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This inventicn relates to elevator systems and it has
particular relation to elevator systems which are designed
for operation without car attendants.

Although aspects of the invention may be employed in
elevator systems having car attendants, the invention is
particularly desirable for elevator systems of the auto-
matic type which do not have car attendants. For this
reason, the invention will be discussed with particular
reference to such operatorless systems.

When an elevator car in an operatorless system stops at
a landing, such as a floor of a building or structure, it is
the practice to hold the elevator car at the floor for a sub-
stantial time in order to permit loading and unloading of
the elevator car, This time is referred to as a non-inter-
ference time. In the prior art systems, the non-inter-
ference time may be of the order of 5 or more seconds
for each stop.

The non-interference time may be varied in accordance
with the requirements for each of the floors at which a
stop is made. To this end, the elevator system is designed
to hold an elevator car at a floor at which the elevator
stops for a non-interference substantial time, such as 5
seconds.

The non-interference time for a car call may differ
from that employed for a floor call. Thus, if a passenger
within the elevator car registers a call for a floor, the
elevator car may be held at such floor for a non-inter-
ference time of the order of say three seconds. However,
if the elevator car stops in response to a floor call register-
ed by an intending passenger at one of the intermediate
floors, a longer non-interference time, to allow a pas-
senger to walk to the car that is stopping from the farthest
point of the corridor, such as 5 to 7 seconds may be em-
ployed. )

In one system to which the invention may be applied
a substantial non-interference time is provided for each
stop of the elevator car.. However, upon movement of
a passenger into or out of the elevator car, the non-inter-
ference time is reset to a smaller value which may be
larger for a stop made in response to a floor call than for
a stop made in response to a car call. For example, if
the elevator car stops at a floor in response to a car call,
the elevator car door opens and remains open for a non-
interference time of the order of five seconds if no one
leaves or enters the elevator car. However as soon as a
person leaves or enters the elevator car, the non-inter-
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elevator car door may be conditioned to open each time a
passenger attempts to enter or leave the elevator car be-
fore the elevator car door completely closes. When this
happens, the door dose not start to close until a short time
such as one-half second after the last passenger has passed
through the doorway. A system of this type is disclosed
in my copending application, Serial No. 406,706, filed
January 28, 1954, of which this is a continuation in part,
in-the Santini patent application, Serial No, 427,476, filed
May 4, 1954, and in the Santini et al. patent application,
Serial No. 427,475, filed May 4, 1954, all of which are
assigned to the same assignee,

If the elevator car stops in response to a registered floor
call at an intermediate floor, the elevator car door again is
cpened and remains open for a substantial non-inter-
ference time, such as five seconds. However, if a person
enters or leaves the elevator car, the non-interference
time is reset for a smaller value, such as two seconds. If
succeeding persons enter or leave the elevator car at close
enough intervals, the non-interference time is reset for
each of the persons for a time which may be of the order
of one-half second in order to delay the reclosure of the
door. :
If the. elevator car stops at an intermediate floor in
response to a registered floor call and is assigned to re-

. verse at such floor, the door may open for a non-inter-
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ference time of the order of five seconds. In this case,
entry of a person into the car or departure of a passenger
from the car may reset the non-interference time to a
smaller value of the order of one-half second. Each suc-
ceeding person entering or leaving the elevator car within
suitable intervals may reset the non-interference time for
an inferval of the order of one-half second to delay re-
closure of the door.

The movement of a passenger or an intending passenger
into or out of the elevator car can be determined by
transmitting energy into the passage traversed by such
passenger. Interruption of such energy path by a pas-
senger is ascertained by a suitable detector.

In some cases, a passenger may attempt to prevent the
closure of the door for an unreasonably long time by
standing in the path of the transmitted energy. If the
energy is interrupted for an unduly long period, such as
four seconds, a clesing movement of the door is initiated
promptly at the close of such period. Desirably the door

. may be provided with a protective edge which initiates the
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ference time is reset to a value of the order of one-half -

second. The non-interference time similarly is reset for
a time of the order of one-half second each time a suc-
cessive passenger leaves or enters the elevator car. If
no passenger enters or leaves the elevator car after the
predetermined time has elapsed for a period in excess of
one-half second, the door starts to close. Once the door
starts to. close, it may continue to its completely closed
position despite the attempt of additional passengers to
enter the elevator car or leave the elevator car provided
the elevator car is in condition to run. Alternatively, the

65

stopping or reopening of the door if the door reaches a
person located in the closing path of the door. If as the
door reopens the path for the energy is reestablished the
door will remain open for the required one-half second
and will not start to reclose as long as the path is inter-
Tupted at less than one-half second imtervals,

After the movement into or out of the elevator car
starts, successive loads or passengers ordinarily follow
the first load or passenger rapidly. Each load or pas-
senger - after the first one resets the non-interference time
for an additional small time of the order of one-half
second. Consequently, waste time is substantially elimi-
nated and the efficiency of the elevator system ‘is mate-

-rially improved,

At terminal floors, it may be desirable to control the
departure of elevator cars by a suitable dispatcher for
the purpose of maintaining adequate spacing of the eleva-
tor cars. In such a case, the variable non-interference
time is still desirable for the intermediate floors or land-
ings served by each elevator car. If the car is loading
or unloading after a closing operation of the elevator
car door is initiated by the dispatcher, the closure of the
door may be prevented by operation of the detector.

In-a suitable system, an elevator car is provided with a:
passage through which load, such as a passenger, may
enter and leave the elevator car. The passage may be
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exposed or closed by a door which is automatically opened
as the elevator car reaches a predetermined load transfer
posmon which ordinarily is a landing or floor of a build-
ing. Upon expiration of the non-interference time, the
door may be closed for the purpose of permitting depar-
ture of the elevator car.

A signal or energy is established or transmitted across
the passage. A detector is provided which is responsive
to a function of the signal or energy. For example, the
detector may be responsive to the presence or absence
of radiant energy. If a load, such as a passenger, enters
the area through which the radiant energy is projected,
the detector senses the presence of such load. The de-
tector, in turn, controls mechanism which, in response to
the movement of the load through the passage, resets
the non-interference time in the manner previously de-
scribed. If the detector receives no radiant energy for
more than a predetermined time the door may be
promptly closed.

If the closure of the door is prevented for more than
a reasonable time, a closing force may be exerted on the
door continuously until the door closes. The system may
be so arranged that the closing force is exerted unless
safety edges on both sides of the door opening are op-
erated.

If the elevator car reaches a ﬁoor such as a street
floor, with a substantial load to be discharged, the depart-
ing passengers prevent entry of the passengers waiting
to board the elevator car. The time available for the
entering passengers may be inadequate.

In accordance with the invention, a substant1a1 delay is
provided in the departure of the elevator car from a floor
such as the street floor or in closure of the car door
at such floor following the departure of each passenger
from the elevator car. However, time transfer means
controlled by a boarding passenger provides a delay in
the departure of the elevator car or in closure of the
car door following the entry of each boarding passenger
which has a time value materially less than the aforesaid
substantial delay. This provides adequate time for the
first boarding passenger without requiring excessive de-
lays for succeeding boarding passengers.

The time transfer means may be operated by directional
means responsive to the entry of a passenger into the
car but insensitive to departure of passengers from the
car. Such directional means are shown in the aforesaid
Santini patent application.

In a preferred embodiment of the invention, the time
transfer means_is responsive to operation of car-call regis-
tering means by a boarding passenger to register a call
for another floor.

- It is, therefore, an object of the invention to provide
an improved elevator system having a minimum of lost
time at each elevator car stop.

- It is a further object of the invention to provide an im-
proved elevator system having a minimum non-inter-
ference time for an elevator car which is sufficient to per-
mit unloading of an elevator car followed by loadmg
thereof.

It is another object of the invention to provide an
elevator system wherein departure of an elevator car from
a floor is delayed for a substantial time for each passenger
leaving the car and wherein means controlled by a board-
ing passenger provides a delay in departure of the eleva-
tor car for each bearding passenger which is smaller
than said time.

Other objects of the invention will be apparent from
the following description taken in conjunction with the
accompanying drawings, in which:

Figure 1 is a schematic view with parts in elevation
and parts broken away of an elevator system which may
embody the invention;

Fig. 1A is a view in section showing an elevator car
employed in Fig. 1 associated with a hoistway;

Figs. 2, 3 and 4 are schematic views including circuits
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4

in straight-line form of a control system embodying the
invention;

Fig. 5 is a schematic view including circuits in straight-
line form of a modified control system embodying the
invention; and

Figs. 2A, 3A and 4A are key representations of elec-
tromagnetic relays and switches employed in the circuits
of Figs. 2, 3 and 4. If Figs. 2, 3 and 4 are horizontally
aligned respectively with Figs. 2A, 3A and 44, it will be
found that coils and contacts of the switches and relays
appearing in the key representations are horizontally
aligned with the corresponding coils and contacts shown

. in these circuits,

Although the invention may be incorporated in an
elevator system employing various numbers of elevator
cars serving buildings or structures having various num-
bers of floors, the invention can be described adequately

. with reference to an elevator system having four elevator

20

cars serving a building having five floors. The elevator
cars may be dispatched from any desired floors. The
elevator cars will be assumed to be dispatched between
the first floor and the upper terminal or fifth floor,
Because of the complexity of such systems, certain con-

" ventions have been adopted. The elevator cars will be
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identified by the reference characters A, B, C and D.
Since ‘the circuits for the cars are similar, substantially
complete circuits are shown for the cars A and B. Com-
ponents associated with the cars C and D are discussed
only as required.

