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12 Claims. 
This invention relates to a functionally and 

structurally improved control capable of use in 
numerous different associations but primarily in 

5 tended for employment with a traffic control Sys 
ten. 
It is a well appreciated fact that considerable 

difficulty has been experienced in connection with 
traffic control systems in that the mechanisms of 
these systems have been set to periodically trans 

0 fer right of way from one street or series of 
streets to another street or series of streets, and 
the setting of the mechanism for establishing 
this transfer has been made according to pre 
determined conditions which largely have had 

8 to be approximated. In other words, presuming 
that street A is determined as having a major 
volume of traffic and street 8 a minor traffic 
volume, the apparatus has been set for example 
to give right of way to vehicle lane provided by 

20 street A for a period of forty seconds and then 
transferred this right of way for a period of 
twenty seconds to the vehicle lane provided by 
street B, this cycle being continued. This setting 
might function with entire Satisfaction for many 

25 hours during the day, but under unusual condi 
tions where a major portion of the traffic Would 
be traversing the vehicle lane provided by street 
B, the traffic control system instead of expedit 
ing the passage of traffic would, according to this 

30 previous setting, be impeding the same. Of 
course, other instances of difficulty occur where 
for example during certain hours of the day a 
major portion of the traffic would desire to make 
a turn into a side street, whereas during the re 

35 mainder of the day, the traffic flow would continue 
to pass this street without turning. Again, ac 
cording to previous arrangements in traffic con 
trol systems, it would either be necessary to ap 
proximate general conditions or else to periodi 

40 cally and manually reset the apparatus to ap 
proximate for a time period of Several hours a 
Second set of conditions, and then to reset the 
apparatus to the initial condition. 

It is an object of the present invention to pro 
45 wide an automatic traffic controlled system which 

will function in response to the density of traffic 
flow so that as variations occur, the System will 
function in response to Conditions as they exist, 
thereby expediting the flow of traffic. 
A further object of the invention is that of pro 

viding an apparatus capable of performing these 
functions and which will embrace relatively few 
parts, each individually simple in construction 
and sufficiently rugged to withstand for indefinite 

55 periods the use to which it would be subjected, 

0 

moving parts so that difficulties incident to wear 

(C. 177-337) 

this apparatus being capable of compact assem 
blage to provide units functioning over long 
periods of time with freedom from mechanical 
and electrical difficulties. 
A still further object is that of providing a sys 

tem of this character in which not alone vary 
ing conditions of traffic may be approximated and 
automatically provided for in the functioning of 
the system, but in which additionally the func 
tioning of the apparatus may be adjusted to allow 
for still further modifications of this factor. 
An additional object is that of providing a lay 

out of apparatus furnishing a system of this 
nature and which will embody a minimum of 
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and servicing will be reduced to a minimum. 
With these and other objects in mind, refer 

ence is had to the attached drawing illustrating 
one practical embodiment of the invention, and in 
Which: 

Fig. 1 illustrates diagrammatically a street in 
tersection and control mechanism associated 
therewith; 

Fig. 2 is a similar view showing in detail the 
layout of this mechanism. 
One example of a street intersection is shown 

in Fig. 1. This is an intersection commonly 
known as a cross type intersection. When traf 
fic is light, or of medium density, We shall as 
Sume that most of it desires to move Straight 
through the intersection, and consequently few 
vehicles desire to turn left into the intersecting 
street. When this condition prevails, experi 
ence has shown that the most Elicient type of 
control is a so-called two-phase system. This 
gives the “go' signal to the north-south street 
for a certain length of time while giving the 
“stop' signal to the east-west street. It then 
reverses these indications for a certain length of 
time. S represents the right of way signal, and 
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A a controlling mechanism for operating signal 
S on a two-phase system. 
At certain times of the day, however, the traf 

fic approaching on the South becomes very heavy, 
and, furthermore, most of this traffic desires to 
turn left into the west approach. If operated 
on a two-phase System, the north and south ap 
proaches would receive the "go' signal simulta 
neously. The vehicles on the north approach, 
desiring to go straight through, and the vehicles 
on the South approach, desiring to turn left, 
would interfere, and unless traffic is handled on 
a different system these two interfering flows 
would soon block up the entire intersection and 
the movement of traffic would be very slow and 110 
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inefficient. This condition is best handled on a 
so-called three phase system. In the latter, 
phase 1 would give the "go" signal to the east 
west street. Phase 2 would give the "go' sig 
nal only to the north approach, and traffic there 
could proceed through the intersection without 
interference. Phase 3 would give the "go' sig 
nal only to the south approach, and vehicles on 
the south approach would thus be able to turn 
left into the west approach without being forced 
to pass through traffic coming from the north 
approach. Controlling mechanism B is provided 
for operating the right of way signal S on a 
three-phase System. 
Another problem which might well arise is that 

