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DISPATCHING SYSTEM CIRCUIT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates in general to dispatching sys 

tems and, more particularly, to improvements in a con 
trol circuit for use therein. 

2. Description of the Prior Art 
Electronic dispatching systems, particularly suitable 

for use in drive-in banks and the like, have been pro 
vided for efficiently controlling the movement of vehic 
ular or pedestrian traffic or other moving units from a 
dispatching or entrance station to a plurality of serving 
or receiving stations by accepting electrical request sig 
nals or teller calls from the latter as they are generated 
and subsequently presenting instruction messages at 
the dispatching station in a predetermined sequence, 
the messages being preferably presented by means of 
visual displays of numerical indicia corresponding to 
the serving stations. See, for example, U.S. Pat. No. 
3,206,722, which issued on Sept. 14, 1965 to O. T. 
Gustus et al; and U.S. Pat. No. 3,588,808, which issued 
on June 28, 1971 to R. T. Gustus. 
The dispatching systems typified by the disclosures of 

these patents contain control circuits each having plu 
ral actuating means each at an associated serving sta 
tion for producing electrical request signals, plural 
latching relays or other switching means each in circuit 
with an associated one of the actuating means for actu 
ation in response to a request signal produced by the 
latter, instructing means for each of the serving sta 
tions, each of the instructing means being operated in 
response to actuation of an associated latching relay, 
and a stepping relay having a three group set of step 
ping switches stepping in unison in response to energi 
zation of the stepping relay, the first group being in a 
circuit operable to control the positioning of the set, 
the second group being in circuit with the instructing 
means for selective energization thereof in accordance 
with the positioning of the set, and the third group 
being in circuit with the latching relays and being oper 
able to return the latter to their un-actuated positions, 
thereby cancelling the effect of a request signal pro 
duced by the actuating means at a serving station fol 
lowing operation of its associated instructing means. 
However, as those familiar with dispatching system 

control circuits will appreciate, circuits typified by the 
disclosures in the foregoing U.S. patents each include 
a stepping relay having alternately interconnected relay 
outlets or terminals in order to provide resting positions 
for the stepping switch wiper, thereby allowing only 
one-half of the stepping switch outlets or terminals to 
be connected to actuating means at the serving stations 
for receiving request signals or teller calls. This circuit 
design requires the use of a stepping relay having twice 
as many terminals or outlets as there are serving sta 
tions, representing an unnecessary cost, particularly 
when the dispatching system is utilized to direct moving 
traffic, pedestrians or other units to a large number of 
serving stations. If the alternately connected terminals 
of the stepping relay were not provided in a typical 
prior known dispatching system circuit, the stepping 
switch would step or hunt continuously during circuit 
conditions where no request signals are stored in the 
dispatching system, thereby causing the instructing 
means to be sequentially energized in accordance with 
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2 
the rotation of the stepping relay wiper, resulting in er 
roneous instructions. 

SUMMARY OF THE INVENTION 

The present invention comprises improvements in a 
dispatching system control circuit which enable full uti 
lization of the stepping relay terminals or outlets for 
connection to the serving stations to receive request 
signals, thereby providing a more economical and effi 
cient control circuit. The present invention accom 
plishes this full utilization of the stepping relay termi 
nals by providing first electromechanical relay means 
or other suitable switching means in a circuit with all 
of the latching relays to be operated in response to ac 
tuation of any of the latter, operation of the first relay 
means serving to complete an energizing circuit for the 
stepping relay to initiate stepping or hunting thereof, 
second relay means in parallel circuit with the stepping 
relay for simultaneous energization there with, the first 
and second relay means cooperating to complete an en 
ergizing circuit to enable initiation of operation of the 
instructing means in response to de-energization of the 
stepping relay; and third relay means in circuit with the 
third group for controlling the latter to de-actuate an 
actuated latching relay following operation of the in 
structing means associated with the latter. The present 
invention therefore provides means for indicating to 
the circuit when the stepping relay is stepping or hunt 
ing, and when it is stopped, and for operating the in 
structing means after the stepping relay has stopped to 
a predetermined operating position corresponding to 
one of the serving stations. The present invention also 
includes means for cancelling the effect of a request 
signal produced by the actuating means at each serving 
station following operation of its associated instructing 
eaS. 