Components associated with the elevator cars B, C and
D which correspond to a component of the elevator car
A are identified by the same reference character em-
ployed for the component of the elevator car A preceded
by the letters B, C and D, respectively. For example,
the reference characters U, BU, CU and DU designate
up switches, respectively, for the elevator cars A, B, C
and D. The discussion will be directed primarily to the
apparatus and circuits for the elevator car A.

The various relays and switches employed in the cir-
cuits may have break or back contacts which are closed
when the relay is deenergized and dropped out. The
break contacts are open when the relays or switches are
energized and picked up.

The relays and switches also may have front or make
contacts which are opened when the switches and relays
are deenergized and dropped out. These contacts are
closed when the switches and relays are energized and
picked up. In the drawings the various switches and re-
lays are shown in so far as possible to their deenergized
and dropped-out conditions.

Each set of the contacts associated with a relay or
sw1tch is identified by the reference character associated
with the relay or switch followed by a numeral identify-
ing the specific set of contacts. Thus, the reference
characters Ul, U2 and U3 designated, respectively, the
first, second and third sets of contacts of the up switch U.

In order to facilitate the presentation of the invention,
the apparatus shown in the figures will be briefly set
forth, and the operation of the complete system there-
after will be discussed. The system includes in part the
following apparatus:

- APPARATUS SPECIFIC TO CAR A

V—speed relay -

U—up switch
M—car-running relay
D—down switch
G—Holding relay
E—slowdown inductor relay
F—stopping inductor relay
W—aup-preference relay
X—down-preference relay
70T—timing relay
TT—-car-call stopping relay:
K-—-floor-call stopping relay
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80—main starting relay
L—car-position relay
N—loading relay
S—auxiliary starting relay
50A—car-call detector relay
40—door relay
45—door-control relay
DC—door-close solenoid
DO—door-open solenoid
SR—detector relay
LWA, NU, NUA, 76HT, SRT—time delay relays
300—expediter relay
J—reversal relay

APPARATUS COMMON TO ALL CARS

2DR to SDR—down floor-call storing relays
2UR to 4UR—up floor-call storing relays

Figure 1

Fig. 1 illustrates the structural relationships of the
elevator cars A, B and associated apparatus with refer-
ence to the building structure which the elevator cars are
intended to serve.

The elevator car A and a counterweight 10 are
secured to opposite ends of a rope or cable 11 which
passes over a sheave 13. The sheave 13 is mounted on
the shaft 14 of an elevator driving motor 15. The shaft
14 also carries a brake drum 16 with which a brake 17
of the conventional spring-applied electrically-released
type is associated, The motor 15 is secured to the floor
18 of a penthouse located in the structure which the ele-
vator car is intended to serve.

In order to simplify the association of control circuits
with the elevator car A, a contro] device 19 is provided

which is operated in accordance with a function of the s

movement of the elevator car A. In the specific em-
bodiment of Fig. 1, the control device takes the form
of a floor selector which includes an insulating panel
20 and a brush carriage 21. A screw 22 is mounted for
rotation relative to the panel 20. This screw conven-
iently may be coupled through suitable gearing to the
shaft 14 for rotation in accordance with movement of
the elevator car A.

The brush carriage 21 is in threaded engagement with
the screw 22. As the elevator car A moves upwardly,
the brush carriage 21 is moved upwardly but at a rate
much slower than the rate of movement of the elevator
car. - Similarly, when the elevator car A moves down-
wardly, the brush carriage 21 also moves downwardly
at a slower rate. .

The panel 20 carries a plurality of contact segments
which are insulated from each other. Thus, the contact
segments a2 to a5 are arranged in a row on the panel
29. As the elevator car proceeds upwardly from the
basement, a brush 23 mounted on the carriage 21 suc-
cessively engages the contact segments a2 to a5, as the
elevator car approaches respectively the floors -2 to 5 of
the structure. . It will be understood that the contact
segments a2 to a5 are spaced from each other in
accordance with the spacings of the floors. As will be
pointed out below, these contact segments are employed
with circuits controlling the stopping of the elevator
car during up travel in response to car calls.

As a further example, the panel 20 has a single con-
tact segment el which is engaged by a brush 24 mounted
on the carriage 21 cnly when the elevator car A is ad-
jacent the first or dispatching floor. As will be poiited
out below, this contact segment is employed in control-
ling the operation of a dispatching device.

It will be understood that a number of rows of contact
segments and a number of brushes may be employed
in the floor selector. However, the foregoing discussion
is believed sufficient to illustrate the mechanical relation-
ships of these contact segments and brushes.

Certain apparatus is mounted on or in the ¢levator car
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A. Thus, car-call buttons 2c to Sc¢ are provided for
registering car calls for the second, third and fourth
floors, respectively.

A slowdown-inductor relay E is provided for the pur-
pose of initiating a slowdown of the elevator car A as it
approaches a floor at which it is to stop. The inductor
relay may be of conventional construction and includes
two sets of break contacts E1 and E2. When the coil
of the inductor relay E is energized, the contacts remain
in the positions illustrated in Fig. 1 until the relay is ad-
jacent an inductor plate located in the hoistway of the
elevator car A. For example, when the coil of the in-
ductor relay E is energized and the inductor relay is
adjacent the magnetic plate UEP for the second floor,
the magnetic circuit is completed, which results in open-
ing of the break contacts El. When open, the contacts
remain open until the coil of the inductor relay E is de-
energized. The inductor plate UEP is positioned to be
reached by the inductor relay E as the elevator car ap-
proaches the second floor for the purpose of initiating
slowdown of the elevator car. It will be understood that
a similar inductor plate is similarly associated with each
of the floors at which the elevator car is required to stop
during up travel,

If the coil of the inductor relay E is energized during
down travel of the elevator car, and if the relay reaches
the inductor plate DEP for the second floor, a magnetic
circuit is completed which results in opening of the break
contacts E2. When opened, the contacts remain open
until the coil is deenergized. The inductor plate DEP is
so positioned that it initiates slowdown of the elevator
car A a suitable distance from the second floor. A similar
inductor plate would be similarly associated with each
of the floors at which the elevator car A is to stop during
down travel.

The elevator car A also carries a stopping inductor
relay F which is similar in construction to the inductor
relay E. This relay is employed for initiating a stopping
operation of the elevator car A. The stopping inductor
relay F cooperates with inductor plates UFP and DFP
in a manner which will be clear from the discussion of
the cooperation of the slowdown inductor relay with the
inductor plates UEP and DEP. If the coil of the relay
¥ is energized and if the elevator car is to stop at the
second floor while traveling up, when the inductor relay
F reaches the inductor plate UFP a magnetic circuit is
completed which results in opening of the break contacts
Fi1. This initiates a stopping operation of the elevator
car. An inductor plate similar to the plate UFP is simi-
larly associated with each of the floors at which the ele-
vator car A is to stop during up travel thereof. If the
elevator car A during down travel is to stop at the second
flsor, the coil of the stopping inductor relay F is ener-
gized, and when the inductor relay reaches the inductor
plate DFP for the second floor, a magnetic circuit is
cempleted which results in opening of the contacts F2.
This initiates a stopping operation of the elevator car A.
it will be understood that an inductor plate similar to
the inductor plate DFP is similarly associated with each
of the floors at which the elevator A is to stop during
down travel thereof.

The elevator car A also carries a mechanical switch
63 which is positioned to be operated by cams 26 located
in the hoistway associated with the elevator car. The
mechanical switch 63 normally is closed and is opened
by a cam 26 when the elevator car A is adjacent the first
or dispatching floor and by a similar cam when the car
is at the upper terminal floor. It will be understood that
other mechanical switches may be operated in a similar
manner by the elevator car A.

An intending passenger on the fourth floor may register
a floor call for elevator car service in the up direction
by pressing a button of a push-button switch 4U. A
similar push-button switch is located at each of the in-
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termediate floors from which an intending passenger may
desire to proceed in an up direction.

If the intending passenger at the fourth floor desires
to proceed in.a down direction, he may press the button
of a push-button switch 4D located at the fourth floor.
A similar push-button switch is located at each of the
intermediate floors from which an intending passenger
may desire to proceed in a down direction.

The elevator car A is provided with a door DP which
is mounted to slide across the passage through which
passengers enter and leave the elevator car. The door is
moved by means of a pivot 28A. . The lever 28 is moved
in a clockwise direction about a pivot by means of a
door-close solenoid DC for the purpose of closing the
passage’ and is moved in a counterclockwise movement
about its passage to open the door by means-of a doos-
open solenoid DO. i

When the door is open an object-detecting device is
effective. This device preferably includes a signal or
energy which is projected across the passage through
which passengers enter and leave the elevator car. This
signal may be of any type which can be modified by
the movement of a passenger through the passage and
in which the modification produced by such movement
may be detected. For example, the signal may be in
the form of infrared radiant energy or ultra-violet radiant
energy. As a further example, supersonic energy may be
projected across the passage. However, it will be as-
sumed that the energy is in the form of visible light which
is produced by a lamp LA1 mounted on the edge of the
door which is the leading edge during a closing move-
ment of the door. The light is in the form of a beam
which is focused in any suitable manner on a suitable
detector such as a photocell PC1. The output of the
photocell may be amplified by means of an amplifier
AM?1: which is supplied with electrical energy fron: a suit-
able source and the output of the amplifier is applied to
a relay PR1. The relay PR1 may be designed to be
picked up as long as the photocell PC1 receives the beam
of radiant energy. Detectors of this type are well known
in the art. BExamples of such detectors may be found
in the Kinnard et al. Patent 1,822,152 and in the Ellis,
Jr. Patent 1,947,079.

