is
arranged to correspond therewith; and

FIG. 7 is a Ischmetic] schematic circuit diagram of the
phase selector control unit shown in Block form in FIG. 2.

FIG. 8 is identical (except for reference characters)
to FIG. I in U.S. Pat.” 2,936,387, which is referred to
hereinafter, and is presented herein for convenience.
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FIG. 9 is identical (except for reference cliaracters)
to FIG. 2 in said U.S. Pat. 2,936,387 and is presented
herein for convenience.

For a consideration of (he invention in detail, reference
is now made to the drawings wherein like or similar parts
or elements are given like or similar designations through-
out the several figures. FIG. 1 illustrates a strcet scene at
a traffic intersection whereat an embodiment of the pres-
ent invention is in operation and shows an emergency
vehicle 10, on which the transmitter portion of the em-
bodiment is mounted, approaching the interscclion
whereat the receiver portion of the embodiment
mounted. In turn, the receiver operates in combination
with a traffic control system made up of traffic lights 11a
that are under the control of a signal controller ot traftic
control box 11b. The entire transmitter portion is repre-
sented by the lamp assembly protruding above the roof
of the vehicle and is generally designated 12a. Similarly.
the entire receiver portion iz r.prosented by its detector
element which, in the figure, is mounted above the traffic
lights and generally designated 12b. It should be men-
tioned that the detector element itself is only a small por-
tion of the receiver section which is preferably mounted
or located in control box 11b, the link between the de-
tector and the rest of the receiver being indicated by the
broken line 13. It should further be mentioned that the
detector element need not be mounted above or below
the traffic lights but may, instead, be mounted at any
place in the intersection where it can command a view
of the streets leading into the intersection. In this regard,
it will be pointed out later but nevertheless should be
recognized at this point that the detector device shown
in the figure is really made up of as many detector ele-
ments as there are streets leading into the intersection and
that they are respectively oriented so as to be in a posi-
tion to receive the signals transmitted from an emer-
gency vehicle traveling toward the intersection in one or
the other of these streets. As previously mentioned. when
such a signal is detected, the condition of the lights are
changed so that the vehicle can pass through the inter-
section with the green light in its favor.

The basic transmitter and receiver units in any e¢m-
bodiment of the present invention are illustrated in FIG. 2
and as indicated therein, for the transmitter this would
include an inverter 14 coupled between a source of direct-
current voltage 15 and a lamp assembly 16, the inverter
also being connected 1o a control box 17. Voltage source
15 is nothing more than the vehicle voltage, such as the
12 volt battery usually carried in a motor vehicle. and
the function of inverter 14 is to convert this vehicle bat-
tery voltage to an alternating-current voltage, amplify it,
and then rectify it to produce a relatively high direct-
current voltage, such as 2,000 volts, at one outlet and a
relatively low direct-current voltage, such as 200 volts,
at another outlet. As will be seen later, the high DC volt-
age (2,000 volts) is used to discharge the lamp in lamp
assembly 16 which requires a high voltage across its
anode-cathode elements. The inverter is a standard item
and, hence, nothing further need be said about it. As for
lamp assembly 16, its function is to send out pulsed beams
of high-intensity light that includes either visible light or
radiation in the infrared region, or both. With respect to
control box 17, suffice it to say that it comprises nothing
more than a switch, such as a toggle switch, and an in-
dicator light. As can easily be guessed, the purpose of
the switch is to turn the transmitter either On or Off. while
the indicator light, as its name implies, indicates whether
the transmitter is in an On or an Off condition.

Lamp assembly 16 is shown in greater detail in FIG. 3
to which reference is now made and, as shown thercin.
it basically includes a timer circuit 16a, a trigger circuit
16b, and a lamp 16c, the trigger circuit being connected
petween the lamp and the timer circuit which. in turn.
is connected to the previously mentioned inverter. More
specifically, with respect to the voltages produced by the

is
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inverter, the low-voltage lines (200 v. DC) are connected
directly to the timer circuit whereas the high-voltage lines
(2,000 v. DC) are connected directly to the tamp, as is
shown in the figure. The function of the timer circuit is
to produce voltage pulses at a predetermined pulse rate,
such as, for example, ten pulses per second, and, toward
this end, the timer is free-running. The pulses produced
by this circuit are preferably sharp voltage spikes. The
function of the trigger circuit, on the other hand, is to
produce a high-voltage pulse in response to each spiked
pulse, preferably a radio-frequency type of pulse. As will
be recognized, the purpose of the RF pulse is to partially
break down the medium between the anode and cathode
elements in the lamp, thereby permitting the high voltage
(2,000 v. DC) difference between these elements to pro-
duce the desired flash. A 25 kilovolt RF pulse is desirable
to do the job, but any voltage that is high enough to pro-
duce the flash is all right. The technique of triggering the
lamp is conventional in that it is very much the same as
the technique for triggering photographic flash lamps.

Finally, for optimum results, lamp 16¢ should be able
to produce a high intensity beam of short duration. By
way of example, a flash or light pulse of approximately
60 microseconds duration and of 750,000 candlepower
intensity has been found to be producible and satisfactory.
It should be mentioned, however, that the candlepower
figure specified above is the calculated candlepower. A
lamp 16c suitable for use in an embodiment of the present
invention Lis fuly}, as described in U.S. Pat. 2,936,387
entitled “Stroboscope Illumination” by H. M. Steele, Jr.,
et al, issued May 10, 1960L.Q , includes a chamber hav-
ing a light-transmissive wall; an electronic flash lamp
mounted in said chamber having electrical conductors
adapted to be connected to be energized; and a lighi-trans-
misive electrically-insulating fluid in said chamber to con-
tact said electrical conductors of said electronic flash
lamp.

Referring now to FIGS. 8 and 9 there is shown a flash
tube, i.e. an electronic flash lamp 110. The lamp 110 may
take various forms, for example, the lamp may be a type
manufactured by the General Electric Company and des-
ignated FT 220, having an anode 112 and a cathode 114
sealed in a helical glass tube 116. A trigger electrode 118
is positioned to contact a wall of the glass tube 116. The
anode 112 and the cathode 114 are connected by con-
ductors 120 and 122, respectively, to a high-voltage
power supply 124.

The trigger electrode 118 of the lamp 110 is con-
nected through a conductor 126 to a variable-frequency
pulse source 128 which provides high-voltage pulses of
varigble frequency.

