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The present invention relates to remote control sys 
tems and more particularly to a remote control system 
employing a transmitting unit mounted in a vehicle for 
alternatively controlling the tral'lic lights located at inter 
sections along the path of movement of the vehicle and 
the lights in a building or enclosure from externally there 
of, so that the enclosure may be surveyed by individuals 
in the vehicle. 

In my co-pending application Serial No. 777,340, ?led 
December 1, 1958, for building protection systems, there 
is described a portable transmitter and a stationary re 
ceiver which permits the lights within a building or en 
closure to be selectively controlled by the transmitting 
unit which may be located in a police or ?re vehicle 
upon approach of the vehicle to the enclosure. The 
transmitting unit described in the aforesaid application 
has provision for selectively broadcasting one of two car 
rier frequencies, a ?rst of the carrier frequencies being 
employed to control receivers located within buildings 
and a second of the carrier frequency signals being em 
ployed toselect receivers utilized to control traf?c lights 
along the path of movement of the vehicle when answer 
ing an emergency call. Those receivers which are lo 
cated Within an enclosure or building are tuned to the 
?rst carrier frequency signal while the receivers employed 
‘for traffic light control are tuned to the second carrier 
frequency signal, each receiver being nonresponsive to 
carrier signals of the other frequency. 
' The aforesaid co-pending application deals primarily 
With the systems employed for controlling the lights 
Within enclosures and further to the speci?c structures of 
the transmitter and receiver units employed. In accord 
ance with the present invention, there are provided sys 
terns to be employed with the transmitters and receivers 
of the co-pending application for controlling traf?c lights 
along the route of an emergency vehicle. Several types 
of systems are contemplated by the present invention and 
these relate to the speci?c type of control to be exercised 
over the traiiic lights at each corner. In one embodi 
ment of the invention, all of the lights at a corner are 
turned red and an additional blinking signal may also be 
employed to indicate to all vehicles that an emergency 
condition exists. In a second embodiment of the pres 
ent invention, the traflic lights directed in three direc 
tions are red and the light controlling tra?ic proceeding 
in the same direction as the emergency vehicle is green. 
A blinking light may also be employed with this embodi 
ment of the invention. In order to permit selection of 
the particuler light to be green, there is provided at the 
transmitter a switch for pulsing the carrier signal and a 
relay is provided at the receiver for controlling a step 
ping switch in response to the pulsed carrier. The switch 
sequentially selects various light control circuits until 
the proper green light has been selected. 
See feature of the present invention is a noval step 

ping switch for effecting such control. This switch com 
prises a stepping solenoid and a cam which is rotated 
90° for each step of the stepping solenoid. Four sets of 
contacts are provided in each of the 90° positions and 
these contacts are Wired to the light control system so 
that, in each position, three lights are red and a fourth 
light is turned green, the green light selected in each posi 
tion of the stepping control arrangement being different 
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from that selected by the control mechanism in each of its _ 
other positions. 
The receiver unit employs, in addition to the afore— 

said relay or solenoid, a further solenoid having a-time 
delay circuit for delaying the de-energization of the fur 
ther relay after loss of the carrier signal. The latter 
relay controls circuits employed to disconnect the lights 
from the conventional traffic control box and place them 
under control of the system of the present invention. The 
time delay provided in this portion of the control circuit _ 
must be substantially greater than the pulsing times em 
ployed to step the aforesaid stepping mechanism so that 
even though a carrier signal is not received during puls 
ing intervals, the lighting system is not returned to con 
trol of the conventional control box. Further, the time 
‘delay may be selected such that the lights are retained 
under control of the system for a predetermined time 
after passage of the vehicle in order to provide ample 
time for the vehicle to clear the corner and also to permit 
further emergency vehicles following the ?rst vehicle to 
proceed with safety. ,More speci?cally, the delay pro 
vided by the aforesaid arrangement prevents free ?ow 
of traf?c during the interval between passage of one emer 
gency vehicle and the approach of a second emergency 
vehicle sufficiently closeto the tra?ic light to assume con 
trol thereover before elapse ofthe aforesaid time delay. 

’ In accordance with a still further featureof the present 
invention, the apparatus provides a system for controlling 
lights on streets parallel toth-e street along which an 
emergency vehicle is proceeding. In an'emergency ve~ 
hicle is proceeding along the main artery and approaches 
a further main artery, the tratlic along the further main 
artery piles up behind the light being controlled since 
there is no control over tra?‘ic ?owing into the general 

” area under consideration along the further main artery. 
‘In accordance with this aspect of the present invention, . 
'the trai?c light for one or more blocks to either side of 
the street along which the emergency vehicle is proceed 
ing are turned red against the movement of traffic toward 
the street being employed by the emergency vehicleand 
therefore prevents this unusual concentration of tra?ic 
along the further main artery behind the tra?ic lights 
being controlled. Such a system, however, must permit 
an emergency vehicle proceeding along the streets paral 
lel to the street being employed by this ?rst mentioned 
emergency vehicle to override the control instituted there 
by so that this further emergency vehicle may stop all 
traf?c or all tra?ic except that proceeding in its direction. 
Emergency vehicles approaching the corner must be 

able to rely upon the control atforder by the system of 
the invention and therefore, tests must be‘made periodical 
ly to test operation of the system. In order to make 
such testing possible, it must be capable of being accom 
plished quickly and without interfering with the normal 
?ow o-ftra?ic. In accordance. with another aspectof the 
invention a test circuit is provided which is actuated by 
a special transmitter located in vehicles of maintenance 
crews and which tests the receiver circuits up to the actual 

If the circuit is operating correctly to this 

It is an object of thepresentinvention to provide a 
' traf?c light control system inwhich the tra?ic lights at a 

65 

corner may be controlled from 
answering an emergency call. 

