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This invention relates generally to a control
system for operating counting devices or indicat-
ing devices and the like. More particularly the
invention relates to indicating or registering ap-
paratus responsive to concurrent closure of two or
more switches for more than a predetermined time
in a multiple switch control system having the
switches normally operated in overlapping se-
quence and more specifically relates to such ap-
paratus in g control system employing a mul-
tiple switch treadle and a group of relays ac-
tuated thereby to operate counting devices only
responsive to actuation of the multiple switches in
an overlapping sequence. :

This application is a division of my copending
application, Serial Number 327,020, filed March
30, 1940, for “Control system.”

Control systems of this character are particu-
larly useful in the counting of road vehicle trafiic
at toll checking points for example where a multi-
contact treadle in the roadway is actuated by a
vehicle wheel rolling over its contacts in sequence
and it is desired to operate one counter for re-
cording vehicles passing in a forward direction
and another counter for vehicles passing in the
reverse direction, and where it is desired to have
the mounting of vehicle axles as accurate as pos-
sible and substantially free of actuation by pe-
destrians or toll collectors on random closure of
one or more of the treadle contacts.

Toll checking systems are ordinarily arranged
to count the number of axles and in some cases
supplementary manual classification is made of
the various types of vehicles having different
numbers of axles. In some instances the toll rate
is related to the number of axles, and in the case
of restricted roads such as parkways the traffic
is frequently limited to the two axle pleasure ve-
hicle. i

An object of this invention is to provide an in-
dicating device responsive to the concurrent clo-
sure of two or more switches for more than a pre-
determined time limit in a control system of the
character described.

Referring now to the drawing negative and
positive power supply wires 10 and 11 are shown
at the left and right sides.

A multiple switch treadle 6 is shown sche-
matically in cross section in the upper part of the
drawing, with the several switch contacts {, 2,
3 and 4 arranged side-by-side and adapted to en-
gage contact plate 5 individually when actuated.
The treadle 6 is shown in the drawing with the
common plate 5 over the contact plates i, 2, 3 and
4 for simplicity -of illustration in the drawing;
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but is preferably placed in the surface of a road-
way with the plates I, 2, 3 and 4 over the com-
mon plate 5. Four separate plates may be used
in place of the common plate 5 so that both upper -

and lower plates are entirely separate switches if =

desired, but in any case the four switches in the
treadle 6 are spaced so closely side-by-side that
& vehicle wheel rolling over the treadle will close
the switches in an overlapping sequence in which
at least three switches are closed concurrently.
The four switch treadle 6 may be made with the
assembly of switches all sealed in an outer en-
velope of rubber or other flexible insulating ma-
terial or a rubber covering for the plates I, 2,3,
4 may be bonded to plate 5 and the latter made
more rigid where the plate 5 is under plates §, 2, 3,
8 for example. The plates 1, 2, 8, 4, 5 are pref-
erably of relatively narrow width and consider-
able length extending across a traffic lane in the
case of use with road traffic for example and the
plates 1, 2, 3 and 4 are kept properly spaced lat-
erally from each other preferably by separation
strips of rubber and these plates may be main-
tained normal separated from plate § by employ-
Ing resilient separation strips or by employing
other very narrow.separation strips extending
transversely across the several plates and spaced
at intervals along the length of the treadle.
The narrower plates 1, 2, 3 and 4 are pref-
erably resilient and the separation strips ‘are’
harrow enough to permit the individual plates to
flex on either side into contact with the bottom
common plate even though the tire of the ve-
hicie wheel rides directly over the separation
strip. . Co
The details of construction of the treadle are
in general immaterial to the subject matter of
the present control system except that the Sys-
tem is designed for operation by an overlapping
sequence of closure of the treadie switches as will
be more fully described below. :
In the case of a wheel rolling from left to right,
which is hereafter referred to as the forward di-
rection, plate | will first contact with plate 5,
then plate 2 will contact with plate 5 while { and
5 remain in contact, then plate 3 contacts with
plate § while | and 2 are in contact with 5. Next
plate 4 contacts with plate 5 and finally plates.
2, 3 and 4 break contact with plate 5 in succession
as the wheel continues to roll forward and off the -

- treadle. It is not essential that all four plates
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{, 2, 3 and 4 be in contact with plate 5 concur-
rently but the four switches must be closed in se-
quence with a progressive overlap of closure of at
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least three switches for proper operation of the
complete system.