The lamp 110 is centrally supported in a chamber 130
by a bracket 132. The bracket 132, which serves to sup-
port the lamp 110 within the chamber 130, may be formed

of glass, ceramic, or various other materials which have ;

good insulating characteristics. The chamber 130 is formed
by a light-transmissive concave wall 134 of uniform thick-
ness which is integral with a uniform concave wall 136
having a reflective coating 138 thereon. The chamber 138
may for example be entirely of glass with the coating 138
of metal applied by evaporation to the wall I36.

A light-transmissive liquid partially fills the chamber
130 so that the lamp 110 is contacted by the liquid re-
gardless of the position in which the apparatus is placed.
The air space or an evacuated space in the chamber
allows for volumetric changes by the liquid 140. The
liquid 140 is a high dielectric substance and therefore in-
sulates the electrical conductors in the chamber 130.
Additionally, it is advantageous if the liquid 140 is a low-
viscosity liquid, for example of 50 to 500 centistokes,
and has good optical qualities. An example of one liquid
which has been found satisfactory for use in the appara-
tus of the present invention is silicone oil. The low vis-
cosity of a liquid permits rapid convection flow and pro-
motes a high and uniform rate of hear dissipation,
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The chamber 130 containing the liquid 130 and the
lamp 110 is mounted in a housing 142 10 afford protec-
tion and convenient handling for the apparatus. A handle
144 is incorporated in the housing 142. The power supplv
124 and the pulse source 128 may be enclosed by the
housing 142 or separately housed from the lamp unii.

In operating the appuratus of the present invention,
the unit is positioned so that the light from the lanip
110 passes through the wall 134. The high-veoltage power
supply 124 is then energized to apply a high voltage to
the column of gas in the tube 116 between the anode
112 and the cathode 114. Next, the variable-frequency
pulse source 128 is energized to apply high voliage pulses
to the electrode 118 through the conductor 126, thereby
causing the gas in the tube 116 to be repeatedly ionized
resulting in electrical discharges berween the anode 112
and the cathode 114. The electrical discharges produce
light flashes of a high intensity which pass through the
wall 134,

During each electricai d'scharge between the anodv
112 and the cathode 114 a hot spot is formed in the gluvs
tube 116, the cumulative effect of which would normealy
destroy a flash lamp used to provide stroboscopic licht.
However, the liquid 140 contacting the gluss tube 116
distributes the heat adequately to preserve the lamp. The
distribution of the heat produced by the eleciricul dis-
charge in the lamp thus prolongs the life of the unit even
ar relatively high frequencies.

Lamp assembly 16 is presented in still greater detuil
in FIG. 4 wherein the circuits thereof are schematically
shown, timer circuit 16a Lcomprises] comprising a Zener
diode 18 connected between ground and one end of a resis-
tor 19, the junction between elements 18 and 19 being dex-
ignated 20. The other end of resistor 19 is connected to the
low voltage source (200 v. DC) from the inerter. The
LinnerY timer circuit additionally includes a capacitor 21,
resistors 22, 23 and 24 and a Unijunction transistor 25.
capacitor 21 being connected between ground and one
end of resistor 22 at junction 26, the other end of re~istor
22 being connected to junction 20. One end of resistor 23
is likewise connected to junction 20 and one end of resistor
24 is grounded, the other ends of these latter resistors
respectively being connected to different base elemcnis
of the Unijunction transistor 25. The emitter element of
the Unijunction transistor 28 is connected directly to
junction 26 as is shown in FIG. 4. As for trigger circuit
16b, it includes a silicon controlled rectifier 27 and a pair
of resistors respectively designated 28 and 30, the cathode
of the rectifier being grounded, the gate element of the
rectifier being coupled through resistor 28 to the transistor
end of resistor 24, and the rectifier’s anode being con-
nected to the low voltage source (200 v. DC) through
resistor 30. Finally, the trigger circuit includes a cupuci-
tor 31 and an auto transformer 32 that is tapped at point
32a, the capacitor 31 being connected between tap 32a
and the rectifier end of resistor 30. The ends of aulo
transformer 32 are connected between ground und the
control grid of lamp 16¢c whose filament structure, as i
shown in the figure, is connected between ground and the
aforesaid high voltage source (2,000 v. DC).

Considering the operation of the FIG. 4 circuitry, Zener
diode 18 and resistor 19 together act as a voltage regula-
tor and thereby provide a stabilized voltage at junction
20. Capacitor 21 charges toward this stabilized voltage
through resistor 22, until it reaches the breakover point
of the Unijunction transistor 2§, at which point the ca-
pacitor 21 discharges through resistor 24 via the Unijunc-
tion transistor 25. When this discharge occurs, a voltage
spike appears across resistor 24 which is applied to the
gate element of silicon controlled rectifier 27. In response
thereto, the rectifier fires and capacitor 31, which has
earlier charged through resistor 30, now discharges
through the rectifier and the lower portion of auto trans-
former 32, namely, the portion between ground and ter-
minal 32a. It will be recognized by those skilled in the
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art that because this discharge loop contains both capaci-
tance and inductance, a very high voltage oscillation is
produced which is applied by the auto transformer to
lamp 16¢. The oscillation is quickly damped, but it do=s
have the effect of partially ionizing the medium within the
lamp. thereby making it possible for the high DC volitage
applied to the lamp to produce the flash that results in the
radiation of a brief but highly intense light beam. As pre-
viously mentioned, the timer circuit is free-running so
that the described operation [in]} is repetitive, the circuits
preferably being designed so that about 10 such flashes arc
obtained per second.

As indicated earlier during the discussion of FIG. 1. the
pulsed beams of light are transmitted to Lhe receiver at the
intersection and, as is shown in FIG. 2, the receiver
basically includes a detector unit 33, a power supply and
phase selector driver unit 34, and a phase selector control
unit 35, the power supply and phase selector driver unit
being connected between the detector and phase selector
control units. FIG. 2 also shows a controller unit con-
nected to the junction between units 34 and 35, but il
should be mentioned that the controller unit is not part
of the invention. More specifically, its function is to con-
trol the traffic signals at an intersection and the function
of an embodiment of the invention is 10 remotely control
said controller so as to, in turn, remotely control the
traffic signals. Thus, the controller unit of FIG. 2 1
identical with the traffic control box designated 11b in
FIG. 1 and for this reason the controller unit is like-
wise designated 11b.