It is another object of the present invention to provide 
a tra?ic light control system which may select any one 
of arpredetermined plurality of lightin'gconditions at a 
corner being approached by an emergency vehicle. 

It is yet another object of the present invention to pro 
vide a traffic light control system employing atransmitter 
mounted in an emergency vehicle and a receiver associ 
ated with the tra?ic light system which transmitter and 

an emergency vehicle 



3,020,522 
3 

receiver permit an individual in the emergency vehicle 
to take over control of the traffic lights from the con 
ventional traffic light control box and select a predeter 
mined pattern of lights at an intersection being approached 
by the vehicle. 

It is still another object of the present invention to 
provide a tra?ic light control system in which an emer 
gency vehicle may not only control lights on the street 
along which the emergency vehicle is proceeding but may 
also control the lights on streets paralleling the path of 
movement of the vehicle. 

It is another object of the present invention to provide 
a tra?ic light control system employing a novel stepping 
switch arrangement for permitting rapid selection of a 
pattern of lights to be initiated at a corner being ap 
proached by an emergency vehicle. 

It is still another object of the present invention to pro 
vide a test circuit in association with a receiver employed 
to control tra?ic lights which test circuit permits a main 
tenance vehicle to test the operability of the tra?ic light 
control system without a?ecting the tra?ic lights. 
The above and still further objects, features and ad 

vantages of the present invention will become apparent 
upon consideration of the following detailed description 
of one speci?c embodiment thereof, especially when taken 
in conjunction with the accompanying drawings, wherein: 
FIGURE 1 is a schematic wiring diagram of the trans 

mitter and receiver of the present invention; 
FIGURE 2 is a schematic wiring diagram of a ?rst em 

bodiment of the present invention; 
FIGURE 3 is a perspective view of a stepping switch 

employed in the present invention; 
FIGURE 4 is a schematic wiring diagram of a second 

embodiment of the present invention; 
FIGURE 5 is a street plan employed in explaining the 

operation of a third embodiment of the invention; 
FIGURE 6 is a schematic wiring diagram of a third 

embodiment of the present invention; and 
FIGURE 7 is a schematic wiring diagram of a test cir 

cuit employed for testing the receiving apparatus of FIG 
URE 1. 

Referring now speci?cally to FIGURE 1 of the ac 
companying drawings, there is illustrated in generally 
schematic form an oscillator, modulator and transmitter 
generally designated by the reference numeral 1 and a re 
ceiver and demodulating apparatus generally designated 
by the reference numeral 2, these elements being illus 
trated in FIGURES 1 and 4 respectively of the aforesaid 
co-pending application. The modulator, oscillator and 
transmitter apparatus 1 is employed to transmit signals, 1 
via an antenna 3, having a carrier frequency determined 
by which of two crystals 4 or 6 is included in the circuit 
of the carrier oscillator. The crystal 4, for example, may 
be employed when it is desired to control the lighting 
within a building or other enclosed area while the crystal 
6 is employed when'itis desired to control tra?ic lights 
speci?cally in accordance with the present invention. 
The modulator and oscillator 1 is provided with operating 
high voltage via a terminal 7 and a switch 8 which switch 
may be employed in accordance with the present inven 
tion to select which of the traffic lights at a corner being 
approached will be red and which will be green. 
The receiver apparatus 2 illustrated above the dashed 

line 5 is illustrated in FIGURE 4 of the aforesaid co 
pending application and comprises a conventional super 
heterodyne receiver 9 which develops an output voltage 
across a primary winding 11 of a transformer 12 having a 
secondary winding 13. The secondary winding 13 is con~ 
nected to a detector circuit generally designated by the 
reference numeral 14 which develops an output voltage on 
a lead 16 in response to reception of appropriate signals 
from the transmitter 1. More particularly, the receiver 
9 when employed with a traf?c light control system is 
tuned to the carrier frequency as determined by the crys 
tal 6 and therefore control signals appear on the‘lead 16 
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only when the crystal 6 is determining the frequency of 
oscillation of the modulator and oscillator 1. As in the 
aforesaid co-pending application, the output lead 16 is 
connected to a grid 17 of a triode 18 having a grounded 
cathode 19 and an anode 21 connected through a coil of 
a relay 22, the contacts of which are not illustrated in 
this ?gure of the drawings. The lead 16 is also con 
nected through a de-coupling network comprising resistor 
23 and capacitor 24 to a grid 26 of a triode 27 having an 
anode 28 connected through a gas discharge tube 29 to a 
13+ terminal 31. The triode 27 is further provided with 
a cathode 32 connected through a cathode load resistor 
33 to a source of C-— potential. The cathode 32 is fur 
ther connected to ground through a large storage capaci 
tor 34 and to a grid 36 of a triode 37. The triode 37 has 
a grounded cathode 38 and an anode 39 connected through 
the coil of a relay 41, the contacts of which are not il 
lustrated in FIGURE 1. 

