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This invention relates to an automatic tra?ic directing 
system for garages, and, more particularly, pertains to 
such a system for effecting the automatic directing of 
vehicles in a garage to diiferent parking 'areas thereof ac 
cording to varying degrees of traf?c ?ow occurring there 
1n. - 

In major cities having rather large populations, it is 
generally true that increasing numbers of vehicles in rela 
tion thereto give rise to problems of trathc congestion. 
Such problems of tra?‘ic congestion have been partially 
overcome by the provision of garages of the single or 
multiple level types so as to accommodate the large num 
ber of vehicles travelling in such cities. 

It is desirable with such different types of garages to 
provide the best means available for elfecting e?icient 
handling of the vehicles which make use thereof and to 
further maintain the cost of operating such garage at a 
minimum. One way in which theese problems have been 
overcome has been to provide a signalling system which 
is operative according to the presence or absence of ve 
hicles in order that vehicles desiring to park may be 
routed or directed to the parking areas having unused 
parking spaces. In general, this signalling system has 
provided two directing arrows adapted to be illuminated 
according to a vehicle detection system, one of which is 
provided for directing traffic into an associated parking 
area, while the other one is provided for directing tra?ic 
into another parking area in the same level or to the next 
level according to the type of garage. 

This type of signalling system employed for automati 
cally directing or routing trai?c to different parking areas 
in a garage has proved to be quite effective under certain 
traf?c ?ow conditions. That is, as long as the flow of 
tra?ic into a garage, whether it is of the single or multi 
ple level type, is not occurring in a continual manner, but 
in a more sporadic manner, then the signalling system, as 
generally described above, is quite effective for the in 
tended purposes. However, when a continual flow of 
traf?c attempts to enter a garage utilizing the type of 
signalling system described above, undue periods of wait 
ing must necessarily ensue for those vehicles located some 
distance back in the continual line of vehicles. , 

Generally speaking, and without making any attempt 
to de?ne the exact nature or scope of the present inven 
tion, it is proposed to provide a system for expediting 
traf?c movement under conditions where the tra?ic ?ow 
into a garage is exceedingly heavy as well as under normal 
conditions where the tra?ic ?ow is of a more sporadic 
nature. More particularly, it is proposed to provide a 
signalling system employable with a vehicle counting sys 
tem which is adapted to automatically direct or route 
vehicles to parking areas having available parking spaces 
under normal trai?c ?ow conditions, while providing that 
the vehicles appearing at a garage in a continual ?ow be 
directed or routed by groups to the various parking areas 
of the garage having available parking spaces in order to 
allow ample time for respective groups of vehicles to as 
sume their respective parking positions. It is further pro 
posed in this invention that thevehicles entering a garage, 
irrespective of the number entering therein in a given 
time, be counted into and out of the respective parking 
areas or levels according to the type of garage for con 

. trolling a signalling circuit according to a predetermined 
number of vehicles being counted into each parking, area. 
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In view of the prior art, the present invention provides 

certain advantages heretofore unattainable thereby. One 
of such advantages is to enable more e?‘icient automatic 
directing or routing of traffic flow in a garage irrespective 
of the type thereof when such trailic flow occurs in a con 
tmual manner. Another advantage of this invention is to 
allow ample time for the vehicles to asume parked posi 
tions when the traf?c ?ow is of a continual nature into the 
garage. Another advantage of this invention is to provide 
a signalling system for a multiple level parking garage 
adapted to be automatically controlled according to the 
number of vehicles in respective levels of such garage for 
directing or routing tra?ic ?ow according thereto. 

Thus, one object of this invention is to provide a system 
for expediting parking of vehicles in a garage having a 
plurality of parking areas irrespective of traf?c ?ow 
thereto. 
Another object of this invention is to provide a system 

adaptable to a garage having a plurality of parking areas 
for effecting the automatic routing or directing of vehicles 
therein which will minimize the required number of oper 
ating personnel. 
Another object of this invention is to provide a system 

adapted to route or direct tra?ic ?ow to different parking 
areas of a multiple parking area garage in groups accord 
ing to a continual flow of traf?c thereto. 

Another object of this invention is to provide a signal 
ling system adapted to be controlled according to a vehicle 
counting system for directing tra?‘ic ?ow to respective 
levels of a multiple level parking garage. 

Other objects, purposes and characteristic features of 
the present invention will be in part obvious from the ac 
companying drawings, and in part pointed out as the de 
scription of the invention progresses. . 
For the purpose of simplifying the illustrations and 

facilitating in the explanation, the various parts and cir 
cuits constituting the embodiments of the invention have 
been shown diagrammatically and certain conventional 
illustrations including block diagrams have been em 
ployed, the drawings having been made more with the 
purpose of making it easy to understand the principles and 
mode of operation rather than with the idea of illustrating 
the speci?c construction and arrangement of parts that 
would be employed in practice. Thus, the various relays 
and their contacts are illustrated in a conventional man- 7 
her, and the symbols (-1-) and (-) are used to indicate 
connections to the terminals of suitable batteries, or other 
sources of electric current, instead of showing all of the 
wiring connections to these terminals. 

In describing the invention in detail, reference will be 
made to the accompanying drawings, in which like refer 
ence characters designate corresponding parts throughout 
the several views, and in which: . 
FIG. 1 shows a typical garage of the single level type 

adapted to schematically illustrate one embodiment of 
this invention in relation thereto; 
FIG. 2 is a schematic diagram showing the circuit or 

ganization in detail and partially in block diagram form 
for one embodiment of this invention as illustrated in 
FIG. 1; ' 

PEG. 3 shows a typical garage of the multiple level type 
adapted to schematically illustrate another embodiment 
of this invention; and 

F168. 4A, 4B and 4C are a schematic diagram showing 
the circuit organization in detail and partially in block 
diagram form for another embodiment of this invention 
as illustrated in FIG. 3. ‘ 
The present invention as disclosed herein shall be de 

scribed with respect to two basic applications thereof. 
Firstly, as exempli?ed by F168. 1 and Z, the present in 
vention will be considered in one application thereof as 
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related to a single level parking garage having a plurality 
of parking areas. Secondly, as exempli?ed by FIGS. 3, 
4A, 4B and 40, the present invention will be considered 
in another application thereof as related to a multiple 
level parking garage having a parking area on each of 
the respective levels thereof. 

