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Our invention relates to control systems in gen 

eral but is more particularly concerned with inte 
grating control systems which are suitable for 
controlling, registering and otherwise signalling 

5 Orindicating predetermined occurrences or events, 
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Such, for example, as the passing of objects at 
predetermined points of observation or control. 
Some of the features of our invention may be 

applied either separately or conjointly in numer 
Ous fields; however, the preferred embodiments 
and applications of our invention may be found 
in the field of traffic control and the like. Ac 
cordingly, the invention will be described herein 
in conjunction with traffic control systems 
broadly, and more specifically in conjunction with 
traffic counting systems, that is, with systems 
having novel and improved means for automati 
cally registering and counting the number of ve 
hicles passing predetermined observation points. 

Suggestions for counting traffic have been made 
and numerous Systems are known and in practical 
use. For example, prior investigators have Sug 
gested the use of the photo-electric cell and the 
like. However, the corresponding systems due to 
the peculiarities of the photo-electric cell do not 
furnish accurate counts under the varying con 
ditions of traffic. They require optical shield 
ing and impose restrictions as to placement which 
cannot be observed without sacrificing certain 
advantages and narrowing the requirements. It 
Should be noted that the broad designations 
"traffic control' or “traffic system' or equivalent 
language as used herein comprehend control in 
the sense of signalling as well as in the sense of 
registering or counting or otherwise observing 
the volume of vehicular and other road traffic. 
Therefore, any system that is to be successfully 
applied must include means for discriminating 
between various principal groups of traffic, e.g., 
vehicular traffic as distinguished from other 
traffic. The use of light-sensitive apparatus has 
met with difficulties because of the necessity of 
distinguishing or discriminating between the cate 
gories of the objects passing a given point. Of 
the other known Systems we may mention for the 
Sake of reference appliances designed primarily 
for the control or counting of vehicular traffic, 
including contact means disposed in excavations 
in the pavement. A passing vehicle upon rolling 
Over a contact tread causes the production of an 
impulse or impulses for the operation of certain 
control mechanisms housed in suitable boxes or 
containers at the side of the roadway or street. 
The systems in this group are usually termed 
“vehicle actuated' or "vehicle controlled’ sys 

tems. The mechanisms of the latter types of 
Systems include timing and impulse storing means, 
for example, condensers for electrostatically stor 
ing the impulses received from the corresponding 
contact tread. The necessity of excavating for 
the placement of the contact treads produces diffi 
culties and the impulse receiving and Operating 
mechanisms of these systems are rather compli 
cated and consequently expensive. 
The lack of a practical, easily installed and 

easily and cheaply operated and maintained Sys 
ten of this character which furnishes accurate 
results within practically useful limits is respon 
sible for the fact that wherever accurate traffic 
counts are required they are usually made by in 
dividual observers equipped with manually opera 
ble counters and tally sheets on which the en 
pirically observed traffic figures are entered, 
The principal object of our invention resides 

in the production of new and improved means 
for automatically Counting traffic, for example, 
passing Vehicles in Such a manner as to Overcome 
the drawbacks of existing systems and to furnish 
practically useful and substantially accurate re 
sults with simple and readily installed as well 
as simply and economically maintained apparatus. 
A Specific object is to provide economical and 

reliable electrically controlled counting means 
Which respond to electric impulses produced by 
the action of Wheels Or passing vehicles on a 
contact tread device of Suitable construction dis 
posed in or on a roadway or traffic lane. 
Another object relates to the production of a 

counting system which will function properly 
While the Vehicles are proceeding in the custom 
ary manner and at the usual speeds so that no 
Special control Of the traffic is necessary in order 
to carry out the counting operations. 
A further object is to provide suitable means 

for differentiating between traffic passing in the 
two directions of a common traffic artery or road 
way so that a separate integration may be had 
for the volume of traffic and the components 
thereof in each direction. 

Still another object is realized by the provi 
Sion of means for recording varying traffic density 
and for showing for any given time period how 
much traffic passed the observation point and 
in Which direction. 
Other objects and features of the invention will 

appear from the detailed description which is to 
follow with reference to the accompanying draw 
ings, FigS. 1 to 5, inclusive. In these drawings, 

Fig. 1 shows the invention in a simple form 
applied to an integrating counting system, espe 
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2 
cially suitable for taking a total count of all traf 
fic passing a given point in both directions; 

Fig. 2 illustrates an integrating counting sys 
tem which is convertible by means of a double 
throw SWitch, from a total traffic integration 
System to a system for separately counting the 
traffic units passing in two directions, respec 
tively; 

Fig. 3 indicates a directionally selective dual 
counting System wherein a single count is reg 
istered for each vehicle, a timing device consist 
ing of a condenser-shunted relay being used to 
hold the System against a second count until the 
Vehicle has completely passed; 

Fig. 4 shows a particularly desirable system in 
Which the vehicle passes over one contact tread 
to prepare the circuit arrangement for a direc 
tionally selective count and passes over the next 
tread to effect the counting operation and to re 
Store the system for performance in the register 
ing or counting of the successive vehicle. A time. 
ing clearing arrangement is provided to function 
in case, for example, one set of wheels of a vehicle 
jumps over a contact tread Without actuating it; 
and 

Fig. 5 shows an auxiliary arrangement for re 
COrding traffic counts on a noving tape or record 
SO that periods of varying traffic density and the 
Values thereof may be noted. A feature of this 
arrangement is that several traffic counts are 
Stored and ther placed. On the tape or record as 
One, thereby condensing the desired information 
and permitting the use of a slower running tape. 