In operation of the circuit, that portion above the dashed 
line 5 operates exactly as the receiver circuit illustrated 
in FIGURE 4 of the accompanying drawings in that 
upon the receipt of a modulated carrier frequency as de 
terminal by the crystal 6, a voltage appears on the lead 
16 which renders the triode 18 conductive, thereby ener 
gizing the relay 22 and causing it to close its contacts. 
The voltage on the lead 16 also substantially instantane 
ously causes the triode 27 to become conductive and apply 
a voltage across the capacitor 34. After the capacitor 34 
becomes su?iciently charged, the tube 37 is rendered con 
ductive to energize the relay 41 which closes its associated 
contacts. 
Upon discontinuance of reception of carrier signals from 

the modulator oscillator transmitter 1, the signal on the 
lead 16 disappears and the lead becomes negative with 
respect to ground. The tube 18 is rendered non-conduc 
tive and the relay 22 becomes substantially instantaneous 
ly de-energized and its associated contacts reopen. Con 
currently therewith, the tube 27 becomes non-conductive 
but the tube 37 remains conductive for a period equal to 
the time constant of the capacitor 34 and the resistor 33 
which for purposes of explanation will be considered to 
be of the order of magnitude of 15 seconds to one and 
one half minutes for purposes to become apparent sub 
sequently. - 

Summarizing‘the operation of the circuits illustrated 
in FIGURE 1 of the accompanying drawings, when the 
crystal 4 is connected in the modulator, oscillator and 
transmitter circuit 1, a modulated carrier signal is pro 
duced on the antenna 3 which may be received by a re 
ceiver constituting that portion of the receiver circuit 2 
above the dashed line 5. As described in the aforesaid 
co-pending application, in response to reception of a car 
rier signal of a frequency determined by the crystal 4, 
the receiver 2 turns on the lights within a protected en 
closure so that persons controlling the transmitter 1, 
normally officers in a prowl car or ?remen upon arriving 
at the scene of a ?re, may investigate the interior of the 
enclosure without having to enter it in order to turn on 
the lights. If the crystal 6 is connected in the trans 
mitter circuit 1, the receiver illustrated in FIGURE 1 
of the drawings, receives signals and energizes the relays 
22 and 41 which are employed in various systems to be 
described, to control trai?c lights at intersections being 
approached by the vehicle in which the modulator, oscil~ 
lator transmitter 1 is located. 

Referring now speci?cally to FIGURE 2 of the accom 
panying drawings there is illustrated one speci?c system 
in accordance with the present invention for controlling 
traf?c lights at an intersection. More particularly, the 
system illlustrated turns all lights red except that control 
ling tra?ic proceeding in the same direction as the emer 
gency vehicle. Upon the relay 22 being energized, due 
to the conduction of the tube 18 of FIGURE 1, it closes 
its associated contacts 42 thereby energizing a coil 43 of 
a stepping switch 44. The switch 44 in the illustrated em 



‘3,020,522 
5 

bodiment of the invention, comprises a wiper arm 46 
adapted sequentially and successively to engage station 
ary contacts 47, 43, 49, 5t), 51, and 52. The contact 47 
is not connected electrically to any further circuit and 
constitutes a rest position for the stepping switch. The 
contacts 47 through 51 are connected via appropriate leads 
to coils 53, 54, 55 and 56 respectively of electromag 
netic relays 57, 58, 59 and 60. The contact 52 iscon 
nected to a coil 61 which upon ‘being energized causes 
the movable contact 46 to be reset so as to engage the 
unconnected contact 47. 
The relays 57 through 60 comprise, in addition to 

their associated coils, four sets of double throw contacts 
which are illustrated in detail only with respect to the 
electromagnetic relay 60. The contacts of the relay 66 
include stationary contacts 62, 63, 64 and 65 adapted to 
be engaged by movable contacts 66, 67, 68 and 69 re 
spectively when the coil 56 is energized. The contacts 66 
through 6§ are connected together to a lead 71 connect 
ed to one AC. input terminal 72, the other AC. input 
terminal bearing the reference numeral 70. The station 
ary contacts 62 through 65 of the electromagnetic relay 66 
are connected respectively to leads 73, 74, 75 and 76. 
The lead 73 is connected to a stationary contact 77 of an 
electromagnetic relay 78 comprising a coil 79 and a series 
of four double pole, double throw switches 81. The 
switches 81 comprise movable contacts 82, 83, 84 and 85 
vwhich are normally in engagement with stationary contacts 
86, 87, 88 and 89. The switch contacts 31 in addtiion 
include the aforementioned stationary contacts 77 and 
further stationary contacts 91, 92 and 93 which are nor~ 
mally not engaged by the movable contacts 82 through 85. 
The movable contacts 83 through ‘85 are connected to 
leads ‘94, 96 and 97 which are connected each to a contact 
of a different one of the electromagnetic relays ‘55*, 58 
and 57 respectively which correspond to stationary con 
tacts 62 of the relay 60. The movable contacts 82 through 
85 are connected respectively to the east, west, north and 
south green trathc lights at the intersection and the con 
tact stack 81 is employed to switch the control to these 
lights from a conventional tra?ic light control circuit 98 
and appropriate contacts of the electromagnetic relays 57 
through 50. More particularly, the stationary contacts 
86 and 87 of the contact stack 81 are connected via a 
lead 99‘ to a tra?ic light control and the contacts 58 and 
89ers connected via lead 191 to the tar?'ic light control. 
The control 98 is such that trai?c light energizing voltages 
appear alternatively on the leads 99 and 101 during pre 
selected time intervals such as to provide a conventional 
pattern of green lights at a corner at which the lighting 
control system is located. 