Returning now to detector unit 33, its function is to
receive pulsed beams of light exclusive of ambient light
conditions and, in response thereto, to produce corre-
sponding electrical signals that are later amplified. The
function of phase selector driver unit 34 is to determine
whether the incoming signals are indeed the signals
emanating from lamp 16¢ on the emergency vehicle, and
when it does so decide it triggers or initiates the opera-
tion of the phase selector control unit 35. Thus, phase
selector driver unit 34 is basically a recognition or dis-
criminator circuit that minimizes the possibility of trigger-
ing by false signals. As for phase selector control unit 35,
its function, when triggered into operation by the phase
selector driver unit, is to determine the existent condi-
tion of the traffic signals at the time the system of the
present invention goes into operation and to tuke the
necessary and appropriate action to cause and insure the
display of a green light in the direction of the vehicle of
concern. As previously mentioned, this is done by affect-
ing the manual control in controller unit 11b in the same
manner as if someone were standing there doing it.

The basic detector and phase selector driver units
shown in FIG. 2 are broken down into somewhat greater
detail by means of the block diagram of FIG. 5, the
detector, however, being shown partially in schematic
form. More particularly, the detector unit is shown to
include a pair of photovoltaic detectors of the type hav-
ing a fast response time, such as silicon detectors 36a and
36b, one cell for each direction of travel along a street,
avenue or highway. The combination of the photovoltaic
detector 36a and 36b and the inductance coil 37 con-
stitutes a light sensitive communications receiver which
is the subject of a copending U.S. patent application by
the present inventor, Ser. No. 41,865, filed on June 1,
1970. Thus, for example, if a street lay in a North-South
direction, one of the two cells would face North and the
other one would face South. An inductunce coil 37 is
connected across or in parallel with the detector elements
and combines with the capacitance ot these cells to pro-
duce a resonant circuit that is tuned to a predetermined
frequency, such as, for example, six kilocycles. Without
the coil, a DC input, such as sunlight, could saturate the
cells and thereby render them ineffective. Hence, induct-
ance 37 acts as a DC short circuit in that it makes the
detector circuit respond only to pulses of relatively sharp
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rise time. However. when such pulses of light do arrive.
the detector circuit produces a corresponding number of
puised electrical oscillations which are then successively
amplified by series-connected amplifiers 38, 39, 40 and 41
which are also a purt of the overall detector unit. The
tust amplifier in detector unit 33, namely, amplifier 41,
is connected ut its output end to a first integrator circuit
42 in power supply and phase selector driver unit 34. this
first integrator circuit, in turn, being connected lo a sec-
ond integrator circuit 43. As can be seen from FIG. 5,
integrator circuit 43 is connected 1o a relay driver circuit
44. The output end of the relay driver circuit 44. The
output end of the relay driver circuit 44 is connected to
phase elector control unit 35 which contains the relay
network that operates the controller unit 11b, As muy also
be seen from FIG. 5, the circuits of units 33 and 34 re-
ceive their power from a conventional power supply net-
work 45,

The function of the first and se;ond integrator circuits
is to produce a DC output voltage oy integrating the train
of pulses received from the amplifiers, the integration
proceeding over a sufficient period of time to offset ur
eliminate false signals that may be present. By way of
example, since it was previously indicated that the lamp
ussembly is preferably designed to produce about ten
pulses per second, the integrators would then look at
about twenty pulses in a two-second period and from it
produce the desired output threshold voltage within one
to two seconds. The output voltage from the first in-
tegrator 42 follows a step function, as may be expected,
the integrator including a diode 1o clip the negative-going
portion of the pulses being applied to it. Second integrator
43, on thz other hand, takes this stepped signal out of
the first integrator and further smoothes it to produce a
substantially linearly rising DC voltage, the time rise of
the integrators combined being such that the effects of
false signals are thereby eliminated. As its name implies,
relay driver 44 provides the power to drive or operate a
relay network located in the phase selector control unit
35. Accordingly, whereas the integrators ultimately pro-
duce a rising voltage, the refay driver produces a rising
output current thal lriggers or closes un input relay in
the phase selector control unit 35 when the current
reaches the input relay’s threshold value.

It was mentioned earlier and for emphasis it is men-
tioned here again that the FIG. § apparatus only covers
or takes care of the flow of traffic for a single street,
avenue or highway, such as, for example, a North-South
street at an intersection. Consequently, another such ar-
rangement as is shown in FIG. 5 is required for the cross-
street, such as the East-West street al the intersection. In
short, four detector cells are needed at the usual right-
angle street intersection, one for each direction. and each
pair of oppositely directed detector celis is coupled into
a FIG. 5 circuit arrangement, thereby making two such
arrangements at each intersection., In the unusual event
that emergency vehicles operating lransmitters according
to the present invention approach the intersection along
both streets, then the one whose signals first arrive at
the detector cells will assume and retain control of the
situation.

Having discussed both detector and phase selector driv-
er units 33 and 34, greater consideration is now given to
phase selector control unit 35 which, it will be remem-
bered, determines the condition of the traffic signals at
the time the system goes into operation and if the sig-
nal in the desired direction is red, the controller 11b
is shifted by the phase selector control from its auto-
matic timing to manual timing. By so doing, the traffic
signal cycling of the controller is placed directly under
the command of the phase selector control unit which
then advances the signal controller until a green light is
given in the desired direction. The traffic signal light is
held at green by the phase selector control unit until the
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vehicle on which the lamp is mounted has passed the
intersection, at which time operation of the controller is
returned to automatic, It should be noted that if the
traffic signal is initially green rather than red, the con-
troller is nevertheless transferred to manual and held in
that condition until, as before, the emergency vehicle
has passed through the intersection. It should further
be noted that if controller 11b is synchronized with other
controllers respectively located at other intersections,
transferring to manual will not upset the synchroniza-
tion when the unit is returned to automatic.

For safety purposes, namely, to prevent two emergency
vehicles approaching the intersection from right-angle
directions from using the system at the same time, an
interlock arrangement is included in the phase selector
control module as an inherent part of the network there-
of, With this interlock arrangement, the first vehicle to
trigger the system retains control of it or monopolizes
it until it passes the intersection. If the second vehicle is
still approaching, it will then take control in the manner
already explained.