Referring now particularly to Fig. 1, a roadway 
O is indicated across which the two poles O2 

Of a contact tread of suitable structure extend. 
Since the construction of contact treads forns no 
part of this invention, we have indicated it only 
diagrammatically. The tread may be of Such a 
structure as to permit its placement on the pave 
ment or it may be secured temporarily Or perma 
nently on the pavement as the case may be. We 
have shown in conjunction with the Systems as 
illustrated in the drawings contact treads to be 
operated by the wheels of vehicles. It should be 
noted, however, that it is not necessary to employ 
a structure for operation directly by the weight of 
passing vehicles. Other provisions may be used, 
in fact, any suitable contact making or impulse 
producing means responsive to the passing of ar. 
object, such as a vehicle may be employed. It 
will be understood, therefore, that certain feae 
tures of our invention are applicable in recording 
or counting systems generally, aside from the Spen 
cific use in traffic counting Systems as described 
herein. 
Numerals 05, O6 and OT represent impulse, 

timing and release relays, respectively, while nun 
meral O8 indicates an electrically actuated coln 
ter of suitable construction including an actuat 
ing magnet 9 adapted to Operate an armature 

O. This armature if C may carry a pawi which 
serves for advancing the unit wheel One step 
each time armature O is attracted by the magnet 
09. Relays 05-0 . (shown diagrammatically) 
may be of a type widely used in signalling Sys 
tems and telephone systerns and the like, such as 
shown, for example, in the book by A. B. Smith, 
“Telephony”, published by F. J. Drake & Company, 
Chicago, 1924, page 375. Each of the contact 
springs such as Ef-i 3 is actuated by the arma 
ture (not shown) of the corresponding relay, 
upon energization of the associated electro-nag 
net. These springs are terried 'armature 
springs' but for convenience in circuit description 

2,186,922 
are usually called "armatures'. The contact as 
Sociated with armature spring, or 'armature' 6 
has a weight fill attached so as to cause the con 
tact to vibrate for a period of time after being 
struck by the armature spring, thereby delaying 
thie operation of the release relay foll for the 
length of time required for the making of a steady 
contact. A relay of a type having such a vibrate 
ing contact is disclosed in the patent to Erickson, 
No. 1,641,256, issued September 16, 1927. Relay 
OT, as is indicated by the solid black upper por 

tion of the core thereof, has a copper collar placed 
around the armature end of the magnetic core to 
delay its operation. 

Resistance element OS and condenser f04 are 
bridged across the poles of contact tread O2 to 
minimize Sparking; the resistance element f2, 
and condenser if 3 associated. With armature 5 
have a Similar function. w 
Throughout the drawings, a small circle with 

a minus sign or dash therein is used to indicate 
a point at which the negative pole of a current 
Source is to be connected. Similarly, the con 
ventional ground designation is used in the draw 
ings to denote each point of connection of the 
positive pole of the current source in accordance 
with customary practice in circuit representation. 
The various features incorporated in the system 

in Fig. 1 will appear from the following explana 
tions. 
When the front wheels of a vehicle pass over 

the contact tread of Fig. 1, poles fo2 are brought 
into momentary electrical engagement extending 
the negative pole of the current source to the up 
per left terminal of the impulse relay O5. Since 
its lower right terminal is connected to the posi 
tive pole of the current source through armature 
f 8 and associated resting contact of relay O7, 
relay 05 now operates and locks itself in a hold 
ing circuit at armature 4 in series with the tim 
ing relay 6. Relay fo6, however, is shunted by 
the initial circuit closed to relay 05 by Way of tie 
contact elements (2 and therefore remains no 
nentarily inactive. But when contact elements 
2 Separate due to the cessation of the wheel 

pressure of the passing vehicle, relay foG operates. 
in series with relay 05 which latter relay remains 
operated. t 

At arnature 6 timing relay f6 closes a cir 
cuit through the associated weighted contact 
for the energization of the release relay 07. The 
Weight a carried at the end of the contact 
Spring of relay (6, as indicated, causes vibration 
of the contact Spring and thus prevents the clo 
Sure of a steady circuit for relay for an inter 
Wall of Sufficient duration to permit the rear wheels 
of the vehicle to reach the contact tread before 
permitting reliayi to operate.in a steady circuit. 
Accordingly, the release relay 0 will not operate 
during the interval of time which elapses from the 
nonent the front wheels of a Vehicle leave the 
tread to the moment When the rear wheels 
reach the tread. This interval varies with the 
speed of the Vehicles. However, any Variations 
which will occur in normal traffic can be easily 
taken care of by providing for Such a delayed op 
eration of the relay 0 as will substantially cor 
respond to the percentage variations in the speeds 
Which are to exornally encounteed. The Speed 
of vehicles rarely varies within limits exceeding 
25%. In terms of mileage, this means that where 
a speed of 60 f. p. H. is lawfully admitted. Occa 
sionally a vehicle will travel at a speed of 50 
ii. P. H. and some vehicles will travel at a speed 
of 30 M. F. E. It is in any case a matter of nii. 
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seconds from the moment when the front wheels 
of the vehicle leave the tread to the moment when 
the rear wheels encounter the tread and, inas 
much as the operative energization of relays of 
the type used in our system is measured in milli 
Seconds, it will be readily seen that the opera 
tion of the release relay 07 has to be delayed 
only for so many milliseconds as will take care 
of the known speed percentage variations to be 
expected at any given observation point. This 
maximum delay can be determined by varying 
the weight on the contact spring or by using 
a more or less resilient spring or by varying the 
length of the spring carrying the weight or, finally, 
by varying the distance of the weight on the 
spring relative to the point where the spring is 
mounted. In other words, the vibrating period of 
the contact spring on relay 06 is adjustable by 
adjusting one or more of the variables that de 
termine its vibration. The vibrating period can 
therefore be adjusted to take care of any maxi 
mum requirements of speed percentage variations 
that might occur, with such a safety factor that 
even conditions appreciably exceeding these max 
imum requirements are taken care of. 

It is to be noted that relay 05 at armature 5 
closes an operating circuit for the magnet 09 to 

30 

actuate the counter f08 in order to register the 
passage of the vehicle. 
When the rear wheels of the passing vehicle 

strike the contact tread, the initial circuit of in 

3. 

40 

0 

the number of its axles. 

70 

pulse relay 05 is again established and timing 
relay f OG is shunted. If the vehicle is moving 
relatively slowly, timing relay 06 is shunted or 
short-circuited long enough to permit its restora 
tion, which may not be the case when the vehicle 
is moving at a relatively high rate of Speed. 
However, in case relay 06 restores, it immedi 
ately operates when the rear wheels leave the 
contact tread, thereby starting a new timing Op 
eration which is useful to prevent immediate cir 
cuit restoration in case a slow moving vehicle is 
followed by a trailer. At any rate, when the vehi 
cle has finally passed over the contact tread O2, 
relay Oil operates responsive to the steady cur 
rent flow in its energization circuit after cessation 
of the vibrations of the weight ill and, upon 
operating, relay 07 opens the circuit of relays 
f05 and 06 at armature 8 whereupon relays 
05 and O6 restore to normal position. Relay 
05 opens the counting circuit at armature 5, 

while relay 06 opens the circuit of release relay 
0 at armature 6, permitting relay 07 to re 

store and to prepare a circuit at armature 8 
for relay O5 so that, the latter may become effec 
tive upon the arrival of the next impulse caused 
by a subsequently passing vehicle. 

