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9 Claims. (Cl. 340-32) 

This invention relates to a toll gate actuating system 
‘and more particularly to automatic means for controlling 
the tra?ic light of a toll gate by a beam actuated from 
a vehicle. 

> Modern superhighways often have toll gates spaced 
along the length thereof for collecting a suitable amount 
of money as payment by a motorist for the privilege of 
using a particular length of the high-way. Various bridges 
and tunnels likewise require the payment of a toll for use 
of these facilities. In up to date tra?ic control proce 
dures, various means have been provided for automatically 
actuatingthe toll gate such as by collection of a token 
or coin which is placed in a chute. However, the prior 
art automatic toll gate collecting devices have proven to 
be unsatisfactory because they presuppose that the mo~ 
torist has the correct token or fee. Further, the vehicle 
must come to a stop and the motorist must then carefully 
toss a- coin into the chute. At various times, the motorist 
will fail to deposit the coin properly within the chute, thus 
re'quiringthe motorist to leave the vehicle, locate the 
fallen coin and manually deposite the coin again in the 
chute. vThis is often time consuming and is hazardous for 
the motorist. 
I It‘ is therefore an object of the present invention to 
provide means for automatically actuating the tra?ic con 
trol device of a toll gate so as to permit a vehicle to proper 
ly pass through the toll gate without requiring the use of 
a token or coin. 

* It is a further object of the invention to provide a toll 
gate actuating system for automatically collecting a fee 
from a vehicle which includes a beam-emitting device 
actuated by a switch which is coupled to a counter. The 
counter is‘adap'ted to be preset so as to permit the actua 
tion' of the‘ beam~emitting device a predetermined number 
of times. Hence, upon prepayment of a cummulative fee, 
the toll gate actuating system may be utilized a number 
o'f'times‘ byy'a vehicle along stretches of a toll highway, 
through‘ bridges ‘and tunnels, eliminating the necessity of 
use ofwcoinsi ortokens, thereby speeding up tra?ic and 
eliminating delay. 
A further object of the invention resides in the provi 

sion ofja toll gate actuating device which is simple in 
construction, capable of being installed on various existing 
makes and models of vehicles, and which is adapted to be 
installed on all new vehicle models, which is capable of 
being preset by the proper authorities for emitting a signal 
which‘ may be either coded or oriented for selective recep 
tion and for allowing for prepayment of a predetermined 
fee, and which’ is inexpensive to manufacture thereby 
permitting wide use and distribution. 
‘In ‘accordance with an illustrative embodiment of the 

invention, this toll gate actuating system controls a traffic 
light while automatically collecting a fee from a vehicle 
about to pass through the toll gate, and comprises a beam 
emitting device on a vehicle. A switch is provided for 
selectivelyiactuating the beam-emitting device and is con 
nected thereto. A counter is coupled to the switch for 
counting the number of times the switch is actuated. At 
the toll gate there is provided a beam receiver and there is 
means‘ connecting the receiver to the tra?ic light for 
actuating the tra?ic light upon reception of the receiver 
of a signal from the beam-emitting device. 

These, together with the various ancillary objects and 
features of the invention, which will become apparent as 
the following description proceeds, are attained by this 
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2 
toll gate actuating device, a preferred embodiment of 
which is illustrated in the accompanying drawings, by way 
of example only, wherein: 

FIG. 1 is a perspective view illustrating the toll gate 
actuating system comprising an embodiment of the present 
invention; 

FIG. 2 is an enlarged perspective view, with-a portion 
broken away, of the beam-emitting device mounted on 
‘the dashboard or in another desirable location on a vehicle; 

FIG. 3 is another perspective view in an enlarged scale, 
illustrating in particular the switch, counter, and beam 
emitting device, and showing the switch coupled to the 
counter and beam-emitting device; 

FIG. 4 is a schematic line diagram of the receiver, an 
associated transducer and relay for controlling the tra?ic 
light; and 

FIG. 5 is a schematic wiring diagram of the transmitter 
and associated switch and counter. 
With continuing reference to the accompanying draw 

ings, wherein like reference numerals designate similar 
parts throughout the various views, reference numeral 10 
is used to generally designate the toll gate actuating sys 
tem which comprises the present invention. This systemv 
10 includes two major parts. There is a beam-emitting 
device, generally indicated at 12, mounted on any suitable 
portion of a vehicle 14, such as on the dashboard, along 
the side or front window of the vehicle, or just behind the 
grill work ‘of the vehicle. The other important part of the 
invention includes a beam receiver 16 mounted within the 
toll booth 18 and adapted to control a traf?c light 20, 
which is of otherwise conventional construction. The 
traffic light 20 has a red lamp 22 and a green lamp 24 
mounted one above the other in the normal, well 
recognized, positions. 
As is usual in toll gate constructions as provided on 

modern superhighways, the toll booths 18 are mounted on 
islands 26 between which there is a path 28 over which 
the vehicle 14 can travel to pass between the booths and 
islands. Suitable lane markings 30, extending across the 
path 28, may be provided for indicating the location where 
the beam-emitting device should be actuated. 