Power supply and phase selector driver unit 34 is
shown in complete detail by means of the schematic
diagram presented in FIG. 6 to which reference is now
made, but it should be mentioned again in connection
therewith and in accordance with the earlier discussion
of the invention that two phase selector driver units and,
therefore, two integrator channels are needed at an in-
tersection each comprising first and second integrators
and a relay driver, one such channel for each pair of
detector cells covering the intersection. Stated different-
ly, the phase selector driver arrangement in FIG. §, com-
prising integrators 42 and 43 and relay driver 44, con-
stitutes only one channel and is designed to take care
of the signals received only at detector cells 36a and
36b. As was mentioned earlier, an identical channel is
needed and used in connection with the signals received
at the other pair of detector cells at an intersection and
this is shown in the FIG. 6 illustration wherein both
channels are included. Thus, in FIG. 6, the first integra-
tor circuits are respectively designated 42a and 42b, the
second integrator circuits are respectively designated 43a
and 43b, and the relay driver circuits are respectively
designated 44a and 44b. Furthermore, since the two chan-
nels are identical, to avoid being redundant and also to
expedite matters, only one of these channels will be de-
scribed hereinafter, namely, the channel including inte-
grators 42a and 43a and relay driver 44a. Again, for
sake of expediency, power supply 45 will not be de-
scribed in any detail in view of the fact that it is not
part of the invention and, additionally, is only a conven-
tional type of power supply whose attributes are public
knowledge.

As can be seen from FIG. 6, first integrator circuit
42a includes a diode 46a and a resistor 47a connected in
parallel, the junction of the diode's anode and one end
of the resistor being grounded and the junction of the
diode’s cathode and the other end of the resistor being
connected to the base of a transistor designated 48a. A
capacitor 49a is connected between the cathode of diode
46a and the collector of transistor 48A, The transistor’s
emitter is connected directly to ground. Finally, the cir-
cuit includes potentiometer 50a whose center tap is con-
nected to the transistor base, one end of the potentiome-
ter preferably being connected to the center tap and the
other end of the potentiometer ultimately being con-
nected, through one set of amplifiers 38—41 of the kind
shown in FIG. 5 to one pair of detector cells 36a and
36b mounted at an intersection. Integrator circuit 42b
being identical with integrator circuit 42a, the compo-
nents of the former are designated in a like manner. As
for second integrator circuit 43a, it includes a transis-
tor Sla, a capacitor 52a, and three resistors respective-
ly designated 53a, 54a and 55a. Capacitor 52a and resis-
tor 83a are connected in parallel between the emitter
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element of transistor S1a and the collector element of
transistor 48a, whereas resistor 54a is connected between
the collector of transistor 48a and the base of transis-
tor Sla. Resistor 55a on the other hand, is connected
between the collector element of transistor Sla and relay
driver 44a. As before, the corresponding components
of second integrator circuit 43b are similarly designated.
The last circuit in the channel being described is relay
driver circuit 44a and it includes a transistor 56a whose
base is connected to resistor 55a, a capacitor 57a and a
resistor §8a connected in parallel between the same tran-
sistor base and ground, and a capacitor 5§%9a that is con-
nected between the collector and base elements of tran-
sistor 56a. The collector of the transistor 56a is con-
nected through the phase selector control unit 35 to the
source of B4 voltage. Finally, it should be noted that
relay driver circuit 44a has an output terminal 60a that
couples the emitter of transistor 56a to phase selector
control unit 35, Needless to ~ay the component parts of
relay driver 44b have been given similar designations.

Considering now the operation of integrator circuits
42a and 43a and of relay driver circuit 44a, transistors
48a, 51a and 56a are biased so that they are initially in-
operative in the sense that they are non-conducting. How-
ever, they are rendered operative or conducting when a
train of RF pulses, previously referred to as pulsed elec-
trical oscillations, is applied by the detector unit ampli-
fiers to first integrator circuit 42a. More specifically, the
RF pulses are applied through potentiometer 50a to the
junction between diode 46a and capacitor 49a, the diode
clipping the oscillations so as to substantially eliminate
the negative-going portions thereof. Thus, each RF pulse
in the train is subjected to the action of half-wave recti-
fication, with the result that only the positive-going por-
tions of each applied RF pulse appears at the input to
capacitor 49a. In response thereto, the voltage across
resistor 47a and, therefore, between the emitter and base
of transistor 48a increases as a step-function, and when
the bias on the transistor is overcome, it begins to con-
duct. When this happens, the voltage between the col-
lector of transistor 48a and ground drops sharply which,
in turn, correspondingly drops the voltage between the
base of transistor S1a and ground, and when this occurs
transistor 51a is thereby also rendered conducting.

Now, when the transistor §1a begins to conduct, the full
B+ voltage applied to its emitter by voltage source 45
is applied through the transistor Sla to resistor 55a and
capacitor 57a which then begins to charge toward this
B+ voltage at a rate determined, primarily, by the RC
time constant of resistor §5a and capacitor 57a. Stated
differently, when transistor 51a begins to conduct, the
voltage across capacitor 57a begins to increase fairly
linearly toward B4 which it attains shortly thereafter.
The B+ voltage may, for example, be 35 volts. Needless
to say, as the voltage across capacitor §7a begins to rise,
transistor S6a also begins to conduct, with the result that
the linearly rising capacitor voltage also appears at the
emitter of transtor 56a and, therefore, at the output
terminal 60a that is connected to this emitter. Hence, the
voltage across capacitor 57a is ultimately applied to phase
selector control unit 35 which will shortly be taken up
for detailed consideration.

Once the overall system has been put into operation,
it is important for purposes of continuity in the control
and operation of the traffic lights that transistor 56a re-
main conductive even though transistors 48a and 5la
may momentarily be rendered nonconducting, which may
occur because the flashing lamp on the emergency vehicle
is momentarily obstructed or because the first RF pulses
applied are too weak to maintain the transistors in a
conducting state between pulses. More specifically. ca-
pacitor 49a does discharge somewhat between RF pulses
and it may happen as a result thereof that, the voltage
thereacross may drop to a value that is not sufficient to
overcome the bias on transistor 48a. Under such circum-
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stances, transistor 48a will be rendered non-conducting
and so will transistors $1a and 56a which depend on
transistor 48a for their operation. Accordingly, to prevent
this from happening to transistor 56a, the time constant
in the discharge path formed by capacitor §7a and re-
sistor §8a, is made long enough so that if, for example,
the flashing light source is interrupted by some obstruc-
tion and transistors 48a and 51a thereby rendered non-
conducting, the discharge of capacitor §7a will be slow
enough so as to keep transistor 56a in operation during
this period of interruption and until transistors 48a and
S1a are once again rendered conducting.