It will be seen, therefore, that our invention, 
as explained above, is concerned with a counting 
system wherein relay means respond to signalling 
impulses released by a passing object for effecting 
the registration, regardless of the direction of the 
object, together with a timing means including 
a relay employing a vibrating contact for govern 
ing the operation of the System, regardless of the 
specific type of passing object, in this case, re 
gardless of the size of the vehicle, its speed or 

The System is of utmost 
simplicity, is reliable in operation, and is well 
suited for use under light traffic conditions, where 
vehicles do not follow each other too closely. 
In addition to being of utility in counting two 

way traffic over an entire roadway, the system 
shown in Fig. 1 is also useful in counting vehicul 
lar traffic in a single lane of a multi-lane major 

3 
highway, in which case the associated contact 
tread may be confined to a single lane and all 
traffic passing Over the tread during a given inter 
Wal Will likely be in the same direction. This 
latter arrangement contemplates a separate con 
tact tread and a separate counter for each traffic 
lane. 
In the System illustrated diagrammatically in 

Fig. 2, two contact treads 202 and 203 are indi 
cated disposed across the roadway 20. Both of 
these treads are indicated as lying across the 
entire roadway, and the invention may be carried 
out in this manner if desired. However, it will 
be understood that the contact treads shown may 
be disposed each in a separate traffic lane, for 
example, tread 23 in the lane for the traffic indi 
cated by the arrow in conjunction with the vehi 
cle 204 and contact tread 202 in the lane for the 
traffic in opposite direction as indicated by the 
arrow in conjunction with the vehicle 206. The 
operation will be explained presently for both 
cases of operation. 
A Switch 205 having double-throw blades 206 

and 20, is provided to permit the system to op 
erate non-Selectively for counting the total traffic 
in both directions or to operate selectively for 
counting traffic units Separately for the two direc 
tions, regardless of whether the treads are placed 
in Separate lanes or not. Two counters C and 
C2, associated with treads 202 and 203, respec 
tively, are provided while over-counters OC and 
OC2 are associated with counters C? and C2 for 
a purpose to be brought Out subsequently. 

Relays 23-25, associated with tread 202, cor 
respond in general structure and function to re 
lays 05-07, shown in Fig. 1, while the similar 
relays 26-28 are associated with tread 203. 
Relays 2 and 22 have a special switching and 
release function to be presently explained. 
The operation of the System non-selectively or 

non-directionally relative to the direction or flow 
of the traffic, with the switch 205, in the position 
shown, will be described first. 
Assuming now that the front wheels of the ve 

hicle indicated at 204 and proceeding in the di 
rection indicated by the arrow pass over the tread 
203, the two poles of this tread will be brought 
into engagement and the impulse relay 26 will 
be operated from ground through the resting 
contact of relay 22 to battery at the tread con 
tacts 203, as shown. At its upper arnature relay 
26 Operates counter C2, while at its inner lower 
arnature it locks itself in a series circuit with the 
timing relay 27 and contacts of release relay 
28 to battery. The arrows shown at the left of 
the counter Ci-OC and C2-OC2, respectively, 
indicate the traffic direction corresponding to the 
arrows shown in conjunction. With the diagram 
matically indicated vehicles 206 and 204, respec 
tively. As a result of the operation noted above, 
the armature of relay 27 shown below this relay 
is brought against its weighted contact to start 
the contact into vibrations and to delay the op 
erative response of release relay 218 as previously 
described with reference to this function in con 
nection with the description of Fig. 1. 
When the rear wheels of the vehicle 204 strike 

the tread 203, the initial circuit of relay 26 is 
reestablished and relay 27 is shunted by the bat 
tery at the contact tread. This relay will restore 
for a new timing operation if the assumed vehicle 
is moving sufficiently slow and premature opera 
tion of the release relay 28 will be prevented. 
The Weighted armature of relay 2 will other 
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4. 2,186,922 
operative actuation of the release relay 28. 
However, when the vibrating contact of relay 27 
comes to rest in actuated position, relay 28 op 
erates and opens the locking circuit of relays 26 
and 27, to restore these relays, at the same time 
energizing the over-counter OC2 which in this 
instance serves merely as a check of the accuracy 
of the operation of counter C2. When relays 
26 and 27 restore, relay 2 opens the circuit of 
release relay 28, permitting relay 28 to de-ener 
gize and to prepare the locking circuit again, at 
the same time de-actuating over-counter OC2. 

ASSunning now that each of the treads is dis 
posed across the entire roadway so that vehicles 
travelling in either direction Will Strike both con 
tact treads, responsive to the wheels of vehicle 
204 passing over tread 202, relays 23-25 op 
erate as described for relays 26-28 to bring 
about the actuation of counters C and OC. It 
will be understood, of course, that each of the 
treads 202 and 203 together with their respective 
associated equipment operates independently of 
the other in the example described. 
When a vehicle proceeding in opposite direc 

tion closes the contact treads, the operation is 
the same as described except, of course, that the 
equipment associated with tread 202 operates 
first. 
In the assumed case of applying the invention, 

with the contact treads extending over the entire 
roadway, the separate counting or registering of 
each passing vehicle according to the front and 
rear wheels or axles, respectively, on the counters 
and over-counters provides an effective check of 
one counter against the other. Errors which 
might occur in a great number of counts will be 
compensated. Each vehicle will thus be regis 
tered twice, taking into consideration merely the 
counters C and C2, and one count will provide a 
check against the other. 