which has been first outlined among the difficul 
ties heretofore encountered in connection with 
systems. In other words, let us presume that 
the east-west street is the street which ordinarily 
should be considered in the light of traffic Con 
ditions as the one of major dignity, while the 
north-south street is the one which under these 
conditions will have a less degree of importance. 
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Under these circumstances, it might be desired 
to accord to east-west a right of way under nor 
mal condition a sixty second period and to trans 
fer this right of way to the north-south vehicle 
lane for a period of only thirty seconds. To 
this end, timer A might control this operation. 
However, there may be certain periods of the day 
where conditions will be reversed along the two 
vehicle lanes or where for example they are to 
be given equal dignity in so far as the right of 
way interval is concerned, and timer B might 
control this setting and the consequent operation 
of the signal. 
In another instance, of course, the timers may 

be of any desired construction and the system 
might be of any desired type, the present inven 
tion being primarily directed to the thought of 
providing an apparatus whereby cognizance of 
the changes in traffic conditions will be had and 
the apparatus will adjust its functionings ac 
cording to these conditions. 

It is, however, regardless of the conditions 
which one seeks to approximate and the Conse 
quent setting of the timers, necessary to provide 
a mechanism that is able to ascertain the Wol 
ume of traffic and choose either of the two con 
trolling mechanisms, A or B. This mechanism 
is represented by C, and its wiring diagram is 
shown in Figure 2. 

Since the determining factor is the flow of 
traffic on the south approach, a vehicle actuated 
device W would be placed in the south approach 
so as to be operated by passing vehicles. This 
vehicle actuated control may take numerous dif 
ferent forms and the same has not herein been 
illustrated in detail. One and in certain respects 
a preferred form includes contact elements which 
are normally Spaced to provide a gap in a cir 
cuit, but which in response to the passage of a 
vehicle engage to close the circuit. 

Switch 31 represents the vehicle actuated de 
vice W and, whenever operated, energizes the 
constant impulse transmitter 30 which may be 
of any desired construction. So long as it closes a 
circuit for a predetermined period of time and 
in response to an actuation of the Switch 31 and 
regardless of the period during which this switch 
is maintained closed. Apparatus of this charac 
ter may follow various embodiments one of 
which, for example, might embrace the principles 
shown in Patent No. 1,891,735 to Oberschmidt, 
granted Nov. 13, 1928. Additionally, it 
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will be observed that a switch 90 is provided by 
means of which the constant impulse transmit 
ter may be bridged. For the purpose of prelin 
inary consideration, it is to be considered, how 
ever, that this switch is in such position that the 
transmitter will not be bridged. Thus, every 
time a vehicle operates a vehicle actuated de 
vice, circuit between wires 47 and 48 will be 
closed for a predetermined length of time, 
Relay 37 operates armature 4. When relay 

37 is de-energized armature 41 touches contact 
44, energizing timer A, and the right of way sig 
nal will be operated on a two-phase system, 
When relay 37 is energized, arnature 41 touches 
contact 42, energizing timer B, and the right 
of way will be operated on a three-phase system. 
The controlling mechanism includes a count 

ing mechanism 53 and a timing mechanism 5. 
We will now describe the counting mechanism 

