March 26, 1968 J. PIENING ETAL 3,375,494
) CONTROL UNITS FOR PROGRAMMED OPERATION OF TRAFFIC SIGNALS
Filed Dec. 22, 1964 2 Sheets-Sheet 1

Fig.
g A ISSIINIIY I = : @
| g ' ' 1
: | |
, ———=77 i
3 7
. | i i ]
| o = ] i ] |
0 35 4550 60 85 15

S ITHERER
T o o
| Vit vz g Vi
ST s Tas | o0 |0
N SR .
iove VB v

S0 Ofy17sT 50112000
R T
Vi ViZ VB Vi
9 M 601115012000
R SR B
viove o iz v,

_Tretierefors.
Jens [zerngrg &
Wnlter Hemmer

Zy ,J,Zéu'd/»ﬁg@g |



March 26, 1968 J. PIENING ETAL 3,375,494
CONTROL UNITS FOR PROGRAMMED OPERATION OF TRAFFIC SIGNALS
‘Filed Dec. 22, 1964 2 Sheets—Sheet 2

Sgt
©
®,
Sq2
©

vib p 1
: U
/2
MK gr
+
S2

[ =no )
-—
o
T
V= 3
‘ =)
o
==
&~
>_N‘-
T2 S=
=
~r o
2 8 ole
r =
el | ]
L ><L‘z“7 nEhE =
= o -
— \J‘n- -
2V )
oo o 9
el RS
w5 T
N At &~
=
o -
—
L :
=g =
= _LZvEerelOrs,

Jerns Fening, €
Walter Zmmer



United States Patent Office

3,375,494
Patented Mar. 26, 1968

1

3,375,494 .

CONTROL UNITS FOR PROGRAMMED
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4 Clainis. (Cl. 340—40)

ABSTRACT OF THE DISCLOSURE

A traffic signal unit for programming the operation of
a plurality of séts of traffic signals having lamps con-
trolled by lamp switches, comprising 4 storage register
having storage elements disposed in a plurality of groups
which form respective storage cells for storing switching
programmes for. the lamps of the individial sighal sets,
a pulse generator, at Ieast one pulse counter Gperatively
connected fo said genérator for ¢ounting pulses from said
pulsé generator, méans for effecting a sampling 6f each
cell once between successive pulses from sich pulse
countér, & comparator operatively connected {6 stuch a
cooperable pulse cotinitér and; said register for comparing
the informatioti in each sampled cell with the pulse count
contained such coopérable pulse counter at the time when
that cell is sampled, and means for traiismitting a signal
to control the actuation of lamp switches of the traffic
signal sets when thé pulse count applied to thé compara-
tor corresponds to the sampled information applied to
the comparator, '

This invention relates to traffic- signal control urits
for programming the operation of a plurality of sets of
traffic signals. - . L e ) :

- Ong kriow type of control unit for programming the
operation. of “traffic signals involves considerable com-
plexity of constriction in prografming of the individual

traffic signal programines, since: the circuit connections

thereof ¢an only be made at a.given point by plug transfer
or by changing and re-soldering wiring connections. In
addition, thé unit must be' taken out of service for long
périods to effect changes,. and ‘checking of the system
for corréct operation after effecting such changes is only
possible whén the unit has been returned to service. Pro-
posals Have thérefore been rhade to
in the fori of crosé-bar typve panels in_traffic signal con:

trol units, ofie such programme plate being provided for.

each particular programme so that by exchanging plates
pre-determined programmes can be easily implemented
without need for- taking the contiol unit out of service.
However, control -units of this type no longer mieet the
demands of modern traffic which are ever becoming moré
stringent; - The wide variety of traffic éonditiGiis which
are now required t6 ‘be controlled require' that traffi¢
signal ‘control unifs havé even more flexibility than is
provided by programing plate circuits, and “control units
are now Tequired which cai B¢ adapted to operaté in ac-
cordance with programfies bdsed tipon continuously
changing traffic conditions. o
- One of our objects in {thi§ invention is 16 provide 4n
improved and extremely “flexiblé triffic signal control
unit for prograimmingthé ‘épération 6f a plurality of
sets of traffic signals, which unit will miest requiréments
of modern réad traffic ¢ontrol and, without the need for
any special circuifry chiafiges; can be simply programmied
and changed by the operation of, for example, setting
knobs, pushbuttoss or keys; )