Although a single beam may suffice, in some cases
it is generally desirable to employ a plurality of beams.
Such beams may be produced by interposing suitable re-
flectors between the lamp LA1 and the photocell PC1 to
reflect a beam across the passage several times before
it reaches the photocell. However, for present purposes,
it will be assumed that separate lamps and photocells
are employed for each of the beams. Thus, in Fig. 1A,
a second lamp LA2 is provided for projecting energy
towards a photocell PC2 which is associated with an
amplifier AM2 and a relay PR2.

In the embodiment thus far described, the lamp LAL is
mounted on one edge of the door DP. If desired, a
lamp and a photocell may be placed in any positions
wherein the beam between the lamp and photocell is
interrupted by the entry of load into the elevator car or
the departure of load from the elevator car. Thus the
beam may be located between the car and hoistway doors
or it may be adjacent the hoistway door. A beam posi-
tioned ' about twelve inches above the floor has been
found suitable. :

In Fig. 1A, a hoistway door DPH is provided which is
coupled to the door DP for movement therewith when
the elevator car is stopped at a floor. It will be under-
stood that a separate hoistway door DPH is provided for
each of the floors served by the elevator car. The cou-
pling of the two doors may be effected in a conventional
manner as by a vane DPV which is secured to the door
DP for reception in the slot of a slotted block DPB which
is mounted on the hoistway door DPH.

The hoistway door DPH is moved to close and expose
a hoistway passage through which load enters and leaves
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the elevator car. As shown in Fig. 1A, the lamp LA2
is mounted on a hoistway wall or door jamb to project
radiant energy across the hoistway passage towards the
photocell PC2 which also is mounted on a hoistway wall.
By inspection of Fig. 1A, it will be observed that the
radiant energy transmitted from the lamp LA2 to the
photocell PC2 is interrupted each time a passenger enters
or leaves the elevator car. :

If desired, the edge of the door DP which is the leading
edge during a door-closing movement may have an ob-
ject-sensing device such as a safety-edge SE of conven-
tional type. When such an edge reaches an obstruction,
it opens switches SE1, SE2 and SE3 which may be em-
ployed in circuits to stop or reopen the door or for other
purposes. If center-opening doors are employed, a sep-
arate safety edge may be provided for the edge of each
door which is a leading ‘edge during closing movement.
In the present case, it will be assumed that the second
safety edge SEA is located on the elevator car adjacent
the photocells PC1, PC2. The safety edge SEA op-
erates switches SEA1 and SEA2 for three purpeses here-
inafter set forth.

The load in the elevator car is weighed in any suitable
manner as by the deflection of a spring-mounted platform
PL. Loads in excess of say 80 percent of rated capacity
open the normally-closed load weighing switch LW, and
close a normally-open load weighing switch LWI1.

Figure 2

Fig. 2 shows circuits for the driving motor, the brake,
the speed relay V, the up switch U, the down switch D,
the car-running relay M, the holding relay G, the slow-
down inductor relay E, the stopping inductor relay F,
the up-preference relay W, the down-preference relay
X, the timing relay 70T, the door relay 48, the door-con-
trol relay 45, the door-close relay DC, the door-open
relay DO, the detector relay SR, the time-delay relay SRT
and the expediter relay 360. Energy for the various cir~
cuits is derived from direct-current buses L+ and L —.

Although various motor control circuits may be em-
ployed, it will be assumed that a control circuit of the
variable-voltage type is employed. By inspection of Fig.
2, it will be noted that the armature 15A of the driving
motor 15 and the armature 29A of a direct-current
generator 29, together with a series field winding 29B for
the generator, are connected in a series or loop circuit.
The field winding 15B for the driving motor 15 is con-
nected directly across the buses L4 and L—.

:l“he magnitude and direction of energization of the
driving motor 15 are controlled by the direction and mag-
ni.tud.e of the energization of a separately-excited field
winding 29C provided for the generator 29. It will be
understcod that the armature 29A of the generator is
rotated at a substantially constant rate by a suitable mo-
tor MO which may be a polyphase induction motor
energized from a suitable source through a switch MOS.
Contacts MOS1 are illustrated and are operated by the
switch to closed position only when the motor MO is con-
ditioned to run. For present purposes, it will be as-
sumed that operation of the switch MOS to closed posi-
tion also closes the contacts MOSI.

When the elevator car A is conditioned for up travel,
the generator field winding 29C is connected across the
buses L+, L— through make contacts U2 and U3 of the
up switch. When the elevator car A is conditionsd for
down travel, the generator ficld winding 29C is con-
nected across the buses through the make contacts D2 and
D3 of the down switch. The energizing circuit for the
field winding may include a resistor R1 which is shunted
by make contacts V1 of the speed relay V. By inspection
of Fig. 2, it will be observed that the contacts U2, U3, D2
and D3 constitute in effect a reversing switch for con-
trolling the direction of energization of the field winding.
The resistors R1 and the contacts V1 are provided for
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the field
winding. . ) :

The speed relay V may be energized through either of
two circuits. One of the circuits includes make contacts
U4 of the up switch U, a limit switch 30 which is normally
closed and which is opened as the elevator car A nears the
upper limit of its travel and the break contacts E1 of
the slowdown inductor relay E. The other circuit is com-
pleted through make contacts D4 of the down switch D,
mechanical limit switch 31 which is normally closed and
which is opened as the elevator car nears the lower limit
of its travel in the down direction, and break contacts E2
of the slowdown inductor relay.

As previcusly pointed out, the brake 17 normally
is spring-biased into engagement with the brake drum 16
and'is released by energization of a brake coil 17B. The
coil may be energized either through make contacts U1
of the up switch U or through make contacts D1 of the
down switch D,

In order to energize the car-running relay M, certain
safety devices 33 must be in their safe conditions. Such
safety devices may include switches which are open
when the doors of the elevator car and the associated
hoistway ‘doors are open, and which are closed when
the doors are closed to control the door relay 40. Such
safety devices are well known in the art. The car-run-
ning relay M may be énergized through either of two
circuits, One of the circuits includes the make con-
tacts -80—1 of the starting relay 86, make contacts W1
of the up-preference relay W, break contacts F1 of the
stopping-inductor relay, normally-closed contacts of a
mechanical limit switch 34 which are opened when the
car nears the upper limit of its travel, and the coil of the
up switch U. When energized, the up switch U closes
its make contacts U5 to complete a holding circuit around
the contacts 86—1 and W1,

The second circuit for energizing the car-running relay
M includes the contacts 88—1 of the starting relay,
make contacts XI of the down-preference relay X, break
contacts F2 of the inductor stopping relay, normally-
closed contacts of a mechanical limit switch 35 which
are opened as the elevator car nears the lower limit of
its travel in the down direction and the coil of the down
switch D. When the down switch D is energized, make
contacts D5 are closed to provide a holding circuit
around the contacts 80—1 and XI1.

Before the holding relay G and the inductor relays E
and F can be energized, make contacts M1 of the car-
running relay must be closed. In addition, any one set
of make contacts J1 of the reversal relay, TT1 of the
car-call stopping relay, and K1 of the floor-call stopping
relay must be energized. A holding circuit around these
contacts is established upon closure of the make con-
tacts G1. Energization of the inductor stopping relay
F further requires closure of the break contacts V2
of the speed relay.

If the break conmtacts J2 of the reversal relay are
closed, the up-preference relay W is energized only if
the elevator car is not operating in the down direction
(break contacts D6 are closed); the elevator car is not
conditioned for down travel (break contacts X2 are
closed); and normally-closed contacts of a mechanical
limit switch 36 are closed. The mechanical limit switch
36 is opened as the elevator car reaches its upper limit of
travel. Make contacts M7 of the running relay shunt
the contacts J2.

Energization of the down-preference relay X requires
closure of the break contacts U6 of the up switch, closure
of the break contacts W2 of the up-preference relay,
and closure of the normally-closed contacts of a mechani-
cal limit switch 37. The mechanical limit switch 37
is open when the elevator car A is adjacent the first or
dispatching floor.

The doors for the elevator car A are controlled by a
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‘door-coritrol relay 45. For this relay to be initiaily en-
ergized, and assuming that the manual switches 64 and
90 are open, the break contacts N1 and TN1 must be
closed to indicate that the elevator car is not being
loaded at a terminal floor. Break contacts 70HT2 must
be closed to indicate that non-interference time allowed
for a corridor or floor call has elapsed or the switch 64
must be closed. In addition, the break contacts 70T1
must be closed to indicate that the general non-inter-
ference time has expired. The switch SE1 must be
closed to indicate that the safety edge SE of the door
is not deflected. The make contacts SR1 must be closed
to indicate that no object is positioned in the closing
path of the door. Finally, the break contacts 70—1
must be closed to indicate that an auxiliary or shortened
non-interference time has expired. - When the relay 45
picks up, it closes make contacts 45—1 to partially com-
plete a holding circuit for the relay.

If the switch 90 is closed, the energization of the relay
45 is further controlled by two circuits, one containing
the switch MOS1 and make contacts 45—4. The re-
maining circuit contains a cam-operated switch 68 which
is open only when the elevator car is at the lower ter-
minal floor, a switch TS1 which is open only when the
elevator car is assigned for down peak operation and
break contacts NU1 of a timing relay.

Should the safety-edge contacts SE1 be held open
for an-unreasonably long time (a door-hold button could
be provided to control the relay 45 in a similar manner)
or should the beams of light across the doorway be. in-
terrupted for an unreasonably long time, the break con-
tacts NUAL close to establish with the contacts TN1
and N1 an energizing circuit for the relay 45.