It is seen that if the coil 79 is de-energized and the 
movable contacts 82 through 85 are in a position illus 
trated, the traffic lights are connected to the tra?ic light 
control 98 and normal operation is obtained. However, if > 
the coil 79 is energized, the movable contacts 82 through 
85 engage the stationary contacts 77 and ‘91 through93 
respectively so that a pattern of voltages are applied to the 
green lights as determined by the position of the wiper 46 
of the stepping relay 44. More particularly, it the contact 
46 engages its stationary contact 51, the coil 56 of the 
‘electromagnetic relay 6% is energized and the east green 
light is connected via the movable contact 89‘ to sta~ 
tionary contact 77 and lead 73 to the stationary contacts 
62 of the relay 6t} and through the movable contacts 66 
to the lead 71 which completes an energization circuit for 
‘that green light. All of the other multiplestationary con 
tacts '91, 9‘2 and 93 are connected to electromagnetic relays 
which are not energized and therefore no voltage is applied 
to the green lights associated with these contacts and only 
‘the east ‘green light in this particular example is ener 
gized. Obviously, the particular green light energized 
is determined by which of the relays 57 through 66 is 
energized by the stepping electromagnetic relay 44. In 
accordance with this embodiment of the invention, only 
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one green light is turned on at each corner ‘and ‘red lights ' 
are turned on in the north, south and west directions in 
the example being given. More particularly, the leads 
74, 75 and 76 and a further lead 102 of this ‘group are 
connected to stationary contacts 103, 164, 165 and 106 
of a further electromagnetic relay 107 having an energiz 
ing coil 108. The relay 107 is provided with movable 
contacts 109, 110, 111 and 112 which normally engage a 
further set of stationary contacts 113, ‘114, 115 and .116. 
The contacts 113 and 114 are connected together and via 
the ‘lead 117 to the tra?ic light control Q8. . The contacts 
115 and 116 are connected together and via a lead v113 
to the trafiic light control box 93. The movable contacts 
199 through 112 are connected respectively to the red 
lights at the east, west, north and south locations at the 
intersection and the control box 98 is such that when volt 
‘age is applied to the lead 99 which energizes the east and 
west green lights, a voltage is applied to the lead 118 
which energizes the north and south red lights. Similarly, 
when the lead 161 has a voltage applied thereto, the lead 
117 also has the voltage applied thereto, so that under 
these circumstances, the north and south lights are green 
and the east and west lights are red. Upon energization 
of the coil 1% of the relay 167, the movable contacts 
169 through 112 are connected to the leads 102 and '74 
through ‘76 respectively and in the example given above 
when the relay 6% is energized, the leads 74 and 75 and 
76 are connected to lead '71 through‘ the contacts of the 
‘solenoid 66 so that the north, south and west red lights 
are energized. Further, the green light in the east position 
is connected via the contacts 36 and 82 to the lead 73 
vand via lead 73 to the lead 71 through the contacts 62 
and 66. The contact stacks of the relays ‘57, 58 and ‘59 
are connected with the leads 73, 94, 96 and 97 and 14.32, 
74, 75 and 76 so that upon the energization of each or" 
these relays one of the green lights is energized and the _ 
remainder of the red lights are energized. _ 
The coils 79 and 108 of the relays 7S and 167 and 

a coil 119 of a further relay are all energized upon the 
energization of the relay 41 which closes its associated 
contacts 121 and connects the coils 79, 168 and 119 across 
the A.C. power leads 70 and 72. 
The coil 119 is associated with single polo, double 

throw contacts 122 including a movable contact 123 and 
stationary contacts 126and 126. The movable contact 123 
normally engages contact 124 and is connected via alead 
v12.7 to the AC. terminal 7a. The stationary contact 124 
is connected via a lead 128 to supply voltage to the. trai?c 
light control 98. The stationary contact 126 is connected 
via a lead 129 to the rotating contact 46- of the stepping . ~ ' 
solenoid 44. Thus, normally the tral?c'light control is 
provided with alternating voltage via the contacts 122 but 
when the coil 119 is energized, lighting voltage is removed 
from the tra?ic light control ‘98 and is applied to the rum/ 
able contact '46 of the stepping solenoid 44-. '7 
.In operation, prior to'the appearance of an emergency 