The present invention consists in a traffic signal cén-
trol unit, for' progratmirig the operation of a plurality

use programine plates
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of sets of traffic signals, including a storage register hav-
ing storage elements grouped to form a plurality of stor-
age cells associated with the individnal sets of traffic
signals, wherein at least ore pulse counter counts pilses
from a pulse generator and refurns to zero after 4 pre-

- determined number of pulses have been counted, wherein
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the storage célls can store switching programmes for the
lamps of the individual signal sets, wherein each cell can
be sampled once between successive pulses from the pulse
counter, wherein a comparator is provided to compare

~: the information in each sampled cell with the pulse count
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contained in the cooperable pulse counter at the time when
that cell is sampled, and wherein a signal is transmitted
to ¢control the switching of the lamp switches of the traffic
sets when the pulse count applied to the comparator cor-

. responds to the sampled information applied t6 the com-
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parator.

Preferably the ¢ircirit includes a plurality of pulse
counters which return to zero after counting different pre-
determined numbers of pulses, and each programme

. stored in-the register includes instructions for selecting a
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particular one of said pulse counteérs.

In control units in accordance with the presént inven-
tion it is possible to feed any required programme into
the storage register at any time, using appropriate means,

- and thus to control the traffic signal installation in a man-

ner. appropriate to a given traffic situation,

‘One embodiment of a ¢control unit.in dctordance with
the present invention will now bé described by way of
example with reference to the atcompanying drawings, in

* which:
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FIGURE 1 is a diagram illustrating the operating
sequences of two traffic signal sets for different timing
cycles;

FIGURE 2 illustrates g programming unit according
to the invention in block diagram form; and

FIGURE 3 schematically shows associated control
signal information which is stored in four storage cells
of a-register Sp incorporatéd in a programine unit of
the-invention. o :

Referring to FIGURE 1, two traffic signal sefs Sgl
and Sg2; represented by the upper part of the drawing,
control converging flows of traffic during two timing
cycles of 90 and 120 seconds. As the center and lower
diagrams of the drawing indicate, the nécessary control

> information elements are fed into the storage cells I to
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IV, the cells I and 1I respectively and directly controlling
the respective signal sets Sgl, Sg2 by mieans of the switch-
ing command L stored in the last column of each of

~ these cells. In addition, via the coninection V11 the oper-
" ating times 85 or 45 seconds for the GO lamps of the

sighal séts Sgl and Sg2 are signalled and via_the connec-
tion’ V12 the operating times 35 or 85 seconds for the
STOP lamps of these same sets; also, via the connection

-, V13, the timing cycle of 90 seconds is signalled to a
" timer.
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Referring also to FIGURE 2, when the programming
unit is switched in, a timing pulse generator Tg transmits
pulses at oné second intervals through - the connection:
VI’ to a 40 kc./s. frequency generator Ge, which is
thereby set going. The generator Ge then transmits pulses
via a connection V2 and a pulse distributor TV to sample
the storage cells in a storage register Sp, until the end
of a sampling cycle, when it is switched off via a con-

" nection V3. In addition, the pulses from the pulse gen-
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erator Tg are also transmitted via comnections V1 to
pulse counters Zgi, Zg2 and 7g3 serving as timers where
these pulses are stored, which cournfers. start again from
zero at the énd of a timing cycle allotted to them, ie., the
countér Zgl after 60 pulses, the countér Zg2 affer 90
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pulses and the counter Zg3 after 120 pulses. This means
that the counters Zgl to Zg3, at any given time, store the
actual time of the three possible cycles. Thus, if, for in-
stance, after switching on of the unit, 100 pulses have
been transmitted by the timing pulse generator Tgl, the
timer Zg1 will show 40, the timer Zg2 will show 10 and
the timer Zg3 100. These counts are continuously sampled
by the general Ge and transmitted to a selector switch Ws
via connections V4 to V6. The selector switch Ws then
transmits one of these counts, depending on which of
the contacts of the selector switch Ws is closed via the
connection V13, to comparator devices Vgl and Vg2
via a connection V7.

