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My invention relates to timing systems and
more particularly to timing systems for opening
or for closing eiectrical circuits at predetermined
intervals of timme. A timing system of this char-
acter may be used for many -different purposes.
For instance, it may be used in an elevator sys-
tem to contrel an electrical circuit in such man-
ner as to cause the electric motive power of an
elevator car to shut down after the expiration of
a predetermined interval after the car is not re-
quired for service.

One object of my invention is to provide a tim-
ing system and mechanism for opening or clos-
ing an electric circuit after a given interval of
time which shall be inexpensive to construct,
install, operate and maintain in operation.

Another cbject is to provide a fiming system
and mechanism which will close or open an elec-
tric circuit after a given interval of time and
which will reset itself for a following sequence
of operation upon the operation of the circuit
controlled by it.

A further object is to provide a timing system
which will not only open or close an electric cir-
cuit after a given interval of time, but will also
reset itself instantly during the interval of time,
upon operation of the circuit by another means,
without completing its cycle of operaticn and
start anocther cycle of operation when operation
of the circuit again stops.

A further object is to provide a timing system
and mechanism in which one master timing ele-
ment or motor may be utilized to control any
desired number of separate circuits entirely in-
dependent of each other.

1t is also an object of my invention to provide a
timing system and mechanism of the character
indicated which will not require the use of
mechanical clutches or equivalent mechanical de-
vices.

Although my timing system and mechanism

~ may be used for confrolling any circuit which it
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is desired to open or close at predetermined in-
tervals or in & predetermined manner, it will,
for convenience, be illustrated and described in
connection with an elevator system in which it is
desired to have the motor generator sets for one
or more of the cars shut down during the periods
when there are no passengers for such cars.

1 the accompanying drawing,

Figure 1 is a diagrammatic representation of
an elevator system with which my invention may
be used. Two cars are shown but, for economy
of space, the power system for only obne car is
illustrated. ’ S

(CL 172—152)

Fig. 2 is a “straight line” diagrammatic repre-
sentation of a timing system and mechanism
constructed in accordance with my invention for
effecting the shutting down of the motor genera-
tor sets for the cars shown in Fig. 1 during the
periods when there are no passengers, and

Fig, 2A is a representation of the relays em-
bodied in Fig. 2.

The illustration of the relays in Fig. 1 shows
them with their coils and contact members dis-
posed in horizontal alighment with their positions
in the straightline circuits of Fig. 1 so that the
reader may readily determine the identity of any
relay, the number and kind cf its contact mem-
bers and the position of its coil and its contact
members in the straight line circuits.

Referring more particularly to the drawing, I
have illustrated an elevator system as compris-
ing two cars A and B. Referring to car A, it is
shown as suitably suspended by a cable 1 which
passes over a hoisting drum {3 to a suitable
counterweight (5. The hoisting drum 13- is
directly coupled to a hoisting motor 16. A
variable voltage system of control, such as the
Ward-Leonard system, is provided for operating a
hoisting motor I6§ wherein the motor is operated
by a suitable generator i1 which is mounted upon
a shaft (8 driven by a suitable motor 19. A brake
20 cperated by an electromagnet 21 is provided
for applying a braking effect to the hoisting drum
i3 when the car is brought to a stop. The driv-
ing motor is shown as a three-phase alternating
current motor which may be connected to any
suitable source of power by means of the supply
conductors Li, L2 and L3.

The driving motor 19 may be connected to its
supply conductors by the contact members Sf,
S3 and S48 of a starting relay S which, in turn, is
controlled by one of a plurality of push button
relays IR, 2R and 3R operated by push buttons
T, T2 and T3. The push buttons may be located
at any suitable points in connection with the
elevator system where they may be operated by
an attendant or by intending passengers to start
the motor generator set of the car when it is
desired to start the car in operation. When one
of the starting buttons is pressed, the relay S
causes the driving motor {9 to start and it will
then remain in operation until the relay S is
deenergized.