The door-control relay 45 controls the energization of
the door-close solenoid DC and the door-open solenoid
DO. 1If the contacts 45—2 of the door-control relay
are closed, and the break contacts 40—2 are closed, the
solenoid DC is energized. The contacts 40—2 are
closed when the door of the elevator car A or an as-
sociated hoistway door is away from its closed condi-
tion. If a manual switch 64A is open the energization
of the solenoid DC also is controlled by the contacts SE3
and SEA2 in parallel.

If the door-control relay 45 is dropped out, the make
contacts 45—3 are closed to complete with the switch
38 an energizing circuit for the door-open sclenoid DO.
The switch 38 is a limit switch which is normally closed
and which is opened as the door reaches its fully-open
position.

The timing relay 70T is comnected for energization
by make contacts MS of the car-running relay. The
energizing circuit is completed through break contacts
300—1 of an expediter relay. It will be noted that a
resistor R2 is connected across the timing relay 70T
and the contacts 300—1. If the timing relay is energized
and the contacts M5 thereafter open, the resistor R2
delays the dropout of the timing relay 70T for a suitable
non-interference time, such as 5 seconds. If the con-
tacts 300—1 open, the relay 70T drops out promptly.

The detector relay SR is controlled by the make con-
tacts PR1—1 and PR2—1. These contacts are closed
respectively as long as the photocells. PC1 and PC2
(Fig. 1) are illuminated by their respective radiant
energy beams. -The contacts may be bypassed by op-
eration of a manual switch 62.

Break contacts SR2 and SR3 of the relay SR respec-
tively control the energization of the time delay relay
SRT and the expediter relay 300. The time delay relay
SRT may have a time delay in dropout of the order of
one-half second when shunted by the entire resistor RES.
If a portion of the resistor is shunted.through the make
contacts L3, the break contacts 50A1 and the manually-
operated switch MS, the time delay in dropout of the
relay SRT is increased to a-larger value such as two sec-
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The contacts, 1.3 are closed only when the elevator
The contacts
50A1 are closed only when a car call is r_egistered;- For
the present it will be assumed that the switch MS is open.
The expediter relay 300 also may be energized by clo-
sure of contacts 51. These contacts may be arranged to
close whenever a car call is registered in the elevator car
A for the purpose of expediting departure of the elevator
car from a floor at which it is stopped. For present pur-
poses it will be assumed that the contacts 51 represent a
push button which is located in the elevator car A and
which is operated to expedite departure of the elevator car
from a floor.

Although the lamps LAY and LA2 of Fig. 1 may be
continucusly illuminated, they are illustrated in Fig. 2
as illominated through break contacts M6 of the car-
running relay M.

The car call detector relay 50A is energized through
contacts 2CY to 5CY of the car pull push buttons. When
any of the push buttons is operated the associated con-
tacts are opened. When no car call is registered all con-
tacts 2CY to 5CY are closed.

onds.

Figure 3

Fig. 3 illustrates additional circuits for controlling door
operation and circuits. for energizing the car-call stopping
relay TT and the floor-call stopping relay K.

If make contacts K2 of the floor-call stopping relay
and the break contacts J3 of the reversal relay are both
closed, the iiming relay 78HT is energized and picked up.
This relay has a time delay in dropout determined by a
resistor R3 which may be of the order of two seconds to
establish a shoriened non-interference time under certain
conditions. If a different time is desired at a certain floor
a mechanical switch 69 may be operated at such floor to
modify the dropout time. In the present case the switch
closes to shunt a portion of the timing resistor R3 in order
to increase the dropout time to say three seconds.

Make contacts 70HTL and SRT1 in parallel control the
energization of an auxiliary relay 79.

Make contacts SR4 control the energization of a timing
relay NU. This relay has a time delay in dropout (deter-
mined by a resistor R4) which may be of the order of
four seconds.

Make contacts SR5 of the detector relay SR and the
contacis SE2 operated by the safety edge SE control in
part the energization of a timing relay NUA which has a
time delay in dropout of say twelve seconds as determined
by a resistor R5. If the relay NUA is dropped out, open-
ing of make contacts LWAZ1 drops out the relay promptly.

The timing relay LWA is energized through any of four
paths. One path contains the break contacts LW of the
load weighing switch LW. A second path contains break
contacts of a switch 68A which is closed only when the
elevator car is at the bottom terminal floor and contacts
TS3 which are closed only during down peak periods.
The third path has contacts of a mechanical switch 68B
which is closed only when the elevator car is away from
the terminal floors and contacts TS4 which are closed
only during up peak periods. The fourth path contains
a limit switch 38A which is open only when the dcor is
open.

The car-call push buttons Z¢ to 5¢ normally are biased
into their open positions against two sets of back con-
tacts 2cx to Scx and 2c¢y to Scy. Each of the push but-
tons is provided with a holding coil 2¢c to 5cc, which is
effective for holding the associated push button in its oper-
ated condition following a manual operation of such push
button. To this end, the push buttons may be made of
magnetic material. Such construction of the push buttons
is well known in the art.

Each of the push buttons 2¢ to 5c¢ has front contacts
controlling the connection of contact segments to the bus
L. Thus, when operated, the push button 2¢ connects
the contact segment Al to the bus L-+.. When operated,
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the push button 2c¢ connects the contact segments g2 and
52 to the bus L4-. The push buttons 3¢ and 4c similarly
connect contact segments for the third and fourth floors
to the bus L. Inasmuch as the elevator car is assumed
to stop at the fifth floor or upper terminal floor at all
times during up travel, the contact segment a5 is perma-
nently connected to the bus L-4-, Similarly, during down
travel, the elevator car A always stops when it reaches
the first floor, and the contact segment k1 for the first
floor is permanently connected to the bus L4-.

It will be understood that the contact segments 42 to
a5 are arranged in a row on the floor selector 19 of
Fig. 1 and are successively engaged by a brush 23 as the
elevator car moves from its lower limit to its upper limit
of travel. In a similar manner, the contact segments z4
to h1 are arranged in a row in the order of the floors for
successive engagement by a brush 40a as the elevator
car moves from the upper terminal to its lower limit of
travel.

- During up travel of the elevator car A, the car-call stop-
ping relay TT is connected between the brush 23 and the
bus L— through make contacts W3 of the up-preference
relay and make contacts M3 of the car-running relay.
Consequently, when the brush 23 reaches one of the con-
tact segments a2 to a5 which is connected to the bus L+,
the car-call stopping relay TT is connected for energiza-
tion across the buses L4~ and L— for the purpose of stop-
ping the elevator car at the next floor reached by the car.
As the elevator car stops, the brush 23 preferably passes
slightly beyond the associated contact segment.

When the elevator car A is conditioned for down travel,
the car-call stopping relay TT is connected between the
brush 40a and the bus L— through the make contacts X3
of the down-preference relay and the make contacts M3
of the car-running relay. Consequently, when the brush
49%a reaches one of the contact segments k4 to kA1 which
is connected to the bus L4, the car-call stopping relay TT
is energized to initiate a stopping operation of the ele-
vator car at the next flcor reached by the car. As the
elevator car stops, the brush 40a preferably passes slightly
beyond the associated contact segment.

The coils 2cc to 5cc are connected in series for energi-
zation either through make contacts W4 of the up-pref-
erence relay or make contacts X4 of the down-preference
relay. When the elevator car reverses its direction of
travel, the make contacts W4 and X4 both are momen-
tarily opened to deenergize the associated holding coils
for the purpose of resetting the car-call push buttons.

Each of the push buttons Zc to 5¢ when operated opens
a set of contacts 2cy to Scy, respectively. These con-
tacts control the car-call detector relay 58A (Fig. 2).

Each of the car-call buttons when operated also opens
an auxiliary sct of normally-closed contacts 2cx, 3cx and
4cx respectively. These are employed in a high call cir-
cuit which will be discussed below. A set of contacts 5cx
and a holding coil 5¢cc alse are provided for the fifth
floor.

When the down floor-call push button 2D is operated,
the down floor-call storing relay 2DR is connected there-
through across the buses L-+ and L— for energization.
Upon energization, the relay closes its make contacts
2DR1 to establish a holding circuit around ihe push but-
ton. The contact segment f2 now is connected (and cor-
responding contact segments for the remaining eclevator
cars are connected) through the contacts 2DR1 to the
bus L+, The contact segments f4 and f3 similarly are
connected to the bus L-|- by operation of the down floor-
call push buttons 4D and 3D. The contact segments f4,
13 and f2 for the fourth, third, and second floors are posi-
tioned in a row on the floor selector 12 of Fig. 1 for suc-
cessive engagement by a brush 58 as the elevator car A
moves from the upper terminal in a down direction.

The floor-call stopping relay K is connected between
the bus L-+ and the brush 58 through make contacts X5
of the down-preference relay. Consequently, if the ele-
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vator car A approaches the second floor during a down
trip while a down floor call is registered for such floor,
the engagement of the contact segment f2 by the brush
58 completes an energizing circuit for the floor-call stop-
ping relay K.

Each of the down floor-call storing relays 4DR, 3DR

‘and 2DR has an operating coil and a cancelling coil,

respectively, 4DRN, 3DRN and 2DRN which is ener-
gized in opposition to the energization of the operating
The cancelling ccil 2DRN is connected between a
contact segment g2 (and similar contact segments Bg2
etc. for the other elevator cars) and the bus L+ through
the make contacts 2DRI. As the elevator car A reaches
the second floor, the following energizing circuit for the
cancelling co6il is established:

L+, 2DR1, 2-DRN, g2, 59, X6, M4, L—

‘Energization -of the coil 2DRN opposes energization of

the relay by the operating coil and resets the relay. It
will be understood that the contact segments g4, g3 and
g2 are ‘arranged in a row for successive engagement by
the brush 5% as the elevator car proceeds downwardly
from the upper terminal floor to control the energization
of the canceiling coils 4DRN, 3DRN and 2DRN.