By means of an address register Ary, operating as an
information allocator, all the storage cells I, I and so
on in the register Sp are successively sampled by the
pulses from the distributor TV. If, for instance, storage
cell I is sampled its third column transmits the switching
command 90 to the selector switch Ws. This command
is consequently transmitted in binary code as part of the
word stored in storage cell I via the pulses of the gen-
erator Ge to the selector switch Ws. The selector switch
Ws contains a decoder, which is not shown in the draw-
ing, which, as a result of this switching command, causes
the middle contact of the three contacts shown to close.
The sampling of storage cell T will therefore cause a
connection to be established from the pulse counter Zg2
to the comparator devices Vgl to Vg2. In view of the
fact that only three contacts are in the selector switch
Ws, column 3 of the storage cells I to IV need store only
three different switching commands, e.g. 1, 2, 3, in order
to identify the three contacts. However, in order to in-
dicate the cycle time of the counters Agl to Ag3, and at
the same time to make it clear which of the counters Zgl
to Zg3 is connected by a specific storage cell to the com-
parator devices Vg1, Vg2, provision is made for storing
the cycle times of each counter in column 3 of the
storage cells I to IV to act as switching commands.
Each of the numbers “60, 90 or 120” consequently indi-
cates that, at that particular moment, the corresponding
contact in the selector switch Ws is closed. At the same
time, via a connection V10, the relationship between the
cells I, II and so on and individual bistable switches S1,
S2 for the signal sets Sg1, Sg2, is established in the switch-
ing unit Sch. .

FIGURE 1 shows in the last column of the storage cells
1, II the switching command “L” and in the last column
of storage cells III and IV the switching command “0.”
These different switching commands and the connection
V14 could be dispensed with if the number of storage cells
fed: with information exactly correspond to the number
of programmes handled, i.e., the two storage cells I and

II storing switching commands only. In that case, how-~

ever, the information content in the storage cells III and
1V, which would not be operative at that particular mo-
ment, would have to be stored outside the storage device
Sp, e.. in the form of punched tape. This, however,
woulu call for costly recording procedures, in the event
of any need arising for switching from the programme
of the storage cells I and I to the programme of storage
cells XII and IV. Thus, preferably the data included. in
either programme is stored in the storage device Sp and
whatever programme is required at any given time is fed
into the unit by inscribing the switching commands “L or
0” in cells I, II or III, IV. A connection V14 and the
associated switch v14 are used for this purpose, in view
of the fact that the information content of the individual
storage cells III, IV, which are currently inactive, will
cause switching commands to be transmitted to the con-
nections V15 and V16 in the event of coincidence with
the times indicated by the counters Zgl to Zg3.

Thus, if for example the cell I, FIGURE 1, is sampled
by the pulse distributor Tv through the address register
Arp, then, via the connection V13, the counter Zg2 is
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connected to the comparator devices Vgi, Vg2. These
upon coincidence between the time indicated by Zg2 and
the information content 85 of the cell I and after the
arrival of the switching command L through the connec-
tion V14, change the state of the bistable switch S1 in
the signal set Sgl via the connection V11, V15 and the
setting winding u so that the GO signals operate. In the
switching unit Sck, the switching operations to be ini-
tiated via the individual connections V10, V14 to V16 are
symbolised by the switches v10, v14 to v16. Only when
the appropriate storage cell produces the switching com-
mand L via the connection V14 is the STOP or GO lamp
in the associated signal set Sgl or Sg2 switched on or off.
This switching is effected by one of the relays S1 or S2
after selection has been made by the rotary switch v10,
via the contacts V14 to V16. Simultaneously with the
triggering of the bistable switches S1 or S2, delay ele-
ments can be brought into operation so that, although not
illustrated, transition phase warning lamps can be
switched in and out intermediate the GO/STOP and
STOP/GO changes. .