In the case of a wheel rolling over the treadle
from right to left (reverse direction) the plate
4 is first brought into contact with plate 5 and
then 3, 2, and | contact with 5§ in' sequence, with
the plates- separating in the order 4—3—2—1,
and with overlap of contact of plates 4, 8, and
2 with 5 and then overlap of contact of 3, 2 and

- { with § in order during the sequence.

Shown below the plates 1, 2, 3, 4 in the drawing
is a group of relays A, B, C, D connected to the
respective plates, so that each relay will be op-
erated individually when its associated plate is
in contact with plate §.

The common plate 5 is connected to negative
power by wire T and relay A is connected on one
side via wire 8 to switch | and on the other
side via wire 9 to positive power so that relay
A is energized whenever switch 1—5 is closed.
Relays B, C, and D are similarly connected to
plates 2, 3 and #4 respectively to be energized by
closure of switches 2—5, 3—5 and 4—5 respec-
tively, the right side of the relays being connected
to wire 8.

'The relays A, B, C and D when operated in
the proper sequence operate relay P and in co-
operation with relay P operate the relays R and
RS for a wheel rolling in the reverse direction or
operate the relays F' and F'S for a wheel going in
the forward direction. The relay RS operates
the electro-magnetic counter or other electrical
device RC for actuation in the reverse direction
and the relay F'S operates the similar counter or

‘electrical device FC for actuation in the forward

direction.

The relay P is operated by concurrent closure .

of any two of the contacts I, 2, 3, 4 and in
turn operates a retarded pickup time delay relay
T to operate an alarm lamp L, a printer 67 and
a bell BL if the concurrent contact closure per-
sists more than the time delay interval for which
the relay T is set. 'The time may be of the order
of several seconds for example and the time relay
T is preferably of the quick reset type.

Time delay relay devices of the type in which
a condenser is charged through a control resist-
ance to a predetermined voltage to operate an
electronic tube and relay are particularly suited
to this timing operation, and an example is dis-
closed in the Patent 1,909,471 isued to F. G.
Kelly, Jr.

The printer 67 indicated schematically in the
drawing would ordinarily be of électro-magnetic
type to print a record, at the side of the timed
traffic count record tape, used in toll checking
for example, of the instances of excessive time
of concurrent actuation of two or more switches
of the treadle. Any one -or more of the several
forms of alarm devices such as lamp 1L, printer
67, or bell BL may be omitted if desired.

The relay A has four make contacts al to a4
inclusive which are closed when the relay is en-
ergized and restore to normal open position when
the relay is deenergized, and this relay also has
one break contact a5 which is normally closed
when the relay is deenergized and is opened when
the relay is energized.

Similarly relay B-has four make contacts bi
to b4 inclusive and one break contact bS5, relay
* 'C has four make contacts cl, ¢2, €3, c5 and one
break contact c4, and relay D has four make
contacts di, d2, d3, d5 and one break contact d4.

Relay P has two make contacts pl1 and p2 and
one bhreak contact »3. Relay R has two make
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contacts 71 and re and one break contact r2,
and relay RS has two make contacts rsi and rs2.
Relay F has two make contacts fI and, f3 and
one break contact f2, and relay F'S has two make
contacts fsl and fs2. Relay T has one make con-
tact 4.

Electromagnetic devices RC and FC are shown
as counters, the coils RC and FC operating the
armatures rcl and fcl respectively to actuate the
respective counter ratchet wheels 71 and 16, and
to open the contacts rc2 and fc2 respectively up-
on actuation of the counter wheel. The bar 12
is connected to armature rcl to actuate arm 16
to open contact rc2 only when the counter ratch-
eting armature rci has been pulled down far
enough by the coil RC to assure advance of the
counter wheel 70 one digit. Bar 13 serves a simi-
lar purpose on arm 171 to open contact fc2 when
coll FC is energized to advance counter wheel 1.

‘The counter ratchet arrangements are shown
with the counter advanced one step on the en-
ergizing stroke of the armatures rel and fel but
it will be appreciated that the ratchet arrange-
ment could be reversed if desired to have the
armature take the next tooth of the ratchet
wheel on the energizing stroke and advance the
ratchet wheel on the return stroke by sprmg ac-
tion.