SENGLE LEVEL PARKENG GARAGE 

System Organization 
With reference to FIGS. 1 and 2, the present inven 

tion will be presently described in relation to a single 
level parking garage having a plurality of parking areas. 
in this connection, FIG. 1 is illustrative of the manner in 
which the present invention may be related to a single 
level parking garage having a plurality of parking areas. 
That is, an illustration is shown in PEG. 1 of the relative 
location of vehicle detecting transducers in relation to 
each parking area thereof and a single trai‘?c lane pro 
viding access to each parking area. In addition, the rela 
tive location of signal light organizations including ar 
rows for directing or routing trat?c to the different park 
ing areas are shown with respect to each pair of parking 
areas in the single trai?c lane. PEG. 2 shows in detail 
and by block diagram the circuit organizations for a pair 
of parking areas required to effect the automatic direct~ 
ing or routing of vehicles to the different parking areas. 

Referring more particularly to FIG. 1, a single tral'iic 
lane STL is shown where vehicles may enter one end 
thereof designated IN and may proceed out of the other 
end designated OUT. Betwe .1 opposite ends of the 
single traf?c lane STL, a plurality of oppositely positioned 
parking areas are provided such as areas 3-1 and 3-7.. 
Each of the parking areas includes a plurality of parking 
spaces such as, for example, parking spaces 2-7 and as 
further indicated by dotted lines 8 for area With 
each of the parking areas, a vehicle detection system is 
provided, while a signal light organization is provided 
with each pair of parking areas. 
The vehicle detection system included with each park 

ing area includes an in detector'l'l" located at the entrance 
to the area as well as an Out Detector OT located adja 
cent the exit of such area. For example, In detector 
R--lT2 is shown to be located at the entrance to area 
13-1, while the Out detector R-OTZZ is shown to be lo 
cated adjacent the exit of area B-l. The purpose of the 
In detector R-lTZ is to detect each vehicle entering area 
8-1 for counting purposes, while the Out detector R-OTZ 
is for the purpose of detecting each vehicle which exits 
from area 3-2 also for counting purposes as will be more 
fully described hereinafter. 
A signal light organization B~SL is disposed adjacent 

to the entrances to areas 3-1 and B—2 so as to direct ve 
hicles into either area B—ll or area B2 or to direct such 
vehicles to proceed on the lane STL to the next parking 
area in the direction indicated by arrows ill. The signal 
light organization B-SL includes an arrow designated RA 
which when illuminated is adapted to automatically di 
rect vehicles into area B—1, an arrow designated LA which 
when illuminated is adapted to automatically direct ve 
hicles into area ‘5-2, and an arrow designated YA which 
when illuminated is adapted to direct vehicles in the di 
rection of arrows 11’. over lane STL. he manner in which 
these arrows RA, LA, and PA are automatically controlled 
according to the presence of vehicles in areas B—1 and 
8-2 is shown in FIG. 2. Also, it is to be understood that 
signal light organization A-SL associated with parsing 
areas A-1 and A-2 and signal light organiz tion C-SL 
associated with parking areas C-ll and C4; are similar to 
that shown in FIG. 2. With the general organization of 
FIG. 1 in mind, the detailed circuits shown in PEG. 2 
will now be described. 

Referring to P16. 2, a separate diagrammatical illus 
tration is shown therein for each of the parking areas B~ll 
and 13-2 and the manner in which each is interconnected 
with the other to effect the automatic operation of the 
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signal light organization B—SL. Each of the areas B—1 
and 3-?) includes an in detector lT and an detector 
0T such as, for example, detector R-l'l'Z and detector 
R-OTZ for area 34; as mentioned above. Each detector 
is seen to include a transmitting transducer 2% and a 
receiving transducer 21 which may be employed respec 
tively to transmit and receive ultrasonic energy in the 
form of pulses for operation of the associated control ap 
paratus 23 for further controlling a relay such as relay 

A description of a system of this type appears in 
the Patent No. 3,045,909 granted to J. H. Auer, Jr. on 
fully 24, 1962. 

Generally speaking, it is considered sufficient for pur 
poses of this disclosure to note that in a system of the type 
disclosed in the Patent No. 1045309, pulsed electrical 
energy is supplied to the transmitting transducer fall from 
the control apparatus 23. Ultrasonic pulses are thus di 
rected by transducer 2%? toward the ?oor of the single level 
garage or a vehicle which appears thereunder, and a por 
tion of each sound pulse is re?ected back to the receiving 
transducer 21 where it is converted by such transducer 21 
to a weak electrical signal which is supplied to the control 
apparatus 23. The received re?ection pulses are discrimi 
nated on the basis of their roundtrip propagation time 
which determines whether they are received from the 
pavement or from the top of a passing vehicle. When a 
number of vehicle detection pulses have been successively 
received, relay R~I2 is energized to indicate the presence 
of a vehicle. In this manner, the vehicles entering or 
leaving each of the parking areas mentioned above in con 
nection with PEG. 1 are detected. 
As shown in FIG. 2, relays R42 and R-O2 both sup 

ply inputs to respective input circuits of differential counter 
DCI‘}, thereby providing an accurate count of the vehicles 
within the area B—l. Each of the differential counters 
D03 and DC4 employed for the respective parking areas 
B—l. and 3-2 is of the type which includes an add coil and 
a subtract coil adapted to be pulsed for adding and sub 
tracting counts which are indicative of vehicles entering 
or leaving such areas. Each of the parking areas de 
scribed above in connection with PEG. 1 has a certain 
vehicle capacity which the respective differential counters 
are effective to recognize in that a full relay FR asso 
ciated with each is adapted to be ener ed according to 
a read out signal from the respective differential counter 
when it is operated to display a full count for the respec 
tive parking area as vill be more apparent from the fol 
lowing description. 
Each operation of relay R-IZ in response to an entering 