53. Condenser 28 is in series with resistance 28, 
variable by means of contact 27, and battery 29. 
Thus, whenever the circuit between the wires 
47 and 48 is closed, battery 29 Will charge Con 
denser 26 at the rate adjustable by resistance 28, 
The charge on the condenser will be increased 
by a small amount every time the circuit between 
wires 47 and 48 is closed, and this occurs every 
time a car passes. Shunted across Condenser 26 
is a circuit including a glow tube 17 and the 
winding 18 of the relay 19. This tube is of well 
known construction and may comprise a Sealed 
bulb containing a suitable gas into which the 
electrodes 16 extend. It has such a characteristic 
that it is normally non-conducting, but when the 
voltage across its terminals reaches a certain 
critical or threshold value the gas ionizes and be 
comes a good electrical conductor and Will not be 
come non-conducting again until this voltage has 
dropped considerably below the critical ionizing 
voltage. The voltage of battery 29 is greater 
than the critical voltage of tube 17. When the 
constant impulse transmitter 30 has operated a 
sufficient number of times to charge the con 
denser 26 up to the critical voltage of 17, the 
tube becomes conducting and the energy stored 
in the condenser 26 discharges through the tube 
17. This discharge passes through the winding 
18 of the relay 19 causing the relay to operate. 
The timing mechanism 54 consists of a con 

denser similar to condenser 26, Shunted 
around condenser 1 is a glow tube 14 having 
anodes 15, and the winding 7 of the relay 8. 
Glow tube 14 is similar to glow tube 17. Con 
denser 1 is charged through resistance 2, va 
riable by contact 4, and battery 3. It is to be 
noted that condenser 1 is charged continuously, 
not intermittently, as is condenser 28. When 
condenser 1 reaches the critical voltage of tube 
14, the tube becomes conducting and the energy 
stored in condenser 1 discharges through tube 14 
and the winding 7 of relay 6 causing the relay 
to operate. 
When relay 19 operates, it pulls in three arma 

tures, armature 21 touching contact 20, armature 
22 touching contact 23, and armature 24 touch 
ing contact 25. When armature 22 touches con 
tact 23 it shunts condenser 26 completely dis 
charging it. When armature 24 touches contact 
25 it shunts condenser 1 through wires 34 and 
35, completely discharging condenser 1, Simi 
larly, when relay 6 operates, it pulls in three 
armatures, arnature 12 touching contact 13, ar 
mature 10 touching contact 11, and armature 8 
leaving contact 9. When armature 10 touches 
contact 1 it shunts condenser 1, completely dis 
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charging it. When armature 12 touches contact 
13 it shunts condenser 26 through wires 32 and 
33, completely discharging condenser 26. The 
result is that whenever either condenser reaches 
the critical voltage of the tube shunting it, caus 
ing the relay in series with the tube to operate, 
both condensers become fully discharged, allow 
ing the charging Operations to start from zero. 
Assume that the resistance 2 is adjusted so 

that condenser 1 will be charged to the critical 
voltage of tube 14 in one minute, and that the 
resistance 28 is adjusted so that condenser 26 will 
be charged to the critical voltage of tube 17 by 
the passage of 60 cars. 
With the device in the position shown, the 

lights will be operated by timer A. As cars pass 
along the street, condenser 26 will get a small 
charge for each car. Condenser 1 will be charged 
continuously. Assuming traffic to remain below. 
60 cars per minute, condenser 1 will reach the 
critical voltage before condenser 26 does and SO 
relay 6 will operate. This completely discharges 
both condensers and momentarily armature 8 
leaves contact 9. But the circuit thus opened is 
also open at contact 45 and so the relay 37 re 
mains in the position shown. This series of op 
erations will be repeated continually until the 
traffic exceeds 60 cars per minute. When this 
happens, condenser 26 reaches the critical voltage 
before condenser 1 does and relay 19 will oper 

Again both condensers become discharged, 
but armature 21 touches contact 20 for a moment 
completing the circuit to the winding 38 of the 
relay 37 and battery .36, and relay 37 operates. 
This pulls in armature 46 which touches contact 
45 and locks relay 37 in. Armature 41 is oper 
ated by relay 37. It leaves contact 44 and touches 
contact 42, stopping tinner A and starting timer 
B. Thus the system shifts from two to three 
phase. 

It will now remain on a three phase system as 
long as the volume of traffic remains above 60 
cars per minute. Under these circumstances, 
condenser 26 will always reach the critical voltage 
before condenser 1 reaches it, and relay 19 will 
operate. This will not change the position of 
relay 37 which remains locked in, but as Soon as 
traffic drops below 60 cars per minute condenser 
1 will reach the critical voltage before cqndenser 
26 reaches it, and relay 6 will operate breaking 
the locking circuit of relay 37 when armature 8 
leaves contact 9. Relay 37 returns to the posi 
tion shown in the sketch and the system changes 
back to two phase where it will remain until the 
volume of traffic again exceeds 60 cars per 
minute, 
If traffic should remain at approximately 60 