In addition to the foregoing, the present invention 
comprises an improved dispatching system control cir 
cuit wherein an electronic timer is provided to repeti 
tively initiate operation of the stepping relay at regular 
preselected time intervals in response to simultaneous 
actuation of plural latching relays, the timer being fur 
ther operable to maintain operation of each instructing 
means for a preselected time interval. 
Accordingly, it is an important object of the present 

invention to provide a novel and improved control cir 
cuit for use in a known dispatching system. 
Yet another important object of the present inven 

tion is to provide an improved control circuit for a dis 
patching system to enable full utilization of the termi 
nals or outlets of a stepping relay contained therein. 
Numerous other objects and advantages of the pres 

ent invention will be apparent from the following de 
scription, which, when taken in conjunction with the 
accompanying drawings, discloses a preferred embodi 
ment thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1, 2 and 3 are schematic diagrams, employing 
detached relay contact notation, illustrating some of 
the features of the preferred embodiment of the pres 
ent invention; 
FIG. 4 shows the operation of a treadle-operated 

switch or other switching means actuated in response 
to the presence of a unit to be dispatched; 
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FIG. S illustrates the use of 3 electronic timer for 
initiating operation of the instructing means at Tegular 
preselected time intervals, 
FIGS. 6 and 7 illustrate visual and audible indicating 

devices controlled by the dispatching System circuit. 
and 

FIG. 8 illustrates the relay circuit used to control de 
actuation of an actuated latching relay, 

DESCRIPTION OF THE PREFERRED 
EMBODMENT 

Turning now to the preferred embodiment of the 
present invention, reference is initially made to FIGS. 
1, 2 and 3. As shown therein, the present invention 
comprises improvements in a control circuit for use in 
a known dispatching system, the circuit having ten 
known actuating means illustrated as pushhutton 
switches and designated by reference numerals 11-20 
in FIG 1, suitable for use with a conventional stepping 
relay having ten terminals or outlet positions, each of 
the actuating means being connected to a common 
power line 21 in turn connected to a power terminal 22 
supplied with a source of electrical energy, preferably 
on the order of 40 volts DC. Each of the actuating 
means produces electrical request signals either manu 
ally or automatically, as described in the previously 
mentioned U.S. patents, on associated output lines, 
only a few of these lines being illustrated for purpose 
of simplifying the drawings. Actuating means 1, 12 
and 20 are respectively connected to lines 23, 24 and 
26, each of these lines being connected to an LSSociated 
latching relay or other switching means 27, 28 and 29 
through resistors 31, 32 and 33, Tespectively, the other 
terminal of each latching relay being connected to 
ground. It will be noted that the lines 23, 24 and 26 can 
comprise wire connections or, in the alternative, radio 
control links between a transmitter at each of the re 
mote serving stations and receiving equipment at the 
centrally located control circuit. 

In the drawings, detached relay contact notation is 
utilized for simplification. Each relay is designated by 
a one or two letter symbol preceding a slash and a nu 
meral indicating its number of contacts, each contact 
is designated by the letter symbol and a number with 
out the slash. For example, the LA12 relay has relay 
contacts LA 1 and LA2, all of these contacts being 
transferred upon energization of the LA12 relay coil. 
The figures illustrate the relay contacts in their rest po 
sitions corresponding to the de-energized conditions of 
their respective relay coils. Also for simplification, only 
three of the latching relays are shown and described, 
however, it should be noted that identical circuitry (not 
shown) is provided for connecting a similar latching 
relay to each of the actuating means 13-19. Of course. 
latching relays corresponding to serving stations can be 
utilized as desire I, their total number being limited by 
the number of relay outlet terminals of the stepping 
switch. It should be further noted that the voltages and 
component types and values illustrated in the drawings 
correspond to those typically available and suitable for 
use in the preferred embodiment of the present inven 
tion, their selection being a matter of design choice. 
A latching relay I A2 denoted hy a numeral 27, a 