However, if the invention is applied with each 
of the contact treads 202 and 203 in a separate 
traffic lane, counters C2 and OC2 will register only 
the traffic in the lane for vehicles such as 204 
travelling in the direction indicated by the arrow, 
while counters C1 and OC will register only the 
total traffic travelling in the corresponding lane 
of vehicle 206. 
Assuming now that directionally selective 

counting is desired, and further assuming that 
both treads are again placed across the roadway, 
the blades 206 and 207 of Switch 205 are thrown 
into their alternate positions, indicated by the 
dotted lines. When the system is to be used in 
this manner and for this purpose, the treads 202 
and 203 should be preferably placed close to 
gether so that the front wheels of a vehicle pass 
over both treads before the rear wheels pass over 
either. It may be remarked at this point that the 
contact treads 202 and 203 may be separate 
structures or, if desired, a structure may be used 
containing a plurality of sets of contacts, such as 
202 and 203. 
Now, with the switch 205 in alternate position, 

when the front wheels of a vehicle, for example, 
the wheels of vehicle 204 pass over the tread 203 
in a direction indicated by the arrow, a circuit 

j will be closed by way of grounded resting contact 
of relay 212 to operate relay 2 6, as previously 
described, except that the circuit extends over 
the resting contact and lower armature at relay 
23 and the switch blade 207 in alternate position 
shown in dotted lines and then to battery at the 
tread contacts. In addition to operating the cor 
responding counter C2 and closing a locking cir 

cuit through relay 27, relay 26 at its lower arm 
ature disconnects contact tread 202 from its as 
Sociated inpulse relay 23 and transfers it to 
relay 2 of the special Switching and release 
means including this relay and also relay 212. S 
It will be remembered that the operation now 
being considered is directionally selective relative 
to the flow of traffic, and, therefore, only specific 
counting means are to be actuated responsive to 
Specific directional operation of the contact 10 
treads. The disconnection of tread 202 from its 
associated control equipment prevents the actua 
tion of counters C-OC1. Only the equipment 
provided for one specific direction, namely the 
direction indicated by the arrow within the ve- 5 
hicle 204 must be effected, since it was assumed 
that this vehicle CrOSSes the observation point. 
When the wheels of the vehicle strike contact 

tread 202, the prepared circuit for relay 2 - 
through the arm 206 of the switch 205 in upper 20 
position and the now operated lower armature of 
relay 26 is completed. Upon operating, relay 
2 prepares a new locking circuit for relays 26 
and 2 ft at its upper armature, at the same time 
operating the slow release relay 22 at its inner 25 
armature. Relay 22 completes the new holding 
circuit for relays 26 and 2 fl through contacts of 
relay 2, at the same time opening their initial 
series circuit. Therefore, When relay 2 restores, 
responsive to the wheels of the vehicle leaving the 30 
tread 202, it opens the circuit of relays 26 and 
27 at its upper armature so that these relays are 
restored and relay 26 opens the locking circuit 
at another point at its inner lower armature. A 
moment later, the slow release relay 22 restores. 35 
and the circuit elements are again in normal con 
dition. 

It should be noted that the counter provided 
for the corresponding direction is actuated to 
count the passage of the vehicle but the counter 40 
for the opposite direction is not Operated because, 
in this instance, relays 2 3-2.5 have been dis 
connected by the actuation of relays 26. 
The operation will be repeated by the action of 

the rear wheels. Thus, when the rear wheels of 45 
the vehicle pass successively over the treads 203 
and 202, relays 26, 27, 2ff and 22 are again op 
erated in the manner described and the Counter 
C2 is again actuated. This double actuation of 
counter C2 necessitates computing the actual so 
total count by taking half of the total count as 
the number of vehicles that passed in the corre 
sponding direction. There is one objection that 
could be raised to the double count in case of 
slowly moving vehicles, namely, that vehicles with 55 
trailers or more than the usual number of axles 
will cause a larger reading. It should be consid 
ered, however, that the categories of traffic pass 
ing over a certain route are known prior to taking 
a count. Thus, it is known in advance that so 
freight traffic predominates on a certain road 
while fast moving traffic predominates on an 
other road. This prior knowledge will not only de 
termine the use of a certain counting System but 
will also determine the interpretation of the 65 
count. If a large percentage of multi-axle ve 
hicles are included in the traffic to be counted, 
the count may be considered merely as an axle 
count which, in some respects, gives a truer pic 
ture of traffic conditions than a vehicle count. 70 

It is to be particularly noted that the circuit 
equipment above described is is cleared, or re 
turned to normal condition, positively responsive 
to actuation of the second tread and without 
waiting for the operation of the release relay 28 s 
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under the control of timing relay 27. Since 
relay 28 is not operated, overcounter OC is not 
operated. However, in the event that the vehicle 
fails to actuate the second tread, or in the event 
that one tread only is operated, for example, 
When a fast moving vehicle bounces over a tread 
the positive clear-out described does not occur, 
and the concerned over-counters (OC or OC) 
Operate to indicate that a short count has been 
registered on the corresponding counter. There 
fore, the true count is the sum of the counts 
registered. On a counter and the corresponding 
Over-counter. 
When a vehicle proceeding in the opposite di 

rection, for example, vehicle 206, crosses treads 
202 and 203, relays 23 and 24 operate (as de 
scribed for relays 26 and 27) responsive to the 
actuation of tread 202. Relay 23 operates the 
corresponding direction counter C1, at the same 
time disconnecting tread 203 from the impulse 
relay 26 and transferring it to relay 2lf. Relays 
2 and 22 therefore operate in the same man 
ner described to clear the circuit when the front 
wheels of the vehicle pass over tread 203. The 
Count is repeated when the rear axle passes Over 
the treads, depending on the relative speed of 
the vehicle. 
With the above described arrangement a min 

imum of a number of counts are lost because of 
' cars travelling abreast or passing over the treads 

55 

65 

releasing adjustment. 

in opposite direction at nearly the same time, . 
since the circuit is positively cleared for further 
Selective counting as soon as an axle (front or 
rear) passes the second tread in either direction. 
In the event that an “axle' count is described 

is not desired but a straight vehicle count is pre 
ferred, possibly at some slight sacrifice of ac 
curacy, when cars are passing each other or 
travelling nearly abreast, it suffices to remove the 
current source connection from the upper ter 
minal of relay 2ff by removing jumper wire 2 9, 
rendering relays 2 f f and 22 ineffective. Under 
this condition, the circuit is not cleared until the 
concerned one of the release relays 25 or 28 
operates, as previously described. 