vehicle controls a relay control circuit including relays 35, 
as, 37, 3t? and 39 which, in turn, controls the signal light 
organization B?SL. More particularly, the relays 35, 36, 
and 37 are adapted to be sequentially energized when 
three vehicles are detected in close succession by detector 
R—IT2. Each of the relays 35, 36 and 37 is shunted by a 
series-connected capacitor and resistor such as capacitor 
42 and resistor 43 for relay 36. Each such capacitor-re 
sistor combination delays the release of the respective re 
lay following its deenergization. Such timing relationship 
may be established according to the distance between ar 
riving vehicles appearing under transducer R-ITZ and, 
accordingly, may be adjusted as desired. Relay 39 is 
shown to be controlled according to the energization of 
relay 37 which control is indicative of at least three ve 
hicles appearing in close succession under transducer R— 
1T2. With relay RFRll adapted to be controlled as gen 
erally described above and relay 39 being controlled in 
the manner generally described, the illumination of ar 
rows RA, LA and ‘FA for signal light organization B-SL 
may be effected, but according to the operation of similar 
relays associated with the parking area B-Z. 

It is believed that the nature of the invention, its ad 
vantages and characteristic features as related to the pres 
ent application thereof can be best understood with fur 
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ther description being set forth from the standpoint of 
operation. 

Typical Operation 
In order that the present invention may be more fully 

understood in its application to a single level parking 
garage as shown in FIGS. 1 and 2, several assumptions 
will be made in order that typical operations may be de 
scribed therefor. 

Let is be assumed that the parking areas A-1 and A—2 ‘ 
are each ?lled with vehicles to their respective capacities. 
Further, let it be assumed that neither parking area B-l 
nor parking area B—2 is ?lled with vehicles to its respec 
tive capacity which is assumed to be 50, but have a num 
ber of vehicles therein as indicated by counters DOS and 
DC4. Let it also be assumed that four vehicles have en 
tered the single level parking garage at the entrance des 
ignated IN and are proceeding in the direction of arrows 
11 over the single traflic lane STL to parking areas B-1 
and B-2. , . 

In view of the assumptions made above, the signal 
- light organizations A-SL and B.SL are accordingly con 
trolled to automatically direct the assumed four vehicles 
to available parking spaces. With the parking areas A-1 
and R-2v ?lled with vehicles to their respective capacities, 
the arrow PA for signal light organization A-SL is illumi 
nated. Although the circuitry therefor is not shown in 
detail, it is similar to the circuit shown in FIG. 2 for 
areas B~1 and 13-2 Where both full relays RFRl and 
LFRI are energized. In FIG. 2, such circuit extends from 
(+), through front contact 50 of relay RFRl, through 
front contact 51 of relay LFRl, through the ?lament of a 
‘lamp 52 shown dotted in relationship with arrow PA for 
signal light organization B-SL to (—). Also, the arrow 
RA for signal light organization B-SL is effectively illumi 
nated by a'circuit shown in FIG. 2 which extends from 
(+), through back contact 55 of relay RFRL through 
back contact 56 of relay 39, through the ?lament of lamp 
57 shown dotted with arrow RA, to (—). 
As the vehicles proceed in the direction of arrows 11 

over lane STL in approach to the areas B—1 and B—2, 
such vehicles are automatically directed according to the 
controlled illumination of arrows RA and LA. As the 
?rst vehicle enters area B-l, In detector R-ITZ energizes 
relay R-I2. The energization of relay R-I2 causes a 
count to be added to counter DC3 while also causing re 
lay 35 to be energized. More particularly, a count is 
effectively registered on counter DC3 according to the 
completion of a circuit extending from (+), through 
front contact 6%} of relay R-IZ, through the winding, of 
the add coil (not shown) for counter DC3, to (-). The 
circuit for relay 35 extends from (+), through front con 
tact 61 of relay R~I2., through the winding of relay 35, 
to (—). A capacitor 64 connected in shunt with relay 35 
and provided for the purpose of governing the release 
of relay 35 is charged by a circuit extending from (+), 
through front contact 61 of relay R-I2, through the ca 
pacitor 64, through resistor 65, to (—). Also, a stick 
circuit for relay 38 is completed from- (+), through front 
contact 68 of relay R-I2, through front contact 70 of re 
lay 38, through the winding of 38, to (—). 
Assuming that the second car is detected by dectector 

R-ITZ before the deenergization of relay 35, i.e., before 
capacitor 64 is discharged therethrough, relay 36 will be 
energized through a circuit including front contact 72 of 
relay 35. It should be noted that upon the deenergiz’ation 
of relay R-IZ following the passage of the ?rst vehicle, 
relay 38 is deenergized since the stick circuit completed 
through front contact 68 of relay R-IZ is disconnected. 
With relay R-IZ being energized when the second vehicle 
is detected and relay 38 being now deenergized, relay 36 
is energized by a circuit extending from (+), through 

' "back contact 73 of relay 38, through front contact 74 of 
relay R-IZ, through front contact 72 of relay 35, through 
‘the winding of relay 36, to (—). In addition, the ca 
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. 3 . 

pacitor 42 connected in shunt with relay 36 is charged 
through this same circuit and through the resistor 43, to 
(—). After an interval as determined by the charge on 
capacitor 602, relay 35 drops away. As the vehicles are 
assumed to appear in immediate succession, the deenergiz 
ation of relay 35 will not take place prior to the energiza 
tion of relay 36. With relay 35 being then deenergized 
and with the deenergization of relay R-IZ, an energizing 
circuit is completed for relay 38 which extends from (+), 
through back contact 68 of R—l'2, through back contact 
76 of relay 35, through the winding of relay 33, to (—). 
When the third vehicle is detected by detector R-ITZ, 

relay R-IZ is once again energized. Relay 36 is still en 
ergized and with the energizing of relay 38 as described 
above, relay 37 is energized by a circuit extending from 
(+), through front contact 73 of relay 38, through front 
contact 73 of relay R-IZ, through front contact 80 of re 
lay 36, through the winding of relay 37, to (—). Also, 
a capacitor 32 is charged by such circuit through a resis 
tor 83, to (-~). With relay 37 now energized, the circuit 
for energizing relay 39 is completed from (+), through 
front contact 85 of relay 37, through the windingof re 
lay39,to(—~). ' 

