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The present invention relates to traffic counting appa-
ratus, and more particularly to an improved system of
traffic counting for determining the number of spaces
available in a parking area.

At the present time, parking garages which have many
levels for parking are in operation. These modern park-
ing garages may have separate entrances or have a multi-
lane roadway leading into the garage which serves as
both an entrance and an exit. In order to attract ve-
hicles and ‘make it easy for the automobiles to enter
such a garage there must be wide entrances and exits,
and wide ramps with a large turning radius leading to
the various levels. Also in order to provide for mniform
and efficient flow of traffic entering and leaving the garage,
and to prevent vehicles from entering the garage when
there is no parking space available therein, it is desirable
that such a garage have apparatus for informing the
driver prior to entering the area if there is a parking
space available in the structure, and for then directing
him to the nearest area or level where parking space is
available. It is evident that vehicles entering and leav-
ing such garages present problems for such a traffic
counting system. For example, a vehicle may occupy
more than one lane when entering the parking garage,
a plurality of vehicles may enter the garage abreast or
simultaneously, small vehicles may erter the garage oc-
cupying a small portion of only one lane or straddling
both lanes, vehicles may enter and stop, stop and then
roll back while waiting for-a car in front of them, and
then go forward again, or vehicles already in the garage
may actuate the detection apparatus in a reverse direction
in turning or attempting to occupy a parking space.

Such non-uniformity of traffic patterns, stopping, back-
ing up, and the like creates problems which do not exist
in the counting of traffic on highways or streets for sig-
nal control or survey purposes. If a small percentage
of error -exists in counting apparatus used on highways
or streets caused by an occasional non-uniform traffic
movement, it does not affect the overall efficiency of the
system. However, a one or two percent error in traffic
count in a parking garage or lot can result in an error
of from fifty to one hundred percent of the indicated total

- available parking spaces over a given short period of
time. For example, in an eight level ramp which holds
sixty-five vehicles on each level and has an approximate
turnover of six vehicles per space during a twenty-four
hour period, the tota] number of cars which occupy such
a garage during such a period is approximately three
thousand. Thus, if the detector is in error even two per-
cent, for example, the counter will be in ‘error approxi-
mately sixty vehicles during the twenty-four hours, which
is’ almost the total capacity of one level in the garage.

One of the objects of the present invention is to pro-
vide an apparatus for detecting and counting vehicles
entering and leaving a parking garage so that the avail-
able parking spaces will be accurately registered at all
times.

Another object of this invention is to provide a sys-
tem of the character described that will accurately regis-
ter a single vehicle entering or leaving through either
lane of a multi-lane roadway.

Ancther object of this invention is to provide a sys-
tem of the character described which will accurately
register a single vehicle straddling more than one lane
of a multi-lane roadway.
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Another object of this invention is to provide an im-
proved system of the character described which will ac-
curately register several vehicles traveling abreast or in
an over-lapping fashion when entering or leaving a park-
ing garage. .

A further object of this invention is to provide a sys-
tem of the character described which will accurately
register a plurality of vehicles simultaneously entering
and leaving a parking area.

A further object of this invention is to provide a system
of the character described wherein the accuracy of the
system is not affected by vehicles occupying the detection
portion of the apparatus and then. going in a reverse direc-
tion prior to entering the parking garage.

A still further object of this invention is to provide a
vehicular detecting system for a parking garage wherein
the accuracy of the system will not be affected by a car
backing into the detection area from an adjacent parking
space in the garage before leaving the garage.

A further object of this invention is to provide a system
of the character described which will accurately register
cars of all known sizes presently manufactured and re-
gardless of the traffic pattern they assume when entering
the parking area.

‘A still further object of this invention is to provide a
system of the character described which will add or sub-
tract the number of available spaces in the parking area
in accordance with the direction in which a vehicle travels
relative to the detecting portion of the apparatus.

A still further object of this invention is to provide an

apparatus for registering traffic and indicating the spaces
available in a parking area, which may be installed in any
parking area or garage regardless of the entrance and exit
facilities available.
A still further object of this invention is to provide a
system of the character described for registering available
spaces in a parking area which is dependable and simple
in its operation and may be easily installed in any existing
parking installation.

Other objects of this irivention will become apparent
from the drawings, the specification, and the appended
claims.

In the drawings:

FIG. 11is a diagrammatic view of a typical parking area,
in which a system made according to one embodiment of
this invention is employed, showing the position of the
entrance and exit detectors in the roadways of the area
and also showing in block form the circuitry for operating
a counter operatively connected in the circuit;

FIG. 2A is a diagrammatic view showing in detail the
circuitry for registering vehicles passing over the detection
apparatus in either direction in the entrance roadway to
the parking area;

FiG. 2B is a diagrammatic view showing in detail the
circuitry for registering vehicles passing over the detection
apparatus when leaving the parking area;

FIG. 3 is a plan view of a coil such as may be in the
system of the invention and installed in a section of road-
way and adapted to be used for detecting the presence of
a vehicle, and showing a typical detection circuit in sim-
plified form;

FIG. 4 is a sectional view showing the detecting coil
mounted in the roadway; and

FIG. 5 is a diagrammatic view showing a modified
circuit for preventing under certain circumstances the
system from inaccurately registering when a vehicle backs
into the entrance from an adjacent parking area;

Referring to FIG. 1, this embodiment of the invention
is shown as being installed in the entrance and exit level
of a parking garage generally denoted at 10. In the in-
stance illustrated, this.level has a dual lane entrance road-
way and a separate dual lane exit roadway. Within the
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garage are a plurality of parking spaces denoted .as 12.
Located in the entrance roadway. of the parking garage
are a plurality of detecting coils referred to as C1 through
C8 and in the exit roadway of the garage are a plurality

of detecting coils referred to as EC% through ECI12.  In .

the system of the present invention passage of a vchicle
over the coils C or EC operates, respectively, the en-
trance circuitry or the exit circuitry which will .be “de-

scribed in detail later, to indicate on a suitable indicator,”

such as 14, located in the office of the garage, the sub-

10

traction from or addition to the number of spaces avail-

able in the garage. The indicator may be ‘also opera-
tively connected to various warning signs located at the
enfrance to the garage for indicating when the garage is
fully occupied.

The coils C1 through C4 are spaced across the en-
trance roadway so that at least one of the coils and not
more than two of the. coils will be influenced by a car
entering the roadway.  The coils C1 through C4 form
the first row of coils. = These coils first detect the pres-
ence of a vehicle or vehicles entering the parking area.

The coils C5 through C8 are aligned behind:and adja-

cent to the respective coils C1 through C4 and constitute
the. second row of coils that are influenced by a vehicle
entering the parking area after the vehicle has influenced
-an adjacent coil or coils in' the first row. Similarly, the
coils EC9 through ECI2 are spaced across the exit road-

- way -of the parking area so that a- vehicle leaving the
parking area. will affect at least one, and not more than
two, of adjacent coils EC® through EC12.