Alternatively, the “axle' count may be avoided 
in an additional way as will now be described: 
The foregoing description of the selective op 

eration of Fig. 2 is based on the assumption that 
the release time of the slow release relay 22 is 
adjusted so that the relay restores in a minimum 
time interval, allowing only time for relays 26 
and 2 to restore. In the event that a vehicle 
count, as distinct from the described axle count, 
is especially desired perhaps at Some slight sac 
rifice of accuracy when traffic is heavy in both di 
rections, the release relay 22 is given a slower 

AS is Well known in the 
art, this may be done by properly adjusting the 
tension or pressure of the armature springs. 
Under this condition, release relay 22 is ordi 
narily still operated when the rear wheels strike 
the treads, effectively preventing a second actu 
ation of the relays 26 and 27 or 23 and 24. Of 
course, an especially slowly moving vehicle will 
cause two counts, as it entails too much loss of ac 
curacy to give relay 2 f2 an adjustment slow 
enough to prevent all double counts. The count 
taken by direct reading will indicate the number 
of vehicles under the assumption of the custom 
alry rates of speed in the corresponding direction. 
However, since this assumption will not cover all . 
cases, the records obtained will be an accurate 
indication only of such traffic as moves faster 
than a predetermined rate, with respect to axle 
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spacing. It will be understood, of course, that 
those in charge of the equipment will be con 
versant of the traffic conditions, and will be 
able to interpret the readings accordingly. 
The device in Fig. 2 may also be operated with 

a relatively wide spacing of the tread contacts, 
for example two or more wheel-base distances 
apart, say twenty-five feet apart, switch 205 being 
in its dotted line position. With such a spac 
ing of the treads, when the front wheels strike 
the first tread, tread 202 for example, relay 23 
operates, followed by the operation of relay 24, 
when the wheels leave the tread. Counter C is 
Operated by relay 23 to register the passage of 
the vehicle. 
When the rear wheels subsequently strike the 

tread 202, relay 24 is momentarily shunted by 
the direct circuit established at tread 202 for 
relay 23. Relay 2 4 restores and reoperates, 
again starting a timing operation involving its 
Weighted contact and release relay 25. 
Now, When the front wheels strike the distant 

tread 203, release control relay 2 f is momen 
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tarily operated through switch arm 206 in upper 
position and the operated armature of relay 23. 
Relay 2f 2 operates as before described responsive 
to the operation of relay 2, with the result that 
relays 23 and 24 restore responsive to the res 
toration of relay 2, when the front wheels leave 
the distant tread 203. 

For the usage now being described, release 
relay 22 is preferably given a sufficiently slow 
release adjustment that the rear wheels of the 
vehicle ordinarily strike the distant tread while 
the slow acting relay 22 is still operated, in 
which case relays 23 and 26 are both discon 
nected from ground potential, and the tread ac 
tuation is ineffective. 

Shortly, relay 22 restores, and the circuit is 
again receptive. . 
In case the vehicle is moving so slowly that 

relay 22 has time to restore before the rear 
wheels strike the distant tread 203, relay 2I 6 
is operated to count in the Opposite direction on 
counter C2 which count may be carried through 
the usual sequence of operations in case a vehicle 
is at the same time approaching the treads from 
the opposite direction. Otherwise, the operation 
of the vibrating-contact relay 2fT results in the 
eventual operation of relay. 28 to restore the 
circuit and to operate over-counter OC2 to neu 
tralize the specious operation of counter C2. In 
the system just described the reading of the 
over-counter OC2 is subtracted from counter C2 
to obtain the true traffic count in the correspond 
ing direction. 
The operation of the system shown in Fig. 2 

has been described for two cases of application, 
namely, for the case of directional straight 
counting with the contact treads disposed in 
separate traffic lanes, and for straight counting 
and differential counting, respectively, with each 
tread extending over the roadway regardless of 
traffic lane divisions. In the case of modern 
roads with several well defined traffic lanes and 
well regulated traffic, particularly in the case of 
roads of considerable width, each lane may be 
provided with a special tread. However, most 
of the existing roads and highways are relative 
ly narrow and the traffic is neither well defined 
as to lanes nor is it well regulated or even capable 
of strict regulation at all points. Our invention 
will be particularly serviceable for such condi 
tions. ." 

In the directionally selective counting system 
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according to Fig. 3 contact treads 302 and 393 
may be placed across the roadway about an 
average wheel base distance apart. , impulse and 
timing relays 34 and 305 are associated with 
tread 302 while impulse arid timing relays 397 
and 306 are associated with tread 303. Con 
denser 309 which should preferably be of rela 
tively high capacity and variable resistor 308 are 
associated with relay 305 in the manner shown 
so that the condenser 309 is charged when re 
lay 395 receives current, and then discharges 
through the relay, holding the relay operated, 
for a desired interval, for example, from one 
tenth of a second to two seconds. The holding 
time of relay 305 is determined within desired 
limits by the adjustment of variable resistor 308. 
A similar arrangement is provided for the relay 
306 as designated by the numerals 3 and 32. 

For the purpose of explaining the operation of 
this system, it will be assumed that a vehicle 
travelling from left to right in the direction in 
dicated by the arrow 33G crosses the treads 392 
and 303, When the tread 302 is actuated by the 
front wheels of the vehicle, the impulse relay 394 
will respond and will operate its three armature 
springs shown in the drawing. The upper two 
armatures are ineffective at this time. At the 
lower armature relay 304 closes a circuit for re 
lay 305, including the resistor element 308 in 
addition to the lower contacts of timing relay 
306. At its inner armature relay 305 opens a 
point in the operating circuit of timing relay 
306 and prepares a locking circuit for impulse 
relay 30T while at its upper armature it opens 
a point in the circuit of the counter 32, provided 
for counting vehicles travelling in the opposite 
direction, and extends negative potential to the 
counter 322 through the two working contacts 
indicated at this armature. It should be noted 
that the arrows 330 and 33 shown in conjunc 
tion with roadway 30 indicate the respective 
travel directions. Corresponding arrowS are 
shown above the counters 32 and 322. 
Condenser 309 takes a charge responsive to the 

closure of the circuit of relay 305 upon actuation 
of relay 304 so that it may discharge through 
relay 365 and maintain it operated until the rear 
wheels of the vehicle strike the tread 302. The 
slow release characteristic of the condenser 
shunted relay 305 is augmented by a copper 
collar placed around the heel end of the core, 
as is indicated by the shaded lower portion of the relay. 