Elevator systems of the character illustrated
are installed in many apartment houses. In such
houses the elevator systems are usually operated
by the tenants and very often are not required
for service at different periods of time. For in-
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stance, a number of passengers may use the cars
frequently for awhile and then there may be no
passengers for the next half hour or hour.
Therefore, it is economical to have the motor
generator sets of the cars shut down during the
periods that they are not needed. This shutting
down of the cars may be accomplished auto-
matically by some means which disconnects the

driving motor from its supply circuits after the -

expiration of a predetermined interval after the
cessation of calls for the car. My improved tim-
ing means is particularly applicable for discon-
necting the driving motor {9 from-its supply cir~
cuifs and stopping its motor generator set when
the car is not being used.

My improved timing means is illustrated in
connection with car A as comprising a pair of
timing relays K and M, a timing disk 25 for con-
trolling the relays and a constant speed timing
motor 28 for driving the timing disk. The tim-
ing relays K and M are provided with contact
members Kf and MI disposed in parallel in the
circuit of the relay S. These contact members
normally remain in a closed condition so that
the relay. S may be energized any time by press-
ing one of the starting buttons Ti, etc. How-
ever, when both pairs of contact members K1 and
MI are opened, the starting relay S, if energized,
will be deenergized and open its contact members
to stop the driving motor 9. The timing relay
X is conirolled by an energizing pair of contact
members 27 which are closed at predetermined
intervals by the timing disk 25. The timing relay
M is likewise controlled by a pair of energizing
contact members 28 also operated by the timing
disk 25. Rach of these relays is provided with a
self-holding circuit so that if it is energized tem-
porarily by the closure of the energizing contact
members, it will remain energized,

" 'The constant speed timing motor drives the
timing disk 25 through a reducing gear 29 which
is designed to reduce the speed of the disk to the
desired speed. For example, in the present in-
stance, it will be assumed that the disk is so
driven that it makes one revolution each 8 min-
utes. The disk is provided with a cam portion
31 which alternately engages the arms 32 and
30 of the energizing contact members 27 and 28
and thereby temporarily closes each of these
pairs of conbtact members every 8 minutes. At
this speed of rotation, the disk 25 will close the
contact members 28 for energizing the timing
relay M and 4 minutes later close the contact
members 27 for energizing the relay K so that one
of the relays will be energized every 4 minutes.
In order to prevent the energization of these

relays while the car A is in operation, a pair

of control contact members AC is placed in the
circuit for the relays. This pair of contact
members is connected to and so controlled by
the control system of car A that they remain
closed while the car is at rest and open when the
car is in operation. As an example of contact
members controlled by a control circuit for a
car, reference may be had to the Milton Barouch
Patent No. 1,819,454, issued August 18, 1931.
Further, in accordance with my invention, the
supply - circuit represented by the conductors
Lil+ and Li— for the timing relays is supplied
with energy by an exciter 35. The exciter 35
iz shown as mounted upon the outer end of the
shaft 18 of the generator 7. Hence, when the
driving motor 19 is shut down, the exciter 35
will stop its operation and thereby deenergize
the timing relays K and M, if energized, and pre-
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vent them from being energized while the car A
is shut down regardless of the constant opera-
tion of the timing disk 25 by the timing
motor 26.

The constant speed timing motor 26 may be
of any suitable type and may be supplied by any
suitable source of constant energy, as represented
by the supply conductors L4 and LS.

The operating system for car B is similar to
that for car A and it is provided with a timing
system like that for car A. However, the con-
stant speed timing motor 26 may be used for
driving the timing disk B25 for the timing sys-
tem of car B by mounting it upon an extension
33 of the shaft from the motor 26 to the timing
disk 26. With this arrangement, the timing mo-
tor will drive the timing disk for both cars and
for as many other cars as may be desirable at
the same constant speed, regardless of the oper-
ation of any other parts of the system.

The invention may be better understood by an
assumed operation of the apparatus. It will be
assumed that an attendant passenger, desirous
of operating the car A, presses the starting but-
ton Tf. This energizes the button relay IR to
close its contact members IRl which energizes
the starting relay S by a circuit extending from
conductor Lf through the contact members iRI,
coil S and the closed contact members i or Mi
to supply conductor L3. Upon being energized,
relay S closes its contact members Si, 52, S8 and
S4. The closing of the contact members S2 pro-
vides a self~-holding circuit for the relay S and
the closing of the contact members Si , S2 and
S4 energizes the driving motor 18 and causes it
to start in operation. The driving motor {9 is
now in operation and drives the exciter 35 so
that it energizes the supply conductor LI+ and
Li—, thus supplying energy for energizing the

timing relays K and M when their circuits are.

closed.