The energizaton of relay 39 disconnects the energizing 
circuit for the lamp 57 associated with arrow RA so as 
to extinguish the illuminationv thereof. Arrow LA is 
illuminated according to the energization of relay 39 by 
a circuit extending from (_-|-), through back contact 55 
of relay RFRl, through front contact 56 of relay 39, 
through back contact 87 Yof relay 99 associated with 
area B-2 and similar to relay 39, through back contact 
92 of relay LFRl, to the ?lament of a lamp 93 included 
with arrow LA, to (—). The illumination of arrow 
LA will prevail until the deenergization of relay 39 as 
determined by the deenergization of relay 37 as well as 
its slow release characteristics as indicated. With arrow 
LA illuminated, the fourth vehicle will be directed or 
routed into parking area B—2. Thus, the counters DC3 

. and DC4 would now respectively display the counts 
“044” and “038.” 

It is to be understood that the circuits shown in FIG. 2 
have been provided according to an arbitrary selection 
of three vehicles appearing in immediate succession to 
either area 13-1 or area B-Z. It is apparent that this cir 
cuit arrangement could be explained to permit more or 
less than three vehicles to enter in immediate succession 
to either of such areas B~l or B-2 and to appropriately 
control signal light organization B—SL. 

If it is assumed that seven vehicles have entered the 
single level parking garage at the entrance designated 
IN and are proceeding in the direction of arrows 11 over 
the single tra?c lane STL to parking areas 5-1 and B—2, 
and in view of the above assumptions, the arrows RA, 
LA and PA for signal light organization B—SL are adapted 
to be successively illuminated according to the present 
invention. 
The ?rst three vehicles proceeding to the parking 

areas B—1 and 13-2 will be directed into parking area B-l 
according to the illumination of arrow RA by a circuit 
described above. When the relays 35, 36, 37, 38 and 
39 are controlled thereby in the manner described above, 
the energizing circuit for lamp 93 associated with arrow 
LA is completed as described above. The next three 
vehicles immediately following the ?rst three vehicles 
are 'then directed into the parking area B—2 according 
to the illumination of arrow LA. Relays 95, 96, 97, 98 
and 9% associated with the parking area B-Z are con 
trolled similar to the respective relays 35, 36, 37, 38 

Assuming that the 
relay 39 associated with are B41 is still energized and 
relay 3% is new energized according to the similar man 
ner of operation as described above for relay 39, the 
arrow PA is illuminated according to a circuit completed 
from (+), through front contact lid of relay 39, through 
front contact 192 of relay 90, through the ?lament of 
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lamp ‘52 associated with arrow PA, to (—). Thus, the 
seventh vehicle is automatically directed by the illumina 
tion of arrow PA to the parking areas C—1 and C-2. 
To further illustrate the automatic control of each 

signal light organization SL, and in view of the above 
assumptions, let it be assumed that one vehicle leaves 
the parking area A—2. As such vehicle leaves area A-Z, 
detector L*OTl detects such vehicle which causes a 
relay similar to relay L432 for area 13% to be momen 
tarily energized. This will cause the arrow LA for signal 
light organization A~SL to be illuminated in lieu of arrow 
PA as described above. The manner in which this is 
effected will be explained with respect to PEG. 2 and 
the circuits shown for areas B—l and B—2. 
As the relay similar to relay L432 is energized, a cir 

cult is completed to the subtract coil of a counter similar 
to counter D0; which extends from (+), through front 
contact 1&4 of relay L—®2, through the winding of the 
subtract coil (not shown) for counter D64, to (—). A 
relay similar to relay LFRI which has been energized 
according to a full count on the associated counter for 
area A-Z as described above is now deencrgized. A cir 
cuit similar to the circuit including front contact 51 of 
relay LRFl as described above is thus disconnected to 
extinguish the lamp for arrow EPA in signal light organi 
zation A—SL. A circuit is completed for a lamp similar 
to lamp $3 associated with the arrow LA through back 
contact @2 of relay LFRl as described above for causing 
the illumination of arrow LA for signal light organiza 
tion A-SL. 

If it is now assumed that one vehicle leaves the park 
ing area A—l, the arrow LA is extinguished while the 
arrow RA is illuminated for light signal organization 
A-SL. The detector R~OT1 detects such vehicle as it 
leaves area A-l which causes a relay similar to relay 
R-llZ for area 39-1 to be momentarily energized. A cir 
cuit is then completed similar to the circuit extended from 
(+), through front contact 1% of relay R—tl2, through 
the subtract coil (not shown) for counter DC3, to (—-). 
Thus, a relay similar to relay RFRl for area A-Z is effec 
tively deenergized which causes a similar circuit including 
back contact 55 of relay RFRl to be completed for en 
ergizing a lamp 57 w‘ ich illuminates the arrow RA for 
signal light organization A-SL similar to that shown in 
FIG. 2. 

In the operation of the signal light organizations A-SL, 
E-SL and C-SL, similar circuit organizations for that 
shown in FIG. 2 would provide that the arrow RA for 
each is normally illuminated according to available park 
ing spaces in the areas A—l, B4 and C4. It is apparent 
and thus should be understood that the circuitry shown 
in FIG. 2 could be readily reorganized to provide that 
arrow LA in each instance ‘be normally illuminated. 