All of the armatures and contacts of the sev-
eral  relays and electromagnetic devices  are
shown in their normal deenergized condition in
the drawing as in the absence of treadle actua-
tion, and these elements are restored to their
normal condition by spring action or other suit-
able methods.

It will be understood that other contacts may
be added if desired to the electromagnetic de-
vices RC and FC, the relay T or other relays for
operation of indicating devices or the like, or
the armatures rel and fci may be arranged to
operate contacts for signalling circuits if it is
desired to use the control system of the inven-
tion for signalling instead of counting.

Considering now the operation of the system
in more detail responsive to actuation of the
treadle switches by a rolling wheel for example,
assume first the wheel rolls over the treadle in
the forward direction, actuating the switches in
the order 1—2-—3—4. .

Plate { first engages plate 5 and completes a
circuit from negative power wire 10 via wire 1,
plate §, plate I, wire 8 relay A wire 9 to positive

- power wire {1, thus energizing relay A and caus-
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is completed via contacts al and dl.

ing the latter to close its make contacts and open -
its break contact ab. Next plate 2 engages plate
5 while plate | is still engaged with piate 5 by
the pressure of the wheel, and this closes a cir-
cuit from negative power via wire 1, plates 5 and
2, relay B and wire 9 to positive power, thus
energizing relay B while relay A remains ener-
gized.

With relays A and B now both energized one of
a group of several circuits for energizing relay P
These sev-
eral circuits for relay P involve different pairs
of the first three contacts of the relays A, B, C,
and D in combinations of two at a time. In
each case the circuit through the pair of con-
tacts connects negative power via -wire 14 to re-
lay P and the other side of relay P is connected
via wire 58 to positive power.

The first of these circuits for relay P includes

contact al wire 12, contact bl and wire 13 to wire

75

14 and relay P, and is completed to energize relay
P as soon as the wheel has rolled onto plates |



“and 2 as stated above, and relay P closes its make
contacts p{ and p2 and opens its ureak contact p3.

2,811,860 .

3

- wire 83, wires 84, 36, contact ab, wires 36, 37, relay

Closure of.contact i completes a circuit from

negative power via wires 60, 81, contact pi, wire
§2, relay T, but relay T is of the retarded oper-
ating time delay type and will close its contact ¢
only sfter continuous energization for a prede-
termined time period of several seconds for ex-
ample provided relay P is continuously energized
for such time perfod. In the latter case relay T
closes its contact £¢ and completes a circult vie
wires 88, 64, contact ti, wire 65 to alarm lamp
L, and via wire 668 to alarm bell BL, and printer
87, as previously described.

Under normal conditions of operation by a
vehicle wheel however the wheel moves over the
treadle quite rapidly and the relay P and relay T
are not energized sufficiently long to permit time
delay relay T to operate its contact £,

Returning to the sequence of operations as
the wheel continues to roll forward over the
treadle, the operation of contacts p2 and p3 by
energization of relay P by closing of contacts a!
and b! has no immediate effect and the signifi-
cance will be described subsequently below.

With the concurrent actuation of plates | and
2 and energization of relays A and B, the closure
of contacts a€ and b4 completes a circuit for
relay F from negative power via contact a#, wire
23, contact bé, wire 24, break contact r2 of relay
R (now deenergized), wires 28, 26, relay F, wires
156 and 58 to positive power, thus energizing re-
lay F.

Relay F is held energized by a lock-in circuit
from wire 26 at relay F via wire 58, contact 73,
wires 28, 30 and contact p2 of relay P to negative
‘power, so that after the wheel rolls forward
enough to open switch i—8§ and deenergize re-
lay A and interrupt the initial operating circuit
of relay F at contact a8 the relay F will remain
energized as long as relay P remains energized.

As the wheel continues to roll forward so as to
bring plate 3 into contact with plate § the relay
C is energized from negative power via plate §,
and the break contact c of relay C is opened and
the remaining make contacts are closed. Now
relays A, B, and C are concurrently energized.

Another energizing circuit for relay P has been
completed via contact b2, wire {9, contact c2
and wire 20 to wire 14. The latter circuit will
hold relay P energized during the next step in
the sequence when the wheel has rolled further to
release plate i from plate § and thus deenergize
relay A and open contact af and a2.