vehicle in the vicinity of the control receiver and system 
under consideration, voltage is applied'to the tratlic light 
control box ‘93 via leads '71 on the-one hand and via 
leads-127, switch contacts 122 and lead 12%. Upon the 
appearance of an emergency vehicle vwhich transmits‘en 
ergy to the receiver 9, the relays 22 and at are energized. 
Considering initially the operation of the relay 411, it closes 
its contacts 121 and energizes the coils 119, 168‘ and 175. 
The coil 119' causes the switch contacts 122 to removev 
voltage from the trailic light control % and the coils '79 
and 108 actuate their switch stacks soas to disconnect the 
trat?c'lights from the trai?c light control $8. Simultane 
ously therewith, the solenoid 22 closes its contacts‘ 4'2 
which energizes the stepping solenoid 43 which immedi 
ately causes the wiper arm 46 to rotate into contact with 
the lead 47. In order to‘ select the green light facing 
the oncoming emergency vehicle, the transmitter 1 is pro 
vided with a switch 8 in its 13+ supply and the switch 8 
may be opened and closed the desired’ntunber'of times to 
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step the wiper arm 46 into engagement with the appropri 
ate contacts 47 through 51. Initially, the switch 8 is closed 
which, as previously indicated, energizes the relays 22 and 
41, at which time the wiper 46 engages the contact 47. 
If, in this position, the proper green light is turned on, 
then further operation is unnecessary for the moment. 
However, if this is not the desired green light, then the 
switch 8 is again open and then closed to step the wiper 
arm 46 to the contact 49. This process is repeated until 
the arm 46 engages the proper contact. During each inter 
val that the switch 8 is open, the solenoid 41 remains en— 
ergized due to the time delay provided by the storage 
capacitor 34 and the resistor 33 in FIGURE 1 of the 
accompanying drawings. As previously indicated, this 
time delay may be 15 seconds or greater and therefore the 
delay is to cover the intervals of operation of the switch 8 
required to cause the stepping solenoid 44 to step the wiper 
46 to the proper contact. After the emergency vehicle has 
passed the corner at which the lights under consideration 
are located, the switch 8 may be actuated a su?icient num 
ber of times to cause the arm 46 to engage the contact 52 
which energizes the reset coil 61 so that the arm 46 is reset 
to a position in which it contacts the unconnected contact 
47. After the aforesaid predetermined delay which is 
sufficient to allow the emergency vehicle to clear the cor 
nor, the solenoid 41 becomes deenergized and the tra?ic 
light control system returns to normal operation. 
The leads 73 and 94 are connected respectively via 

leads 131 and 132 to capacitors 133 and 134 and through 
the capacitors to a common lead 136. The lead 136 is 
connected through a primary winding 137 of a transform 
er 138 to the AC. terminal 79 so that when either the east 
or west green light is energized an AC. voltage is de 
veloped across the primary winding 37. The transformer 
138 is provided with a secondary winding 139 which is 
connected across telephone lines for purposes to be de 
scribed subsequently. It should be noted that the connec 
tion of the leads 131 and 132 to the leads 73 and 94 is 
exemplary only and the leads may be connected to any 
other pair of leads depending upon the speci?c system 
with which the apparatus is to be employed. 

It will be noted that once an emergency vehicle obtains 
control of the system illustrated in FIGURE 2 of the 
accompanying drawings, that another emergency vehicle 
approaching the intersection cannot take control of the 
system away from the original vehicle. Once the emer 
gency vehicle ?rst approaching the corner has switched 
the lights to the desired condition, the solenoid 22 re 
mains energized so that no other vehicle can control its 
energization and therefore control the energization of the 
stepping solenoid 44. Thus, once the one vehicle has 
set the light to permit it to pass the intersection and stop 
traffic in all other directions, another emergency vehicle 
approaching the intersection cannot change the lights and 
this is an indication in itself to the second emergency 
vehicle that another vehicle is approaching the intersec 
tion and has control over the lights. The time delay in 
de-energization of a solenoid relay 41 facilitates the con 
trol by the second emergency vehicle in that the traf?c 
lights are maintained for from 15 seconds to a minute 
and a half under the control of the emergency system and 
it is merely necessary for an emergency vehicle approach 
ing from another direction to step the stepping solenoid 
44 so that the green light is turned in the proper direc 
tion. However, at no time during the interval between 
the passage of the ?rst emergency vehicle and the obtain 
ing of control by the second emergency vehicle is the 
tra?ic light system returned to normal operation and this 
is an indication to all tra?ic that an emergency condition 
still exists at the intersection. 

Referring now speci?cally to FIGURE 3 of the accom 
panying drawings, there is illustrated a switching arrange 
ment which may be employed to replace the stepping 
switch 44, the electromagnetic relays 57 through 60, and 
the reset coil 61 of FIGURE 2 of the accompanying 
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drawings. The switching arrangement comprises a' coil 
141 which is adapted to be connected across the con 
tacts 4-2 of the electromagnetic relay 22. The solenoid 141 
drives a pawl and toothed wheel ararngement generally 
designated by the reference numeral 42 which rotates a 
cam 143 90° each time the coil 141 is energized. The 
cam 141 is surrounded by a group of sixteen single pole, 
single throw sets of contacts, the contacts being arranged 
in a square about the cam 143 with four contacts on each 
side. The contacts, such as the contact 144 which are 
chosen for purposes of illustration, are normally out of 
engagement with one another until a cam surface 146 
engages them at which time the contacts are closed. In 
the arrangement illustrated in FIGURE 3, the left vertical 
set of contacts are closed. These contacts 144 are con 
nected as the aforesaid single pole, single throw switches 
forming part of the electromagnetic relays 57 through 60 
of FIGURE 2 and therefore directly control the applica 
tion of voltages to the leads 73, 94 through 97, 162 and 74 
through 76. For instance, the contacts arranged along 
the right hand side of the cam 143 have their stationary 
contacts connected to the leads 73, 74, 75 and 76 and 
have their movable contacts all connected to the lead 71 
and perform the same function as the contacts 60 of 
FIGURE 2. Thus, the contact structure of FIGURE 3 
which employs the single cam 16, the sets of contacts, 
a pawl, a toothed wheel and a single coil 41 replaces all 
of the elements 43 through 61 of FIGURE 2 of the ac 
companying drawings. 