MULTIPLE LEVEL PARKING GARAGE 

System Organization 
With reference to FIGS. 3, 4A, 4B and 4C, the present 

invention will presently be described in relation to a 
multiple level parking garage. in this connection, FIG. 3 
is illustrative of the manner in which the present inven 
tion is related to a multiple level parking garage in that 
it shows the relative location of vehicle detectors in rela 
tion to each level thereof, while also showing the relative 
location of signal light organizations including arrows 
for directing or routing tra?ic to the respective levels. 
FIGS. 4A, 4B and 4C show in detm'l how the operation 
of respective detectors for the different levels according 
to the presence of vehicles is adapted electronically to 
control the different signal light organizations for auto 
matically directing such vehicles to the different parking 
areas. 

Referring more particularly to FIG. 3, three levels 
Ll, L2 and L3 of a multiple level parking garage are 
illustrated with connecting ramps being shown between 
levels Ll and L2 and levels L2 and L3 for permitting the 
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entrance of vehicles thereto and the exit of vehicles there 
from. For vehicles entering levels L2 and L3, these 
In ramps are respectively designated IE2 and IE3, while 
the Out ranips providing for vehicles exiting from levels 
L2 and L3 are designated respectively CR2 and CR3. 
The manner in which vehicles normally travel in a multi 
ple level parking garage of this type for the respective 
levels is indicated by the arrows designated 9. Although 
the ilow of tratlic may in some‘ instance differ somewhat 
from that shown by the arrows 9 for the type of multiple 
level parking garage illustrated, it is assumed for purposes 
of explanation herein that vehicles travel in the levels L1, 
L2 and L3 and therebetween in the manner indicated 
by the arrows 9. To ensure that the tra?ic on levels L2 
and L3 ?ows in the manner indicated by arrows 9, a sign 
14 is located adjacent the entrance thereto from ramps 
1R2 and 1R3 bearing directions such as “DO NOT EN 
TER.” The parking spaces for the respective levels L1, 
L2 and L3 may be located as shown by the spaces desig 
nated 
The application of the present invention 1‘0 the multiple 

level parking 
particularly indicated by the relative location of appara 
tus for detecting the presence of vehicles as well as ap 
paratus for automatically directing such vehicles to park 
ing areas having available parking spaces or out of the 
multiple level parking garage. In each of the levels L, L2 
and L3, an In detector IT is provided for detecting each 
vehicle which enters the respective level, while an Out 
detector OT is provided for detecting the presence of each 
vehicle which exits from the respective level. For exam 
ple, level L2 has In detector 1T2 shown in relation to the 
upper portion of in ramp 1R2, while an Gut‘ detector 
0T2 is shown in relation to the upper portion of Out 
ramp ()R2. in addition, each of the levels L1, L2 and L3 
includes a signal light organization SL provided for the 
purpose or" automatically directing tralhc to the respective 
levels according to the automatic control thereof in respect 
to the detection of vehicles by the transducers lT and 
GT. Each of the signal light organizations SL is seen 
to include three arrows such as arrows UAZ, PAZ and 
DAZ for signal light organization SL2 for automatically 
directing tra?ic in a manner to be presently described. 
‘With respect to the signal light organizations SL and the 
transducers IT and OT for the respective levels L1, L2 
and L3, it is seen that these elements are shown to be 
connected by dotted lines designated E5 to the ceilings and 
ramps of the respective levels. For example, signal light 
organization SL2 is indicated to be connected to the ceiling 
17 of level L2, while transducer 1T2. and GT2 are indicate 
to be connected respectively to the undersides or" ramps 
IE3 and 0R3. These elements are located in the positions 
shown in order that a more complete understanding may 
be had as to the relative location thereof in the illustra 
tion of the multiple level parking garage shown in H6. 3. 

Referring to FIGS. 4A and 4E and 4C, a separate dia 
grammatical illustration of circuitry is shown therein for 
each of the levels Ll, L2 and L3 and the manner in which 
each is interconnected with the others to ellect the auto 
matic operation of the signal light organizations SL1, 
SL2 and SL3. In this respect, each of the detectors IT 
and OT for respective levels L1, L2 and L5 is shown to 
be similar to that shown in FIG. 2. That is, each includes 
a transmitting transducer 2-3 and a receiving transducer 
211 which may be employed respectively to transmit and 
receive pulsed ultrasonic energy for causing operation of 
a control apparatus 2.?) according to the nature of the 
re?ected sound pulses for further controlling a relay such 
as relay 0V2 for level L2. The, manner of operation 
herein is similar to that disclosed in the Patent No. 
3,045,909, as mentioned above. 
As shown in FIGS. 4A, 4B and 40, the operation of 

respective relays IV and CV for levels L1, L2 and L3 
according to vehicles entering and leaving such levels L1, 
L2 and L3 is adapted to control differential counters DCS, 

garage as generally described above is more, 
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D06 and DC7. Each of such counters DCS, DC6 and 
D07 includes an add coil and a subtract coil adapted to 
be pulsed for adding and subtracting counts which are 
indicative of vehicles entering or leaving such levels for 
providing an exact count of the vehicles in each level. 
Each of the levels shown in FIG. 3 has a certain vehicle‘ 
capacity which the respective dillerential counters are ef 
fective to recognize in that a full relay PR employed 
with each counter is adapted to be energized according 
to a read out control from the respective di?erential 
counter when it is operated to display a full count and 
above for the respective parking level which is similar 
to that described above for counters D03 and DC4. Also, 
each such counter is adapted to provide such read out 
control where a number more than the total capacity of 
each level is present. 
The operation of each relay W1, W2 or 1V3 according 

to the controlled conditions of respective 1n transducers 
1T1, 1T2 and 1T3 is adapted to control a relay control 
circuit including a plurality of relays such as relays 110, 
111, 112, 113 and 114 for level L2 similar to the relays 
35, 36, 3'7, 38 and 39 described above. The operation 
of these. relays for level L2 as well as similar groups of 
relays for levels L1 and L3 according to the continual 
appearance of vehicles under respective In transducers 
1T2, IT1 and 1T3 is effective to accordingly control the 
signal light organizations SL1, SL2 and SL3. 
With respect to the relay control circuits for each of 

the levels L1, L2 and L3, each is shown to be similar 
to that provided for the parking area B—1 as shown in 
FIG. 2. That is, a capacitor-resistor combinationis pro— 
vided for delaying the deenergization of the three relays 
employed to count successively appearing vehicles such 
as relays 110, 111, and 112 for level L2 while relay 114 
is shown to be a slow release relay. Relay 111 includes, 
for example, the capacitor-resistor combination of capaci 
tor 115 and resistor 116 connected in shunt therewith. 