late hing relay LB, 2 denoted by numeril 28 ind a atch 
ing relay LJ 2 denoted by numeral 29 are connected to 
relay terminals or outlets 34, 36 and 37 of one group 
38 of a three group set of stepping relay shy means (f 
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4 
lines 39, 41 and 42, respectively. Lines 23, 24 and 26 
are respectively connected to the LA 1, LB and LJ 
contacts associated with the LA 2, B2 and LJ 2 
latching relays, these contacts in turn being connected 
to a common line 43 connected to a power terminal 44 
supplied with electrical energy on the order of 40 volts 
DC. Operation of one of the actuating means 11-20 
Serves to actuate its associated latching relay in a 
known manner, that latching relay establishing an actu 
ation holding circuit by means of line 43. For example. 
closure of actuating mens or Switch l l energizes the 
LAf2 Telay, which in turn causes the LA 1 contact to 
close to provide through line 43 a holding circuit oper 
the to maintain the LA.2 relay energized upon open 
ing of that Switch. 
FIG. 2 illustrates the circuit connections to another 

group 46 of the three group set of stepping switches, 
the third group 47 being illustrated in FIG. 3. Again, for 
purposes of simplification, only the circuit connections 
for three of the relay outlet terminals are shown. Each 
group of the three group set of stepping switches has 
plural relay outlet terminals, each terminal being asso 
ciated with one of the latching relays, and also an in 
structing means for each of the serving stations. The 
three group set of stepping switches rotatably step in 
unison in response to energization of a stepping relay 
48 (FIG. 2) in a known manner, the stepping relay 
causing simultaneous rotation of stepping Switch wipers 
49, 51 and 52 of the groups 38, 46 and 47 illustrated 
in FIGS. 1, 2 and 3, respectively. The known mechani 
cal interconnections among groups 38, 46 and 47 are 
signified by the dotted lines in FIGS 1-3. 
With reference to FIG. 3, the set of stepping switches 

47 is operable to energize a known display matrix 53 
for selectively energizing the instructing means prefera 
bly illuminated numerical indicating signs (not shown), 
in accordance with the rotary position of the wiper 52 
in engagement with the relay outlet terminals typified 
by a terminal 54, the terminals being connected to the 
display matrix by means of lines typified by a line 56. 
The display matrix is energized over a line 57 and a line 
58. A T1 ccontact associated with a T5 relay (shown 
in FIGS 4 and 5 and described hereinafter) is effective 
to at times connect line 58 with a line 59. The lines S7 
and 59 are connected to power input terminals 61 and 
62. respectively, to receive the refrom voltage on the 
order of 25 volts AC. 
With reference to FIG. 2, one single-pole double 