It will be assumned that the timing motor 2§
is in operation and driving the disk 25 and the
disk ‘B25 to make a complete revolution cnce
every 8 minutes. The operation of the driving
motor I8 also places the generator {7 in cperation
and it will be assumed that the passenger oper-
ates the control system (not shown) of car A to
start it in operation. The operation of the con-
trol system opens the control contact members
AC ‘and thereby prevents energization of the
timing relays K and M even though their cir-
cuits are closed at intervals by the operation of
the timing disk 25, thus preventing operation
of the timing relays while car A is in motion.

It will be assumed now that the passenger op-
erates the control system (not shown) to stop
the car. The operation of the control system to
stop the car causes the control contact members
AC to close and thereby prepare the circuits of
the timing relays K and M for energization at pre-~
determined intervals after the car stops its oper-
ation. The energization of the timing relays now
depends upon the closure of the energizing con-
tact members 27 and 28. Assuming that the tim-
ing disk 25 is in the position shown and is ro-
tating in the direction indicated by the arrow at
the rate of one revolution in 8 minutes, in ap-
proximately two minutes the cam 3! will en-
gage the arm 32 and close the contact members
27. 'This operation energizes the timing relay
K and causes it to close its self-holding contacts
K2. The energized relay K also opens its con-
tact members K1 in the ecircuit for the relay S
but that does not now deenergize that relay be-
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cause the contact members M1 in the parallel cir-
cuit are still closed. Assuming that the car A still
remains at rest and that the contact disk 25 con-
tinues ifs constant speed rotation, in 4 minutes the
cam 31 passes from the arm 32 to the arm 30 and
operates it to close its contact members 28,
thereby energizing the timing relay M. The en-
ergized relay M closes its contact members M2
thereby establishing a self-holding circuit for
itself and also opens its contact members Ml in
the circuit for the relay S. Inasmuch as the con-
tact members Ki and M! are now open, the start-
ing relay S is deenergized and thereby opens its
self-holding contact members S2 and its con-
tact members Sl, S3 and S4 in the circuit of the
driving motor {9, thus deenergizing and stopping
the motor 19.

The stopping of the motor 19 stops the opera-
tion of the exciter 35 and the generator {1. The
stopping of the exciter 35 deenergizes the supply
circuit Ll4+ and Li— and this, in turn, deener-
gizes the timing relays K and M so that they
reclose their contact members X1 and M{ in the
circuit for the starting relay S, but that relay does
not now become energized, because its self-held-
ing contact members S2 are open.

The stopping of the generator (1 reduces the
expense of operating the motor generator set
when the car is not needed but it will be apparent
that, as already described, the motor generator
set is ready to start in operation the instant the
car is needed in operation.

By the foregoing, it is seen that the timing sys-
tem will operate to shut down the motor genera-
tor set of an elevator car at some point between
4 minutes and 8 minutes after the control sys-
tem of the car is operated to stop the car unless
the car is placed in operation before the expira-
tion of that time. In the present system, the av-
erage time for shutting down the motor generator
set of the car after it comes to rest is approxi-
mately 6 minutes. It is never less than 4 and
never more than 8 minutes by reason of the rota-
tion of the timing disk 25 once every 8 minutes.
Of course, this time of rotation may be changed to
any desired period by changing the reducing gear
30 accordingly, but it will be seen that the motor
generator set for a car will shut down and save
further operation within a predetermined time
after the car is dropped out of service, and that
this provides considerable saving in operating
an elevator system where the service required is
fitful and intermittent.

It will be assumed now that an intending pas-
senger presses the push button BT3 to start car B
in operation. The pressing of this button ener-
gizes button relay B3R which closes its contact
member B3RI and thereby energizes the starting
relay BS for car B. The energized relay BS closes
its self-holding contact members BS4 and also
closes its contact members BSI, BS2 and B3 for
energizing the driving motor BI19. The driving
motor Bi8 now starts in operation and drives
the exciter B35 to supply energy to the supply
conductors BL{+4 and BLI—, thus preparing the
timing relays BK and BM for operation. It will
also be assumed that the attendant operates the
control system (not shown) of car B to start car
B up or down its hatchway. This operation
causes the control contact members BC to open
and thereby prevent energization of the timing
relays BK or BM while car B is in operation. It
will be assumed now that the passenger on car
B operates the control system of that car to stop
it and bring it to rest. This operation of the