Each of the signal light organizations SL1, SL2 and 
SL3 includes three arrows with appropriate indications 
underneath each arrow provided for facilitating in the 
interpretation of such arrows. For example, signal light 
organization SL2 includes an up arrow UAZ, a park arrow 
PA2 and a down arrow DAZ with the respective indica 
tions written thereunder of “UP,” “PARK” and “DOWN.” 
The illumination of the arrows is shown to be controlled 
according to the conditions of each full relay PR and 
the count total relay such as relay 114 for level L2 as 
well as being controlled according to the operated condi~ 
tion of similar relays for levels L1 and L3. It will be 
noted that the arrows UAl, PAl and DA1 for signal 
light organization SL1 are arranged differently as com 
pared to similar arrows for signal light organizations SL2 
and SL3. It will be appreciated that the direction in 
which the vehicles proceed in levels L1, L2 and L3 ac 
cording to arrows 9 as shown in FIG. 3 is somewhat 
different. 

It is believed that the nature of the invention, its ad 
vantages and characteristic features as related to the 
present application thereof can be best understood with 
further description being set forth from the standpoint of 
operation. 

Typical Operation 

In order that the present invention may be more fully 
understood in its application to a multiple level parking 
garage as shown in FIGS. 3, 4A, 4B and 40, several 
assumptions will be made in order that typical operations 
may be described therefor. 

Let itbe assumed that the parking level L1 is ?lled 
with vehicles to‘ its respective capacity which is shown 
in FIG. 3 to be ?fty-eight. Further, let it be assumed 
that neither parking level L2 nor parking level L3 is 
?lled with vehicles ‘to itsrespective capacity’ which in 
each case is indicated to be sixty-four according to FIG. 
3. Let it ?so‘ be assumed that four vehicles have entered 

10 

15 

25 

30 

110 

45 

50 

55 

60 

1% 
level L1 in the direction of arrow 31} at the entrance 
designated IN as shown in FlG. 3. Such vehicles are 
assumed to be in immediate succession and are further 
directed to proceed in the direction of arrows 9. 
With reference to FIGS. 3, 4A, 4B and 4C, and in view 

of the assumptions made above, the signal light organiza 
tions SL1, SL2 and SL3 are accordingly controlled to 
automatically direct the assumed four vehicles to avail 
able parking spaces. \Vith the assumption that level L1 
is ?lled to its capacity, full relay’ PR1 associated with 
counter DCS is adapted to be energized according to the 
manner described above. The counter DCS displays the 
numeral ?fty-eight which is indicative of a full count for 
level L1. In this connection, each of the four vehicles 
entering level L1 in the direction of arrow 30 will be 
detected by transducer 1T1 and will thus cause the mo 
mentary energization of relay 1V1. This will cause a 
count to be added to counter DC5 by a circuit extending 
from (+), through front contact 199 of relay 1V1, 
through the add coil (not shown) for counter DCS, to 
(—). As described above, the counter DCS is adapted 
to maintain relay PR1 energized even though a greater 
number than the full count is registered on counter DCS. 

With relay PR1 being energized, arrow UA1 for signal 
light organization SL1 will be illuminated according to 
two circuits controlled by the deenergized condition of 
the full relay PR2 and PR3 associated respectively with 
levels L2 and L3. For example, one such circuit extends 
from (+), through back contact 1% of relay PR2, over 
wire 105, through front contact 1% of relay PR1, through 
the ?lament of lamp 1%‘? associated with arrow UA1, to 
(—). Each of the four vehicles are then being directed 
up the in ramp 1R2. 
As the four vehicles arrive in immediate successive 

under In detector 1T2 on the ramp 1R2, each is detected 
which causes the momentary energization of relay 1V2. 
For each energization of relay 1V2, a circuit is completed 
to the subtract coil (not shown) of counter DCS which 
extends from (+), through front contact 118 of relay 
1V2, over wire 119,'through the subtract coil (not shown) 
included with counter DC5, to (—). The counter DCd 
then will return to a display of ?fty~eight for level L1. 
in addition, a circuit will be completed at similar times 
to cause a similar number of counts to be added to counter 
DC6 which circuit extends from (+), through front con 
tact 12d of relay 1V2, through the add coil (not shown) 
included with counter DCd, to (—). 
The relays 11%}, 111, 112 are controlled through con 

tacts 123, 124 and 125 respectively of relay IV2 accord 
mg to the detection of the ?rst three vehicles similar to 
that described above for relays 35, 36 and 37. In this 
connection, the relay 113 is controlled through front and 
back contact 127 of relay 1V2 in the manner described 
above for relay 38. 
energized condition, relay 114 is energized according to 
the completion of a circuit extending from (+), through 
front contact 129 of relay 112, through the winding of 
relay 11st, .to (—). 

Because of the deenergized condition of relay PR2 and 
the deenergized condition of relay 114 for the ?rst three 
vehicles, the arrow PAZ for signal light organization SL2 
is illuminated according to a circuit completed from (+), 
through back contact 1% of relay PR2, through back 
contact 131 of relay 114, through the ?lament of lamp’ 
132 associated with arrow PAZ, to (—). When relay 
1114 becomes energized, however, this circuit is discon 
nected through back contact 131 of relay 114 vwhich 
causes the illumination of arrow PAZ to become extin 
guished. ‘ A circuit is then completed through front con- ' 
tact 131 of relay 114 which extends from (+) through 
back contact 139 of relay PR2, through front contact 

' ‘131 of relay 114, through the ?lament of lamp 135 asso 

75 

ciated with arrow UAZ, to (5-).v The'fourth vehicle is 
then directed up ramp 1R3 to level L3. 
When such fourth vehicle is detected by transducer 

As relay 112 is controlled to an 
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1T3, relay 1V3 is momentarily energized which causes a 
count to be subtracted from counter DCd and a similar 
count to be added to counter DC’Z. For counter nos, 
a circuit is completed from (+), through front contact 
13'? of relay 1V3, over wire 13%, through the subtract 
coil (not shown) included with counter E06, to (—). 
For counter DC’i, a circuit is completed from (+), 
through front contact 139 of relay lVl‘w, through the add 
coil (not shown) included with counter DC7, to (—). 
in view or" the above assumptions, such fourth vehicle 
will be directed to park in level L3 since the arrow PA3 
for signal light organization SL3 is illuminated according 
to a circuit completed trom (+), through back contact 
146 of relay PR3, through back contact N2 of a relay 
liilll similar to relays lid, 9% and 39, through the ?lament 
of a lamp 145 associated with arrow PAE, to (—-). 