In accordance with another aspect of the present inven 
tion, it may be desirable to have all lights at a corner 
indicating stop; that is, being red, and in addition, to 
provide a siren or ?asher to indicate to motorists that 
an emergency condition exists. Under these sets of cir 
cumstances all trat?c is stopped except an emergency 
vehicle. Such a condition also indicates to other emer 
gency vehicles that the light is already under the control 
of an emergency vehicle and that other emergency vehi 
cles should stop. In this embodiment of the present in 
vention, the contacts 42 of the solenoid 22 are connected 
in series with a ?asher unit or siren across power termi 
nals 147 and 148. Under the control of the switch 8 of 
FIGURE 1, the siren can be intermittently energized and 
the same with a light. Alternatively, an automatic ?asher 
unit may be connected in the system so as to provide a 
constant rate of ?ashing. The contact 121 of the relay 
41 is connected in series with a coil 149 of a solenoid 
150 across the power terminals 147 and 143. The relay 
150 further includes a four pole, double throw switch 
arrangement 151. The contacts comprise four movable 
contacts 152, 153, 154 and 155 which are normally in 
engagement with stationary contacts 156, 157, 158 and 
159. The contact 159 is connected to ground, the contact 
158 is connected to the east-west red light lead 160 of the 
control box 98, the contact 157 is connected to the north 
south red light lead 165 of the box 98 and the contact 
156 applies lighting voltage to the lighting circuits of the 
box 518. The contact 154 is connected to the east-west 
red lights and the movable contact 153 is connected to 
the north-south red lights. The contact 152 is connected 
via a lead 161 to the alternating current input terminal 
148. The contact stack 151 further comprises stationary 
contacts 162, 163, 164 and 165 with the contacts 162 
through 164 being connected together and to the movable 
contact 155. The contact 156 is connected to a ?asher 
unit which is returned to the alternating current input 
terminal 147. It should be noted that if a siren is em 
ployed which is controlled through the contacts 42 of the 
solenoid 22 the ?asher unit associated with the solenoid 
150 may be employed. However, if a siren is not to be 
employed, then the ?asher unit associated with the relay 
22 or the solenoid 150 may be dispensed with and partic 
ularly, the one associated with the solenoid 150 is prefer 
ably eliminated. 

In operation, upon energization of the solenoid 41, the 
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lighting voltage lead to the box 98 is broken due to 
movement of the contact 152 and therefore none of the 
lights can receive lighting energy from the control box 98. 
Simultaneously, the north-south and east-west red lights 
receive energizing voltage through the movable contacts 
153 and 154 by becoming engaged with stationary con 
tacts 163 and 164, the stationary contacts receiving light 
ing voltage from the movable contact 152 of the switch 
stack 151. 
Thus far two embodiments of the invention have been 

disclosed, one in which a single green light is employed 
‘and another in which all red lights are employed. Obvi 
ously, the system may be further modi?ed in accordance 
with the teachings of the present invention and within the 
skill of one having reasonable knowledge of the art, to 
include a system in which two green lights and two red 
lights are employed. - 

In accordance with a still further embodiment of the 
present invention, there is provided'a system for con 
trolling the lights not only on the street along which an 
emergency ‘vehicle is travelling but also along parallel 
adjacent streets so as to prevent a pile up of tra?ic in 
adjoining areas. More particularly, and reference is now 
made to FIGURE 5 of the accompanying drawings, if 
an emergency vehicle is proceeding west- along West 
Twelfth Street, which is a main artery, it may be desirable 
to block traf?c approaching West Twelfth Street from the 
north along another main artery such as West Tenth 
Street. If a number of emergency vehicles such as ?re 
engines are proceeding west on West Twelfth Street, 
traf?c coming from the north will not be able to cross 
the street for a relatively long period of time. Conse 
quently, traf?c will become backed up along the perpen 
dicular streets such as North Broad and North Market 
Streets. Therefore, it may be desirable to block the flow 
.of trailic into North Broad and North Market Streets 
between West Tenth and West Twelfth Streets. 
Under these conditions and in accordance with an 

other aspect of the present invention, as an emergency 
vehicle approaches Intersection D at West Twelfth Street 
and North Market Street and obtains control over the 
lights at this intersection, the lights at the Intersections 
B and A at North Broad and West Tenth Street and 
North Market and West‘ Tenth Street respectively are 
controlled so that traf?c can only ?ow east and west along 
West Tenth Street and is stopped from ?owing north 
along North Broad and North Market Streets. Further, 
such a system must permit an emergency vehicle travelling 
along West Tenth Street to override the control exercised 
by the vehicles proceeding along West Twelfth Street so 
that the emergency vehicle, if it so wishes may cross 
‘West Tenth Street. 