cars per minute, but be slightly above that fig 
ure for one minute and slightly below the next 
minute, the right of Way signal would be contin 
ually changing back and forth from two to three 
phase. It is desirable to provide apparatus which 
will change from two to three phase if traffic ex 
ceeds 60 cars per minute, but will not return to 
two phase until the traffic has dropped consider 
ably below 60 cars per-minute; for example, to 
50 cars per minute. This is accomplished by 
means of armature 40, operated by relay 37, and 
contacts 40 and 5. When the system changes to 
three phase, armature 40 touches contact 39 and 
through contact 5 shunts out a portion of re 
sistance 28. Thus, each car will charge condens 
er 26 more than formerly because of a reduction 
in the charging resistance. Contact 5 is adjusted 
so that 50 cars will charge condenser 26 up to 

3 
the critical voltage of tube 17. Thus, while the 
system is on three phase it is necessary for traf 
fic to drop below 50 cars per minute in order to 
have condenser 1 reach the critical voltage be 
fore condenser 26 reaches it, and thus cause re 
lay 6 to operate. This will deepergize relay 37 
and the system returns to two gase. When 
relay 37 is deemergized the sinu (in resistance 
28 is removed and traffic will again have to ex 
ceed 60 cars per minute before the system will 
again change to three phase. 
The above describes the operation of the de 

vice when switch 90 is in the down position. If 
switch 90 is thrown to the up position it will be 
noticed that the constant impulse transmitter 
is entirely disconnected, and the vehicle actuated 
device is connected directly between wires 4 
and 48, and the charging circuit of condenser 26 
is completed directly through the vehicle actu 
ated device. 

Referring again to the vehicle actuated control 
W designated in Fig. 2 by the reference numeral 
31, it will be understood that this circuit breaker 
is closed to complete the circuits through the 
leads extending therefrom Only during the time 
the vehicle is traversing the control. Thus, the 
faster a vehicle is travelling, the shorter will be 
the time of closing of the circuit breaker and vice 
WeSa. 
With the constant impulse transmitter in 

use, all charging impulses are of equal length, but 
when the vehicle actuated device directly con 
trols the charging of condenser 26 the charging 

O 

100 

105 

impulses vary in length, being dependent upon . 
the speed of the vehicle causing them. It thus 
becomes apparent that if, for example, the im 
pulse from 60 vehicles travelling at 20 miles per 
hour will charge condenser 26 up to the critical 
voltage of tube 17, 30 vehicles travelling at 10 
miles per hour will also charge condenser 26 up 
to the critical voltage of tube 17, because the total 
charging time is the same in each case. 

Experience has shown that while an adjust 
ment of the System may be desirable if the vol 
urane of traffic exceeds a certain amount, a change 
in the system may be needed fully as much with 
a Smaller amount of trafic if the vehicles are 
not proceeding through the intersection with 
reasonable average speed, and there is thus pro 
vided by the present invention, a controlling 
mechanism that adjusts the system by either 
the volume of traffic or by the combination of 
volume and speed of traffic. 
While the above is a preferred embodiment o 

Our invention, it is understood that such changes 
as fall within the scope of the appended claims 
may be made. We have shown the invention 
connected to operate fixed timers. It is appar 
ent that the invention could be adapted to any 
desired vehicle actuated traffic control system. 
Furthermore, while the above embodiment shows 
a mechanism which changes the grouping of 
traffic flows that are allowed to proceed simul 
taneously, it is apparent that the device could 
be used to change the cycle, the timing of a 
portion of the cycle, or the timing of the entire 
cycle, or any other change that may be neces 
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sary to more efficiently handle traffic conditions. 
From the 'foregoing, it will be appreciated that 

by means of the present invention, a control is 
provided which is capable of use in various as 
Sociations but primarily intended to be employed 
in conjunction. With traffic systems. 
Sociation, it may Serve effectively and automati 
cally to transfer according to the flow and/or 
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density of the traffic from one traffic plan to 
another traffic plan. These plans might of course 
be of any desired number and each are controlled 
by a suitable timing mechanism. If an appa 
ratus of the type illustrated is provided, it will 
be appreciated that the number of moving parts 
is reduced to a minimum and that these moving 
parts comprise largely circuit breakers which 
lay be arranged within the sphere of influence 