The coils C1 through C8 and EC® through EC12 may
‘be installed in the roadway as shown in FIGS. 3 and 4.
FEach of the coils C1 through C8 and EC9 through EC12
is’ positionied in a rectangular channel 2¢.(FIGS. 3 and
4) that is embedded in the roadway; and the coil is then
covered with an epoxy resin 24 to protect it from the

- wheels- of passing vehicles.
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4 :
ioperate ‘also through conventional pawls to advance step-
by-step ratchet wheels, but these ratchet wheels 5§ and
52, respectively, are advanced in a- direction opposite to
that of the ratchet wheels 30 and 32. The ratchet wheels
3% and 50 are differentially connected by a bevel gear
differential 38 comprising the pinions 34 and side gears
35 and 37. The ratchet wheels 32 and 52 are differential-
ly connected by a bevel ‘gear differential 48 comprising
the pinions 44 and side gears 45 and 47. The differential
38 is connected to operate a gear 54 which is in mesh
with a gear 56. The differential 48 is similarly connected
to a gear.58 which is in-mesh with gear 66, The gears
56 and 69 are rigidiy connected to the side gears 65 and
63, respectlvely, of a bevel gear differential 8 which

-comprises these side gears and pinions 62.- Differential

68 operates the indicating mechanisni 4. Thus the

“energizing of the solenoid 1S moves-the ratchet wheel 39

in ‘one :direction to’ drive the counter 14 in a direction

‘to. denote one less available parking space in the ‘garage.

The simultaneous energizing of solenocids 1S and 28 op-

. rerates the ratchet wheels 3¢ and 58 to move the indicator

25

two steps.in this same- direction to indicate two less avail-
able parking spaces in ‘the garage. - The solencid ZAS
operates the ratchet wheel 5¢ in the other. direction to
operate the counter toindicate an additional parking
space; and simultaneous energizing of -relays. 1AS and
2AS causes the. indicator ‘14 to move sufficiently to in-

“dicate two more available parking spaces in-the garage.

The simultaneous energizing of relays 1S and 1AS or
the simultaneous energizing of relays 2S and 2AS through

-the differential -gearing, causes the gears- 54 and 58, re-

spectively, to remain stationary, -thus no. change is indi-

“cated in the number . of available parking spaces.

-35

Associated with each coil C1 through C8 is a detec- . -
tor ID1 throuﬂh ID8 (FIG. 1), respectively, and associ- -

ated with each coil EC9 through ECI12.is a detector
OD$% through ‘OD12, respectively. -In FIG. 3, an .ex-
ample of a typical detector ID, or OD in s1rrp11ﬁed form
is' shown diagrammatically. - Each coil is comnected in

40

a circuit to a respective detector ID or OD which in- -

cludes the coil, a battery 16 or other source of energy,
and the winding of a relay DR. When a vehicle passes
over.a coil C or EC, it magnetically unbalances the cur-
rent in the detector circuit for deenergizing-a relay wind-
ing such as DR. Thus each coil C and EC may have a
permanent magnet core so that as.the vehicle goes over
the coil, the air gap is replaced by the metal of the
vehicle thus increasing-the flux-density of ‘the ‘coil which
increases - the resistance in the coil. The increased . re-
sistarice’ causes decrease in current in the relay winding
DR thus causing the contact 17 of the relay to drop away.
The dropping away of the contact 17 closes a circuit for
energizing a relay, such as IR, which is included in the
-entrance and exit relay circuitry as will be described in
detail hereinafter.

The detectors ID1 thlough D8, and ong through
OD12% are connected in the entrance and. exit relay cir-
cuits, as will be described in detail hereinafter, to ener-
gize, 'successively or simultaneously as the casec may be,
one -or more ‘of the solenoids 1S, 2S, ‘1AS, and 2AS.
These solenoids when energized operate the indicator 14
through -differential ‘gearing, There are two solenoids
1S and 28 for actuating the counter to subtract from the
number of spaces indicated to be available in the parking
area. There are two solenoids 1AS and 2AS for actuat-

- ing the counter to add to the number of parking spaces
indicated to be -available.

" The solenocids 1S and 28, when- energlzed operate;

through conventional pawls, ratchet wheels 3¢ and 32,

respectively, to advance each ratchet wheel oné step ‘at

a time in one direction. The solenoids 1AS and 2AS

45
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* In FIGS. 2A, 2B and 5, the relays of the entrance and
exit circuitry -are’ shown in their normal positions as
when no vehiclés are influencing any of the coils C or
EC to dctivate their associated detectors ID or OD. re-
spectively. - When a relay winding is deenergized, all of
its -associated ‘contacts are in their dropped away posi-
tion, and when the winding of a relay is energized, its
associated contacts assume a picked up- position to close
a front contact. In some instances, back contacts are
provided to be closed when a respeotive relay winding is
deenergized.  The symbols (+) denote a suitable con-
nection: tothe positive -terminal -of ‘a battery or. other
source of energy, and the symbols (—) denote a con-
nection to a-negative terminal or ground connection of
a suitable source of energy.

The entrance and exit circuitry will now be described.
Referring to FIGS. 2A and 2B, each of the detector units
ID1 through ID8 is connected to an associated relay IR.
There are eight of these relays IR1 through IR8.  Each

such ‘relay is energized in response to-the activation of .

its associated detector. - Similarly, each detector OD9
through OD12 is connected to arelay OR9 through OR12.

. Bach such relay is energized-in response to the activation
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“of its associated detector.

The energizing of each relay
IR1, IR2, IR3, IR4, IR5, IR6, IR7, IRS, ORY, ORI,
0R11 and ORIZ causes a pair of contacts, 160 and 136,
101 and 114, 112 and 432, 128 and 115, 164 and 134,
165 and 135, 120 and 136, 126 and 127, 142 and 162,
‘165 and 167, 163 and 168, and 164 and 169, respec’uvely,
which are associated with the respective relays to pick up.

Relay 1FX is provided to be energized in response to
the picking up of any one of the relays IR1 through IR4
which occurs when a single vehicle oecupies the entrance
roadway to the parking garage in either one of the en-
trance lanes or straddiing of the lanes. Relay 2FX
is provided to be energized by the picking up of any two
non-adjacent relays such as IR1 and IR3, IRZ and IR4,
or IRI and IR4. This condition exists when more than
one vehicle is in the entrance section- of roadway influ-
encing ‘two or more ‘coils C1 through C4 of which at
least two-of the influenced coils are non-adjacent. The
energizing of the winding of relay 1FX causes its contact
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102 to shift from back to front. The energizing of relay
2FX causes its contact 116 to shift from back to front.

Relay 1RX is provided to be energized by the picking
up of any one of the relays IR5 through IR which occurs
when a single vehicle passes over any one of the second
row of coils C5 through C8. Relay 2RX is energized
by the picking up of any two non-adjacent relays of
group IRS5 through IR8, such as relays IRS and IR7, IR6
and IR8, or IRS and IR$ which would be caused by
the presence of two vehicles occupying the roadway in
such a way as to influence the second row of coils CF
through C8 in a manner similar to the influence to the

first row of coils C1 through C4 by the presence of .

more than one vehicle in the detecting section of the
roadway. The energizing of ‘the winding of relay IRX
causes its contact 197 to shift from back to fronf. The
energizing of the winding of relay 2RX causes its con-
tact 122 to shift from back to front.

Transfer relay TR, which is a slow drop-away relay,
is energized whenever relay 2FX is picked up. Ordinar-
ily relay IRX would be energized when the first of two
vehicles which occupied the first row of coils C1 through
C4 continued on to the second row of coils C5 through
C8. However, relay TR causes relay 2RX to be picked
up first when a single vehicle passes over any one of the
second row of coils C5 through C8 while relay 2FX is
picked up. Also telay TR when energized causes the
relay IRX to drop away before relay 2RX when the first
of two adjacent or overlapping vehicles clears the second
row of coils C5 through C8. The energizing of the
winding of relay TR causes both its contacts 186 and
137 to shift from back to front.