The down floor-call storing relays all cooperate with
the brushes. 58 and 5% in substantially the same manner
to control the energization of the floor-call stopping relay
during down travel of the elevator car.

‘When the up fioor-call push button 2U is operated,
the up floor-call storing relay 2UR is connected for ener-
gization therethrough across the buses L4 and L—.
Upon operation, the relay closes its make contacts 2UR1
to establish a holding circuit-arcund the push button 2U.
As a result, a contact segment 52 is connected (and con-
tact segments Bb2 etc. for the other elevator cars are
connected) to the bus L4 through such make contacts,

As the elevator car during up travel approaches the

.second floor, the brush ‘60 engages the contact segment

b2 to establish the following enmergizing circuit for the
floor-call- stopping relay:

L+, 2UR1, b2, 60, W5, K, L—

This conditions the elevator to stop at the second floor.
As the elevator car stops at the second fioor, a brush 61
engages the contact segment c2 to establish the follow-
ing circuit for the cancelling coil of the storing ‘relay
2UR:

“ L+, 2URL, 2URN, ¢2, 61, Wwé, M4, L—

Such energizaticn of the cancelling coil results in reset-
ting of the storing relay which has its main coil acting
in opposition to the cancelling coil. The up floor-call
push buttens 3U and 4U similarly control the associated
storing relays and contact segments. It will be under-
stood that the contact segments ¢2, ¢3 and c4, and con-
tact segmients b2, 53 and b4 are arranged in rows on the
floor selector for engagement successively by the brushes
61 and 60, as the elevator car A proceeds upwardly.
. Figure 4

In Fig. 4'a starting relay 80, a dispatching device which
normally controls the lower terminal dispatching cf the
elevator cars employed in the system, and a reversal re-
lay J are iltustrated.

The starting relay 89 can be energized only if the tim-
ing relay 76T is deenefgized and dropped out to close its
break contacts 70T2. - If additional non-interference time
is allowed for a corridor or floor call, the mannal switch
65 is open and break contacts 70HTS3 of the timing relay
also must be closed to permit energization of the relay
80. When the elevator car is positioned at the lower dis-
patching floor, the energizing circuit for the starting relay
normally is completed through the make contacts ST of
an auxiliary starting relay. At the upper terminal or
dispatching floor, make contacts UTS1 may operate in a
manner similar to the operation of the contacts 81 for
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the lower dispatching floor to start the elevator car frgm
the upper ‘terminal floor. Between the dispatching
floors, the make contacts Si are shunted by the contacts

-of a mechanical switch 63. This switch is cam operated

to open when the elevator car is adjacent the upper termi-
nal or dispatching fioor and the lower dispatching floor.
For all other positions of the elevator car A, the switch
63 is closed.

The selection and timing mechanism include as one
component a motor 71 which operates substantially at
constant speed. This motor may be of any suitable type,
but for present purposes it will be assumed that the

‘motor is a squirrel-cage alternating-current motor which

is energized from a suitable source of alternating current.
The motor 71 is connected through a spring-released
electromagnetically-applied clutch 72 to a cam 73 hav-
ing a protuberance for successively operating mechanical
switches Y, BY, CY and DY which are associated with
the respective elevator cars. The electromagnetic clutch
can be energized only if one or more elevator cars are
located at the dispatching floor which is assumed to be
the first floor (one or more of the contacts L1, BL1,
CL1, DL1 are closed), and if no elevator car has been
selected as the next car to leave the dispatching floor
(break contacts N2, BN2, CN2 and DN2 all are closed).

The motor 71 also may be coupled through a spring-
released electromagnetically applied clutch 74 to a cam
75 which is biased towards a predetermined position by a
spring 76. The cam 75, when coupled to the motor 71,
is rotated against the bias of the spring to close normally
open contacts 77 a predetermined time after the cam 75
is coupled to the motor 71. The clutch 74 can be electri-
cally energized only if no elevator car is being started
(break contacts S2, BS2, CS2 and DS2 are closed), and
if the bréak contacts 1S1 of the holding relay 1S are
closed. The holding relay 1S is energized upon closure
of the contacts 77 to close its make contacts 1S2 for the
purpose of establishing a holding circuit around the
contacts 77. )

The presence of an elevator car at the dispatching floor
is determined by the energization of a car-position relay
for each of the elevator cars. Thus, a car-position relay
L for the elevator car A is energized when the brush 24
engages the contact segment el.

The brush 24 is operated by the floor selector for the
elevator car A to éngage the contact segment el when
the elevator car is at the dispatching floor.

If the elevator car A is at the dispatching floor (make
contacts L2 are closed, if it has been selected as the next
car to leave the dispatching floor (switch Y is closed),
and if it is not being started (break contacts S3 are

-closed), the loading relay N for the elevator car A is en-

ergized. The loading relay may be employed in a con-
ventional way to permit loading of the elevator car A.
For example, the loading relay when energized may op-
erate a loading signal, such as a lamp, which indicates
that passengers may enter the elevator car. Conveniently,
the loading relay N when energized opens the normally-
closed doors of the elevator car A to permit entry of
passengers into the elevator car.

After the expiration of a time sufficient for cam 75
to close the contacts 77 and energize the relay 1S, the
make contacts 1S3 close to complete the following cir-
cuit:

L4, L2, S, N3, 183, L—

The relay 8 when energized closes its make contacts S4
to establish a holding circuit around the contacts N3
and 183, and staris the elevator car A from the dispatch-
ing floor.

If the elevator car is loaded before expiration of the
interval measured by the relay 1S it may be advisable
to expedite departure of the car. To this end a man-
ual switch 99 may be closed to connect the relay 2S for
energization through any of four parallel circuits, one
for each of the elevator cars. The circuit for the elevator
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car A includes break contacts 70T3 of the non-interfer-
ence relay, make contacts N4 of the loading relay and a
switch LW1 which is closed only when the load in the
elevator car exceeds say 80 percent of rated capacity.
Thus if the elevator car A is selected as the next car to
leave the terminal floor (contacts N4 are closed), if the
non-interference time has expired (contacts 7¢T3 are
closed) and if the elevator car is fully loaded (switch LW1
is closed) the relay 2S picks up and closes its contacts
2S81. Since the contact 2S1 shunt the contacts 1S3,
prior closure of the former contacts expedites dispatch
of the elevator car.

Fig. 4 also discloses a reversal relay J which is con-
nected between a brush 66 and the bus L-- through a
manually-operated switch 67 and make contact W7 of
the up-preference relay. The brush 66 and an associated
row of contact segments k2, k3 and k4 are included
in the floor selector of Fig. 1. The contact segments are
associated with a call circuit which includes break con-
tacts of the call registering relays and the contacts 3CX,
4CX and 3CX associated with the car-call push buttons.
By tracing this circuit in Fig. 4 it will be noted that the
bus L is connected to the contact segment 42 through
the following circuit:

‘L-[—, 5DR2, 5CX, 4UR2, 4DR2, 4CX,
3UR2, 3DR2, 3CX, 2UR2, k2

(A down floor call registering relay is not illustrated in
Fig. 3 for the fifth floor, but it will be understood that
the break contacts SDR2 of Fig. 4 are operated by a push
button for the fifth floor in the same manner by which
break contacts 4DR2 are operated by its push button
for the fourth floor). Consequently, contacts of all call
registering relays or car-call push buttons which when
operated require car travel above the second floor are
located between the contact circuit segments k2 for the
second floor and the bus L+-. ‘

The contact segment k3 is connected to the call cir-
cuit between the contacts 3UR2 and 3DR2. Consequent-
ly, contacts of all call registering relays or car-call push
buttons requiring travel of the elevator car above the
third floor are located between the contact segment k3
for the third floor and the bus L4-. In an analogous
manner, the contact segment K4 for the fourth floor is
connected to the call circuit at a point between the con-
tacts 4UR2 and 4DR2. Such call circuits are well known
in the art. ‘

Operation

In order to explain the over-all operation of the ele-
vator system, it will be assumed first that the elevator
cars are at the first or dispatching floor when the system
initially is energized. - The cars are conditioned for op-
eration in the up direction. For example, the switches
MOS and MOS1 are closed and the elevator car A has
its up-preference relay W energized. Consequently, make
contacts W1, W3, W4, W5, W6, W7 of the relay are
closed, whereas break contacts W2 of the relay are open.

The switches 90 (Fig. 2), 63A (Fig. 3) and 67 (Fig.
4) are assumed to be open. - Since the cars are at the
first floor, the switch 63 also is open. The timing relay
70T is assumed to have timed out.
and 40 are picked up and the elevator car doors are
closed. Switches 64A and 68A are closed and switch
68B is open. '

The motor 71 (Fig. 4) is energized to rofate at a sub-
stantially constant rate.

Inasmuch as the elevator cars are assumed to be at
the dispatching floor, the car-position relays L, etc. are
energized. )

As a result of its energization, the car-position relay L
closes its make contacts L2 to prepare certain circuits for
subsequent energization. In addition, the make contacts
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L1 close to complete the following circuit for the
clutch 72.