of electro-magnets in order to function as arma 
tures or else only one of each group of circuit 
breakers may be thus arranged and may be rne 
chanically coupled to the remainder of the group. 
According to this construction, while a certain 
traffic density will serve to maintain one plan 
of operation and this operation will be shifted 
to a second plan upon the density increasing, 
nevertheless, this second plan will be maintained 
despite the fact that the traffic flow or density 
may diminish unless this density falls below a 
predetermined minimum which may be consid 
erably lower than that necessary to have estab 
lished the initial transfer of plan. Moreover, 
the density of traffic is not linited to the num 
ber of vehicles, actuating the control, but may 
also take into account the factor of the speed of 
these vehicles. Accordingly, if relatively few ve 
hicles are actuating the control during a prede 
termined interval of time but this low number is 
caused by congestion which is slowing down the 
flow of traffic rather than the absence of vehicles, 
the controller will automatically take this into 
account to shift to a plan of operation which will 
take into consideration conditions such as these. 
Obviously numerous changes in construction 

and rearrangements of the parts might be resort 
ed to without departing from the spirit of the 
invention as defined by the claims. 

Having described our invention, what we claim 
as new and desire to secure by Letters Patent, is: 

l. In combination, a traffic signaling means 
operable according to any one of a plurality of 
Signaling plans, a condenser, means for charging 
said condenser at a rate dependent upon traffic 
density, means acting upon the condenser being 
charged to a predetermined value to change the 
Signaling plan, and means to periodically dis 
charge Said condenser. 

2. In combination, a traffic signaling means op 
erable according to any one of a plurality of sig 
naling plans and a signal plan changing mecha 
nism Selective between said plans and dependent 
for effecting change, on change in traffic density, 
Said mechanism including charge receiving 
means, means operating in response to traffic 
density to charge said first named means, means 
operable upon said first named means accumu 
lating a charge of predetermined volume to 
change the then prevailing plan, and timing 
mechanism operating periodically to completely 
dissipate the accumulated charge. 

3. In combination, a traffic signaling means 
Operable according to any one of a plurality of 
signaling plans and a signal plan changing mech 
anism selective between said plans and depend 
ent for effecting change on change in traffic 
density, said mechanism including charge receiv 
ing means, means operating in response to traf 

5 

fic density to charge Said, first named means 
through a series of impulses corresponding in 
number and interval to the volume and speed of 
traffic, means operable upon said first named 
means accumulating a charge of predetermined 
volume to change the then prevailing plan, and 
timing mechanism operating periodically to com 

1,944,723 
pletely dissipate the accumulated charge whereby 
a charge of predetermined volume must accumu 
late prior to the functioning of said timing means 
to render effective a change in the then prevail 
ing signal plan. 

4. In combination, a traffic signaling means 
operable according to any one of a plurality of 
signaling plans and a signal plan changing mech 
anism selective between said plans and depend 
ent for effecting change, on change in traffic 
density, said mechanism including an electrical 
accumulator, means functioning to charge the 
Same, means operating upon said accumulator 
having received a predetermined charge to change 
the plan from the then prevailing signaling plan, 
and means for periodically discharging said ac 
cumulator. 

5. In combination, a traffic signaling means 
Operable according to any one of a plurality of 
signaling plans and a signal plan changing mech 
anism Selective between said plans and depend 
ent for effecting change, on change in traffic 
density, said mechanism including an electrical 
accumulator, traffic actuated means functioning 
to charge the same, means operating upon said 
accumulator having received a predetermined 
charge to change the plan from the then pre 
vailing Signaling plan, a Second electrical charge 
accumulator, means for substantially constantly 
charging the same, and means controlled by said 
Second accumulator to function upon its having 
received a predetermined charge to Substantially 
completely dissipate the charge of Said first named 
accumulator. 

6. In combination, a traffic signaling means op 
erable according to any one of a plurality of 
signaling plans and a signal plan changing mech 
anism Selective between Said plans and depend 
ent for effecting change, on change in traffic 
density, said mechanism including an electrical 
accumulator, traffic actuated means functioning 
to charge the same, means Operating upon Said 
accumulator having received a predetermined 
charge to change the plan from the then pre 
wailing Signaling plan, a Second electrical charge 
accumulator, means for Substantially constantly 
charging the same, means controlled by said Sec 
ond accumulator to function upon its having re 
ceived a predetermined charge to substantially 
completely dissipate the charge of said first named 
accumulator, and means controlled by Said first 
accumulator to discharge Said Second accumula 
tor. 