Relays IFY and 2FY are energized when coils Ci
through C4 are influenced by a wvehicle, and coils C8§
through C8 have not yet bzen influenced by a vehicle.
These FY relays condition the entrance circuitry so that
a solenoid: 1S or 2S respectively, ‘is energized when a
vehicle entering the parking area uncovers the first row
of coils C1 through C4. The energizing of the winding
of relay 1FY causes its contacts 188 and 109 to shift
from back to front. The energizing of relay 2FY canses
its contacts 123 and 124 to shift from back to front,

Relays IRY and 2RY condition the entrance circuitry
so that a solenoid 1AS or 2AS, respectively, will be en-
ergized when a vehicle traveling in a.reverse direction
in the entrance roadway clears the second row of coils
C5 through CS8. The energizing of relay IRY canses
its contacts 163 and 140 to shift from back to front;
end the emergizing of relay 2RY causes ifs contacts 117
and 119 to shift from back to front,

A more detailed description of the function of the
circuitry and the various refays will be given in connec-
tion with the description of the operation of the system
under typical operating conditions.

Assuming a vehicle eaters the parking area to first
cover both coils C1 and C2, the associated detectors ID1
and ID2 are activated which causes the energizing of
relays IR1 and IR2. In response to the picking up of
either IR1 or IR2, relay IFX is energized by a circuit
~which extends from (+) and includes front contact 10¢
of relay IR1 or front contact 181 of relay IR2, and the
winding of relay 1FX to ( —). Tn response to the picking
up of relay IFX, relay 1FY is energized by a circuit which
extends from (4) and includes front contact 102 of re-
lay 1FX, back contact 103 of relay 1RY, and the wind-
ing of relay 1FY to (~). The vehicle then proceeds
across coils C5 and C6 before leaving coils C1 and C2,
thus picking up relays IR5 and IR§. In response to the
_picking up of relays IR5 and IR6 relay IRX is energized
by a circuit which extends from (<) and includes either
front contact 184 of relay IR5 or front contact 185 of
relay IR6, back contact 186 of relay TR, and the winding
‘of relay IRX to (—). The picking up of relay 1RX
provides a stick or hoid-in circuit for holding relay 1FY
picked up, which circuit extends from () and includes
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the relay 2RX

front contact 107 of relay IRX, front contact 108 of
relay 1FY and the winding of relay 1FY to ().

When the vehicle leaves the coils CI and C2 relays IR1
and IRZ are deenergized to open the pick up circuit for
relay IFX. The dropping away of relay 1FX closes its
back contact 182 which completes a cirenit for energizing
solenoid 1S, which circuit extends from (+) and includes
back contact 162 of relay 1FX, front contact 109 of relay
AFY, and the winding of solencid 18 to (=).

The energizing of the solenoid 1S operates the ratchet
wheel 38 to move the counter 14 back one digit thus in-
dicating that there is one less available space in the park-
ing area. As the car proceeds into the parking area it
uncovers coils C5 and Cé which results in the dropping
away of relays IRS and IR6 thus deenergizing relay IRX.
The dropping away of relay IRX breaks the previously
described stick or hold-in circuit for relay IFY at front
contact 167 of relay 1RX thus causing relay IFY to drop
away which deenergizes the solenoid 18 by opening its
previcusly described pick-up circuit.

For another example, assume that two vehicles enter
the parking area abreast, the first vehicle straddling both
lanes of the roadway so that it activates the detectors asso-
ciated with coils C2 and C3 of the first row and the second
vehicle entering so that it activates the detector asso-
ciated with coil C4. 1In response to the activation of de-
tectors ID2, ID3 and ID4, relays IR2, IR3 and IR4 are
energized. In response to the picking up of IR2 or IR3,
whichever is first, relay 1FX is energized by a circuit
which includes either contact 161 of relay IR2 or contact
112 of relay IR3. The picking up of relay IR4 when two
cars are covering the first row of coils causes the picking
up of relay 2FX by a circuit which extends from () and
includes front contact 114 of relay IR2, front contact 115
of relay IR4 and the winding of relay 2FX to (—). The
picking up of relay 1FX energizes the relay IFY through
its previously described pick-up circuit. The picking up
of relay 2FX energizes relay ZFY by a circuit which ex-
tends from (-+) and includes front contact 116 of relay
2ZFX, back contact 117 of relay 2RY and the winding of
relay 2FY to (—). Simultanecusly with the picking up
of relay 2FX relay TR is energized by an obvious circuit
which extends from (-+) and includes front contact 118
of relay 2FX.

Assuming that the second vehicle stops and covers coil
C4 without proceeding forward while the first vehicle
proceeds to cover coils C6 and C7, relays IR6 and IR7
are energized in the manner previously described which
causes the picking up of relay 2RX by a circuit which
extends from (+) and includes either contact 185 of
relay IR6 or contact 128 of relay IR7, front contact 106
of relay TR and the winding of relay 2RX to (—). It
should be noted that the presence of two vehicles over
coils in the first row resulted in the picking up of the
relay TR which caused the relay 2RX to be energized
instead of relay IRX when the first vehicle covered a
coil or coils of the second row before it uncovered the
coils of the first row, In response to the picking up of
relay 2RX a stick or hold-in circuit is provided for relay

FY which extends from (-++) and includes front con-
tact 122 of relay 2RX, front contact 123 of relay 2FY
and the winding of relay 2FY to (—). Relay 2FY is
now being held in its picked-up condition by relay 2RX,
thus as the first vehicle leaves the first row of coils, relay
2FX is deenergized by the opening of front contact 114
of relay IR2 which causes the pick-up circuit for relay
IR to be broken at front contact 118,

The dropping away of relay 2FX closes a circuit for
energizing the solenoid 2S which extends from (4-) and
includes back contact 31§ of relay 2FX, front contact
124 of relay 2FY and the winding of solenoid 2$ (—).
1t should be noted that the relay TR has a delayed drop-
away action after its pick-up cirenit is broken so that
will not become deenergized through the
opening of front contact 166 of relay TR before relay
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2FX has an opportunity to establish the pick-up circuit
for the solenoid 2S.

The relay 2RX must be maintained energized so as to
maintain the stick or hold-in circuit for the relay 2FY
so that its front contact 124 will remain closed.. When
relay TR drops away, relay 2RX is deenergized by open-
ing its previously described pick-up circuit thus causing
the dropping away of relay 2FY which causes the deen-
ergizing of the solenoid 25. The closing of back contact
106 of relay TR causes relay 1RX to pick up by a circuit
which extends from (<) and includes either front con-
tact 165 of relay IR or front contact 12§ of relay IR7
in the previously described pick-up circvit for the relay
2RX.

Assuming that the first vehicle passes beyond the second
row of coils before the second vehicle occuipes a coil in
the second row, relays IR6 and relays IR7 are deenergized
which causes relay IRX to drop away. . As the second
vehicle moves forward, it covers coil C8 of second row
of coils thus picking up relay TR8 which energizes relay
IRX by a circuit which extends from (4-) and includes
front contact 126 of relay IRS, back contact 186 of relay
TR and the winding of relay IRX to (—).