Impulse relay 307 will be energized when the 
front wheels strike tread 303 which may or nay 
not occur about the same time when the rear 
wheels strike tread 302. Relay 30 closes a 
locking circuit for its own winding at its lower 
armature to the front contact of the inner arma 
ture of the operated timing relay 305. Relay 30, 
therefore, will remain operated until relay 305 
restores. It should be noted that relay 306 does 
not respond at this time because relay 305 is 
actuated and its inner armature is in operated 
position. 
At its upper armature relay 30 closes a circuit 

for the actuation of the traffic counter 322 from 
ground to battery at the two working contacts 
now held in engagement by the upper armature 
of relay 305. The counter 322 provided for count 
ing the traffic in the travel direction indicated 
by the arrow is in this way actuated but the 
counter 32 provided for the opposite travel di 
rection remains unoperated. 
When the rear wheels of the vehicle strike 
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the tread 302, relay 398 is again actuated, again 
fully energizing relay 305 and charging the con 
denser 309. This operation is repeated again, 
one or more times, in case the vehicle is provided 
with a trailer or the like. However, no further 
dperation of relay 307 can take place because 
relay 39 is locked in a holding circuit under 
control of relay 305 as previously explained. 
After the last set of wheels has passed over 

tread 302 and caused the last impulse to be de 
livered to timing relay 305 and has then passed 
beyond tread 303, relay 305 restores responsive 
to the discharge current from the condenser 309 
failing below holding value, whereupon the coln 
ter 322 and the impulse relay 30 restore. The 
circuit equipment is now again in normal posi 
tion, in readiness to respond selectively to a ve 
hicle proceeding in either direction. 
When a vehicle proceeding in the opposite di 

rection as indicated by arrow 33 passes over 
the treads 303-302, the relays 307 and 306 op 
erate first, followed by the operation of relay 304 
to lock up under control of relay 306 and to 
Operate the corresponding counter 32. The ap 
paratus is then cleared by the deemergization of 
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relay 306 after the vehicle has finally passed both 
treads. The treads 302 and 303 are preferably 
placed together as close as possible without being 
So close that a swiftly moving vehicle may strike 
the second tread before the concerned one of the 
timing relays 365 or 36 has had time to operate 
responsive to the impulse delivered to the first 
tread. The closer together the treads are placed, 
the less will be likelihood of loss of counts. It 
should be mentioned again that the treads may be 
combined in a single physical structure or may 
be constructed individually and placed on the 
road as desired or required by any given condi 
tions. 

In the System disclosed in Fig. 4, the contact 
treads 02 and 403 are placed across the road 
Way 49 preferably slightly farther apart than 
the distance between front and rearmost wheels 
of the longest vehicle likely to pass over the road 
Way during the count. The counters provided for 
registering the passage of vehicles in the respec 
tive travel directions are operated under control 
of relays 4 i-4 in a manner now to be pointed 
out. It should be observed first that the circuit 
is directionally prepared for counting by the pass 
ing of wheels (front and rear) over the first 
tread encountered while the selected directional 
counting is effected and the circuit is positively 
cleared when the wheels of the vehicle pass over 
the second tread. 
Assuming now that a vehicle 404 pases over 

the treads in the direction indicated by the air 
row, it will be seen that when the tread 403 is 
actuated by the front wheels, the associated 
impulse relay 32 will be energized through the 
lower contacts of relays 4 and 4. At its inner 
arnature relay 42 locks itself in series with 
weighted contact timing relay 45; at its upper 
armature it disconnects tread 402 from its nor 
mally associated impulse relay and trans 
fers it to the common impulse or counting relay 
43; and at its lower armature it prepares an 
actuating circuit for the corresponding counter 
49. Relay 425 responds operatively as soon as 
the tread impulse ceases removing the shunt from 
its winding and opens a point in the circuit of 
the clearing relay at its upper armature, 
while at its inner armature it sets the weighted 
contact into vibration preparatory to the opera 
tion (about two seconds later) of the release re 
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lay 46 in case the circuit does not clear in its 
normal operation. When the rear wheels strike 
the tread 403, the stiffly adjusted relay 45 being 
again shunted restores momentarily and then 
reoperates to start the timing operation anew. 
This is repeated one or more additional times 
in case the Vehicle is equipped with a trailer. 
When the front wheels strike the second tread 

402, relay 43 will be actuated through the op 
erated upper arnature of relay 42. Upon en 
ergizing relay 4f 3 locks itself in parallel with 
relay 42 and in series with relay 45 at its upper 
armature whereupon relay 45 restores momen 
tarily until the wheels have cleared the tread. 
At its lower armature relay 43 closes the circuit 
of the corresponding counter 49 through the 
previously actuated armature of relay 42. Coun 
ter 49 registers the passage of the vehicle but 
counter 48 remains unaffected because its cir 
cuit depends on relay 4 which has not operated. 
At its lower middle armature relay 43 closes 

a circuit for relay 44. The latter operates but 
not before relay 45 has had time to reoperate, 
since relay 44 is slow in operating, as indicated 
in the drawings. This prepares the actuation 
of the Switching functions for clearing the sys 
tem as discussed below. 
When the rear wheels of the vehicle strike the 

tread 402, the timing relay 45 being again. 
Shaunted restores, at this time closing a circuit 
at its upper contact through the upper contact 
of the now operated relay 44 for the clearing 
relay 427. The latter relay disconnects positive 
potential from each of the relays 4f I-44 and 
46, restoring relays 42-44. Relays 42 and 43 
open their previously established locking circuits 
through relay A5. Relay 44 on restoring de 
energizes relay 47 but not until the tread has 
been cleared since relay 44 is slightly slow in 
restoring as well as in operating. 
The counter 49 provided for registering vehi 

cles travelling in the direction of the arrow of 
vehicle 404 has been actuated and the relayS 
of the circuit are in normal condition and in 
readiness for effecting further counting in either 
traffic direction. 
The circuit was cleared as explained, respon 

sive to the operation of the tread 402 by the rear 
wheels of the passing vehicle after it had re 
sponded to the front wheels for effecting the 
count. Now, in the event that the vehicle is 
trailer equipped, one or more additional axles 
will pass over tread 402 after the apparatus is 
cleared. This will operate relays 4 and 45 
but will not cause a further count since the count 
requires that the two treads be actuated in suc 
cession. In this case, the vibrating contact of 
timing relay 45 will come to rest and the re 
lease relay 46 will operate to release relays 45 
and 4 and then restores. 
- When a vehicle proceeding in opposite direc 
tion crosses the treads, the operation is similar 
to that described except that tread 402 is en 
countered first and relay. 4f f is operated instead 
of relay 42 causing the operation of the cor 
responding counter 48 in response to the opera 
tion of relay 43 which energizes responsive to 
front wheel actuation of the tread 403. 