Let it be assumed that the parking level Lil has less 
vehicles therein than its toll capacity of‘?fty-eight. Also, 
let it be assumed that the level L2 now has sixty-two 
vehicles parked therein, while the level L3 has some hum» 
ber of vehicles less than its capacity of sixty~four. Let 
it be further assumed that seven vehicles enter level Ll 
at the entrance designated EN in the direction of arrow 
36 with such vehicles appearing in a successive and im 
mediate manner. 

In view of the above assumptions, the arrow PAIt 
for signal light organization SL1 is illuminated according 
to a circuit completed from (+), through back contact 
1457 of relay PR1, through back contact 143 of relay 1% 
similar to another count total relay such as relay 39, 
through the ?lament of a lamp 151 included with arrow 
PAL to (—). The arrows PAZ and PA3 for respective 
signal light organizations SL2 and SL3 are also illumi 
nated according to circuits therefor described above. 
As the ?rst three vehicles enter level L1 in the direction 

of arrow 30 and are detected by In transducer 1T1, the 
relay 1V1 is momentarily energized accordingly. Relays 
153, 154 and 155 are accordingly controlled through front 
contacts 158, 1.59 and 1.60 of relay PM as relay 1V1 is 
repeatedly energized. Such relays 153, 154 and 155 are 
controlled according to the conditions of relay 162 similar 
to relay 38 described above. A count total relay 15¢} 
energized following the detection of the third vehicle and 
the energization of relay 155 by a circuit extending from 
(+), through front contact Edi,’ of relay 155, through 
the winding of relay 150, to (-—) causes the illumination 
of up arrow UAl and the extinguishment of lamp 151 
included with arrow PA1 for signal light organization SL. 
Such circuit for causing the illumination of arrow UAl 
extends from (+), through back contact 147 of relay 
FRI, through front contact 148 of relay 1%, through the 
?lament of lamp 107 included with arrow UAl, to (--—). 
Arrow UAl will remain illuminated according to the slow 
release characteristics of relays 155 and 150 as shown 
in FIG. 4A and, for purposes of description herein, it 
will be assumed that the next four vehicles will be directed 
up ramp 1R2 before the extinguishrnent of arrow UAL 
As the four vehicles proceed up ramp 1R2, each is de 

tected by In detector 1T2 which causes the momentary 
energization of relay 1V2 for each such detected vehicle. 
Relays Hull, 111 and 112- are controlled in the manner 
described above for relays 35, 36 and 37 with the relay 
114 being controlled to an energized condition when relay 
H2 is energized. The up arrow UAZ for signal light 
organization SL2 is caused to be illuminated by a different 
circuit before relay lid is energized. The ?rst two vehi 
cles detected by detector 1T2 causes counts to be added 
to counter D0’) which, in view of the assumption made 
above, causes relay PR2 to be energized. A circuit is 
then completed for illuminating arrow UAZ of signal light 
organization SL2 which extends from (-1-), through back 
contact 165 of relay PR3, over wire 166, through front 
contact 167 of relay PR2, through the ?lament of lamp 
135 included with arrow UAZ, to (-~). The third and 
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fourth vehicles of the four vehicles on ramp 1R2 are 
then directed up to level L3. 
As such two vehicles proceed on ramp IRS to level 

L3, each is detected by in detector 1T3 which causes the 
relay IV?) to be accordingly energized in succession. Ac 
cordingly, relays 17d and 171 will be sequentially ener 
gized, while relays 172 and 144% will remain deenergized. 
Relay 173 will be controlled similarly to that described 
above for relay 33. 
As the various assumed vehicles enter the levels L1, 

L2“; and L3, counts are added to the counters DCS, DC6 
and DC‘7 in the manner described above. As certain of 
the vehicles travel up the ramps 1R2 and IRS as described 
above, counts are subtracted from counters DCS and DC6 
so as to provide an exact count of the vehicles on each 
of the levels L1, L2 and L3. In this connection, as the 
four vehicles mentioned above are directed up ramp 1R2 
and are sequentially detected by transducer 1T2, a circuit 
is completed to the subtract coil (not shown) of counter 
DCS as described above for subtracting four counts. 
Also, as the two vehicles proceeding up ramp 1R3 are 
sequentially detected by transducer 1T5, a circuit is com 
pleted to the subtract coil (not shown) of counter DC6 
which causes two counts to be subtracted therefrom as 
the vehicles enter level L3. 

In a similar manner to that described above for count 
ing vehicles traveling from level L1 up to level L3 through 
level L2 where the counters DCS and D06 and DC] were 
accordingly controlled to display the proper counts of 
vehicles on each such level, vehicles which travel on Out 
ramps CR2 and CR3 causes the counters DC5, D06 and 
DC? to be operated in a reverse direction. 