To ensure that only one of the grouped storage cells I,
III or 11, IV allotted to a signal set Sgl or Sg2 is operative
at any one time, these cells must be driven and supplied
with appropriate information via an input system E and
a succeeding address register- Arg which serves for the
input function. In the simplest case this input system can
take the form of a set of push-buttons. If the input system
E is also to be capable of programme modification, then
of course any desired type of programming unit can be
employed, for example, a pulse generator controlled by
perforated cards, perforated tapes, magnetic tapes, or tele-
printer controlled by punched tape. Finally, a data-proc-
essing system can be employed which can be controlled
by vehicle-operated pulse generators as a function of the
traffic situation and such a system can be used together
with a recording input system, for example, teleprinter.
In the latter instance, the teleprinter records all the input
information and demands associated with the individual
signal sets so that a continuous record is produced of the
clock-time, date and signal state at the separate traffic
intersections. When using a data processing system for
input purposes, advantageous alternation of selectively
different signal programmes is ensured by suitable pro-
gramming. If the programming unit is to operate as a
function of the traffic situation, then likewise the infor-
mation elements stored by the cell associated with the
programme must be modified with each change in the
traffic situation by the data-processing system. Self-evi-
dently, it is also possible, depending upon the traffic situa-
tion, to select pre-determined operating sequences from
the storage device Sp and then to adapt signal operation
to the prevailing traffic conditions.

What we claim is:

1. A traffic signal unit for programming the operation
of a plurality of sets of traffic signals having lamps con-
trolled by lamp switches, comprising a storage register
having storage elements disposed in a plurality of groups
which form respective storage cells for storing switching
programmes for the lamps of the individual signal sets,
a pulse generator, at least one pulse counter operatively
connected to said generator for counting pulses from said
pulse generator, means for effecting a sampling of each
cell once between successive pulses from such pulse
counter, a comparator operatively connected to such a
cooperable pulse counter and said register for comparing
the information in each sampled cell with the pulse count
contained such cooperable pulse counter at the time when
that cell is sampled, and means for transmitting a signal
to control the actuation of lamp switches of the traffic
signal sets when the pulse count applied to the comparator
corresponds to the sampled information applied to the
comparator. '

2. A control unit according to claim 1, wherein a plu-
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rality of pulse counters are provided which respectively
count timing cycles of different predetermined numbers
of pulses, and wherein each programme stored in the
register includes instructions for selecting a particular one
of said pulse counters,

3. A control umit according to claim 1, wherein two
comparator devices are provided one of which is asso-
ciated with operation of the GO signal lamp while the
other is associated with the STOP signal lamp, said com-
parators being respectively connectible to-different stor-
age elements of a storage cell correspondingly associated
with the GO and STOP signal lamps of an individual sig-
nal set, and wherein the individual counters are connecti-
ble to the said comparators in accordance with the differ-
ent operating timing cycles for the signal lamps stored in
the storage cells via a direct connection between the stor-
age register and counter switching arrangements.

10
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4. A control unit according to claim 1, wherein a plu-
rality of different programmes are stored in respective
cells of the register, each cell being capable of storing
a command signal indicating that the programme stored
therein is to be used, and means for inserting said com-
mand signals in said cells under the control of data sup-
plied thereto.

References Cited

UNITED STATES PATENTS

3,090,032 5/1963 Shand ______________ 340—41
3,300,775 1/1967 Dowling —_________ 340—41
3,302,169  1/1967 Wetmore ——________ 340—41
3,302,170 1/1967 Jemsen ______________ 340—41

THOMAS B. HABECKER, Primary Examiner,
NEIL C. READ, Examiner.