The picking up of ‘relay IRX causes the previousty
deseribed stick or hold-in circuit for relay 1FY to be
reestablished. As the second vehicle leaves coil C4 relay
1FX is deenergized, The dropping away of relay 1¥FX
energizes the solenoid 18 through its previously described
pick up circuit. As the second vehicle leaves coil C8
relay IRS is deenergized which causes the dropping away
of relay IRX which breaks the previously described stick
or hold-in circuit for 1FY thus deenergizing the solenoid
18S. .

Now assume that a vehicle enters the parking area to
first cover coil C1, relay IR1 is deenergized which picks
up relay 4FX through the front contact 16¢ of relay
IR1. This causes the energizing of relay 1FY as pre-
viously described. ~The further proceeding of this ve-
hicle over coil C5 resulis in the picking up of relay 1IRX
that provides the stick or hold-in circuit for relay 1FY.
Now assuming that another vehicle enters the parking
area to first cover coils C3 and C4 relays, IR3 and IR4
are picked up which causes the picking up of relay 2FX
by a circuit which extends from (+) and includes fromt
contact 13¢ of relay IR1, front contact I32 of relay IR3
and winding of relay 2FX to (—). The picking up of
relay 2FX causes the picking up of relay TR as pre-
viously described which results in the deemergizing of
relay 1IRX by the opening of back contact 166 of relay
TR. The closing of front contact 186 causes relay 2RX
to pick up. Since the first vehicle is still influencing coil
C4 relay IFY is not affected by this dropping away of
relay IRX. The picking up of relay 2RX establishes the
previously described stick or hold-in circuit for relay
2FY. The second vehicle then covers coils C7 and C8
which causes the picking up of relays IR7 and IR$ thus
energizing relay 1RX by a circuit which extends {rom
(+) and includes front contact 134 of relay dRS, front
contact 136 of relay IR7, front contact 137 of relay TR
and the winding of relay 1RX to (—). The picking up
of relay 1RX reestablishes the stick or hold-in circuit for
relay 1FY. At this point both vehicles are covering coils
in both rows simultaneously.

Assuming that one vehicle first uncovers coil C1 in the
first row, relay IR1 is dropped away which breaks the
pick-up circuit for 2FX. The dropping away of relay
2FX opens the pick-up circuit for relay TR and closes
the pick-up circuit for solenoid 2S as previously described
which causes the indjcator 24 to subtract an available
space from the total it shows. When the contacts 166
and 137 of the relay TR shift from front to back relays
1RX and 2RX are momentarily dropped away. Since
both vehicles are still occupying the second row of coils
however, these relays 1RX and 2RX are picked up again.

Since only one vehicle is occupying the first row of coils, .
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the dropping away- of relay 2RX causes relay 2FY to be-
come deenergized by breaking its previously described
stick or hold-in circuit which opens its front contact 124
thus deenergizing the solencid 2S. The presence of the
other vehicle over the first row of coils maintains relay
1FY energized even though the relay 1RX momentarily
is dropped away. :

Now assuming that the other vehicle leaves the first
row of coils, relay 1FX is deenergized which energizes the
solenoid 1S to cause the indicator to subtract another
available space from the total shown. Since relay 2RX
was reenergized after its momentary dropping away the
closing of its front contact 122 picks up relay ZRY which
has no effect on the circnit under these conditions. When

the one vehicle leaves the second row of coils relay 2RX

is deenergized thus causing relay 2RY to drop away. As
the other vehicle leaves coil row 2 relay 1RX is dropped
away which causes the dropping away of relay 1FY thus
deenergizing the solenoid 1S.

Assuming that a vehicle backs out of a parking space
12 to cover coil €5, relay IR5 is picked up which ener-
gizes relay ARX through its previously described pick-up
circuit. The picking up of relay IRX closes the pick-up
circuit for energizing relay IRY which extends from (4)
and. includes front contact 167 of relay IRX, back con-
tact 108 of relay 1FY and the winding of relay I1RY to
(—). If this vehicle continues to back up, it then covers
coil C1 of coil row 1, which causes the picking up of re-
lay IR1, thus energizing relay 1FX. The picking up of
relay IFX provides a stick or hold-in circuit for relay
IRY, which extends from (--) and includes front contact
162 of relay 1FX, front contact 103 of relay IRY and
the winding of relay IRY to (—). At this point if the
vehicle reverses its direction and goes forward into the
garage to leave by way of the normal exit roadway, coil
C1 is uncovered which causes relay IR1 to drop away
thus deenergizing relay 1FX. Since the vehicle is still
occupying coil row 2 the relay 1RY is held in its picked
up position. Since the vehicle next uncovers coil row 2,
relay IR5 is dropped away which deenergizes relay 1RX.

The dropping away of relay 1RX breaks the pick-up cir-

cuit for relay ARY thus restoring the system to normal.
In the preceding example neither the solenoid 1S nor the
solenoid 1AS was energized.

In the event that the vehicle merely covered coil row 2

and then proceeded in a forward direction, the relay IRX:

would cause the picking up of relay 1RY, and as the ve-
hicle then proceeded forward the relay 1RX and IRY
would drop away without adversely affecting the circuit to
erroneously actuate the indicator 14. .
However, if, instead of reversing and then going for-
ward as described above, the vehicle should continue to

go in a reverse direction it will pass over and uncover coil

row 2 thus deenergizing relay IR5 which causes the drop-
ping away of relay IRX. This closes a circuit for ener-
gizing the solenoid 1AS which actuates the indicator 14
to denote an additional available space in the parking
area. The circuit for energizing solenoid 1AS extends
from (-+) and includes back contact 107 of relay IRX,
front contact 149 of relay IRY and the winding of sole-
noid 1AS to (—). - As this vehicle clears coil row 1, re-
lay 1FX is deenergized which causes the dropping away
of relay IRY. .

1t is apparent that if two vehicles should simultaneously
travel in a reverse direction over the coils that a circuit
would be established to energize the solenocids 1AS and
2AS as described previously for the traveling of itwo ve-
hicles abreast in a forward direction.

Assuming that a vehicle leaves the parking garage in
an ordinary fashion and as it is driven out forwardly
through the exit covers one of coils EC9 through EC12,
say, for instance, coil ECY, the detector unit OD9 asso-
ciated with this coil is activated which energizes the relay
OR9Y thus energizing the solenoid 2AS by a circuit which
extends from () and includes front contact 142 (FIG.
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2B) of relay ORS, wire 166 (FIGS. 2B and 2A) and the
winding of solenoid 2AS to (—). After this vehicle
clears the row of coils at the exit, relay OR9 drops away
thus deenergizing the solenoid 1AS. 1t is apparent at
the exit end of the garage that one or more vehicles may
leave simultaneously or in overlapping fashion to energize
both solenoids 145 and 2AS as described for the simul-
taneous energizing of the solenoids 1S and 28 thus caus-
ing the indicator 14 to denote two additional parking
spaces in the garage. For example, if a second vehicle
should cover coil EC12 while coil ECY is covered sole-
noid 2AS is energized by a circuit which extends from
(4) and includes front contact 162 of relay OR9, back
contact 163 of relay .OR11, front contact 164 of relay
OR12, wire 143 (FIGS. 2A and 2B), and the winding
of solenocid 1AS to (—).