throw contact of each of the latching relays is con 
nected to a common line 63 in turn connected to a neg 
ative terninal 64 of a power source including a positive 
terminal 66 for Supplying electrical energy on the order 
of 140 volts DC. One terminal of each of these latching 
relay contacts is connected to a relay outlet terminal 
typified by a terminal 67 in the group of stepping 
switches 46 by means of a connecting line 68; the other 
contact terminal is connected to a common line 69 
through a resistor 71 to . J.2 electromechanical relay 
or other switching means designated by numeral 72 re 
ceiving power input from terminal 66 through a line 73. 
The J/2 relay comprises rely means in a circuit with all 
of the latching relays to he perated or energized in re 
sponse to actuation of any of the latching relays, opera 
tion of the J2 relay Serving 1c) complete an energizing 
circuit for the stepping relay to initiate stepping or 
hunting thereof. 
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For example, assuming operation of the LB/2 relay 
(FIG. 1) in response to closure of its associated actuat 
ing means 12 with resultant transfer of the LB2 relay 
contact (FIG. 2), an energizing circuit is provided for 
the stepping relay 48 by means of line 63, the LA2 
contact associated with a non-actuated latching LA/2 
relay and its associated connecting line 68, terminal 67, 
wiper 51 of the group of stepping switches 46, a line 74, 
a line 76, the stepping relay contacts 77 operate in a 
known manner by the coil of the stepping relay 48 (the 
control relationship being designated by the dotted line 
78), a line 79, a line 81, a line 82, a now closed J 
contact of the J/2 relay, a line 83, a closed Z2 contact 
of a Z12 relay (to be described later), a line 84, and the 
line 73 connected to power terminal 66. The wiper 51 
will hunt or step around the outlet terminals in a known 
manner until it makes connection with a terminal dis 
connected from the power line 63 by opening of the 
latching relay contact associated with that terminal. In 
the described example, the wiper 51 will rotate or step 
to the contact connected to the LB2 latching relay 
contact, and will remain there due to termination of the 
power supply to the stepping relay coil 48 by operation 
of that latching relay contact. Of course, the wiper 51 
will not rotate at all if it is already connected to the spe 
cific terminal associated with the actuated latching re 
lay. 
The present invention further comprises a second 

relay or other switching means E11 denoted by refer 
ence numeral 86 in FIG. 2, essentially connected in 
parallel circuit arrangement with the stepping relay coil 
48, for simultaneous energization therewith, through 
an isolating diode 87 and lines 88 and 89, a capacitor 
91 being provided to eliminate contact bounce. The 
E71 relay 86 is energized while the wiper 51 of the 
group of stepping switches 46 is rotating or hunting, the 
E/1 relay being de-energized upon de-energization of 
the stepping relay 48. 
With reference to FIG. 4, which illustrates the opera 

tion of the present invention in conjunction with a trea 
dle-operated switch 92 or other switching means opera 
tively closed in response to the presence of a unit to be 
dispatched, the J2 and E1 contacts of the J/2 and Ef 1 
relays, respectively, are connected from a 40 volt DC 
power input terminal 93 through lines 94, 96 and 97 to 
the treadle-operated switch 92, and to a T15 relay 98 
in turn connected to ground, the T/5 relay being 
shunted by a resistor 99 and a capacitor 101. 

FIG. 5 illustrates an alternate connection to the J2 
and E1 contacts from a 40 volt DC power input termi 
nal 102 through lines 103, 104 and 106, and an elec 
tronic timer generally illustrated by reference numeral 
107, to a T15. relay 108 in turn connected to ground, 
the T/5 relay being shunted by a resistor 109 and a ca 
pacitor 111. The timer 107 is an alternate form of con 
trol switch means which can be used instead of the trea 
dle-operated switch 92 shown in FIG. 4. 
Upon de-energization of the stepping relay 48, the 

J/2 and EF1 relays cooperate, by means of their respec 
tive J2 and E1 contacts, to complete an energizing cir 
cuit for the control switch means, which can alterna 
tively comprise the treadle-operated switch 92 (FIG. 
4), or the timer 107 (FIG. 5). The J2 contact closes in 
response to actuation of any of the latching relays, and 
the E1 contact closes in response to termination of the 
hunting or stepping of the stepping relay 48. 
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6 
Assuming the treadle-operated version 92 of the con 

trol is used (FIG. 4), a supply circuit from the power 
terminal 93 is provided to energize the T/5 relay over 
line 94, the closed J2 contact, line 96, the closed El 
contact and line 97. Energization of the T45 relay 
serves to close its T1 contact (FIG. 3) to provide power 
to the display matrix 53 for actuation of the instructing 
means (not shown). With additional reference to FIG. 
6, the closure of a T2 contact of the T15 relay serves to 
provide a supply circuit to a station available indicating 
lamp 112 from 120 volt AC power input terminals 1 13 
and 114 over lines 116 and 117, this lamp being pro 
vided to direct the attention of a pedestrian or driver 
of a dispatched vehicle or other dispatched unit to the 
instructing means operated by the display matrix 53. In 
addition, as shown in FIG. 7, a chime circuit 118 is also 
desirably provided to be actuated by closure of a T3 
contact from a low voltage AC source at terminals 119 
and 121 over lines 122 and 123 for a similar purpose. 
With reference to FIG. 8, actuation or operation of 