Let it be assumed that a vehicle leaves level L3 by way 
of Out ramps CR3 and 0R2 and out of level L1 at the 
exit designated OUT in the direction of arrow 165. As 
such vehicle is detected by Out transducer 0T3, relay 
6V3 is appropriately controlled for causing a circuit to 
be completed to the subtract coil (not shown) of counter 
DC7, to (-—). Also, a circuit is completed tothe add 
coil (not shown) of counter DC? which extends from 
(+), through front contact 168 of relay 0V3, over wire 
16%, through the add coil (not shown) included with 
counter DCé, to (——). Thus, a count is subtracted from 
counter D87, while a count is also added to counter DC?. 
While such vehicle travels on ramp 0R2 it is detected 
by transducer 0T2 which causes similar circuits to be 
completed to the subtract coil (not shown) of counter 
on and the add coil (not shown) or" counter DCS for, 

respectively, subtracting and adding a count thereto. As 
such vehicle proceeds out of level L]. in the direction of 
arrow 165 and is detected by Out detector 0T1, a circuit 
is completed to the subtract coil (not shown) of counter 
DCS which extends from (-1-), through front contact 180 
of relay 0V1, through the subtract coil (not shown) in 
cluded with counter DCS, to (—-). 
The full relays PR1, PR2 and PR3 adapted to be ener 

gized as described above are adapted to control the 
illumination of down arrows DAZl, DAZ and DA3 so as 
to obviate unnecessary vehicular tra?ic up In ramps 1R2 
and LR. For example, when levels L2 and L3 have full 
capacities of vehicles, a circuit is completed which extends 
from (+), through front contact 182 of relay PR3, over 
wire 5.83, through front contact 1% of relay PR2, through 
the ?lament of lamp 185 included with arrow DAZ, to 
(~). Similar circuits may be traced for arrows DAl 
and DA3. 

it will be appreciated that the circuits shown in FIGS. 
4A, 4B and 4C can be expanded according to the number 
of parking levels in a multiple level parking garage. Thus, 
automatic direction of vehicles as well as an accurate 
counting of such vehicles for a plurality of parking levels 
can be effected by the present invention. 

SUMMARY 

In the embodiment of the present invention shown and 
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described, an automatic trai?c directing system for differ 
ent types of garages has been presented. More particu 
larly, such system provides that vehicles appearing in the 
presence of the detecting means in a successive manner 
and immediately thereto can be effectively directed by 
signal light organization to parking areas in groups. Also, 
a novel counting system is shown and described w‘ erein 
an exact total of the vehicles in each parking area, irre 
spective of the type of garage, is provided. ‘ 

In the multiple level type garage, the counting of vehi 
cles entering and leaving each level thereof is required 
in order to appropriately control the signal light organiza 
tions for each such level. 
Having described an automatic traffic directing system 

related to two types of parking garages, as speci?c em 
bodiments of the present invention, it is desired to be 
understood that these forms are selected to facilitate in 
the disclosure of the invention rather than to limit the 
number of forms which it may assume; and, it is to be 
further understood that various modi?cations, adapta 
tions and alterations may be applied‘to the speci?c forms 
shown to meet the requirements of practice, without in 
any manner departing from the spirit or scope of the 
present invention. 
What I claim is: 
1. In a parking garage having at least two independ 

ently accessible parking areas, traffic directing means re 
sponsive t0 the number of vehicles in a ?rst of said park 
ing areas for directing vehicles into said ?rst area only 
when there are parking spaces available therein but di 
recting vehicles away from said ?rst area to a second of 
said parking areas when there are no parking spaces avail 
able in said ?rst area, means for detecting each vehicle 
entering said ?rst area, and control means governed by 
said detecting means and responsive to the entry of a 
predetermined number of vehicles into said ?rst area 
within a predetermined time interval for controlling said 
traf?c directing means to direct further vehicles approach 
ing said ?rst area away from said ?rst area and to said 
second area even though there are available parking spaces 
remaining in said ?rst area. 

2. The invention as de?ned in claim 1 in which said 
trai?c directing means directs said further vehicles away 
from said ?rst area and to said second area only for a 
predetermined interval which is selected to provide sul? 
cient time for said predetermined number of vehicles 
which last entered said ?rst area to all be ‘parked. 

3. The invention as claimed in claim 1 in which said 
garage includes at least three independently accessible 
parking areas, said traf?c directing means beingalso re 
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sponsive to the number of vehicles in said second parking‘ 1 

14 
area, said control means controlling said tra?‘ic directing 
means to direct said further vehicles to said second area 
only when there are parking spaces available in said 
second area but controlling said tra?ic directing means to 
direct tna?ic to a third of said areas when said second 
area has no parking spaces available. 

4. In a parking garage having at least two independent 
ly accessible parking areas, vehicle detection means for 
detecting each vehicle entering a ?rst of said areas, con 
trol means operatively connected to said detection means 
and being distinctively responsive when said detection 
means has detected at least a predetermined number of 
vehicles within a preselected time interval, tra?c direct 
ing means, said control means when distinctively respon 
sive acting on said tra?ic directing means to direct fur 
ther vehicles to a second of said areas. 

5. The invention of claim 4 wherein said traffic direct 
ing means is controlled to direct tra?ic away from said 
?rst area and to said second area only for a predetermined ' 
time interval which is at least of su?icient duration to per 
mit the vehicles last entering said first area to be all 
parked, whereby under heavy traf?c conditions vehicle 
congestion in said parking areas is reduced. ' 

6. A tra?ic routing system for a parking garage having 
a plurality of independently accessible parking areas each 
having at least one entranceway and one exitway, vehicle 
registering means at each entranceway and each exitway 
and responsive to each vehicle passing the‘rethrough, dif 
ferential counting means for each area operatively con 
nected to all the vehicle registering means associated with 
said area so as to advance a count in one direction for each 
vehicle entering said area and to advance a count in the 
opposite direction for each vehicle leaving said area, traf 
?e directing means governed by said differential counting 
means for directing vehicles ‘into said area only if the 
number of vehicles already in said area is less than the 
parking capacity of said area, ‘and auxiliary counting 
means operatively connected to said vehicle registering 
means for said entranceways for controlling said tra?ic 
directing means to route tra?ic away from said area even 
though there are available parking spaces therein when a 
predetermined plurality of closely following vehicles have 
within a predetermined short time interval been registered 
as entering said area. 
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