Referring to FIG. 5, the entrance circuitry may be
modified to include a slow drop-away relay B having a
front contact 169 in the pick-up circuit for the relay 1RY.
This may be included in an installation if it is desirable
to have additional back-up protection in the embodiment
shown in FIGS. 2A and 2B as, for instance, where the
first and second row of coils may be so spaced or located
that cars from adjacent parking spaces may back into the
second row of coils, then back into the first row of coils
and then while still parking uncover the second row be-
fore proceeding forward to the exit. In this event, the
vehicle, when backing into the second row of coils, would
cause relay iRX to pick up; which would energize relay
B by an obvious circuit which includes front contact 161
of relay IRX. The picking up of relay B closes the front
contact 168 in the pick-up circuit for relay IRY. ‘This
circuit extends from (+) and includes the front contact
167 of relay 1RX, the back contact 168 of relay IFY, the
front contact 169 of relay B and the winding of relay 1RY
to (—). As the vehicle backs into the first row of coils
relay 1FX is picked up which provides a stick or hold-in
circuit for relay IRY which extends from (4) and in-
cludes the front contact 102 of relay IFX, front contact
163 of relay IRY, and the front contact 168 of relay B
and the winding of relay IRY to ).

When the vehicle uncovers the second coil row, relay
IRX drops away, thus energizing the solenoid 1AS to
denote an additional available parking space in the garage
by a circuit which extends from (+) and includes the
front contact 167 of relay IRX, the front contact 140
of relay IRY and the winding of solenoid 1AS to (—).
The dropping away of relay IRX also opens the pick-
up circuit for the relay B which causes its contact 160
to open thus breaking the stick circuit- for relay IRY
permitting it to drop away. Since relay I1FX is in its
picked up condition, relay IFY is energized when relay
IRY drops away by a circuit which extends from (+)
and includes the front contact 162 of relay 1FX, back
contact 183 of relay IRY and the winding of relay 1FY
to (—).

Now when the vehicle proceeds in a forward direction
to again cover the second coil row, relay IRX is again
picked up which provides a stick or hoid-in circuit for
relay 1FY through its front contact 187. As the vehicle
proceeds forward and uncovers coil row 1, relay 1FX
drops away which energizes the solenoid 1S by a circait
which extends from ( +) and includes the back contact
102 of relay 3FX, front contact 189 of relay 1FY and
the winding of the solenoid 18 to (—). This causes
the indicator 14 to subtract an additicnal available space
from the total shown. It is evident that as the car
proceeds forward relay IRX drops away which breaks
the stick or hold-in circuit for relay 1FY thus deenergizing
the solenoid 18,

1t is obvious that the embodiments of the invention
herein disclosed may be expanded so as to be installed in
a parking area where the entrance or exit roadway is of
suflicient width to accommodate three or more vehicles.
It is also contemplated that instead of using coils in the
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floor as detectors, other means of detection may be used
in connection with this invention such as vertical beams
of visible light using photoelectric cells, infra red, ultra-
sonic, or other types of presence detectors, either over-
head or embedded in the roadway; or the coils them-
selves may be located above the vehicles instead of in
the floor as long as they operate the circuitry in the man-
ner. previously described.

While the invention has been described in connection
with 2 specific embodiment thereof, it will be understood
that it is capable of further modification, and this ap-
plication is intended to cover any variations, uses, or
adaptations of the invention following, in general, the
principles of the invention and including such depar-
tures from the present disclosure as come within known
Or customary practice in the art to which the invention
pertains and as may be applied to the essential features
hereinbefore set forth, and as fall which the scope of
the inventicn or the limits of the appended claims.

Having thus described my invention, what I claim is:

1. A system for counting the number of vehicles pass-
ing over a section of roadway of a parking garage or the
like, conprising first and second vehicle detectors, one
of said detectors being ahead of the other in the direc~
tion of movement of traffic so that said detectors are
activated successively by a single vehicle during passage
of the vehicle over said section of roadway, a counter
for indicating the number of vehicles in said parking
garage or the like, means responsive to the activation of
said first detector followed by the activation of said sec-
ond detector and the subsequent inactivation of said
first detector for causing said counter to indicate a single
wehicle change in the total number of vehicles in said
parking garage, and means responsive to the activation
of said first detector followed by the activation .of said
second deiector and the subsequent inactivation of said
second detector and reactivation of said first detector,
as caused by a vehicle reversing its direction of travel
after activating both said first and second detectors, for
preventing said counter from indicating a change in the
total number of vehicles in said garage.

2. A system for counting the number of vehicles travel-
ing in either direction over a section of roadway leading
into a parking garage, comprising a counter for indicating
the number of wvehicles in. said garage, a first electro-
maguetic means operative when energized to operate
said counter to indicate one additional vehicle in said
garage, a second electromagnetic means operative when
energized to operate said counter to indicate one less
vehicle in said garage, a first detector for indicating the
bresence of a vehicle in said roadway, a second detector
for indicating the presence of a vehicle in said roadway,
said first and second detector being disposed in the direc-
ticn of travel relative to one another so that both of said
detectors are successively activated by said vehicle but in
opposite order, respectively, during travel of the vehicles
in opposite directions, respectively, a forward control
relay for partially controlling the operation of said first
electromagnetic means, a reverse conirol relay for par-
tially controlling the operation of said second electro-
magnetic means, a first circuit means responsive to the
activation of said first detector when said second detector
is in an inactive condition for energizing said forward
control relay, a second circuit means responsive to the
activation of said second detector when said first detector
is in an inactive condition for energizing said reverse con-
trol relay, a third circuit means including a front contact
of said forward control relay for holding said forward
control relay picked up while a vehicle is activating said
second detection means regardless of activation of said
first detection means, a fourth circuit means responsive to
the deactivation of said first detection means and the
picked-up condition of said forward control relay for
energizing said first electromagnetic means to indicate
addition of a single vehicle to the number in said garage,
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a fifth circuit means including a front contact of said
reverse control relay and the activated condition of said
first detection means for holding said reverse control
relay in a picked-up condition regardless of activation
of said second detection means, and a sixth circuit means
responsive to the deactivated condition of said second
detector and the picked-up condition of said reverse con-
trol relay for emergizing said second electromagnetic
means to indicate subtraction of ‘a single vehicle from
the number in said garage.

3. A system according to claim 9 comprising a seventh
circuit means responsive to the deactivation of said sec-
ond detector for deenergizing said first electromagnetic
means and an eighth circuit means responsive to the de-
activation of said first detector for deenergizing said
second electromagnetic means.

4. A system for counting vehicles traveling over a
section of roadway leading into a parking area, compris-
ing a counter for indicating the number of vehicles in said
parking area, an electromagnetic means operative when
activated to operate said counter to indicate a single vehicle
change in the number of vehicles in said parking area,
a first vehicle detector and a second vehicle detector, said
first and second detectors being spaced in the direction
of ‘travel for activation of both said detectors by a single
vehicle during its travel, a single relay for partially con-
trolling the energizing of said' electromagnetic means, a
first circuit means responsive to the activation of said
first detector for energizing said single relay, a second
circuit means responsive to the activation of said second
detector and including a contact of said single relay in its
energized position for holding said single relay in ener-
gized position, and a third circuit means connected to
said first circuit means to be operated upon deactivation
of said first detector when said second detector is activated
and including a contact of said single relay in its ener-
gized position for energizing said electromagnetic means
to operate said indicator.
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5. A system for counting the number of vehicles pass-

ing over a section of roadway leading into a parking
garage or the like, comprising a counter for indicating the
number of vehicles in the parking garage, a first plurality
of detectors spaced from one another laterally -across
the roadway a distance less than the width of a vehicle, a
second plurality of detectors spaced from one another
laterally across the roadway a distance less than the
width of a vehicle, said first -and second plurality of
detectors being spaced from each other in the direction of
travel a distance less than the length of a vehicle, means
operated by a vehicle passing at least one of said first
plurality of detectors and then at least one of said second
plurality ‘of detectors and subsequently clearing said first
plurality of detectors for operating said counter to indi-
cate a single additionial vehicle in said parking garage,
means operatéed by a second vehicle first passing said
first plurality of detectors and then said second plurality
~ of detectors and subsequently clearing said first plurality
when a first vehicle is activating said first plurality of de-
tectors for causing said counter to indicate another addi-
tional vehicle in said parking garage, and means operated
by-a vehicle first passing one of said second plurality of
detectors and then said first plurality of detectors and
subsequently clearing said second plurality of detectors
for operating the counter to indicate a single less vehicle
in the garage, and means operated by a vehicle first pass-
ing said second plurality of detectors and then said first
detector and subsequently clearing said second detector
when another vehicle is occupying said second detectors
and traveling in the same direction to-indicate -another
less additional vehicle in said garage.