3

control system effects the closing of the contact
members BC. Therefore, the relays BK and BM
are now in condition to be energized. The timing
disk B25 has been rotated constantly by the tim-
ing motor 26 and it will be assumed that at the
instant the contact members BC close, the disk is
in the position shown in the drawing where the
cam B31 has just passed under the arm B30. As
the disk continues its operation in the direction of

- the arrow, it will, upon the expiration of approx-

imately 4 minutes, pass under the arm B32 and
thereby close the contact members B27. This en-
ergizes the timing relay BK which thereupon
closes its self-holding contact members BKI and
opens its contact members BK2 in the circuit of
the starting relay BS. However, this does not af-
fect the relay BS bhecause the circuit for that re-
lay now extends through the parallel contact
members BMI. It will be assumed that the disk
B25 continues its rotation and at the end of 3
minutes it is appreaching closely to the arm B32
for closing the contact members B28. However,
at this point another intending passenger oper-
ates the control system of car B to start that car
in operation and this effects the opening of the
control contact members BC. The opening of the
control contact members BC at this instant de-
energizes the timing relay BK and prevents ener-
gization of the timing relay BM thereby restoring

the timing system for car B to its unoperated con- ¢

dition while car B is in operation, and preparing
it to again be ready to effect a shut down of the
driving motor and generator of car B when that
car is again permitted to stand without operation
for longer than the predetermined period.

Therefore, it will be seen that my improved tim-
ing system not only acts to shut down a motor
generator set for a car within a predetermined
time after that car fails to receive any calls for
service but that it also acts to restore itself for
another cycle of operation whenever the car
associated with it is again placed in operation be~
fore the expiration of the predetermined time for
which the timing system has been set to shut
down the motive power of the car after it fails
to receive calls for service.

It will also be seen that my improved system
provides & timing means which will operate to
open an electric circuit at a predeiermined time
after the occurrence of a predetermined condi-
tion; that it will, if partially operated, act to re-
set itself for a new cycle of operation upon the
occurrence of certain circumstances before it is
first operated; that the system comprises a rela-~
tively simple number of relays, timing means and
contact members; and that it does not require
the use of any clutches or other mechanical
equivalents for resetting itself for other cycles
of operation. It will also be apparent that only
cne constant speed timing motor is required
for opersting the timing disks or timing means
of any desired number of timing systems. It will
be further seen that when a circuit (for inssance
the circuit of the relay 8) is operated by my tim-
ing systera, the opsration of that timing circuit
operates to restore the timing system and makes
it ready for the next cycle of operation.

Although I have shown and described only
one embodiment of my invention, it is to ke un-
derstood that meany modifications therecf and
changes therein may be made without departing
from its spirit and scope.

I claim as my invention:

1. In a timing system for periodically operating
an electric circuit, a plurality of contact mem-
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bers, a mechanism for closing said contact mem-
bers at regular intervals of time, a plurality of
relays each provided with a self-holding circuit,
means responsive to successive operations of said
contact members for energizing one at a time
each of said relays, each relay when energized
remaining energized through its self-holding cir-
cuit, and means responsive to a predetermined
number of said relays being energized for oper-
ating said electric circuit.

2. In a timing system for periodically operating

- an electric circuit, a plurality of contact mem-
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bers, a mechanism for ciosing the contact mem-
bers at regular intervals of time, a plurality of re-
lays each provided with a self-holding circuit,
means responsive to successive operations of said
contact members for energizing one at-a time
each of said relays, each relay when energized
remaining energized through its self-holding cir-
cuit, means responsive to a predetermined num-
ber of said relays being energized for operating
said electri¢ circuit, and means for deenergizing
all "of said predetermined number of relays to
restore their self-holding mrcmts to inactive con-
dition,

3. In a timing system for periodically operai-
ing an electric circuit, a plurality of contact
members, a mechanism for closing the contact
members at regular intervals of time, a plurality
of relays each provided with a seli-holding cir-
cuit, means responsive to successive operations of
said contact members for energizing one at a
time each of said relays, each relay when ener-
gized remaining energized through its self-hold-
ing circuit, means responsive to a predetermined
number of said relays being energized for operai-
ing said electric circuit, and means responsive
to operation of said electric circuit for deener-
gizing all of said predetermined relays to restore
their self-holding circuits to inactive condition.