The auxiliary energizing circuits for relay P via
contacts a2 and ¢! and wires {5 and. 16 to 14,
and via contacts a3 and di and wires {7 and 9 to
wire 14, and via contacts b3 and d2 and wires 2
and 22 to wire 14 are primarily for operation of
the alarm devices through relay T in case two of
the plates should become permanently ‘closed or
remain closed more than the predetermined time
limit of relay T, and these auxillary circuits are
not required in connection with the counter oper-
ating relay system in the normal rolling wheel-
sequence. -

Relay F at contact 1 has prepared a circuit for
energization of relay F'S as soon as relays C and
D are energized and relay A or relay B is deener-
gized, which occurs when the wheel has rolled
forward far enough to release plate | from plate
6 and to engage plates 2, 3 and 4 with plate B.

Under these conditions & circuit to energize re-
lay F'S is completed from negative power via con-

“tact c8, wire 81, contact d§, wire 32, contact fi,

FS, wires 38, 68 to positive power, and relay F§.

closes its contacts fsi and fs2. : .
The relay FS now has a holding cireuit com

pleted from negative power via wires 18, &1, arm

_ T1, contact fe2 of the electromagnetic counter FC,

10

15

20

25

wire 40, contact a6 and wires 3¢, 37 to relay Fs.
Contact b8 of relay B will also serve to maintain
this holding circuit when the wheel rolls far
enough to deenergize relay B as plate 2 is released
from plate 8.

Now the wheel is holding only plates 3 and 4 in
contact with plate § and. relay P is held energized
only by a circuit from negative power via contact
¢$, wire 27, contact d3, wire 28 to wire 14 and re-
lay P, and as the wheel rolls off of plate 8 so that
only plate & is held in contact with plate B, relay
C is deenergized and opens its contact ¢8, which
deenergizes relay P. Thus contact p8 of relay P
closes and completes a circult from negative power
via contact p§, wires 42, 42, contact 132, wire 44
through coil FC to positive power. This energizes
the coil FC and pulls down armature fci to ad-
vance the counter ratchet 7{ one count and by
insulated bar 18 opens contact fc2. This in turn

- interrupts the holding circuit of relay FS and de-
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energizes relay FS to open contact fs2 and de-
energize coil FC and restore the armature fel to .
its upper position to prepare for any subsequent
counting action. =

The deenergization of relay P as the wheel re-
leased plate 3 also opened contact p2 to interrupt
th: holding circuit of relay F and deenergize the
latter.

As the final step in the forward rolling sequence
the wheel moves off the treadle releasing plate §
and deenergizing relay D so that the apparatus is

" all restored to the normal condition illustrated in

the drawing.

It will be observed that by the use of series cir-
cuits through the make contacts of relays A—B
and relays C—D and by parallel circuits through
the break contacts such as a5—b6 of these relay
pairs the permanent closure of any one of the
plates 1, 2, 3 and 4 against plate § by failure or
otherwise or the grounding of any one of the plates
to relay circuits of relays A, B, C, D to negative
prower will not interrupt the proper operation of
the relays F and FS to cause g forward count,
nor will this as subsequently described interrupt
proper operation of relays R and RS to cause a re-
verse count. ‘Relay F will be energized as plate
2 is operated to close contact b4 by the wheel roll-
ing forward for example, and relay FS will be
energized as the plate 2 is released by the wheel to
close contact bS, even if relay A alone were per-
manently energized for example.

However, if relay B alone were permanently
energized relay F would be energizd by contact a8
upon actuation of plate { and relay FS would be
energized by contact a¥ upon release of plate #§
in the forward direction the operation of relays
C and D remaining the same as usual as previously
described for the forward direction.

" If relay C alone should be permanently ener-
gized, the relays F and FS would be energized as
usual in the forward direction. In any case if
any one of the relays A, B and C alone was perma-
nently energized the counter FC would not be op-
erated until the wheel rolled entirely off the
treadle to release plate 4 and relay D and inter-
rupi the last circuit for relay P and release relay
P so as to complete the counter operating circuit
at contact p3. This merely delays the count
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momentarily. but 'does"npt bre‘vent a proper count,

the forward count being completed via contact
- 152 to-energize coil FC and release relay FS at
" contact fc2 to release coll FC at contact /52 as
previously described. :

Now considering a wheel rolling in the reverse
direction actuating the plates in the order
4—3—2—1, relay D is first energized as plate 4 is
actuated. Then relay C is next energized as plate
3 is also actuated, and relay P is energized by con-
tacts c¢3 and d3 over the circuit previously de-
scribed. As the wheel continues over plates 2
and | the relay P is held energized by the pairs of
contacts of relays C and B and those of relays B
and A. .