In an illustrative embodiment of the beam-emitting 
device 12, as shown in FIGS. 2, 3 and 5, the beam-emit? 
ting device 12 is enclosed in a suitable casing 34, mount 
ed in any convenient position, such as below the dash 
board 36 of the vehicle 14. In this arrangement, the 
dashboard 36 can be provided with an opening 38 through 
which the actuating plunger 40' for the beam-emitting 
device can extend to form a push-button type actuator 
which can be pressed for operating the beam-emitting 
device 12. In lie-u of the location as shown in FIG. 2, 
the beam-emitting device can be mounted along the side 
window of the vehicle or in any other convenient loca 
tion on the vehicle and may be remotely actuated if so 
desired. 
The casing 34 is provided with a door 32 which has 

a key actuated lock 44 for safeguarding the contents of 
the casing 34. Mounted within the casing is a counter 
36 which is of generally conventional construction hav 
ing an indicator dial 48 and mechanical means within 
the counter for counting the number of times the plunger 
40 is depressed. The counter 46 may be provided with a 
resetting lock arrangement 50, actuated by a key 52, for 
permitting the setting on the counter of a speci?ed num 
ber of times that the plunger 40 can be depressed. A 
counter of this nature is well known in the art and is 
similar in type to a conventional postage meter which 
permits the purchaser to prepay the desired amount of 
postage frankage to be used in the future. In like man 
ner, the owner of the transmitter can purchase from the 
authorities ‘the right tode‘press the plunger 40 a certain 
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predetermined number of times thus prepaying tolls for 
the later use. Each ‘actuation of the plunger is of a value 
corresponding to a particular toll rate. 

Coupled to the plunger through a coupling bar 52 is 
a switch 54 for actuating the transmitter 56. The trans 
mitter 56 is preferably in the form of an ultrasonic gen 
erator, including a pair of transistors 60 and 62, con 
nected as shown in FIG. 5 to provide an electrical sig 
nal at a predetermined frequency for application upon a 
transducer 64 which changes the electrical signal into an 
ultrasonic signal‘at a predetermined frequency. The trans 
ducer 64 may be oriented in any particular plane as de 
sired. 
The ultransonic receiver 16 includes a transducer 66 

oriented in any desired plane and adapted to convert the 
ultrasonic siganl received from the transducer 64 to an 
electrical signal which is then ampli?ed by the ?ve trans 
istor ampli?er 68, including transistors 70‘, 72, '74, 76 
and 78. The ampli?er circuit includes a resonant cir 
cuit generally indicated at 79 tuned to the ultransonic 
frequency to thus minimize extraneous pickup. There is 
a sensitive relay 84), connected to the last ampli?er stage. 
The relay 80 controls the traffic light 20. 

In operation, after the owner of the vehicle has had 
the counter 46 set at a predetermined number of per 
mitted actuations of the switch by the plunger 40, upon 
prepayment of the tolls, the vehicle 14 is driven to a 
position where in is in alignment with the preselected 
markings 30 on the pavent of the path 28. Then, the 
plunger 40 is depressed, actuating the transmitter and 
reducing the prepaid number of operations as indicated 
by the counter 48, from, for example, 312 to 311. Upon 
operation of the plunger 40, an ultrasonic beam is trans 
mitted by the transmitter 56 and picked up by the receiver 
16, causing the relay 80 to change the traf?c light 20 from 
the red “stop” light 22 being lit, to the green “go” light 
24 being lit. 
Each of the prepaid items, as preset on the counter 

46 is of a given value, as for example 25¢. The high 
ways, tunnels, bridges and other toll gate protected areas 
have a predetermined value placed on the use of facili 
ties. For example, the cost of using the facility is 25¢, 
the plunger 40 need be depressed but once. On the other 
hand, if, for exmaple, the right to pass through the toll 
gate is predicated on the payment of a 50¢ toll, then, 
the plunger 40 is depressed twice. Of course, it is much 
simpler to depress the plunger 40 than’ it is to provide 
the necessary coins for depositing in an automatic toll 
collector, or for passing through a toll booth where a 
guard or official must make change. 