Having thus described the operation of integrator cir-
cuits 42a and 43a and also that of relay driver circuit
44a, it should, of course, be noted that the operation of
integrator circuits 42b and 43b and that of relay driver
circuit 44b is no different.

Reference is now made to FIG. 7 wherein the phase
selector control unit is shown to include a relay actuator
62 and a plurality of five relays represented by their ener-
gizing coils which are respectively designated 63, 64, 65,
66 and 67. Relay actautor 62 is the kind of device that
produces a series of electrical pulses in relatively rapid
succession in response to the application thereto of a
direct-current voltage and may be a transistorized type
of switch circuit or a motor-driven cam-actuated switch.
Both of these are well known and, therefore, a detailed
showing and description of the actuator are not deemed
necessary. As for the relays, input relay 63 comprises
three sets of contacts and associated armatures, the con-
tacts respectively being designated 63a, 63b, 63d, 63e,
63g, 63h, and the armatures associated therewith being
designated 63c, 63f, and 63i. Input relay 64 similarly
comprises three sets of contacts and associated armatures,
the contacts respectively being designated 64a, 64b, 64d,
64e, 64g, 64h, and the armatures associated therewith
being designated 64c, 64f, and 64i. With respect to relay
65, it requires only a single set of contacts 65a and 65b,
the relay armature associated therewith being designated
65c. As for relay 66, it is shown to include four sets of
contracts and armatures, the contacts respectively being
designated 66a, 66b, 66d, 66e, 66g, 66h, 66j, 66k, and
the armatures associated therewith respectively being
designated 66c, 66f, 66i, and 66l. Finally, as may be
seen from the figure, relay 67 includes only two sets of
contacts and armatures, the contacts respectively being
designated 67a, 67b, 67d, 67e, and the associated arma-
tures respectively being designated 67c and 67f.

Returning now to relay 63, its energizing coil is con-
nected between a grounded terminal 70 and a terminal
71 which is connected to that terminal 60a in FIG. 6 that
is connected to the emitter of transistor 56a. Thus, it
can be seen that the linearly rising voltage that appears
across capacitor 57a, previously indicated as being ap-
plied through transistor 56a to phase selector control
unit 35, is applied to terminal 71 and, therefore, is de-
veloped across coil 63. The same is true for relay 64
in that its energizing coil is connected between ground
and a terminal 72 by means of which the coil is connected
to receive, through transistor §6b in FIG. 6, the linearly
rising voltage that may appear across capacitor 57b.
Terminal 72 is connected to terminal 60b. The phase se-
lector control unit also includes terminals 73-77, terminal
73 interconnecting armature 63i to a solenoid in controller
11b, terminal 74 interconnecting contact 64g to the con-
troller's normal timing mechanism, terminal 75 being con-
nected to apply the aforesaid B+ voltage to relay arma-
tures 63c, 63f, 64c and 64f, and terminals 76 and 77 be-
tween which the energizing coil of relay 65 is connected,
terminal 76 connecting one end of this coil to an alternat-
ing-current common or ground and terminal 77 connect-
ing the other end of the coil to a terminal in controller
11b to which alternating-current power is applied when
the red traffic signal light is lighted in an East-West direc-
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selector control unit still further includes several termi-
nals respectively designated 78-82, terminal 78 connect-
ing one end of the energizing coil of relay 67 to the power
source for the East-West amber traffic signal lights, termi-
nal 79 connecting the other end of the same energizing
coil to the power source for the North-South amber traf-
fic signal lights, terminal 80 connecting relay contacts
63¢ and 67d to the collector of transistor 56a in FIG. 6,
terminal 81 connecting relay contacts 64e and 67a to the
collector of transistor 56b in FIG. 6, and terminal 82 con-
necting the alternating-current power in controller 11b to
each of relay contacts 66b, 66e, 66h and 66k.

Considering now the connections between these ter-
minals, relay contact 63b is shown to be connected to
relay contact 65a and through armature 65c to relay
actuator 62. Relay contact 63a, on the other hand, is
connected through armature 63c to the B voltage
source on terminal 75. Hence, this B+ voltage is applied
to actuator 62 when armature 43¢ is brought into contact
with contact 63b, unless the connnection between contact
65a and armature 65c is broken. Contact 65b is also
connected to contact 64b, and, therefore, the B4+ voltage
source applied to terminal 75§ may alternatively be applied
to actuator 62 by respectively bringing armatures 64c
and 6Sc into contact with contacts 64b and 65b. Arma-
ture 64c is initially in contact with contact 64a, which is
an open contact in the sense that it does not make con-
nection to anything else in the circuit. As shown, armature
63f is initially in contact with contact 63d which, in turn,
connects with armature 67c, and armature 67c is initially
in contact with contact 67a which connects with contact
64¢. Contact 63¢, on the other hand, is connected to con-
tact 67d and through armature 67f initially in contact
therewith to contact 64d with which aramature 64f is
initially in contact. Contacts 67b and 67e, however, are
open contacts as previously defined. With respect to
contacts 63g and 63h, contact 63g intially makes contact
with armature 63i and through armature 64i with contact
64g, whereas contact 63h is connected to contact 64h
as well as to armatures 66c¢c, 66f, 66i and 661 which are
connected in parallel. As shown in FIG. 7, these four
armatures are initially respectively connected to contacts
663, 66d, 66g and 66j, which do not connect to anything
else in the circuit. However, the other four contacts in the
relay, namely, contacts 66b, 66e, 66h and 66k, are con-
nected in parallel and, as previously mentioned, they
connect with terminal 82.

In considering the operation of phase selector control
unit 35 as it is illustrated in FIG. 7, it will be assumed,
first, that the traffic light signals at an intersection are
red in the direction of the North-South street and, there-
fore, green in the direction of the East-West street,
second, that an emergency vehicle equipped with trans-
mitter apparatus according to the present invention is
moving toward said intersection along the North-South
street and, third, that circuits 42a, 43a and 44a in FIG. 6
handle or process signals received from a North-South
street and that circuits 42b, 43b and 44b process signals
received from the East-West street. In connection with
these assumptions, two things should therefore be men-
tioned, first, that the description of the operation starts
with the relay connections as they are shown in FIG. 7,
and, second, that it will be the function of the phase
selector control unit to affect controiler 11b in such a
manner as to quickly change the signals at the intersection
so that a green traffic signal light will be produced along
the North-South street and maintained in that condition
until the vehicle passes through the intersection.