It will be understood that the major part of 
the vehicles counted will ordinarily be passenger 
cars and trucks without trailers and will, there 
fore, have the usual two axles each. Accord 
ingly, in most cases, the circuit is left in a cleared 
condition, reached as described responsive to the 
rear wheels of a Vehicle making contact with the 
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second tread, and is in immediate readiness for 
further use. 
In view of the foregoing description of Fig. 4, 

it will be seen that the system is especially adapt 
ed to Counting both cars when two cars pass the 
observation point in opposite directions at nearly 
the same time. For example, if the front wheels 
of a vehicle such as 404 strike tread 403 and set 
the circuit for a corresponding direction count as 
described, and the front wheels of a car travel 
ling in opposite direction almost immediately 
Strike the tread 402, the passage of the first ve 
hicle is counted, and the rear wheels of vehicle 
404 then clear the circuit, so that the rear wheels 
Of the other vehicle on striking the tread 402 
prepare the circuit for the opposite direction 
count which will be completed when the front 
Wheels of the corresponding vehicle strike the 
tread 403. 

It is to be noted that a contact at either tread 
clears out the circuit following a count, as relay 
45 is shunted in either case to restore and op 
erate relay 4 through contacts of the operated 
relay 44. m 

Referring now to Fig. 5, which shows a system 
for recording traffic counts on a moving tape or 
record to permit observation of the traffic density 
for different periods of the day, the two incoming 
conductors X and Y may be connected to the cor 
responding conductors X and Y of Fig. 4. Each 
of the storing switches 50 and 502 may be of the 
familiar double-wiper construction, one wiper 
point passing off the contact bank when the other 
Wiper point engages the contact bank. When a 
ten point Switch is used, the Wiper Will reach any 
given point once in ten Steps. 
driven one step in a clockwise direction each time 
the arnature (not shown) of driving magnet 504 
retracts following the receipt of an impulse. 
Switch 502 operates similarly under the con 
trol of magnet 505. 
The tape or record 508 of the double-pen regis 

ter 503 may be moved to the right Under the pens 
or recording elements 509 and 50 by means of a 
Suitable tape-driving mechanism (not shown). 
Each pen is adapted to make a normal straight 
line as indicated. In addition it may make a 
short ink line perpendicularly to the straight line 
each time its associated control magnet, 506 and 
50 respectively, receives an impulse. Several in 
pulse lines are indicated in the drawings. In Op 
eration, each time the counter 48 shown in Fig. 
4 receives an actuating impulse, an impulse passes 
also over conductor X to magnet 504. When this 
magnet operates and subsequently restores, the 
associated wiper 50f is advanced one step in the 
direction indicated by the arrow. When the 
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Switch 50 is 
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tenth impulse arrives, the wiper is standing on . 
the tenth contact to which is connected the pen 
control magnet 506. This magnet, therefore, re 
ceives this tenth impulse and causes the pen 
509 to produce a line indicating on the tape the 
passage of ten vehicles during the current time 
period determined by the motion of the tape. 
The spacing between the side lines or impulse 
marks indicates the average density of the traffic 
in this direction. p 

Similarly, magnet 505 receives impulses over 
conductor Y in parallel with counter 49 causing 
the stepping switch 502 to be operated and to dea." 
liver every tenth impulse to magnet 50 for the 
control of the recording pen 520. The latter, 
therefore, makes the impulse marks on the now 
ing tape to indicate the density of the trafic in 
the corresponding direction. 
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it may be pointed out that the selection of a 

ten-point switch is arbitrary and that a stepping 
switch of a greater or lesser number of points may 
prove advantageous according to any given con 
dition or according to the result which is desired. 

If desired, magnets 506 and 50 may be coin 
nected directly to conductors X and Y in which 
case it will, generally speaking, be necessary to 
operate the tape 508 at a higher rate of Speed to 
avoid blurring or illegibility' of the record because 
of overlapping impulse marks. The recording 
equipment shown in Fig. 5 may also be employed 
in conjunction with the other embodiments of 
our invention if desired. Likewise, certain fea 
tures of one embodiment may be used in another. 
Changes may be made within the scope and 

spirit of the following claims in which We have 
defined what we believe to be new and desire to 
have protected by Letters Patent. 
What We claim as or invention is: 
1. In a vehicle conting system, impulse means 

arranged to be actuated responsive to the passage 
of a vehicle, a switching relay and circuit means 
therefor arranged to cause the energization. 
thereof responsive to the actuation of said in 
pulse means, counting means operatively re 
sponsive upon energization of said switching re 
lay, a locking circuit for said switching relay, a 
control relay disposed in said locking circuit and 
arranged to energize, responsive to the closure 
thereof, and a release relay operatively respon 
sive to the actuation of said control relay for re 
storing said switching and said control relays. 

2. In a traffic counting system, a roadway con 
tactor operable by the front and rear wheels of 
passing vehicles, a counter, means for operating 
said counter responsive to actuation of said conte 
tactor by the front wheels of a passing vehicle, 
and means including a timer started into Opera 
tion by the said operation of said contactor for 
preventing further operation of said counter for a 
predetermined times notwithstanding that the 
rear wheels of said vehicle pass over said con 
tactor during that time. 

3. In a traffic counting system, two counters for 
counting traffic in two directions, respectively, 
two circuit closing devices for operating said 
counters, respectively, circuit arrangements 
whereby the first of said devices operated by a 
passing vehicle is effective to operate its corree 
sponding counter and including means dependent 
son the speed of the vehicle for preventing the 
second device from operating its corresponding 
counter, a third counter, and means for operat 
ing said third counter in the event the vehicle is 
traveling so slowly that said preventing means is 
ineffective. 