With relays D and C both energized when the

wheel rolling in reverse direction has actuated.

plates 4 and 3, a circuit is completed to energize
relay R, Irom negative power via contact c8, wire

31, contact d8, wire 32, contact f2, wires 485,.48, 2¢

through relay R and wires 41, 58 to positive power.
Relay R thus closes its contact r8 providing a
holding circuit from negative power via contact
P2 wire 30, contact 73, wire 46 to relay R. Relay
R also prepares a circuit for energizing relay RS
&s soon as the wheel has rolled in reverse direc-
tion sufficiently to operate plates 2 and | and re-
lays B and A and to release plate 4 or plate 3, and
relay D or C the circuit for relay RS being then
completed from negative power via contact ad,
wire 23, contact b4, wire 24, contact r1, wires 48,
49, contact d4 (or wire 50, contact c4, wire 81),
wire 52, through relay RS, wires 53, 58 to posi-
tive power. . .
Relay RS now completes its holding circuit via

its contact rsl and contact rc2 of the reverse

counter, wires 86, T8 to negative power, the hold-
ing circuit also including contacts ¢4 and d4 in
parallel.

As soon as the wheel has rolled far enough to
release all but plate | and relay A, the last cir-

cuit for relay P is interrupted and contact p3

closes completing g circuit via contact rs2 to the
reverse electromagnetic device RC so that the
armature rcl will be pulled down to operate the
reverse counter ratchet 70, and the insulated bar
12 will operate arm 76 to open contact re2 to
interrupt the holding circuit of relay RS and re-
lease this relay to open its contact rs2 to de-
energize the coil' RC and release armature rci
to prepare for any subsequent reverse count.

As in the case of the forward direction the
circuits for the reverse direction are arranged to
permit proper counting with any one of the re-
lays A, B, C, and D permanently energized, the
operating circuits employing parallel contacts cé
and d4 for relay RS and series contacts ¢§ and
d5 for relay R.

In the case of an axle counting system for toll -
checking the treadle is placed a short distance.

beyond the toll station so as that the car wheels
will cross the treadle after toll is paid and the
car moves forward in leaving the toll station.
However, the restriction of the traffic lanes at

and near the toll station to permit cars passing 6

around or crossing lanes extends for only a short
distance and the treadles cannot be placed very
far beyond the station. For this reason car driv-
ers sometimes overrun the station somewhat and
actuate the treadle in a forward direction and
then back up to pay toll, again proceeding for-
ward over the treadle after paying toll.

The present construction provides for this con-
dition by the count in both the reverse and for-

ward directions so that the forward count less
the reverse count provides an accurate net for-
ward count. )

Another problem in toll check counting is that

5 the front wheels of a car may roll partway onto

the treadle. Such a condition is sometimes also
caused by the toll collector’s recalling the driver
. on account of an error in change or some other
question about the money or the driver returns

10 to asksome question.

It is a feature of the present construction that

y such rolling back and forth will not interfere
with a correct net forward count. 'The forward
preparatory relay F and the reverse preparatory

15 relay R are interlocked electrically by having the

- Initial energizing circult of each pass through a
-break contact of the other, F being energized
through contact r2 and R being energized
through contact 72, so that the initia] operation
of one prevents the operation of the other until
the first has released again on completion of the
" appropriate count. Whichever of relays ¥ and
R is energized, is locked in over & holding circuit
via make contact p2 of relay P as previously de-

o5 scribed. Also the completion of the operating

- circuits to the respective counters: depends on
closure of break contact p3 of relay P.

Thus as long as an™ two of the plates remain

actuated as the wheel rolls back and forth then

30 relay P will remain energized over one of the

several circuits of the first four sets of contacts
of relays A, B, C, D, and whichever relay R or
F is operated will remain locked in and the other
- locked out, and neither counter will be operated.

35 The counter will be operated only by the rolling

of the wheel off all but one plate in the original
direction so as to release relay P which in turn
- will gperate the appropriate counter and will also

. “release. whichever relay R or F was energized
"40 by the initial movement in the original direction.