L+, L1, 72, N2, BN2, CN2, DN2, L—

The clutch now couples the motor 71 to the cam 73 for
the purpose of successively closing and opening the asso-
ciated mechanical switches. It will be assumed that the
first switch reached by the cam is the switch Y for the
elevator car A. Closure of this switch completes the
following energizing circuit for the loading relay of the
elevator car A:

L4, L2, N, S3, Y, L—
The loading relay N upon energization Initiates opening
of normally-closed doors of the elevator car A to permit

intending passengers on the dispatching floor to enter
the elevator car. Such opening is effected by opening

‘of contacts N1 (Fig. 2) to deenergize the door-control

relay 45. This relay opens its contacts 45—1 and 45—2
without immediate effect on system operation. How-
ever, closure of contacts 45—3 energizes the solenoid DO
to open the doors. In opening, the door opens its set
of contacts 33 to deenergize the door relay 48 which
opens its contacts 40—1 and closes its contacts 40—2
without immediate effect on system operation. When it

‘reaches open position, the door opens limit switch 38 to

deenergize the solenoid DO.
Opening of the break contacts N2 (Fig. 4) deenergizes
the clutch 72. Consequently, the cam 73 is uncoupled

-from the motor 71. Finally, the make contacts N3 close
.to prepare the starting relay S for subsequent energiza-

tion.
When the system was placed in operation, the clutch
74 was energized through the circuit:

L+, 1S1, 74, S2, BS2, CS2, DS2, L—

As a result of its coupling to the motor 71T, the cam
75 rotates against the bias of its spring 76 until at the
expiration of the time interval allowed for loading ele-
vator cars the contacts 77 close. Closure of these con-
tacts completes the following circuit:

L4, 1S, 77, S2, BS2, CS2, DS2, L—

The energized relay 1S closes its make contacts 1S2 to
establish a holding circuit around the contacts 77. The
break contacts 1S1 open to deenergize the clutch 74, and
the spring 76 now rotates the cam to its starting posi-
tion. Also, the make contacts 1S3 close to energize the
auxiliary starting relay S through the following circuit:

L+, 12, S, N3, 183, L—

Energization of the auxiliary starting relay S closes the
make contacts S4 to establish a holding circuit around

the contacts N3 and 1S3. Break contacts S3 open to

deenergize the loading relay N. Break contacts $2 open,
and this opening causes relay 1S to drop out. This has
no immediate effect on the system operation,

The loading relay when deenergized opens its make
contacts N3 without immediate effect on the operation
of the system. In addition, break contacts N2 close to
prepare the clutch 72 for subsequent energization.

The deenergization of the loading relay further closes
break contacts N1 (Fig. 2) to complete with the con-
tacts 76-—1, SR1, 70T1 and TNI an energizing circuit
for the door-control relay 45. The latter relay closes
its make contacts 45—1 and opens its break contacts
453 without immediate effect on system operation.
However, closure of make contacts 45—2 completes with
the contacts 40—2 an energizing circuit for the door-
close solenoid DC, and the door now starts to close.
If the switch 62 is open and a passenger is in the closing
path of the door, he interrupts one of the beams of
radiant energy and one of the sets of contacts PR1—1
or PR2—2 opens to deenergize the detector relay SR.

5 This relay then opens its make contacts SR1 to deener-
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.gize the door-control relay 45. The latter opens its.con-
tacts 45—2 to deenergize the door-close solenoid and
‘closes its contacts 45—3 to energize the door-open sole-
noid for the purpose of reopening a partly-closed door.
“The detector relay also closes its break contacts SR2 and
"SR3 to energize the relays SRT and 300. . The energiza-
tion of the relay 300 has no effect at this time on the
operation of the system but the energization of the relay
SRT closes make contacts SRTI to pick up the timing
relay 70 (Fig. 3). This relay opens its break contacts
70-—1. After the passenger clears the door closing path,
the detector relay SR picks up to close its make contacts
SR1, and open its break contacts SR2 and SR3. The
resultant dropout of the relay 300 has no effect at this
‘time on the system operation. However, the opening of
contacts SR2 starts a timing out operation of the relay
SRT. .After the expiration of its time delay, such as one-
half second, the relay SRT drops out to open its con-
tacts SRT1 and such opening drops out relay 70. The
relay 70 closes its break contacts 70—1 to complete a
circuit for the relay 45.

"The operations of relays NU, NUA and LWA will be
discussed below.

In some cases, it is desirable to prevent a reopening
of the door by the relay SR. In such a case, the manu-
ally-operated switch 90 may be closed to connect make
contacts 45—4 of the door-control relay and the switch
MOS1 around the contacts SR1 and 70—1. When the
door-control relay picks up, the resulting closure of its
contacts 454 assures door closure despite subsequent
dropout of the relay SR, provided that the switch MOS1 is
closed to indicate that the motor generator set is running.

. For 'the following discussion, the switch 90 is considered
to be open. Even with the switch 90 closed, if the door
actually encounters a person, the safety edge would open
the switch SE1 to deenergize the relay 45 and reopen the
door.

It ‘will be assumed however that no person is in the
closing path and that the door closes. Upon closing, the
door closes its switch 33 to complete an energizing circuit
for the door relay 40 which closes its make contacts 40—1
and ‘opens its break contacts 40—2 to deenergize the
door-close solenoid DC.

Turning now to Fig. 4, it will be noted that closure

of the make contacts S1 results from energization of the
auxiliary starting relay S. Inasmuch as the elevator car
A is assumed to have remained at the dispatching floor for
a-time sufficient to permit closure of the break contacts
70T2, an energizing circuit now is complete for the main
starting relay 80. Switch 65 is assumed to be closed.
The previously mentioned closure of contacts 40—1 of
the door relay (Fig. 2) coupled with closure of the make
contacts 80—1 of the starting relay completes the follow-
ing circuit for the up switch and the car-running relay:

. L+, 80—1, WL, F1, 34, U, M, 40—1, L—

The energized up switch U closes its make contdct Ul
to release the brake 17, and contacts U2 and U3 close
to energize the generator field winding 29C with proper
polarity for up travel of the elevator car. Make contacts
U4 close to complete through the limit switch 30 and the
contacts E1 an energizing circuit for the speed relay V.
The speed relay closes its make contact V1 to shunt the
resistor R1 and condition -the elevator car A for full
speed operation in the up direction. Also, the speed
relay opens its break contacts V2 to prevent energization
therethrough of the stopping inductor relay F.

Returning to the up switch U, it will be noted that
closure of the make contacts U5 establishes a holding cir-
cuit around the contacts 80—1 and W1, Opening of the
break contacts U6 prevents energization therethrough of
the down preference relay. The elevator car A now is in
condition for full speed operation in the up diréction and
departs from the dispatching floor.

It will be recalled that the car-running relay M was
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energized with the up switch U. The car-running relay
closed its make contacts M1, M3, M4 and M7 (Fig. 3)
without immediate effect on the operation of the system.
However, closure of the make contacts M2 (Fig. 2)
completes with the contacts 45—1 and N1 a holding
circuit for the door-control relay 45. Opening of break
contacts M6 deenergizes the lamps LA1 and 1.A2. Closure
of the make contacts M5 energizes the timing relay 10T,
This relay opens its break contacts 7072 (Fig. 4) which
causes the starting relay 80 to become deenergized. Open-
ing of break contacts 70T1 (Fig. 2) does not immediately
affect system operation.

It will be assumed now that the passenger in the cle-
vator car operates the car-call push button 3¢ (Fig. 3)
to register a car ¢all for the third floor. Such operation
opens the contacts 3cx without immediate effect on the
system and connects the contact segments a3 and h3 to the
bus L4-. As the elevator car nears the third floor, the
brush 23 engages the contact segment a3 to complete the
following circuit for the car-call stopping relay TT:

L+, 3c, a3, 23, W3, TT, M3, L=

The car-call stopping relay now closes its make contacts
TT1 (Fig. 2) to energize the holding relay G and the
slowdown inductor rélay E through the closed contacts
M1. Energization of the holding relay G completes
through the make contacts G1 a holding circuit around
the contacts TT1.

When the elevator car A in its upward travel reaches
the indiictor plate UEP (Fig. 1) for the third floor, the
break contacts E1 are opened to deenergize the speed
relay V (Fig. 2). The speed relay opens its break con-
tacts V1 to introduce the resistor R1 in series with ihe
generator field winding 29C. The resultant reduction in
field current slows the elevator car to a landing speed.
In addition, the speed relay V closes its break contacts V2
to complete through the contacts G1 and M1 an energiz-
ing circuit for the stopping inductor relay F.

Shortly before the elevator car A in its continued up-
ward movement at the landing speed reachies the third
floor, the inductor plate UFP for the third floor is ad-
jacent the stopping inductor relay and completes a mag-
netic circuit which results in opening of the contacts F1.
Opening of the contacts F1 (Fig. 2) deenergizes the up
switch U and the car-running relay M, ]

The up switch U opens its make contacts U1 to de-
energize the brake 17, and the brake is promptly forced
against the brake drum 16 by its associated spring. Con-
tacts U2 and U3 open to deenergize the generator field
winding 29C. Consequently, the elevator car A stops
accurately at the third floor. Opening of the make con-
tacts U4 and U5 and closure of the break contacts U6
have no immediate effect on the operation of the sys-
tem. As the elevator car comes to a stop the brush 23
may pass the contact segment for a slight distarice to
deenergize the relay TT.

The previously-mentioned deenergization of the car
running relay fesulted in opening of the make cotacts
M1 to deenergize the inductor relays E and F and thié
holding relay G. The holding relay G opened its makeé
contaets G1 without immediately affecting the operaticn
of the system.