Accordingly, when, for the reasons previously ex-
plained, a linearly rising voltage is applied to the energiz-
ing coil of relay 63, relay 63 is actuated as soon as this
voltage reaches the voltage level at which the relay is
designed to be actuated, for example, 18 volts. When this
occurs, relay armature 63i is moved into comtact with
contact 63h, thereby disconnecting the normal timing
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mechanism of controller 1ib, to which terminal 74 is
connected, from the controiler solenoid, to which termi-
nal 73 is connected, and connects this solenoid instead to
the parallel combination of armatures 66¢, 66f, 66i, and
66l. At the same time, armatures 63c and 63f are respec-
tively moved into contact with contacts 3b and 63e, with
the result, first, that the B4 voltage at terminal 75 is now
applied to actuator device 62 and, second, that the same
B+ voltage is thereby disconnected or removed from the
collector of transistor 56b and applied instead of the col-
lector of transistor 56a. Hence, with the actuation of relay
63, transistor 56b is deprived of B4 power, with the re-
sult that the channel made up of integrator circuits 42b,
43b and relay driver circuit 44b are, in effect, taken out
of operation, thereby preventing an emergency vehicle
traveling toward the intersection in an East-West direc-
tion from affecting the system, as has already been men-
tioned.

Considering the matter further, in response to the volt-
age applied thereto, actuator 62 produces a series of pulses
which it applies to the coil of relay 66, and each of these
pulses energizes the coil. Consequently, each pulse has the
effect of momentarily moving armatures 66c, 66f, 66i,
and 66l into contact with contacts 66b, 66e, 66h and 66k,
and each time this happens, the alternating-current power
applied to terminal 82 by controller 11b is in turn applied
to the controller solenoid. It is thus seen that with the
actuation of relay 63, a faster timing mechanism as deter-
mined by actuator 62 is substituted for the controller's
normal timing mechanism, and that the solenoid in the
controller is made to respond instead to this faster timing
mechanism. In other words, while the controller’s normal
timing mechanism continues to function properly, it no
longer has an effect on the solenoid at this time, with the
result that the timing cycle in the controller is very greatly
shortened. More specifically, each time the solenoid is
pulsed, it advances the system toward a green light in the
North-South direction, and since the solenoid is pulsed
much more frequently now than it would be otherwise
with the controller’s normal timing mechanism in the net-
work, the obtaining of a green light in said North-South
direction is thereby greatly expedited.

It should be mentioned that with the traffic light chang-
ing from red to green in a North-South direction, the
light in the East-West direction also changes from green
to red, and that in doing so the light, in the latter in-
stance, first goes from green to amber for a short period
of time and then to red. As may be seen from the figure
and from the previous discussion, when the lights are
amber in an East-West direction, the East-West amber
lamp power is applied to terminal 78 and from thence
to the coil of relay 67 which is thereby enerpized. As a
result thereof, armatures 67c¢ and 67f respectively break
contact with contacts 67a and 67d and make contact in-
stead with contacts 67b and 67¢. However, if the paths
from terminal 75 to terminals 80 and 81 are traced,
remembering that relay 63 is still energized, it will be
seen that the energization of relay 67 has no present effect
on the operation since the B4 voltage is still applied
via terminal 80 to the collector of transistor 56a but not
to terminal 81 to which the collector of transfer 56b
is connected. Thus, as has been said, the transition from
green to red during which the lights are amber in the
East-West direction does not affect the expedited timing
cycle as described above. Of course, when the lights sub-
sequently change from amber to red, the power is then
removed from the energizing coil of relay 67, with the
result that armatures 67c and 67f respectively return to
their former condition, namely, to their contact with con-
tacts 67a and 67d.

With the traffic lights green in a North-South direction,
as desired, and red in an East-West direction, terminal
77 receives a portion of the power supplied to the red
lights. As a result, relay 65 is energized so that armature
65¢ therein breaks contact with contact 65a and instead
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moves into contact with contact 65b. Consequently, the
electrical path between terminal 75 and actuator 62 is
broken so that the B+ voltage on terminal 75 is then no
longer applied to the actuator, which thereby ceases to
produce pulses that actuate relay 66. Hence, the expedited
actuation of the controller solenoid also ceases at this
point, which means that the traffic lights remain in this
state until the vehicle has passed through the intersec-
tion, at which time relay 63 is de-energized and con-
troller 11b is thereby returned to its normal timing mech-
ansim.

The operation described above is based on the assump-
tion that initially the traffic lights are red in a North-
South direection and green in an East-West direction. How-
ever, the lights may already be green in the North-South
direction as the emergency vehicle approaches the inter-
section, and in this case, it would be the function of the
computer control unit shown in FIG. 7 to maintain this
state until the vehicle has p~ss:d through the intersec-
tion. More specifically, in thss kind of situation where
the lights are already green in the desired direction, both
relays 63 and 65 are energized for the reasons already
presented, namely, the rising voltage applied from tran-
sistor 56a to the energizing coil of relay 63 and the red
light power applied to the energizing coil of relay 65.
Accordingly, when this kind of situation exists, actuator
62 is deprived of the B+ voltage on terminal 75 and, as
already explained above, both the controller’s normal tim-
ing mechanism and the phase selector control unit’s fast-
acting timing mechanism are disconnected from the con-
troller’s solenoid whose operation is thereby held in abey-
ance until the vehicle and the flashing light signals thereon
pass through the intersection. As before, relay 63 is de-
energized and the solenoid in controller 11b is returned
to normal timing control.

The entire description presented thus far has been de-
termined by the assumption that it was necessary to pro-
vide a green light traffic signal in a North-South direction
to accommodate an emergency vehicle traveling in that
direction toward the intersection. However, it will be
recognized that, except for minor differences, the oper-
ation of the system is the same to provide a green light
for a vehicle traveling in an East-West direction. These
differences are, first, that FIG. 6 circuits 42b, 43b and
44b are now involved in the operation rather than cir-
cuits 42a, 43a and 44a, and second, that it is relay 64
that is energized by the linearly rising voltage rather than
relay 63. In all other respects, the network in FIG. 7 oper-
ates substantially as described. Perhaps it should also be
mentioned that in this case the linearly rising voltage ap-
plied to the energizing coil of relay 64 appears at the
emitter of transistor 56b whereas before, it will be re-
membered, it appeared at the emitter of transistor 56a
and, further, that the collector of transistor 56a is now
disconnected from the B+ voltage rather than the col-
lector of transistor 56b. Aside from these few differences,
the operation is the same, and it can therefore be seen
that it would be unnecessarily redundant to go through
it again.