4. In a timing system for periodically operat-
ing an electric circuit, a plurality of relays, a
timing motor, means for connecting the motor
to a source of energy, means responsive to opera-
tion of the timing mosor for -successively ener-
gizing said relays at predetermined intervals, and
means responsive to energization of a predeter-
mined number of said relays for operating said
electric circuit.

5. In a timing system for operating an electric
circuit, a plurality of relays each provided with a
self-holding circuit, a substantially constant
speed timing motor, means for connecting the
motor to a scurce of energy, means responsive to
operation of the motor for successively energiz-
ing said relays at predetermined intervals, means
responsive to energization of a predetermined
number of said relays for operating the electric
circuit, and means for deenergizing all of said
relays and restoring their self-holding circuits to
their nermally ineffective condition.

6. In g timing system for periodically operat-
ing an electric circuif, means for energizing the
circuit, a plurality of relays, a timing motor,
means responsive to operaticn of the motor for
successively energizing said relays at predeter-
mined intervals, means responsive to energiza-
tion of a predetermined number of said relays
for deenergizing the cireuit, and means resporn-
sive to deenergization of the circuit for deener-
gizing the relays.

7. In an elevator system for operating a car
in g hatchway, a motor generator set for operat-
ing the car, a motor for driving the generator, a
switch for connecting the driving motor to a

2,100,726

source of energy, a plurality of relays, a timing
motor, means responsive to operation of the tim-
ing mofor for successively energizing the relays
at predetermined intervals, means responsive to
the energization of a predetermined number of
the relays for rendering the switch ineffective
and deenergizing the driving motor.

8. In an elevator system for operating a car in
a hatchway, a motor-generator set for the car,
a control means for controlling the motor-gener-
ator set to operate the car, a motor for driving
the generator, switch means for connecting the
driving motor to a source of electric energy, a
plurality of relays, means responsive to operation
of the control means to stop the car for preparing
the relays for energization, a timing motor, means
responsive to operation of the timing motor for
successively energizing the relays at predeter-
mined intervals after they are prepared for oper-
ation, and means responsive to energization of a
predetermined number of the relays for discon-
necting the driving motor from its source of en-
ergy. ’

8. In an elevator system for operating a car in
a hatchway, a motor generator set for the car, a
contro! means for cortrolling the motor-gener-
ator set to operate the car, a motor for driving
the generator, switch means for connecting the
driving motor to a source of electric energy, a
plurality of relays, means responsive to operation
of the control means to stop the car for preparing
the relays for operation, a timing motor, means
responsive to operation of the.timing motor for
successively energizing the relays at predeter-
mined intervals after they are prepared for oper-
ation, means responsive to energization of a pre-
determined number of the relays for disconnect-
ing the driving motor from its source of energy,
and means responsive to stoppirng of the-driving
motor for deenergizing all of sald predetermined
number of energized relays.

10. In an elevator system for operating a car
in a hatchway, a motor generator set for the car,
control means for: controlling the motor-gener-
ator set to operate the car, & motor for driving
the generator, a switch for connecting the driving
motor to a source of electric energy, a plurality
of relays, a timing motor, means responsive to
operation of the timing motor for successively en-
ergizing the relays at predetermined intervals,
means responsive to operation of a nredetermined
number of the relays for rendering the switch
ineffective, and means responsive to operation of
the control means to start operation of the car

for rendering the relays ineffective to be ener- °

gized while the car is in operation.

il. In an elevator system for operating a car
in & hatchway, a motor generator set for the car,
control means for controlling the motor gener-
ator set to start or to stop the car, a motor for
driving the generator, switch means for connect-
ing the driving motor to a source of electric en-
ergy, a plurality of relays each provided with a
seli-holding ecircuit, means responsive to oper-
ation of the control system in operating the car
for preventing energization of the relays while
the car is running and for preparing the relays for
energization while the car is stopped, a timing
motor, means responsive to operation of the tim-
ing motor for successively energizing the relays at
predetermined intervals after they are prepared

-for energization by the stopping of the car, means

responsive to energization of a predetermined
number of said relays for causing the switch
means to disconnect the driving motor from its
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source of energy, and means responsive to stop-
ping of the driving motor for deenergizing all of
the relays.