Since the counter also is reset to normal by re-
leasing relay F'S or RS as the. case may be, the
system is then ready to operate' for another
count. -

45 It will be observed that both the initial ener-

gizing circuit and the holding circuit for the re- .
lay FS include break contacts a5 and b5 on re-
‘lays A and B, and both such circuits for relay
RS include break contacts c4 and dé4 on relays

50 C and D, as previously described. Thus if a

wheel rolls forward to actuate plates 3 and 4 and
release plate | the relay FS will be initially ener-
. gized as previously described by way of contact
ft of the preparatory relay F, but if the wheel

55 then rolls backward to reactuate plate I the re-

lay contact a5 will again open and since contact
b8 is also open the relay FS will become deener-
gized again. No count will then have been made
since relay P has remained energized and contact
P3 open. - If the wheel continues backward off -

60 the treaale, or off all but plate f, the relay P

will then be released and. also the relay .F so
that the system will be ready for the next count
in either direction, so that if the wheel now
again rolls forward across the treadle completely
only one forward count and no reverse count will
be recorded. :

If however the wheel should initially roll for-
ward far enough to release all but the last plate

7o @nd cause a forward count, and then roll back-

ward but not far enough to release all but the
first plate and then forward again, no reverse
count will be recorded because relay contact p3
will remain open and relay RS will be released

75 by contacts c4 and d4 reopening on the final
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forward- movement and only the first forward
count will he made,

It will be apprecisted that although four
switches {, 2, 3, 8 and four corresponding relays
A, B, C, D are employed in the present embodi-
ment this is ‘merely illustrative of the preferred
arrangement, and more than four switches could

readily be employed side-by-side and additional -

relays connected thereto in similar manner to re-
1lays A, B, C, D and additional contacts and cir-
~ cuits for relay P provided similar to those illus-

10

trated. The additional plates may conveniently

be arranged between plates 2 and 8 for example
and the additional relays arranged between re-

lays B and C without changing any of the cir="

15

cuits for relays F; R, FS, and RS if desired ex- -

cept that in such case the plates must be narrow
enough and closely. spaced enough so that the
wheel will operate three adjacent plates concur-
rently as abt present,

If desired, however, the circuits for relays F,
R, FS and RS mvolving the series contacts a4,
bé and c5, d5 and the parallel contacts aB, b8
and c4, dd could be extended to include addi-
tional series or parallel contacts respectively on
adjacent relays so that three adjacent plates
must be operated concurrently to complete the
initial operating circuits for relays F, R, FS and
RS and the circuits of relay P could similarly
be extended over three contacts so that ener-
gization of relay P would require actuation of
three plates concurrently instead of two. This
arrangement would permit the permanent clo-

20

B

of any two of said switches and adapted to have
its timing. reset quickly responsive to interrup-
tion of concurrent actuation of all combinations
of any two of sald switches, and means operated
by said timing means responsive to completion
of its timing.

2. In a control system, & multiple switch de-
vice having more than two switches and arranged
for actuation in an overlapping sequence by units
of traffic passing by, means responsive only to
actuation-of sald switches in an overlapping se-
quence, timing means connected to have its tim-
ing initiated by concurrent actuation of any two
of said switches and adapted to have its timing
reset quickly responsive to interruption of con-
current actuation of all combinations of any two
of said switches, and means operated by said tim-
ing means responsive to completion of its timing.

3. In a control system having a mulitiple switch
treadle of more than two switches and means
operating responsive to closure of said switches
in an overlapping sequence, timing means con-

“nected to the last named means have its tim-

25
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sure of any two plates and still provide proper".

counting. - In such arrangement the plates would
preferably be narrower and more closely spaced
if more than four plates are used.

It will also be appreciated that the fourth plate
4 and relay D could be omitted if desired to pro-

35

ing initiated by concurrent closure of any two of
said switches and adapted to have its timing ve-
set quickly responsive to interruption of concur-
rent closure of all combinations of any two of
said switches, and indicating means operated by.
sald timing means responsive to completion of its
timing. .