It should finally be pointed out that instead of encount-
ering a green or red light, a vehicle may encounter an
amber light signal as it draws within transmitting range
of the intersection. Since the amber signal is on for such
a short time during the lighting cycle, and in addition,
since the parameters or time constants of the receiver are
such that time would actually be lost if the phase selector
control unit 35 were to control the signal controller 11b
at this time, the FIG. 7 network also includes means to
prevent the phase selector control unit 38 from assum-
ing such control under such conditions until the amber
traffic light signal has run its normal or natural course.
More specifically, if an amber light is on in either a
North-South or an East-West direction, then a portion of
the power supplied to the amber light is also supplied
to the energizing coil of relay 67 via either terminal 78
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or terminal 79, with the result that the coil is energized
and armatures 67c and 67f break their respective con-
tacts with contacts 67a and 67d. When this happens, the
collectors of both transistors 56a and 56b are disconnected
from their B+ voltage source, and with both of these
transistors inoperative, a linearly rising voltage cannot
be applied to either relay 63 or relay 64. However, with
the conclusion of the amber signal, relay 67 returns to
its normal state, which is the state shown in the figure, so
that transistors 56a and S6b then receive power once
again, and the system can now operate in one of the pat-
terns previously described.

Having thus described the invention, what is claimed is:

1. Means for remotely controlling the type of traffic
control system in which a signal controler controls a
traffic light signaling operation, which remote control
means comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating the
approach of said emergency vehicle,

detection means mounted at an intersection for direc-

tionally detecting said predetermined signal, and
phase selection means operatively coupled to the de-
tection means and for operative coupling to said
signal controller for a traffic light at an intersection,
which phase selection means include sensing means
for operative coupling to the traffic light thereby
sensing the phase of the traffic light,

wherein the phase selection means, in response to

the detection of said predetermined signal by the
detection means, assumes control of said signal con-
troller and, in response to both the detected direc-
tion of the detected predetermined signal and the
sensed phase of the traffic light, causes said signal
controller to operate in a selected phase.

2. Traffic system remote control means according to
claim 1, wherein when upon initially responding to the
detection of said predetermined signal, the phase selec-
tion means senses that an amber light is displayed by said
traffic light on a street which intersects with the street of
the approaching vehicle, the phase selection means is
inhibited from assuming control of said signal controller
until the end of the duration of said amber light.

3. Traffic system remote control means according to
claim 1, wherein the phase selection means, in response
to both the detected direction of the detected predeter-
mined signal and the sensed phase of the traffic light,
provides signals which cause the signal controller to con-
trol the traffic light signaling operation in a phase where-
in a green light is displayed on the street of the approach-
ing emergency vehicle and a red light is displayed on
streets intersecting therewith.

4. Means for remotely controlling the type of traffic
control system in which a signal controller either auto-
matically controls a traffic light signaling operation in a
predetermined phased cyclic sequence or is operable in
a remote controlled mode, which remote control means
comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating
the approach of said emergency vehicle;
detection means mounted at an intersection for direc-
tionally detecting said predetermined signal; and

phase selection means operatively coupled to the detec-
tion means and for operative coupling to a signal con-
troller for a traffic light at an intersection,

which phase selection means include sensing means for

operative coupling to the traffic light thereby sensing
the phase of the traffic light,

wherein the phase selection means, in response to the

detection of said predetermined signal by the detec-
tion means, assumes control of said signal controller
and, in response to both the detected direction of the
detected predetermined signal and the sensed phase
of the traffic light, provides signals which cause said
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signal controller to control the traffic light signuling
operation in a selected phase of the predetermined
phased cyclic sequence.

5. Traffic system remote control means according to
claim 4, wherein when upon initially responding to the
detection of said predetermined signal, the phase selection
means senses that a green light is not displayed by said
traffic light on the street of said approaching vehicle, the
phase selection means provides a series of signals at a
predetermined rate to cause said signal controller to oper-
ate through its normal phase sequence at said predeter-
mined rate until a green light is so displayed.

6. Means for remotely controlling the 1ype of traffic
control system in which a signal controller controls a
traffic light signaling operation, which remote control
means comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating
the approach of said emergency vehicle,

detection means mounted at an intersection for detect-

ing said predetermined signal, and

phase selection means operatively coupled to the detec-

tion means and for operative coupling to sail signal
controller for a traffic light at a said intersection,
which phase selections, in response to the detec-
tion of said predetermined signal by the detection
means, assumes control of said signal controller and
causes said signal controller to operate in a selected
phase,

wherein the phase selection means include

first means for providing a rising DC voltage out-
put signal in response to the detection of said
predetermined signal by the detection means;
and

second means operatively coupled to the first
means for providing a signal which enables the
phase selection means to assume control of the
signal controller in response to said DC voltage
output signal which rises by a sufficient amount
aver a predetermined period to exceed a thresh-
old potential of the second means;

wherein means, which couple the second means to the

detection means, have an R-C time constant of suf-
ficient magnitude such that once the phase selection
means assume said control of said sienal controller,
the second means continue to provide said output
signal for enabling the phase selection means to re-
tain said control for at least a predetermined duration
following an interruption in receipt of said predeter-
mined signal by the detection means.

7. Means for remotely controlling the type of traffic
control system in which a signal controller controls a traf-
fic light signaling operation, which remote control means
comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating the
approach of said emergency vehicle, wherein the
transmitting means provide a predetermined signal
made up of a train of pulses;

detection means mounted at an intersection for detect-

ing said predetermined signal, whereby the detection
means provide a pulse train upon receipt of said pre-
determined signal; and

phase selection means operatively coupled to the detec-

tion means and for operative coupling to said signal
controller for a traffic light at a said intersection,
which phase selection means, in response to the de-
tection of said predetermined signal by the detection
means, assumes control of said signal controller and
causes said signal controller to operate in a selected
phase, wherein the phase selection means comprise
integrating means for providing a rising DC out-
put voltage in response to said pulse train from
the detection means; and
relay driver means for providing a signal which
enables the phase selection means to assume
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control of said signal controller, which relay
driver means is responsive to a signal from said
integrating means which rises by a sufficient
amount over a predetermined period of time to
exceed a threshold potential of the relay driver
means;

whereby the relay driver means is non-responsive
to receipt by the detection means of a false sig-
nal having less than a predetermined number of
pulses over a predetermined period of time.