6. A system for counting vehicles traveling over a
section of roadway leading into a parking area, compris-
ing a counter for indicating the number of vehicles in said
parking area, an electromagnétic means operable when
activated to cause said counter to indicate a change in
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the number of vehicles in said parking area, a first vehicle
detector and a second vehicle detector, said detectors
being so disposed relative to one another that a vehicle
entering said parking area first activates said first detector
and then subsequently activates said second detector which
is followed by the inactivation of said first detector and
the subsequent inactivation of said second detector, a
first circuit means responsive ‘to the activation of said
first detector followed by the activation of said second
detector and the subsequent inactivation of said first de-
tector for energizing said electromagnetic means to cause
said counter to indicate the presence of an additional
vehicle in said parking area, and a second circuit means
responsive to the activation of said second detector fol-
lowed by the activation of said first detector and the subse-
quent inactivation of said first detector followed by the

inactivation of said second detector preventing the activa-

tion of said electromagnetic means whereby a vehicle
traveling out of said parking area and then back into said
parking area will not cause said counter to indicate a
change in the number of vehicles in said area.

7. A system for counting vehicles entering and leaving
a parking area, said parking ared having a first section
of roadway for vehicles entering said parking area and
a second section of roadway for vehicles leaving said
parking area, each of said sections of roadway being of
sufficient width to accommeodate at least two wehicles
abreast, said system comprising a counter for indicating
the number of wvehicles in said parking area, a first
electromagnetic - means operative when activated to
operate said counter to indicate a single vehicle entering
said parking area and a second electromagnetic means
operative when activated to operate said counter to in-
dicate an additional single vehicle entering said parking
area, said first and second electromagnetic means opera-
tive when activated simultaneously to cause said counter
to indicate two vehicles entering said parking area, a

third electromagnetic means and a fourth electromagnetic

means, said third electromagnetic means being operative
when ‘activated to operate said counter to indicate a
single vehicle leaving said parking area, and said fourth
electiromagnetic means operative when activated to
operate said counter to. indicate an additional single
vehicle leaving said parking area, said third and fourth
electromagnetic means operative when activated simul-
taneously to cause said counter to indicate two vehicles
leaving said parking area, a first plurality of vehicle

detectors activated by the presence of vehicles entering

said parking area over said first section of roadway, a
second plurality of vehicle detectors activated by the
presence " of vehicles traveling over said second section
of roadway leaving said parking area, said first plurality
of detectors being so laterally disposed relative to one
another that the presence of a single vehicle in the first
section of roadway activates at least one of said first
plurality of detectors and not more than said one de-
tector and another adjacent detector, and the presence of
two laterally-spaced wehicles in said first section of road-
way activates a third of said first plurality of detectors,
said second plurality of detectors being so laterally dis-
posed relative: to one another that the. presence of a
single vehicle in said second section of roadway activates
at least one of said second plurality of detectors and the
presence of two laterally-spaced vehicles in said second
section of roadway activates a third of said second
plurality of detectors, both of said third detectors being
non-adjacent to at least one of the first-named activated
detectors, a first circuit-méans responsive to the activa-
tion by -a first vehicle of one of said first plurality of
detectors to energize said first electromagnetic means,
a second circuit means respongive to the activated condi-
tion of said first plurality of detectors caused by a
second wehicle in said first section of roadway and the
presence of said first vehicle for energizing said second
clectromagnetic means, a third circuit means responsive
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to the activation by a first exiting vehicle of said second
plurality of detectors to activate said third electromag-
netic means, and a fourth circuit means responsive to
the activation of said second plurality of detectors
caused by the presence of a second exiting vehicle and
the presence of said first exiting vehicle in said second
section of roadway for energizing said fourth eleciro-
magnetic means, whereby said counter can accurately
indicate more than one vehicle entering and more than
one vehicle leaving said parking area simultaneously.

8. A system for counting the number of vehicles pass-
ing over a section of roadway leading into a parking
garage or the like, comprising first and second vehicle
detectors, said first detector being spaced ahead of said
second in the direction of movement of traffic, a counter
for indicating the number of vehicles in said parking
garage or the like, a first means responsive to the com-
pleting of a first electric circuit for cansing said counter
to move in one direction to indicate a single additional
vehicle in said garage, a second means responsive to the
completing of a second electric circnit for causing said
counter to move in the other direction to indicate a
single less vehicle in said garage, means responsive to
the activation of said second deteetor by the presence
of a vehicle for partially completing said second circuit,
means responsive to the activation of said second detector
and then the activation of said first detector by the pres-
ence of said vehicle followed by the inactivation of said
second detector when said wvehicle clears said second
detector when traveling in a direction out of the parking
garage for completing said second electric circuit, and
means responsive to the activation of said second de-
tector and then the activation of said first detector while
said .second detector is in a state of activation, followed
by the subsequent inactivation ©of said first detector when
said vehicle reverses its direction of travel from exiting
to entering said parking garage for preventing said coun-
ter from registering a vehicle change, said first electric
circuit being completed by activation of said first de-
tector followed by the simultaneous activation of said
second detector, and the subsequent inactivation of said
first detector and said second electric circuit being com-
pleted by activation of said second detector followed by
the simultaneous activation of said first detector, and
the 'subsequent inactivation of said second detector,

9. A system for counting the number of vehicles pass-
ing over a section of roadway leading into a parking
garage or the like, comprising first and second vehicle
detectors, one of said detectors being spaced ahead of
the other in the direction of movement of traffic a dis-
tance less than the length of a vehicle, a counter for
indicating the number of vehicles in said parking garage
or the like, a first means responsive to the completing of
a first electric circuit for causing said counter to move
in one direction to indicate a single additional vehicle in
said garage, a second means responsive to the complet-
ing of a second electric circuit for causing said counter
to move in the other direction to indicate a single less
vehicle in said garage, means responsive to the activation
of said second detector by the presence of a vehicle for
partially completing said second circuit, means responsive
to the activation of said second detector and then the
activation of said first detector followed by the inactiva-
tion of said second detector when said vehicle clears
said second detector when traveling in a direction out of
'the parking garage for completing said second electric
circuit, time delay means responsive to activation of the
second detector for partially completing said first electric
circuit and responsive to said activation of said second
detector during the activation of said first detector fol-
lowed by the subsequent inactivation of said second de-
tector to register mo count upon the counter so as to
provide a back up protection, subsequent entry of the
vehicle into said parking area causing said first electric
circuit to be completed by activation of said first detec-
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tor followed by the simultaneous activation of said sec-

.ond detector and the subsequent inactivation of said

first detector. :

10. A system for counting the number of vehicles pass-
ing over a section of roadway of a parking garage or the
like, said section of roadway being of sufficient width to
accommodate at least two vehicles abreast, said system
comprising a plurality of detectors laterally spaced across
the roadway, each adapted to be actuated by regisiry
therewith of a vehicle, said detectors having an effective
lateral spacing from one another less than the width
of a vehicle, a counter for indicating the number of ve-
hicles in the parking garage, and means connnecting said
detectors to said counter to actuate said counter, said
connecting means being operative to cause said counter
to count only once when two adjacent detectors are ac-
tuated simultaneously.