The car-running relay also opened its make contacts
MS to start timing-out operation of the timing rélay 70T.
Contacts M5 preferably open with a slight time delay to
assure prior closure of contacts 300-—1. This relay 70T
has a time delay in drop out sufficient to permit dis
charge of passengers or entry of passengers into the ele=
vator car A. For example, a time delay of five seconds
may be employed. Opening of the make contacts M3 and
closure of the break contacts M4 have no immédiate effect
on the operation of the system. Closure of contacts M6
illuminates the lamps LA1 and LA2, and these illuminate
their associated photocells to close contacts PR1=-1 dnd
PR2—1 which pick up relay SR. The pick up of relay
SR and the resulting deenergization of relays SRT and
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300 have no immediate effect on the operation. However,
the relay SRT starts to time out.

Opening of the make contacts M2 deenergizes the door
control relay 45 and this relay opens its make contacts
45—1 and 45—2 without immediate effect on system op-
eration. However, closure of break contacts 45—3 com-
pletes with the switch 38 a circuit for the door-open sole-
noid DO and the door now opens. In opening, the door
opens its switch 33 to deenergize the door relay 40 with-
out immediate effect on system operation.

Let it be assumed that instead of a car call, an up floor
call was registered for the third floor by operation of the
‘push button 3U (Fig. 3). Such operation energizes
the up floor call storing relay 3UR which closes its make
contacts 3UR1 to establish a holding circuit around the
push button. The contacts 3URY also serve to connect
the contact segment 53 and corresponding contact seg-
ments for the remaining elevator cars of the system to
the bus L+. Opening of contacts 3UR2 and 3UR3 does
not affect the operation of the system at this time.

As the elevator car approaches the third floor, the brush
60 engages the contact segment b3 to energize the floor-
call stopping relay K through the following circuit:

L+4; 3UR], 53, 60, W5, X, L—

Upon energization, the floor call stopping relay closes
its make contacts K1 (Fig. 2) to energize through the
contacts M1 the holding relay G, the stowdown inductor
relay E and the stopping inductor relay F. These relays
operate in the same manner previously discussed to stop
the elevator car accurately at the third floor. Contacts
K2 of the floor call stopping relay also close to complete
with the contacts J3 an energizing circuit for the relay
TO0HT. The latter relay 70HT closes its make contacts
70HT1 and opens break contacts 70HT2 and 76HTS3 with-
out immediately effecting the operation of the system.

As the elevator car A slows down to stop at the third
floor, the brush 61 engages the contact segment ¢3 to
complete the following cancelling circuit:

L+, 3URI1, 3URN, c3, 61, W6, M4, L—

It will be recalled that the break contacts M4 close as
the elevator car stops at the third floor. As a result of
its energization, the cancelling coil 3URN resets the up
floor-call storing relay for the third floor.. Such reset
is accompanied by deenergization of the floor-call stopping
relay K which opens its make contacts K1 without affect-
ing system operation. However, the opening of the make
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70HT.

Referring to Fig. 4, is will be recalled that the mechani-
cal switch 63 is open only at the dispatching-floor and the
upper-terminal floor positions of the elevator car. Since
the elevator car is now at the third floor, the switch 63
is closed. Consequently, as soon as the timing relay
76T drops out, the break contacts 70T2 close to complete
an energizing circuit for the starting relay 88. This op-
erates in. the manner previously discussed to start the
elevator. car upwardly. In this way, the elevator car A
continues to the upper terminal floor, answering all reg-
istered car calls and all registered up floor calls during
its upward trip.

As previously pointed out, the drop out of the timing
relay 70T provides 2 non-interference time which may be
of the order of 5 seccads. If desired, a longer non-inter-
ference time may be provided for a stop made in fesponse
to a corridor or floor stop. For example, assume that
the switches 64 (Fig. 2) and 65 (Fig. 4) are open-and that
the relay 70HT has a delay in drop out of say six seconds.
Under such circumstances, the relay 45 (Fig. 2) cannot
be energized to close the door and the relay 80 (Fig. 3)
cannot be energized to permit starting of the car until a
non-interference time of six seconds has elapsed to permit
closure of contacts 70HT2 and 70HT3. It will be as-
sumed, however, that the switches 64 and 65 are closed.
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If a passenger leaveés the elevator car at the third floor

‘promptly, say, in 1 second, it follows that a substantial

and unnecessary delay in the departure of the elevator
car would be imposed if the relay 70T is allowed to com-
plete its normal timing interval before the car departs
from the third floor. ’

In the present case, the depariure of the elevator car
is.expedited to an extent dependent on whether the ele-
vator car is answering a car call or a floor call. By
reference to Fig. 1, it will be noted that when the car
stops for a car call and the passenger leaves the elevator
car at the third floor, he temporarily interrupts the beams
of radiant energy directed towards the photocells PC1 and
PC2. Such temporary interruption temporarily interrupts
and drops out the relays PR and PR2. ’

Referring to Fig. 1 and Fig. 2, it will be noted that the
drop out of the relays PR1 and PR2 opens make con-
tacts PRI—1 and PR2—1 to deenergize the detector re-
lay SR. The detector relay opens its make contacts. SR1
to prevent energization therethrough of the door-control
relay 45 as long as the passenger stands in the closing path
of the door. In addition, break contacts SR2 and SR3
close to energize the time delay relay SRT and the ex-
pediter relay 300. Energization of the time delay relay
SRT results in closing of the make contacts SRTI and
pick up of the relay 70 without immediately affecting the

-operation of the system. The relay 70 opens its break

contacts 70—12. The expediter relay 300 opens its break
contacts 300—1 to instantly drop out the timing relay
76T. Since the timing relay is now dropped out, it closes
its break contacts 70T1. However, since the contacts SR1
and 70-—% are open, the door-control relay 45 cannot be
energized. In addition, break contacts 70T2 (Fig. 4)
close to complete with the switch 63 an energizing circuit
for the main starting relay 86. The main starting relay
80 closes its make contacts 80—1 (Fig. 2) without im-
mediate effect on the operation of the system. Contacts
SR4 and SR5 (Fig. 3) open to start timing out operations
of the relays NU and NUA.

It will be assumed that the passenger passes promptly
through the doorway and that the beams of radiant energy
are promptly reapplied to their associated photocells.
As a result of such reapplication, the make contacts
PRI—! and PR2—1 reclose to energize the detector
relay SR. This relay opens its break contacts SR3 to
deenergize the expediter relay 360, but such deenergiza-
tion has no immediate effect on the operation of the sys-
tem. Opening of the break contacts SRZ initiates a tim-
ing out operation of the time delay relay SRT. Closure
of the make contacts SR1 has no immediate effect on the
energization of the door control relay 45 for the reason
that the contacts 70—1 are still open. Closure of make
contacts SR4 and SRS (Fig. 3) reenergizes the relays NU
and NUA. '

Upon the expiration of the one-half second time delay
in dropout of the relay SRT, this relay drops out to
open its make contacts SRT1. The auxiliary relay 70
now closes its break -contact 70—1 to complete the
energizing circuit for the door-control relay 45..  This
relay 45 thereupon operates in the manner previously
described to initiate a door-closing operation of the door
of the elevator car A and the starting of the elevator.car
A from the third floor. It should be noted that this
operation may save several seconds of time in starting
the elevator car from the third floor.

Should another passenger immediately follow the first
passenger to leave the elevator car at the third floor,
the radiant energy beams again would be interrupted to
deenergize the detector relay SR. This relay would re-
close its break contacts SR2 to reenergize the time delay
relay SRT.  Since the telay SRT has not yet dropped
out, the reenergization thereof occurs before the elevator
car door starts to close and delays reclosure of the door
for the full time delay of the relay SRT. If a larger
number of passengers follow each other out of the ele-
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vator car A, it follows that the relay SRT is reset in re-
sponse to each-departure of a passenger. A similar op-
eration results from the successive entry of a plurality of
passengers ‘into the elevator car. Following ‘the entry
of thelast passenger, the relay 45 is operated to close the
door and start the elevator car.

The effect of movement of a passenger or an intending
passenger out of or into the elevator car located at the
third floor now will be considered for the case in which
the elevator car has stopped at the third floor in response
to the floor call registered by operation of the push button
3U. It wil Ibe recalled that if the elevator car A stopped
at the third floor under these conditions, the make con-
tact K2 - (Fig. 3) closed to energize the timing relay
70HT and then reopened to start a timing out operation
of the relay. For present purposes, this relay may have
a delay in drop out of the order of two seconds. When
the relay 70HT was energized, it closed its contacts 70HT1
to - assist in maintaining energized the auxiliary relay
70. " It is assumed that the switch 64 is closed to shunt
the ‘break contacts 70HT2.

If no passenger enters or Jeaves the elevator car for
a period of two seconds, the timing relay 70HT finally
drops out to deenergize the auxiliary relay 70. ‘The relay
70 closes jts break contacts 70—1 (Fig. 2) but the door
control relay 45 cannot yet be energized for the reason
that the break contacts 70T1 of the timing relay 70T
are still open.

If the elevator car remains at the.third floor for
a total of five seconds without the entry of an intending
passenger or departure of a passenger from within the
glevator car, the timing relay 70T drops out to close its
break contacts 70T1 and 70T2 (Fig. 4). This operation
of the timing relay initiates the closing of the door
and the starting of the elevator car from the third floor
in the manner previously described.