7. In combination, a traffic signaling means 
operable according to any one of a plurality of 
signaling plans and a signal plan changing mech 
anism selective between said plans and depend 
ent for effecting change, on change in traffic 
density, said mechanism including an electrical 
accumulator, traffic actuated means functioning 
to charge the Same, means operating upon Said 
accumulator having received a predetermined 
charge to change the plan from the then prevail 
ing signaling plan, a second electrical charge ac 
cumulator, means for Substantially constantly 
charging the same, means controlled by said sec 
ond accumulator to function upon its having re 
ceived a predetermined charge to substantially 
completely dissipate the charge of Said first named 
accumulator, and means functioning after the 
operation of said first named accumulator to in 
crease the charge intensity thereto in response 
to traffic density actuation. 

8. A control adapted for use in a vehicle lane 
including, in combination, a vehicle actuated 
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control associated therewith, a signal for regu 
lating the flow of traffic over said lane, a plu 
rality of timers connectible to said signal to op 
erate the latter, a control mechanism for coul 
pling one or another of said timers to said sig 
nal, said mechanism being connected to said ve 
hicle actuated control to be operated by the lat 
ter, said mechanism acting to transfer operation 
of said signal from one timer to another timer 
upon a predetermined traffic density being ex 
ceeded, and means forming a part of said mech 
anism to determine said traffic density as judged 
by both the speed and frequency of operation 
of said control. 

9. A control adapted for use in a vehicle lane 
including, in combination, a vehicle actuated con 
trol associated therewith, a signal for regulat 
ing the flow of traffic over said lane, a plurality 
of timer's connectible to said signal to operate 
the latter, a control mechanism for coupling any 
one of Said tinners to Said signal, Said mechanisml 
being connected to said vehicle actuated control 
to be operated by the latter, Said mechanism act 
ing to transfer operation of said signal from one 
timer to another timer upon a predetermined 
traffic density being exceeded, and means form 
ing a part of Said mechanism and functioning 
solely in response to the time interval of opera 
tion of said vehicle actuated control to determine 
by the frequency and duration of control opera 
tion the density of traffic along said lane. 

10. A control adapted for use in a vehicle lane 
including, in combination, a vehicle actuated 
Control associated therewith, a signal for regul 
lating the flow of traffic over said lane, a plu 
rality of timer mechanisms for operating said 
signal, an electrical accumulator, means func 
tioning upon said accumulator being charged to 
a predetermined extent to transfer signal con 
trol from one of said timers to another of the 
same, and means connecting Said accumulator to 
said vehicle actuated control to charge the ac 

5 
cumulator in proportion to the duration of the 
period of operation of said vehicle actuated con trol. 

11. A control adapted for use in a vehicle lane 
and including, in combination, a vehicle actuated 
control associated with such lane, a signal for 
regulating the flow of traffic over said lane, a 
plurality of timer mechanisms for operating said 
signal, a control mechanism including an elec 
trical accumulator, means functioning upon said 
accumulator being charged to a predetermined 
extent to transfer signal control from one of said 
timers to another of the same, and a constant 
impulse transmitter connected and responsive to 
said vehicle actuated control to charge said ac 
cumulator by a series of impulses of equal length 
and regardless of the periods of individual op 
eration of said vehicle actuated control. . 

12. A control including, in combination, a ve 
hicle lane, a vehicle actuated control associated 
therewith, a signal for regulating the flow of 
traffic over said lane, a plurality of timer mech 
anisms for operating said signal, a control mech 
anism including an electrical accumulator, 
means functioning upon said accumulator being 
charged to a predetermined extent to transfer 
signal control from one of said timers to another 
of the same, a constant impulse transmitter con 
nected to said vehicle actuated control and to 
said accumulator to charge the latter by the 
series of impulses of equal length and regard 
less of the periods of individual operation of 
said vehicle actuated control, and means for 
bridging the Said constant impulse transmitter 
to connect said vehicle actuated control to said 
accumulator and to charge the same by im 
pulses extending for periods of time equal to 
those during which said vehicle actuated control is functioning. 

EUGENE O. STIRLEN. 
JOHN I. BIACH, 
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