11. ‘A system for counting vehicles entering and leav-
ing a parking area, said parking area having a first sec-
tion of roadway for vehicles entering said parking area
and a second section of roadway for vehicles leaving
said parking area, each of said sections of roadway be-
ing of sufficient width to accommodate at least two ve-
hicles abreast, said system comprising a counter for in-
dicating the number of vehicles in said parking area, a
plurality of vehicle entrance detectors, a plurality of ve-
hicle exit detectors, said plurality of vehicle entrance de-
tectors being so disposed laterally relative to one another
that the presence of a single entering vehicle in the first
section of roadway activates at least one of said en-
trance detectors and not more than said one detector
and an adjacent entrance detector, and the presence of
a second entering vehicle in said first section of road-
way and laterally spaced from the first-named single ve-
hicle activates a third of said enirance detectors, said
plurality of vehicle exit detectors being so disposed rela-
tive to one another.that the presence of a single exit-
ing vehicle in the second section of roadway activates
at least one of said exit detectors and not more than
said one detector and an adjacent exit detector, and the
presence of a second exiting vehicle in said second sec-
tion of roadway and laterally spaced from the last-named
single exiting vehicle activates a third of said exit de-
tectors, said third detectors being non-adjacent to at
least one of the first-named activated detectors of said
entrance detectors and said exit detectors, two differen-
tials, each of said differentials having three elements,
means connecting said entrance detectors to a first ele-
ment of one differential to advance said first element in
one direction upon regisiry of a vehicle with one and
not more than two adjacent entrance detectors, said con-
necting means being operative to advance a first element
of the second differential in said one direction upon en-
try of two vehicles simultaneously, a second means con-
necting said exit detectors to a second element of one
differential to advance said second element in the other
direction upon registry of a vehicle with one and not
more than two adjacent exit detectors, said second con-
necting means being operative to advance a second ele-
ment of the second differential in said other direction
upon the leaving of two vehicles simultaneously, a third
differential having three elements, means connecting the
third elements of the first two differentials, respectively,
to two different elements respectively of the third dif-
ferential, and means connecting the third element of the
third differential to the counter to actuate said counter
upon actuation of any element of the first two differen-
tials.

12. A system for counting the number of vehicles pass-
ing over a section of roadway of a parking garage or the
like, said section of roadway being of sufficient width
to accommodate at least two vehicles abreast, said system
comprising a plurality of detectors, each adapted to be
actuated by the registry therewith of a vehicle, said de-
tectors having an effective lateral spacing from one an-
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other less than the width of a vehicle, a counter for in-
dicating the number of vehicles in the parking garage,
and means connecting said detectors to said counter to
actuate said counter, said connecting means being op-
erative to cause said counter to count only once when
two laterally adjacent detectors are. actuated simulta-
~neously and being further operative to. cause -said counter
to count twice when two laterally non-adjacent detectors
are actuated simultaneously.

113. A system for counting the number of vehicies pass- 19

ing over a section of roadway of a parking garage or
the like, said section of roadway. being of sufficient width
to accommodate two vehicles abreast, comprising a plu-
rality of pairs of vehicle detectors spaced from one an-
other transversely of the direction of vehicle travel, each
pair consisting of first and second vehicle detectors spaced
from one another in the direction of vehicle travel, so
that they are activated successively by a vehicle travel-
ing over said section of roadway, said pairs of detectors
being so laterally disposed relative to one another that
the travel of a single vehicle over said section of road-
way activates the detectors of one pair and not more
than said one pair of detectors and another adjacent
pair of detectors, and travel of a second vehicle over said
section of roadway in laterally-spaced relation to the first
vehicle activates a third pair of detectors, said third pair
of detectors being non-adjacent to at least one of said
first two pairs, a counter for indicating the number of
vehicles in said garage, means responsive to the activation
of the first detector of any one: of said pairs for par-
tially completing a first electric circuit, means responsive
to the activation of the second detector of any one of
said pairs followed by inactivation of the first detector
of any one of said pairs when either of said wvehicles
clears the previously-activated first detector for complet-
ing said first circuit, and means responsive to the activa-
tion of another of said second detectors followed by
the inactivation of another ome of said previously-acti-
vated first detectors for completing another electric cir-
cuit, means responsive to the completing of a first of said
electrical circuits for causing said counter to indicate a
single change in the number of vehicles in said.parking
garage, and means responsive to the completing of a
second of said electrical circuits for causing said counter
to indicate 2 second single change in the number of
-vehicles in said parking garage.

14. A system for counting the number. of vehicles
traveling over a section of roadway leading into a park-
ing garage or the like, said roadway being of sufficient
width to.accommodate at least two vehicles abreast, com-
prising a counter for indicating the number of vehicles,
a plurality of vehicle detection means arranged in first
and second rows, said rows being perpendicular to the
direction of vehicle travel and spaced from one another
along the direction of vehicle travel a distance sufficient
“for activation of at least one detection means in each
row by a single vehicle during a portion of its path of
travel, said detection means being so positioned laterally
with respect to one another in each row that at least two
non-adjacent detection means in each row are activated
in response to the presence of two vehicles traveling
abreast of one another in said section of roadway, and a
detection means of one row being aligned with a detection
means of the other row in the direction of vehicle travel,
means responsive to the activation of one of said de-
tection means of said first row followed by activation of
the aligned detection means of said second row, and the
subsequent inactivation of said one detection means of
said first row for completing a first. electric’ circuit to
actuate said ‘counter to indicate a single change in the
number of vehicles in said garage or the like, and means
responsive to the activation of one of the non-adjacent
detection means in said first row caused by the presence
of an addditional Iaterally-spaced vehicle and to the ac-
tivation of said one of said first row detection means and
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to the activation of said aligned detection means of said
second row, and to activation of the non-adjacent detec-
tion means in the second row, which is aligned with the
first-named - non-adjacent detection means, followed by
the inactivation of said non-adjacent detection means of
said first row for completing a second electric circuit, to
actviate said counter to indicate an additional vehicle
change simultaneously with the indication of the vehicle
change in response to said first circuit means.