8. Traffic system remote control means according to
claim 7, wherein the integrating means include a first
integrating circuit for providing a step function signal in
response to said pulse train received from the detection
means and a second circuit for producing a substantially
linearly rising DC voltage in response to the step func-
tion signal received from the first integrating circuit.

9. Traffic system remote control means according to
claim 7, wherein means which couple the relay driver to
the detection means have an R-C time constant of suf-
ficient magnitude such that once the phase selection means
assume said control of said signal controller, the driver
means continue to provide said signal for enabling the
phase selection means to retain said control for at least
a predetermined duration following an interruption in the
receipt of said predetermined signal by the detection
means.

10. Means for remotely controlling the type of traffic
control system in which a signal controller controls a
traffic light signaling operation, which remote control
means comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating the
approach of said emergency vehicle,

detection means mounted at an intersection for detect-

ing said predetermined signal, and

phase selection means operatively coupled to the detec-

tion means and for operative coupling to said signal
controller for a traffic light at a said intersection,
which phase selection means, in response to the de-
tection of said predetermined signal by the detection
means, assumes control of said signal controller and
causes said signal controller to operate in a selected
phase,

wherein at said intersection there is at least one detec-

tion means for each intersecting street for detecting
the approach of a said emergency vehicle on each
street separately; and

the phase selection means comprise

control means for sensing the phase in which said
signal controller is operating and for providing
signals for assuming control of said signal con-
troller; and

driver means for each detection means and respon-
sive thereto for providing power to the control
means for operation thereof;

wherein the control means upon receiving power from

one of the driver means inhibits, for the duration of
receipt of such power, the other driver means from
providing power to the control means;

whereby when the approach of emergency vehicles on

intersecting streets is detected, the phase selection
means causes said signal controller to control the
traffic light signaling operation in a phase wherein a
green light is displayed on the street upon which the
approach of a said emergency vehicle is first detected,
and a red light is displayed on the streets intersecting
therewith.

11. Means for remotely controlling the type of traf-
fic control system in which a signal controiler controls
a traffic light signaling operation, which remote control
means comprise

transmitting means mounted on an emergency vehicle

for transmitting a predetermined signal indicating
the approach of said emergency vehicle,
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detection means mounted at an intersection for detect-

ting said predetermined signal, and

phase selection means operatively coupled to the de-

tection means and for operative coupling to said
signal controller for a traffic light at a said inter-
section, which phase selection means, in response
to the detection of said predetermined signal by the
detection means, assumes control of said signal con-
troller and causes said signal controller to operate in
a selected phase,
wherein said predetermined signal is a predetermined
light communication signal having pulses of rela-
tively sharp rise time and of a predetermined fre-
quency, and wherein the detection means comprise
a light sensitive communications receiver which
is capable of distinguishing said predetermined
light communication signal from steady state
ambient light of comparable intensity, which
light sensitive communications receiver com-
prises
a photovoltaic detector having a fast response
time; and
an inductance coil connected in parallel with
the photovoltaic detector, the inductance
value thereof being such in relation to the
capacitance of the photovoltaic detector
that the parallel combination of the in-
ductance coil and the photovoltaic detec-
tor provides a resonant circuit which pro-
duces an electrical signal responsive to
said predetermined light communication
signal;
wherein, in the absence of the receipt of a
sharply varying light pulse by the photo-
voltaic detector, the inductance coil acts
as a DC short circuit,

12. Traffic system remote control means according to
claim 11, wherein the photovoltaic detector having a fast
rise time is a photovoltaic silicon detector.

13. Means for remotely controlling a traffic controt
system comprising

transmitting means mounted on an emergency vehicle

for transmitting a predetermined light communica-
tion signal indicating the approach of said emergency
vehicle, wherein said predetermined light communi-
cation signal has pulses of relatively sharp rise time
and of a predetermined frequency;

detection means mounted at an intersection for detect-

ing said predetermined signal; and

selection means mounted at an intersection for con-

trolling a traffic light signaling operation in response
to the receipt of said predetermined signal by the de-
tection means;

wherein the detection means comprise

a light sensitive communications receiver which is
capable of distinguishing said predetermined
light communication signal from steady state
ambient light of comparable intensity, which
light sensitive communications receiver com-
prises

a photovoltaic detector having a fast response
time; and

an inductance coil connected in paralle! with
the photovoltaic detector, the inductance
value thereof being such in relation to the
capacitance of the photovoltaic detector
that the parallel combination of the induc-
tance coil and the photovoltaic detector pro-
vides a resonant circuit which produces an
electrical signal responsive to said predetermined
light communication signal;

wherein, in the absence of the receipt of a sharply
varying light pulse by the photovoltaic de-
tector, the inductance coil acts as a DC short
circuit,
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14. Traffic system remote control means according to
claim 13, wherein the photovoltaic detector having a fast
rise time is a photovoltaic silicon detector.
15. Means for remotely controlling a traffic control
system comprising
transmiting means mounted on an emergency vehicle
for transmitting a predetermined light communica-
tion signal indicating the approach of said emer-
gency vehicle, wherein said predetermined light com-
munication signal has pulses of relatively sharp
rise time and of a predetermined frequency;

detection means mounted at an intersection for de-
tecting said predetermined signal; and
selection means mounted at an intersection for con-
trolling a traffic light signaling operation in response
to the receipt of said predetermined signal by the
detection means;

wherein the transmitting means comprise

a chamber having a light-transmissive wall;

an electronic flash lamp mounted in said chamber
having electrical conductors adapted to be connected
to be energized; and

a light-transmissive electrically-insulating fluid in said

chamber to contact said electrical conductors of said
electronic flash lamp, and
wherein the detection means comprise
a light sensitive communications receiver which is
capable of distinguishing said predetermined light
communication signal from steady state ambient
light of comparable intensity, which light sensitive
communications receiver comprises
a photovoliaic detector having a fast response
time; and
an inductance coil connected in parallel with the
photovoltaic detector, the inductance vaiue
thereof being such in relation to the capacitance
of the photovoltaic detector that the parallel
combination of the inductance coil and the
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photovoltaic detecior provides a resonant cir-
cuit which produces an electrical signal re-
sponsive to said predetermined light communi-
cation signal;
wherein, in the absence of the receipt of a sharply varv-
ing light pulse by the photovoltaic detector, the induct-
ance coil acts as a DC short circuit.
16. Traffic system remote control means according to
claim 15, wherein the photovoltaic detector having a fast
rise time is a photovoltaic silicon detector.
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