4. In a traffic supervisory system, a contact de 
vice, a counter, a relay responsive to actuation of 
said device by a passing vehicle for operating said 
counter, means for locking said relay in operated 
position, a second contact device operated by said 
vehicle for unlocking said relay, and timing 
means for unlocking said relay if said vehicle 
fails to operate said second contact device. 

5. In a traffic counting system, a counter, con 
tact devices adapted to be controlled by passing 
vehicles, means responsive to Said devices for con 
trolling said counter to register the passage of 
vehicles, the proper operation of said means being 
dependent upon the Speed of Said vehicles, a Sec 
ond counter, and means for operating said Second 
counter to register the number of times said first 
means fails to operate the first counter due to 
abnormal Speed of passing vehicles. 
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6. In a system for counting vehicular traffic, 

a contact device adapted to be operated bypassing 
vehicles, a relay, a circuit including said" conce 
tact device for operating said relay, a locking 
circuit for holding said relay operated, means 
for opening said locking circuit a predetermined 
time after the same is closed, and means for 
counting the number of times said relay is op 
erated. 

'7. In a system for counting vehicular traffic, 
a relay, means including a vehicle controlled 
contact device for energizing said relay, a lock 
ing circuit for said relay, timing means set in op 
eration by the energization of said relay and 
cooperating with said locking circuit to keep 
the relay energized for a predetermined time after 
each actuation, and counting means controlled 
by said relay to register the number of actuations 
thereof. a. 

8. In a system for Supervising vehicle traffic, 
a circuit closing device adapted to be operated 
by a passing vehicle, a relay responsive to opera 
tion of Said device by a vehicle, a second relay 
responsive to release of Said device as the vehicle 
moves along, a locking circuit for said relays, and 
slow-acting means set in operation by the second 
relay for opening said circuit in a predetermined 
tine. 

9. In a tragic counting system, two spaced 
contact devices adapted to be operated by passing 
vehicles, a relay responsive to the operation of 
the first contact device, a slow-releasing device 
Operated by Said relay, a relay responsive to the 
operation of the second contact device, a lock 
ing circuit for said second relay controlled by 
Said slow-releasing device, and a counter con 
trolled by said second relay. w 

10. A traffic counting System as set forth in 
claim 9 characterized by the provision of a 
circuit for the counter controlled jointly by the 
first and Second relays. 

i. In a two-way traffic counting system, two 
contact devices, two relays responsive to opera 
tion of said contact devices, respectively, a lock 
ing circuit for each relay, circuit arrangements 
whereby each relay has its locking circuit closed 
or not contingent on whether the corresponding 
contact device is the last or first operated by a 
passing vehicle, two counters associated with said 
relays, respectively, and means whereby each 
relay operates its associated counter only at a 
time when its locking circuit is closed. 

12. In a traffic counting system, two spaced 
contact devices adapted to be operated by passing 
vehicles, a counter, a relay energized responsive 
to Operation of the first operated contact 
device to prepare a circuit for said counter, and 
a relay energized responsive to operation of the 
second operated contact device to close said pre 
pared circuit and thereby operate said counter. 

13. In a two-Way traffic conting system, two 
spaced circuit control devices adapted to be op 
erated by passing vehicles, two relays individual 
to said devices, respectively, a common relay, cir 
cuit arrangements causing each individual relay 
to respond to operation of the corresponding de 
vice if such device is operated before the other, 
means whereby each relay upon operating 
Switches the device associated with the other 
relay into association. With said common relay, 
and two counters adapted for selection by said 
individual relays, respectively, and for operation 
by said common relay. 

14. In a two-way traffic counting system, two 
counting devices for counting traffic in two di 
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rections, respectively, a common traffic controlled 
relay for operating both counters, circuit means 
whereby one counter or the other is operated re 
sponsive to each operation of said common relay, 
and other relays controlled in accordance with 
the direction of traffic for determining which 
counter is operated by said common relay each 
time an item of traffic passes. 

15. In a traffic observation system, two ve 
hicle counters, means including a relay re 
Sponsive to the passage of a vehicle for actuating 
the first counter, a locking circuit for said relay, 
a Second relay for Opening Said locking circuit, . 
means controlled over said locking circuit and 
effective after a predetermined time interval for 
Operating said Second relay, and a circuit for Said 
Second counter controlled by said Second relay. 

16. In a traffic counting System, tWO contact 
devices disposed in the path of traffic, two count 
ers associated with said devices, respectively, two 
relays normally connected with said contact de 
vices, respectively, for operating said counters, 
a locking circuit for each relay, means associated 
with each relay for opening its locking circuit 
after a predetermined time interval, a common 
means for opening said locking circuits, and 
switching means cooperating with contacts on 
either one of said relays for disconnecting the 
contact device normally connected to the other 
relay from such relay and for connecting it in 
stead to said common means. 

17. In a two-way traffic counting System, two 
spaced contact devices disposed in the path of 
traffic, two relays associated with said devices, re 
spectively, two counters controlled by said relays, 
respectively, a circuit for each relay including its 
associated contact device, whereby the contact 

9 
device first actuated by a passing vehicle will 
energize its associated relay, and contacts on 
each relay effective when such relay is energized 
to open the circuit of the other relay, whereby 
the last operated contact device is prevented 
from energizing its associated relay. 

18. In a two-Way traffic counting system, two 
spaced contact devices disposed in the path of 
traffic, two relays associated with said devices, 
respectively, two counters controlled by said re 
lays, respectively, a circuit for each relay includ 
ing its associated contact device, means whereby 
each relay on energizing responsive to actuation 
of its associated contact device opens the circuit 
of the other relay, means for holding the ener 
gized relay, and means controlled by the contact 
device associated with the other relay for deener 
gizing the energized relay. 

19. In a two-way traffic counting system, two 
Spaced contact devices disposed in the path of 
traffic, two relays associated with said devices, 
respectively, two counters controlled by said re 
lays, respectively, a circuit for each relay in 
cluding its associated contact device, means for 
holding either relay when energized by actuation 
of its associated contact device, means controlled 
by each relay for rendering the contact device 
associated with the other relay ineffective to 
energize such other relay, a common relay Con 
trolling said holding means, and means whereby 
each of said first mentioned relays on energizing 
responsive to actuation of its associated contact 
device places the said common relay under con 
trol of the other contact device. 
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