4. In combination, a multiple switch traffic ac-
tuatable device of more than two switches, a
plurality of relays, operating circuits for said re-
lays controlled by said switches to operate -each
relay individually -by a separate one of said
switches, time controlled switch means having
an operating circuit and a .switch operated re-

. sponsive to completion of a time period of ener-

vide a three switch treadle employing plates @, 2 40

and 8 and relays A, B and C in which case the
contacts d4 and d5 would be transferred to relay
B, and the circuits would operate as previously
described, the system providing the forward and
reverse counting and protective features already

described for the four switch treadle arrange-

ment.

It will therefore be observed that the principles
of the present.circuit arrangement in accordance
with the invention provide the basis for consider-
able variation in the number of plates and relays
and further flexibility of design.

gization of said operating circuit and connec-
tions for said operating circuit including all com-
binations of pairs of contacts operated by dif-
ferent pairs of said relays for energization of said
operating circuit responsive to concurrent opera-
tion of any two of said relays. B

5. In g control system having a multiple switch
device of more than two switches, relays operated
individually by said switches, time controlled.
switch means operating its switch responsive to

_completion of & timing period of continued ac-
go tuation and adapted to restart its timing respon-

It will be understood that other rearrange- :-

ments or substitutions may be made in the vari-
ous parts of the system without departing from
the spirit of the invention as defined by the
claims.

‘Where the concurrent actuation of more than
two plates, or at least three plates, or three or
more plates is stated as required herein it will
be understood that the operation of the system
depends on having not less than two plates ac-
tuated at any time during the overlapping se-
quence and that this requires at least a momen-
tary overlap of actuation of three adjacent plates
as the actuation is transferred from plates { and
2 to plates 2 and 3 and so on through the se-
quence. .

T claim:

1. In a control system having a multiple switch
device of more than two switches arranged to be
actuated in sequence and means responsive to
actuation of all said switches in sequence, tim-
ing means connected to the last named means to
have its timing initiated by concurrent actuation
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sive to cessation of actuation, a plurality of ac-
tuating circuits for said switch means including
pairs of contacts operated by all combinations
of said relays taken two at a time to actuate said
switch means by concurrent operation of any
two of the first mentioned switches for such time.
period,

6. In a control system having a multiple switch -
treadle of more than two switches and means
operating responsive to closure of said switches
in an overlapping sequence, sald means includ-
ing relays operated individually by the respective
switches, an additional relay, a plurality of op-
erating circuits for said additional relay includ-
ing pairs of contacts operated by all different
pairs of the first mentioned relays for operation
of said additional relay whenever any two of
sald switches are closed concurrently, and a re-
tarded pickup quick dropout time delay relay op-
erated by operation of said additional relay, and
an output c1rcuit controlled by said time delay
relay.

7. In a control system having a multiple switch
treadle of more than two switches and means
operating responsive to closure of said switches
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in an overlapping sequence, sald means 1fxcludln¢ '
relays operated individually by the respective -

switches, retarded pickup quick reset time delay
relay means, a plurality of operating circuits for
said relay means including pairs of contacts op-
erated by all different pairs of the first men-
tioned relays, and an output circuit controlled
by gaid time delay relay means by pickup of the
latter. )

" 8, In a control system including more than
three switches arranged closely side-by-side for
operation in a progressive sequence in which more
than two adjacent switches are closed concur-
rently, relays connected to be operated by closure
of the respective switches, another relay con-
nected to be operated by concurrent operation of
any two of the first mentioned relays, an addi-
tional relay connected to be operated by concur-
rent first operation of the first two of the first
mentioned relays, and to be maintained operated
by operation of said other relay, a further relay
connected to be operated by concurrent opera-
tion of sald additional relay and of a third and
fourth of said first relays together with concur-
rent release of one of said first two relays, and
- an output circuit controlled by operation of said
further relay and concurrent release of said other
relay; time controlled switch means having a de-
layed action of its switch and connected to be
operated by operation of said other relay, and
an output device including a circuit controlled
by the last mentioned switch to indicate pro-
longed concurrent operation of two or more of
the first mentioned relays which may interfere
with proper operation of the first mentioned
output circuit by preventing such relay release.