the T/5 relay serves to transfer a T4 contact associated 
therewith to charge a grounded capacitor 124 from a 
power input terminal 126, connected to a 40 volt DC 
supply, through a resistor 127. Upon de-energization of 
the T15 relay, either upon opening of the treadle 
operated switch 92 or by operation of the timer 107 
(described later), its associated contacts transfer to 
their rest positions. The return of the T4 contact to its 
rest position illustrated in FIG. 8 provides a discharge 
path for capacitor 124 through a Z12 relay 128 and 
through lines 129 and 131, thereby causing the Zi2 
relay to operate for a predetermined time interval, 
preferably on the order of 250 milliseconds for the il 
lustrated component values. With additional reference 
to FIG. 1, momentary energization of the Z/2 relay 
serves to ground a Z1 contact connected by means of 
a line 132 to the wiper 49 of the group of stepping 
switches 38, thereby providing a ground condition 
thereon to de-actuate an actuated latching relay follow 
ing operation of its associated instructing means. As 
shown in FIG. 2, the Z2 contact returns to its closed 
rest position to enable completion of the previously de 
scribed energizing circuit for the stepping relay 48 after 
de-actuation of a latching relay has occurred, in order 
to prevent erroneous de-actuation of the latching relay 
connected to the next relay outlet terminal. 

It should be noted from FIG. 4 that the resistor 99 
and capacitor 101 maintain energization of the Ti5 
relay 98 for a short time delay following opening of the 
treadle-operated switch 92, during which the capacitor 
discharges through resistor 99 and the T/S relay coil. 
The purpose of this time delay is to maintain energiza 
tion of the instructing means for a short time interval 
following departure of the pedestrian or other dis 
patched unit from the entrance or dispatching station 
to prevent confusion resulting from an immediate oper 
ation of another instructing means in response to an im 
mediate reclosure of the switch 92. 
The electronic timer 107 illustrated in FIG. 5 serves 

to maintain operation of each instructing means for a 
preselected time interval, the timer being further oper 
able, in response to simultaneous actuation of plural 
latching relays corresponding to the simultaneous stor 
age of multiple request signals or calls, to re-initiate op 
eration of the instructing means after a predetermined 
time interval has elapsed following termination of each 
operation thereof. Although request signals can be en 
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tered into the control circuit at any time, even simulti 
neously, the stepping relay 48 steps sequentially to en 
ergize the instructing means associated with each relay 
outlet terminal as determined by operation of the con 
trol switch which as noted earlier, comprises either the 
treadle-operated switch 92 (FIG. 4) or the timer 107 
(FIG. 5). 
Upon closure of both the J2 and El contacts, the 

timer circuit 107 (FIG. 5) is energized to cause actua 
tion of the Ti5 relay through line 106, a resistor 133 
and a line 134 upon charging of the capacitor 11 
through the resistor 109. The timer 107 operates to 
maintain actuation of energization of each instructing 
means for a preselected time interval. Upon transfer of 
the Ti5 relay 108, its associated T5 relay contact trans 
fers to disconnect a ground line 136 from the lin 
grounded terminal of a capacitor 137, thereby enabling 
that capacitor to become charged through a resistor 
138 and a variable resistor 139, the adjustment of that 
resistor serving to determine the "on time of opera 
tion of each instructing means, which is preferably on 
the order of 5 seconds. A wiper contact 141 of the Vari 
able resistor 139 is connected to an emitter 142 of a 
unijunction transistor 143, that transistor being con 
nected to line 106 through a resistor 144, and to the 2 
ground line 136 through a resistor 146. Resistor 146 is 
connected to a gate lead 147 of an SCR 148 by means 
of a resistor 149, the gate lead 146 in turn being 
grounded to lead 136 through resistor 151. The SCR 
148 is connected in parallel with the Ti5 relay. 
In the operation of the timer 107, when the emitter 