Further, the use of this device assures that the requisite 
fee can be in the hands of the user of the toll gate 
protecting facilities. 

In lieu of ultrasonic beam projectors, the entire band 
of frequencies may be employed such that other types . 
of beams may be transmitted. However, it is .possible 
to shield and to protect the receiver 16 ‘from actuation 
by a car other than in the pathway 28 when ultrasonic 
beam transmission is employed and the booth 18 may 
be suitably shielded so that the receiver 16 can only be 
actuated by a transmitter 12 in the proper location. Fur 
ther, the distance from the receiver at which the receiver 
is effectively operable can be controlled and predeter 
mined. 
A latitude of modi?cation, substitution and change is 

intended in the foregoing disclosure and in some instances 
some features will be employed without the correspond 
ing use of other features. Accordingly, it is appropriate 
that the appended claims be construed broadly and in 
a manner consistent with the spirit and scope of this 
invention. 

1 claim: 
1. A toll gate actuating system for control of a traf?c 

light in said toll gate system andr’or automatically collect 
ing a fee from a vehicle about to pass through said toll 
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gate comprising a beam-emitting device on a vehicle, a 
switch for selectively actuating said beam-emitting device 
connected thereto, a counter coupled to said switch for 
counting the number of times said switch is actuated, a 
beam receiver at said toll gate, and means connected to 
said receiver and to said tra?ic light for actuating said 
traffic light upon reception by said receiver of a signal 
from said beam-emitting device. 

2. A toll gate actuating sytem for control of a tra?ic 
light in said toll gate system and for automatically col 
lecting a fee from a vehicle about to pass through said 
toll gate comprising an ultrasonic beam-emitting trans 
mitter on a vehicle, a switch for selectively actuating said 
beam-emitting device connected thereto, a counter cou 
pled to said switch for counting the number of times said 
switch is actuated, an ultrasonic beam receiver at said toll 
gate, and means connected to said receiver and to said 
tra?ic light for actuating said tra?ic light upon reception 
by said receiver of a signal from said beam-emitting device. 

3. An actuating system according to claim 2, wherein 
said transmitter includes an ultrasonic generator for gen 
erating a signal at a preselected frequency, and an emit 
ting transducer for transmitting said signal at said fre 
quency, said receiver including a receiving transducer, an 
ampli?er connected to said receiving transducer, said am 
pli?er including a resonant circuit tuned to said fre 
quency. 

4. An actuating system according to claim 3, including 
shielding means for said receiving transducer for prevent 
ing reception thereby except when said emitting trans 
ducer is within a predetermined location. 

5. An actuating system according to claim 2, wherein 
said transmitter includes an ultrasonic generator for gena 
erating a signal at a preselected frequency, and an emit 
ting transducer for transmitting said signal at said fre 
quency, said receiver including a receiving transducer, an 
ampli?er connected to said receiving transducer, said 
ampli?er including a resonant circuit tuned to said fre 
quency, said ampli?er including a collector circuit having 
a relay therein, said relay being connected to and con 
trolling said tra?ic light. 

6. In a tool gate actuating system for control of a 
traffic light in said tol-l gate system and for automatically 
collecting a fee from a vehicle about to pass through said 
toll gate and including a receiver for actuating said traf 
?c light, a beam-emitting device on a vehicle and com 
prising an ultrasonic generator for generating a signal at 
a predetermined frequency, a switch for selectively ac 
tuating said generator connected thereto, a counter cou 
pled to said switch for counting the number of times said 
switch is actuated, and a transducer for emitting said sig 
nal at said frequency. 

7. A device according to claim 6, including lock means 
for safeguarding a preselected setting on said counter for 
permitting said switch to be actuated at a predetermined 
number of times. 

8. A beam-emitting device for use in a toll gate sys 
tem comprising a beam generator for generating a signal 
at a predetermined frequency, a transducer for emitting 
said signal, a switch for selectively actuating said generator 
connected thereto, and a counter coupled to said switch for 
counting the number of times said switch is actuated. . I 

9. A beam-emitting device for use in a toll gate sys 
tem comprising a beam generator for generating a signal 
at a predetermined frequency, a transducer for emitting 
said signal, a switch 'for selectively actuating said gen~ 
erator connected thereto, a counter coupled to said switch 
for counting the number of times said switch is actuated, 
and lock means for safeguarding a preselected setting on 
said counter for permitting said switch and‘ hence said 
generator to be actuated a predetermined number of 
times. 
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