12. In an elevator system for operating a car
in a hatchway, a motor-generator set for the car,
a control means for controlling the motor gener-
ator set to operate the car, a motor for driving
the generator, switch means for connecting the
driving motor to a source of electric energy, a
plurality of relays, an energizing -circuit and a
self-holding circuit for each of said relays, a
pair of energizing contact members in each of
said energizing circuits, means responsive to oper-
ation of the timing motor for successively closing
and opening said energizing contact members at
predetermined intervals, a second pair of contact
members controlling said energizing circuit,
means respensive to operation of the control
means in stopping the car for closing said second
pair of contact members, whereby the simulta-
neous closed condition of an energizing pair of
contact members and said second pair of contact
members effects energization of the relay associ-
ated therewith, and means responsive to ener-
gization of a predetermined number of relays for
causing the switch to disconnect the driving
motor from its source of electric energy.

13. In an elevator system for operating a car
in a hatchway, a motor-generator for the car, a
control means for controlling the motor genera-
tor set to operate the car, a motor for driving the
generator, switch means for connecting the driv-
ing motor to a source of electric energy, a plural-
ity of relays, an energizing circuit and a self-
holding circuit for each of said relays, a pair of
energizing contact members in each of said ener-
gizing circuits, means responsive to operation of
the timing motor for successively closing and
opening said contact members at predetermined
intervals, a second pair of contact members con-
trolling said energizing circuits, means responsive
to operation of the control means in stopping the
car for closing said second pair of contact mem-
bers while the car is stopped and for opening
them while the car is running whereby the open-
ing of said second pair of confact members pre-
vents energization of the relays, the simultaneous
closing of an energizing pair of contact members
and the said second pair of contact members en-
ergizes the relay associated therewith, means re-
sponsive to energization of a predetermined num-
ber of said relays for causing the switch means
to disconnect the driving motor from its source
of energy to shut down the moctor generator set,
and means responsive to the stopping of the driv-
ing motor for deenergizing the relays.

14. In an elevator system for operating a car
in a hatchway, a motor generator set for the car,
control means for controlling the motor generator

-

set to operate the car, a motor for driving the
generator, switch means for connecting the driv-
ing motor to a source of electric energy, a plural-
ity of relays, an energizing circuit for each relay,
an exciter operated by the driving motor for sup-
plying electric energy to the energizing circuit, a
pair of energizing contact members in each of the
energizing circuits, a substantially constant speed
timing motor, means responsive to operation of
the timing motor for successively closing and
opening the energizing contact members at pre-
determined intervals, a second pair of contact
members associated with the energizing circuits,
means responsive to operation of the control
means in stopping the car for closing said second
pair of contact members when the car is at rest
whereby the simultaneocus closed position of the
said second pair of contact members and anh ener-
gizing pair of contact members effects energiza-
tion of the relay associated therewith, and means
responsive to energization of a predetermined
number of relays for causing the switch to dis-
connect the driving motor from its source of
energy for shutting down the motor generator set
and stopping the exciter to deenergize the relays.

15. In a timing system for operating a plurality
of electric circuits, a plurality of relays associated
with each circuit, means associated with each cir-
cuit for successively energizing at predetermined
intervals the relays associated with that circuit,
means associated with each circuit and respon-
sive to energization of a predetermined number
of relays associated with that circuit for operating
that circuit, means associated with each circuit
and responsive to operation of that circuit for
deenergizing all the relays associated with that
circuit, and a single timing motor for operating all
of the interval energizing means associated with
all the circuits.

16. In an elevator system for operating a plur-
ality of cars in a hatchway, a motor generator set
for each car, a control means for each car for
causing the motor generator set associated with
that car to operate it, a driving motor for each
generator, a plurality of relays associated with
each car, individual means responsive to opera-
tion of a control means to stop its car for prepar-
ing the relays associated with that car for energi-
zation, a single timing motor, means associated
with each car and responsive to operation of the
timing motor for successively energizing at pre-
determined intervals the relays associated with
that car after they have been prepared for energi-
zation, and means responsive to energization of
a predetermined number of the relays associated
with a car for stopping the driving motor for the
generator for that car.
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