15. A system for counting vehicle traveling over a
section of roadway leading into a parking area, said sec-
tion of roadway being of sufficient width to accommodate
at least two ‘vehicles abreast, comprising a counter for
indicating the number of vehicles in said parking area,
first means operative to operate said counter to indicate
a single vehicle change in the number of vehicles in said

" parking area, a.second means operative to indicate an
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additional single vehicle change in the number of vehicles
in said parking area, a plurality of wvehicle detectors ar-
ranged in first and second rows and activated by the
presence of vehicles traveling in said roadway, said rows
being spaced from one another in direction of vehicle
travel, said detectors being so disposed laterally that travel
of a single vehicle in said section of roadway activates
at least one of said detectors in both rows and not more
than one adjacent detector in each row,.and the presence
of two laterally-spaced vehicles in said roadway activates
at least a third of said plurality of detectors in each row,
said third detector in each row being non-adjacent to at
least one of the detectors activated by the first vehicle,
a relay associated with each of said detectors, means
connecting each -of said relays to its associated detector
-to encrgize said relay when said associated detector is ac-
tivated by the presence of a vehicle, means responsive to
the energizing of any one of the relays associated with
said first row detectors for partially completing an elec-
tric circuit, means including two relays associated with
non-adjacent detectors for partially completing a second
electric -circuit, means responsive to the energizing of
any one of the second row relays and responsive to the
deactivation of all of said first row relays for completing
the first. circuit to activate said first imeans, and means
responsive to the activation of the relay associated with
the third detector of the second row of detectors and to
the partial completion of said first circuit and to the de-
activation of the relay associated with the third detector
of the first row of detectors for completing said second
circuit to actuate said counter to indicate an additional
vehicle change. ' .

16. A system for counting vehicles passing along an
access roadway of a parking garage or the like compris-
ing two vehicle detectors spaced along the roadway for
activation in a forward sequence by a vehicle passing
along the roadway to enter the garage and in a reverse
sequence by a vehicle passing along the roadway to leave
the garage, a counter for indicating the cumulative alge-
braic total number of vehicles passing along the road-
way, and means responsive to said detectors for actuat-
ing said counter to add one unit to the total in response
to activation' of said detectors in one of said sequences

- and to subtract one unit in response to activation of said
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detectors in the other one of said sequences, said de-
‘tector responsive mearis being inoperative to actuate said
counter in response to a successive actuation of said de-
tectors followed by deactivation of the second activated

" one thereof during the continued activation of the first
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activated one thereof and the subsequent deactivation of
the first activated one, whereby no count is made for a
vehicle which enters the roadway, stops while both de-
tectors are activated by it, and then leaves the roadway
in the direction from which it came. B

17. A system for counting vehicles passing along an
access roadway of a parking garage or the like compris-
ing two vehicle detectors spaced along the roadway for
successive activation by a vehicle passing along.the road-
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.way in a selected direction, the spacing between said
detectors being such that both detectors are activated
for a common interval during the passage thereby in said
selected direction of each vehicle to be counted yet such
that they may be separately activated by respective suc-
cessive vehicles, a counter, and means responsive to said
detectors for actuating said counter including electrical
circuit means for actuating said counter twice in response
to the passage along the roadway of two successive ve-
hicles spaced so closely that for an interval one of the
vehicles activates one of said detectors while the other
vehicle activates the other detector.

18. A system for counting vehicles passing along an
access roadway of a parking garage or the like compris-
ing two vehicle detectors spaced along the roadway for
activation in a predetermined sequence by a vehicle pass-
ing along the roadway in a selected direction, the spacing
between said detectors being such that both said detec.
tors are activated for a common interval during the pas-
sage thereby of each vehicle to be counted yet such that
said detectors may be separately activated by respective
successive vehicles, a counter, means responsive to activa-
ticn of said detectors in said predetermined sequence
followed by the deactivation of the first activated one of
said detectors for actuating said counter, and means oper-
atively connecting said detector responsive means to said
counter to render said counter operative to make a suc-
ceeding count even though said first activated detector is
reactivated by a succeeding vehicle during the time the
first vehicle continues to activate said second actuated
detector, ‘

19. A system for counting vehicles passing along an
entrance roadway of a parking garage or the like com-
prising first and second vehicle detectors spaced along
the roadway for successive activation by a vehicle passing
along the roadway in =. selected direction, the spacing
between said detectors being such that both detectors are
_activated for a common interval during the passage there-
by of each vehicle to be counted yet such that they may
be separately activated by respective successive vehicles,
a counter, and means responsive to dctuation of said de-
tectors by vehicles moving in said selected direction for
actuating said counter twice upon (a) activation of said
first detector by w first vehicle, (b) activation of said sec-
ond detector by said first vehicle as it moves. on in said
selected direction, (c¢) deactivation of said first detector
as said first vehicle passes beyond said first detector,
(d) reactivation of said first detector by a second vehicle
moving in said selected direction, (e) deactivation of said
second detector by said first vehicle passing beyond said
second detector, (f) reactivation of said second detector
by said second vehicle moving on in selected direction
and (g) deactivation of said first detector by said second
vehicle passing beyond said second detector.

20. A system for counting vehicles passing over an
access roadway of a parking garage or the like, the road-
way being sufficiently wide to accommodate at least two
vehicles abreast, said system comprising a plurality of
vehicle detectors arranged in two longitudinally spaced,
laterally extending rows adjacent to the roadway for de-
tecting vehicles passing therealong, the lateral spacing
between said- detectors being less than the width of a
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vehicle to be counted, the number of detectors in each
row being greater than the number of vehicles the road-
way will accommodate abreast, the longitudinal spacing
between said rows being such that at least one of said
detectors of each row is activated for a common interval
during the passage thereby of each vehicle to be counted
yet such that corresponding detectors of the different
rows may be activated for a common interval by different
vehicles, a counter, and means responsive to said detec-
tors for actuating said counter, said detector responsive
means being operative to actuate said counter to indicate
only a single count in response to a predetermined se-
quence of activation and deactivation of said detectors
when only two adjacent detectors of each row are se-
quentially activated and deactivated, and being opera-
tive to actuate said counter to indicate a double count
when two non-adjacent detectors of each row are acti-
vated and deactivated in said predetermined sequence.

21. A system for counting vehicles passing over an ac-
cess roadway of a paiking garage or the like, the roadway
being sufficiently wide to accommodate at least two ve-
hicles abreast, said system comprising a plurality of ve-
hicle detectors arranged in two longitudinally spaced,
laterally extending rows adjacent to the roadway for de-
tecting vehicles passing therealong, the lateral spacing
between said detectors being less than the width of a ve-
hicle to be counted, the number of detectors in each row
being greater than the number of vehicles the roadway
will accommodate abreast, the longitudinal spacing be-
tween said rows being such that at ieast one of said de-
tectors of each row is activated for a common interval
during the passage thereby of each vehicle to be counted
vet such that corresponding detectors of the different rows
may e activated for a common interval by different ve-
hicles, a counter, and means responsive to said detectors
for actuating said counter, said detector responsive means
being operative to actuate said counter to indicate only a
single count in response to a predetermined sequence of
activation and deactivation of said detectors when only
two adjacent detectors of each row are sequentially acti-
vated and deactivated, and being operative to actuate said
counter to indicate a double count when two non-adjacent
detectors of each row are activated and deactivated in
said predetermined sequence, said detector responsive
means being further operative while one of said detectors
remains continuously activated and also while one of said
detectors in one row and a corresponding detector in the
other row remain continuously activated to actuate said
counter in response to activation and deactivation in said
predetermined sequence of one of said detectors non-
adjacent to said one detector and of one of said detectors
non-adjacent to said corresponding detector, whereby said
system continues to count vehicles passing aleng 2 clear
lane of the roadway while another vehicle remains parked

5 blocking a lane.

References Cited in the file of this patent
UNITED STATES PATENTS

1,836,655 Dunford __.___.________ Dec. 15, 1931
2,603,419 Barker et al. ________.___ July 15, 1952
2,644,150 Burn .. June 30, 1953
2,784,911 Cooper oo Mar, 12, 1957