9. In' a control system including more than
three switches arranged closely side-by-side for
operation in a progressive sequence in which more
than two adjacent switches are closed concur-
rently, relays connected to be operated by clo-
sure of the respective switches, another relay con-
nected to be operated by concurrent operation of
any two of the first mentioned relays, an addi-
tional relay connected to be operated by concur-
rent first operation of the first two of the first
mentioned relays, and to be maintained operated
by operation of said other relay, a further relay
connected to be operated by concurrent operation
of sald additional relay and of a third and fourth
of said first relays together with concurrent re-
lease of one of said first two relays, and an out-
put circuit controlled by operation of ssid fur-
ther relay and concurrent release of said other
relay; a retarded pickup time delay relay con-
nected to be operated by operation of said other
relay, and an output device controlled by said
time delay relay by pickup of the latter to indi-
cate prolonged concurrent operation of two or
more of the first mentioned relays which may
interfere with proper operation of the first men-
tioned output circuit by preventing such relay
release. .

10, In a control system, a. multiple switch
treadle adapted to have its switches actuated se-
auentislly by a wheel rolling thereover, time con-
trolled switch means having a switch operated
only after a time period of actuation of said
means, circuit means operated by concurrent ac-
tuation of two of the first mentioned switches
to actuate said time controlied switch means and
a control circuit controlled by said time controlled
switch. .

11. In a control system, a' multiple switch
treadle adapted to have its switches actuated

10
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sequentially by a wheel rolling thereover, time _
controlled switch means having a switch operated
only after a time period of actuation of said
means, circult means operated by concurrent ac-
tuation of two of -the first mentioned switches
to actuate said time controlled switch means and
an indicating device controlled by said time con-
trolled switch.

12. In a control system, a multiple switch
treadle adapted to have its switches actuated in
an overlapping sequence by a wheel rolling there-
over, time controlled switch -means having a
switch operated only after a time period of ac-
tuation of said means, relays connected to be
operated individually by the respective first men-
tioned switches, contacts operated by the respec-
tive relays, and a plurality of operating circuits
for said time controlled switch means including

. pairs of said contacts for all combinations of said
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relays two at a time to actuate said time con-
trolled switch means throughout concurrent op-
eration of every pair of said relays.

13. In a confrol system, a multiple switch
treadle adapted to have its switches actuated se-
quentially by a wheel rolling thereover, relays
connected to be operated individually by the re-
spective switches, contacts closed by operation
of the respective relays, time delay relay means,
a plurality of operating circuits for the last said
means each including in series a pair of con-
tacts of a different pair of said relays, and an
output circuit including a contact operated by
said time delay relay means at the end of its time
delay. ‘

14. In a control system including a multiple
switch treadle adapted to have its switches closed
sequentially by a wheel rolling thereover, a plu-
rality of relays having coils connected to be ener-
gized: individually by closure of the respective
switches and each relay having contacts closed
by energization of its associated coil, a further
relay having a coil and contacts closed and fur-
tper contacts opened by energization of the latter
coil, a plurality of energizing circuits for the last
mentioned coil each including in series contacts
of a different pair of said plurality of relays, and
output means including other contacts of said
relays to be operated by deenergization of said
further relay after energization of said plurality
of relays and deenergization of one of said relays
In overlapping sequence; a time delay relay hav-
ing an operating coil connected to be controlled
by the contacts of said further relay and having
contacts operated by said operating coil after
its time delay, and another output device con-
trolled by the contacts of said time delay relay
to indicate any prolonged concurrent energiza-
tion of a plurality of the first-mentioned relays
which may interfere with such operation of the
first mentioned output means by preventing such
deenergization of relays.

15. In a control system including a multiple
switch device having more than two switches and
arranged for actuation in an overlapping se-
quence by units of trafic passing by, relays con-
nected to be operated by operation of the respec-
tive switches, another relay connected to be op-
erated by concurrent operation of any two of

the first mentioned switches, an additional relay

connected to be operated by concurrent first op-
eration of the first two of the first mentioned
relays, and to be maintained operated by opera-
tion of said other relay, a further relay connected
to be operated by concurrent operation of said
additional relay and of a third and fourth of said
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first relays together with concurrent release of
one of said first two relays, and means includ-
ing a circuit controlled by operation of said fur-
ther relay and concurrent release of said other
relay for normally registering passage of such
traffic units, time controlled switch means hav-
ing a delayed action of its switch and connected
to be operated by operation of said other relay,

(]
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and an alarm device and an operating circuit for

said device controlled by the last mentioned -
switch whereby Dbrolonged operation of two or

more of sald first mentioned switches will be

indicated by said device to warn of possible in-

terference with normal registration of trafiic.

JOHN L. BARKER.