142 of the unijunction transistor 143 Teaches the tran 
sistor firing voltage in response to charging of the ca 
pacitor 137 to a predetermined voltage, the rate of 
charge being determined by the setting of the variable 
resistor 139, transistor 43 discharges capacitor 137 
through resistor 146 and line 136, thereby causing the 
voltage on the gate lead 147 of SCR 148 to rapidly rise 
to gate or trigger the latter into conduction to effec 
tively short-circuit or de-energize the coil of the Ti5 re 
lay. 
After de-energization of the T/5 relay with resultant 

transfer of its associated contacts and request signal 
cancellation, described earlier, the timer will re-initiate 
operation of the instructing means (provided at least 
one additional request signal is stored in the circuit) 
following a predetermined time interval during which 
the capacitor 11 1 charges through resistor 109 to raise 
the voltage on line 134 to the pull-in voltage of that re 
lay, the stepping relay wipers having stepped to their 
next operating position during that time interval. 

It is thought that the invention and many of its atten 
dant advantages will be understood from the foregoing 
description, and it is apparent that various changes may 
be mate in the form, construction and arrangement of 
its component parts without departing from the Spirit 
and scope of the invention or sacrificing all of its mate 
rial advantages, the form described being merely a pre 
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8 
ferred embodiment thereof. 
We claim: 
1. For use in a dispatching System circuit having: a 

plurality of actuating means each at an associated Serv 
ing station for producing electrical request signals; a 
plurality of latching relays each in circuit with an asso 
ciated one of the actuating means for actuation in re 
sponse to a request signal produced by the latter; a plu 
rality of instructing means each associated with one of 
the Serving Stations, each of the instructing means 
being operated in response to actuation of an associ 
ated latching relay, control Switch means for initiating 
operation of the instructing means; a stepping relay in 
a circuit for energization thereof and a three group set 
of stepping switches stepping in unison in response to 
energization of the stepping relay, each group having 
plural relay outlet terminals each associated with one 
of the latching relays, the first group being in a circuit 
with the stepping relay and the latching relays for con 
trolling the positioning of the set, actuation of each 
latching relay serving to interrupt the stepping relay 
circuit for de-energization thereof at a predetermined 
position, the second group being in circuit with the in 
structing means for selective energization thereof in ac 
cordance with the positioning of the set; the third group 
being in circuit with the latching relays and being oper 
able to return the latter to their un-actuated positions, 
the combination comprising: first relay means in a cir 
cuit with all of the latching relays to be operated in re 
sponse to actuation of any of the latter, operation of 
said first relay means serving to complete an energizing 
circuit for the stepping relay to initiate stepping 
thereof, second relay means in parallel circuit with the 
stepping relay for simultaneous energization therewith, 
said first and second relay means cooperating to com 
plete an emergizing circuit for the control switch means 
in response to de-energization of the stepping relay; 
and third relay means in circuit with the third group for 
controlling the latter to de-actuate an actuated latching 
relay following operation of the instructing means asso 
ciated with the latter; whereby electrical request signals 
produced by each of the serving stations control opera 
tion of the instructing means associated therewith. 

2. The combination of claim 1, wherein said third 
relay means is operable to enable completion of the 
Stepping relay energizing circuit after de-actuation of 
an actuated latching relay has occurred. 

3. The combination of claim 1, including an elec 
tronic timer operable to maintain operation of each in 
structing means for a preselected time interval. 

4. The combination of claim 3, wherein said timer is 
further operable, in response to simultaneous actuation 
of plural latching relays, to re-initiate operation of the 
instructing means after a predetermined time interval 
has elapsed following termination of each operation 
thereof. 
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