Referring now speci?cally-to FIGURE 6 of the accom 
panyingdrawings a control system. is illustrated which 
is employed in conjunction with the system illustrated in 
FIGURE 2 in that it receives energy via the telephone 
lines from the transformer 138 which in turn is energized 
by the east-west leads of the control system illustrated in 
FIGURE 2. The telephone lines are connected to a coil 
166 of a resonant relay 167 having contacts »168. The 
contacts 168 are alternatelytopened and .closed at twice 
the frequency of the incoming energy and are connected 
through a coil 169 of a further solenoid 171 to a B+ 
terminal. The contacts 168 are shunted by a holding 
capacitor 172 .so that the coil 169 remains substantially 
constantly energized. The relay 171 is provided with 
normally open contacts 172 which are closed when coil 
169 is energized. A stationary contact 173 of the con 
tacts 172 is connected to an AC. terminal 174 via a lead 
176 and a movable contact 177 is connected through a 
coil 178 of a solenoid, having a contact stack 179, to a 
lead 181 and via the lead 181 to a movable contact 182 
of the contact stack 179. The contact stack 179 further 
includes movable contacts 183 and 184 normally in en 
gagement with stationary contacts 185 and 186 while the 
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movable contact 182 is normally in engagement with a 
contact 187. The contacts 186 .and 187 are not electri 
cally connected while the contact 188is connected to the 
source of lighting energy for the north and south green 
lights of the. lights to be-controlled. 
The movable contact 184 is connected to the north 

south green lights while the movable contact 183 is con 
nected via a lead 188 to the east-west red lights. The 
movable contacts 182, 183 and .184 are adapted to en 
gage stationary contacts 189, 190 and 191 respectively 
upon the coil 178 being energized and the contacts 190 
and 191 are connected together and via a lead 192 to a 
second alternating current input terminal 175. The sta 
tionary contact 189 is connected via a lead 193 to a'?asher 
unit, the circuit of which is completed to the AC. input 
terminal 174.' In the operation of this portion of the 
circuit upon energization of the solenoid 17-8 and actua 
tion of the contact stack 179, north-south green lights 
are disconnected from the control box 98 and have light 
ing voltage applied thereto via the contact 184 and 191. 
Concurrently, the movable contact 183 engages the con 
tact 198 and lighting voltageis applied via the lead 188 
to the north-south red lights of the system. Thus, if the 
system is employed with the circuit of FIGURE 2 and in 
the example illustrated in FIGURE 5, when a vehicle ap 
proaches Intersection D from the east and energizes the 
light at this intersection such that tra?ic heading west 
ha's'a green light, the system of FIGURE 6 is energized 
so that at the Intersections A and B green lights permit 
traffic to flow east and west while red lights prevent the 
tra?ic from ?owing north and south across these inter 
sections. 
As previously indicated, it is necessary to permit an 

emergency vehicle proceeding along West Tenth Street 
to override the control provided by the vehicle on West 
Twelfth Street and in accordance with the present inven 
tion, the energizing circuit for the coil 178 is completed 
through a stationary contact 194 and a movable contact 
195, of a contact stack 196 of a solenoid having an en 
ergizing coil 197, to the alternating current terminal 
175. The coil 197 is energized in response to energiza 
tion of the solenoid 41 so that upon energization of this 
solenoid, the coil 197 is energized and alters the posi 
tion of its contact stack 196. Under these circumstances, 
the contacts 194 and 195 become disengaged and the 
energization circuit of the coil 178 is broken so that the 
contact 179 assumes the position illustrated in FIGURE 6. 
Therefore, this portion of the circuit no longer has con 
trol over the lights and the control is transferred to the 
contact stack 196. The contact stack 196 is arranged 
such that all of the red lights are turned on at the inter 
section being approached by the emergency vehicle and 
,at the same time the ?asher unit previously supplied via 
the lead 193 is now supplied from the contact stack >196. 
Obviously, the contact stack 196 may be arranged in 
accordance with the circuit of FIGURE 2 or any other 
desirable circuit providing control over the lights in ac 
cordance with a predetermined function. ' 

Referring now speci?cally to FIGURE 7 of the accom 
panying drawings, there is illustrated a test unit which 
may be employed with the receiver circuitry of the present 
invention. In this embodiment of the invention, main 
tenance vehicles are equipped with the same transmitter 
circuit as illustrated in'FIGUR‘E l of the aforesaid co 
pending application except that the modulating frequency 
rather than being the order of magnitude of 115 cycles 
may be considerably greater or less as desirable so that 
the signal, although receivable by the receiver of FIG 
URE 1 of the accompanying drawings, does not energize 
the light control equipment. However, associated with 
the receiver unit is a test circuit and referring now spe 
ci?cally to FIGURE 7, the lead 16 is further connected 
to a grid circuit of a triode 198 having resonant ?lters 
199 and 201 connected to its grid and anode circuits 
respectively. The ?lters 199 and 201 pass only the modu 
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lating signal generated by a maintenance vehicle and this 
signal is applied to a further triode ampli?er 202 and 
from an output circuit of the triode to a transformer 203. 
The output voltage from the transformer 203 is recti?ed 
by a suitable recti?er 204 to develop a DC. voltage across 
a storage and ?lter capacitor 206. The voltage across 
the capacitor 206 may be coupled to either an indicating 
meter 207 located at the trat‘?c light control station or 
to a relay 209 having a set of contacts 211. When proper 
modulating test frequency is detected by the receiver, the 
contacts 211 are closed and energize a battery operated 
light 212 which may be connected to the light post so 
that as a maintenance vehicle proceeds down the street, 
it may test each of the lights and be able to determine 
whether the apparatus of the invention is operating prop 
erly, since if it is, the light 212 is energized. Alterna 
tively, the contacts 211 may be connected in the ?asher 
circuits previously discussed so that the ?ashers already 
available may be employed to produce the desired visual 
indication. 

While I have described and illustrated one speci?c 
embodiment of my invention, it will be clear that varia 
tions of the details of construction which are speci?cally 
illustrated and described may be resorted to without de 
parting from the true spirit and scope of the invention as 
de?ned in the appended claims. 
What I claim is: 
1. A remote control system for tra?'ic lights comprising 

a portable transmitter for alternatively generating ?rst 
and second modulated carrier waves of different carrier 
frequencies, a receiver for said ?rst modulated carrier 
waves, means for establishing a predetermined pattern of 
illuminated traf?c lights, a relay means for disconnecting, 
when actuated, traf?c lights to be controlled from a con 
ventional traffic light control apparatus and connecting 
said lights to said means for establishing, means for ac 
tuating said relay means in response to receipt of said ?rst 
modulated carrier signal by said receiver, said circuit 
means including means for maintaining said relay means 
actuated for a predetermined time after termination of 
transmission of said ?rst modulated carrier wave said 
means for establishing including a plurality of further con 
trol circuits, each of said further control circuits estab 
lishing when energized a different pattern of illumination 
of the tra?ic lights to be controlled, means for pulsing 
said ?rst modulated carrier waves, and a fast acting step 
ping relay means responsive to pulses of said ?rst modu 
lated carrier wave for sequentially and successively ener 
gizing said further control circuits. 

2. The combination according to claim 1 wherein said 
means for maintaining retains said relay means actuated 
for a time interval greater than the off-time of said trans 
mitter during pulsing thereof. 

3. The combination according to claim 1 wherein said 
stepping relay comprises a plurality of normally open 
contacts arranged along four sides of a square with equal 
numbers of contacts aligned along each side thereof, a 
cam rotatable about an axis through the center of said 
square, solenoid means for rotating said cam through 
90° upon each energization of said solenoid means, said 
cam closing all of the contacts along one side of the 
square in each of its positions. 

4. A remote control system for tra?ic lights comprising 
a portable transmitter for producing carrier signals; a ?rst 
and second receiver for said carrier signals adapted to 
control trat?c lights at different locations; each of said re 
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ceivers including means for establishing a predetermined 
pattern of illuminated tra?ic lights, a ?rst control means 
for disconnecting when actuated tra?ic lights to be con 
trolled from a traffic light control apparatus and connect 
ing said lights to said means for establishing, circuit means 
for actuating said ?rst control means in response to re 
ception of said carrier waves by its associated receiver, and 
a second control means for establishing when actuated a 
further predetermined pattern of its associated traf?c 
lights; means responsive to reception of carrier signals by 
said ?rst receiver for energizing said second control means 
of said second receiver and means responsive to reception 
of carrier signals by said second receiver for de-energiz 
ing said second control means. 

5. The combination according to claim 4 wherein said 
receivers are located on parallel streets and wherein said 
predetermined pattern of lights established by said sec 
ond relay means permits tra?ic to flow along one of said 
streets parallel to the movement of said transmitter along 
the other of said streets. 

6. A remote control system for tra?ic lights comprising 
a portable transmitter for producing carrier signals; a 
?rst and second receiver for said carrier signals adapted 
to control traffic lights at different locations; each of said 
receivers including means for establishing a predetermined 
pattern of illuminated traf?c lights, a ?rst control means 
for disconnecting, when actuated, tra?ic lights to be con 
trolled from a traf?c light control apparatus and connect 
ing said lights to said means for establishing, circuit 
means for actuating said ?rst control means in response 
to reception of said carrier waves by its associated re 
ceiver, and a second control means for establishing when 
actuated a further predetermined pattern of illuminated 
tra?ic lights; means responsive to reception of carrier sig 
nals by said ?rst receiver for energizing said second con 
trol means of said second receiver and means responsive 
to reception of carrier signals by said second receiver for 
de-energizing said second control means. 

7. A remote control system for traffic lights compris 
ing a portable transmitter for generating a carrier wave 
alternatively modulated by ?rst and second modulating 
frequencies, a receiver for said carrier wave, means for 
establishing a predetermined pattern of illuminated traf?c 
lights, a relay means for disconnecting, when actuated, 
tra?ic lights to be controlled from a conventional tra?ic 
light control apparatus and connecting said lights to said 
means for establishing, circuit means for actuating said 
relay means in response to receipt by said receiver of said 
carrier signal modulated by said ?rst modulating fre 
quency, said circuit means including means for maintain 
ing said relay means actuated for a predetermined time 
after termination of transmission of said carrier wave, said 
receiver having a test circuit, responsive to said carrier 
wave modulated by said second modulating signal for 
producing a visual display indicating reception of said 
second modulating signal, said means for actuating said 
relay means being unresponsive to said second modulating 
signal. 
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