Next let it be assumed that a passenger left the
elevator car one second after the elevator car stopped
at the third floor. It will be recalled that at-this time
the timing relays 70T and 70HT both are picked up and
both are timing out. i

As the passenger passes through the doorway he tem-
porarily interrupts the beams of radiant energy directed
toward the photocells PC1 and PC2. Consequently, the
relays PR1 and PR2 temporarily drop out fo interrupt
momentarily the energizing circuit for the detector relay
SR. The detector relay SR momentarily opens its make
contact SR1 without immediate effect on the operation
of the system. In addition, break contacts SR2 and SR3
close to energize the time delay relay SRT and the ex-
pediter relay 300. Opening of the make contacts SR4
and SRS starts timing out operations of the relays NU
and NUA. )

As a result of its drop out, the expediter relay 300
opens its break contacts 300—1 to drop out instantly
the timing relay 70T. The resulting closure of the break

“ contacts 70T1 is ineffective for energizing door control
relay 45 for the reason that the break contacts 70—1 of
the auxiliary relay 70 are still open. The closure of
the break contacts 70T2 (Fig. 4) completes an energizing
circuit for the main starting relay 80. ‘However, the main
starting relay cannot start the elevator car until the door
is closed.

The tfemporary energization of the time delay relay
SRT results in an energizing and timing out of this
relay, inasmuch as this relay is assumed to have a delay
in drop out of the order of one-half second. It finally
dreps out to open make contact SRT1. Such opening
has: no effect on the system for the reason that the make
contacts 70HT1 are still closed.

Upon the expiration of two seconds following the
stopping- of the elevator car at the third floor, the tim-
ing relay 70HT drops out to open its make contacts
76HTE. This deenergizes the auxiliary relay 70 and re-
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sults in closure of the break contacts 70—1 to complete
the following circuit: ' i

L4-, 70—1, SR1, SE1, 70T1, 64, 45, TN1, N1, L—

The door control relay 45 is now energized to initiate
a closing operation of the door and the resultant starting
of the elevator car by a sequence which will be clear
from the foregoing discussion.

Let it be assumed next that just before the timing
relay 70HT timed out a second passenger followed the
first passenger out of the elevator car. This resulted in
another temporary interruption of the beams of radiant
energy directed towards the photocells PC1 and PC2
and a temporary drop out of the relays PR1 and PR2.
Consequently, the detector relay SR again is temporarily
dropped out to open ‘its make contacts SR1 momentarily
and close its break contacts SR3 momentarily ‘to en-
ergize the relay 300. Such operations have no immedi-
ate effect on the performance of this system. The tem-
porary opening of the make contacts'SR4 and SRS starts
a timing out operation of the relays NU and NUA and
then reenergizes the relays.

1t will be noted that the relay SR also temporarily ener-
gizes the time delay relay SRT and this relay closes its
make contacts SRT1 just before the make contacts 70HT1,
Consequently, even though the time period for the timing
relay 70HT has expired, the make contacts SRT1 main-
tain the energization of the auxiliary relay 70 for -approxi-
mately a half second to permit movement of other pas-
sengers through the doorway as required. Tt will be
recalled that the door cannot be reclosed until the auxili-
ary relay 70 drops out to close its break contacts 70—1.
From the discussion, it should be clear that as long as suc-
cessive passengers follow each other into or out of the
elevator car within one-half second intervals, the door of
the elevator car remains open. to permit such movement
of the passengers. One-half second after the departure
of the last passenger, the contacts SRT1 open to drop out
the auxiliary relay 70 and permit closure of the elevator
car door. .

In order to make the relay NU effective for controlling
the operation of the system, the manual switch 90 may be
closed. Such closure connects the break contacts NU1
of the timing relay NU and contacts of a switch TS1 across
the contacts SR1 and 70—1. .

If a passenger attempts to delay closure of the elevator
car door by standing in the path of the beams of radiant
energy directed towards photocells PC1 and PC2, he
also maintains open the make contacts SR4 to permit a
timing out operation of the timing relay NU. Upon the
expiration of its time delay, which may be of the order of
four seconds, this relay closes its break contacts to com-
plete with the switch TS1 or the switch 68 an energizing
circuit for the door controlled relay 45. Under these cir.
cumstances, the door promptly starts to close. If the
door is provided with a safety edge and the safety edge
encounters the passenger, the switch SE1 opens and ini-
tiates a reopening operation of door. Should the passenger
move out of the path of the beams while the door is re-
opening, the detector relay SR again picks up and closes
its make contacts SR4 to energize the timing relay NU,
This relay opens its break contacts NU1 to prevent ener-
gization therethrough of the door control relay. In addi-
tion, make contacts SR1 close and break contacts SR2
and SR3 open. Opening of the contacts SR2 initiates a
timing out operation of the relay SRT. One-half second
later this relay drops out to open its make contacts SRT1
and deenergize the auxiliary relay 70. The auxiliary relay
then closes its break contacts 70—1 to complete an ener-
gizing circuit for the door control relay 45 and this ini-
tiates a closing operation of the door.

It may be desirable under certain conditions to prevent
the timing relay NU from controlling the closure of the
elevator car door. Thus, contacts may be included whick
render ineffective the contacts NU1 of the timing relay.



For example, it may be undesirable to permit such con-
trol by the timing relay NU during a down-peak period
at the lower terminal floor. The switch TS1 may be de-
signed to open during the down-peak period. It will be
understood that during a down-peak period the demand
for elevator service is predominantly in the down direction.

For present purposes, it will be assumed that the switch
TSI is a time switch which opens its contacts during cer-
tain periods of the day when down-peak travel is expected.
If the time switch is to be effective only at the lower ter-
‘minal floor, it may be shunted by the mechanical switch
68 which is cam operated to open only at the lower ter-
minal floor and which is closed for all other positions
-of the elevator car.

Let it be assumed next that the safety edge SE is
operated to hold the contacts SE2 open for a period in
.excess of the dropout time delay of the relay NUA or
that a person stands in the paths of the light beams to
maintain the contacts SRS open for such a period. Under
such circumstances the relay NUA drops out and closes its
contacts NUA1 to complete with the contacts TN1 and
N1 an energizing circuit for the door control relay 45,
to initiate a positive door-closing operation.  If desired
the dropout of the relay may operate contacts for con-
trolling the door-closing motor or solenocid to close the
doors at slower than normal speed and with increased
force. Such operation of the door will be discussed below.
If the safety edge SE is released or the person moves out
of the paths of the light beams before the door closes, the
relay NUA. is reenergized and opens its contacts to restore
the door control relay 45 to control by the safety edge
SE and the light beams. However, if such restoration
is not desired the relay NUA may be given sufficient delay
in pickup to assure closure of the door.

Even though contacts NUAL are closed, if the switch
64A is open the closure of the door is prevented if both
safety edges SE and SEA are operated. Under such
circumstances the parallel contacts SE3 and SEA2 are
both opened to deenergize the door-close solenoid DC.
If either of the safety edges thereafter is released the door
resumes its closing . movement.

.'Under some circumstances the efficiency of the eleva-

for service may be improved by expediting the dropout
of the relay NUA. Such dropout is expedited by open-
ing .of the make contacts LWA1 of the time-delay relay
LWA. -
" The time delay relay LWA may have a time delay in
dropout of the order of three seconds. If the elevator car
is:not fully loaded the relay LWA is energized through
the load switch LW. If the elevator car is loaded in ex-
cess of say 80% of capacity, the load switch LW opens
to permit deenergization of the relay LWA. If desired
the relay LWA may have an instantaneous drop out when
deenergized.

~ Preferably the deenergization of the relay LWA is pre-
vented while the elevator is at predetermined floors under
predetermined traffic conditions. Thus if the elevator
car is at the lower terminal floor the switch 68A is closed.
1f the elevator system at the same time is conditioned to
provide down peak service the switch TS3 is closed.
Since the relay LWA is maintained energized through
the switches 68A and TS3 the relay is ineffective for short-
ening the dropout time delay of the relay NUA.

If the elevator car is away from both terminal floors
the switch 68B is closed. If the elevator system is con-
ditioned at the same time to provide up peak service the
switch TS4 is closed. Under these conditions energiza-
tion of the relay LWA is maintained through the switches
68B and TS4, and the relay is ineffective for shortening
the dropout time delay of the relay NUA. During an up
peak traffic is predominantly in the up direction. Systems
for providing specialized elevator service during peak
periods. are known in the art. For present purposes it
will be assumed that a time switch closes contacts TS4
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during the periods of a day for which up peaks are ex-
pected to. occur. - _ S R

Thus if the elevator car is fully loaded at any floor
during periods other than up and down peak periods, or
if the elevator car is fully loaded at any floor other than
the lower terminal floor during a down peak period or if
the elevator car is fully loaded at a terminal floor during
an up peak period the door will be closed positively three
seconds. after such full loading occurs.

Positive closing of the door at the lower terminal floor
during a down peak period usually is unnecessary. For
this reason the relay NUA may be energized through an
alternative circuit which includes a switch TS7 closed
during down peak periods and a cam-operated switch 63C
which is closed only when the elevator car is at the lower
terminal floor. .

Next let it be assumed that the switch 67 in Fig. 4 is
closed to permit assignment of the elevator car A under
certain conditions to reverse at an intermediate landing.
The conditions may be such that no- down floor call or
no. car call is registered for a floor above such landing
and that no up floor call is registered for such landing
or for any higher landing while the elevator car is set for
up travel and is approaching such landing.

For illustrative purposes, let it be assumed that the
elevator car A is approaching the fourth floor and that
a down floor call for the fourth floor constitutes the only
call registered in the system. Under such circumstances,
the down floor call registering relay 4DR is picked up
and the break contacts 4DR2 (Fig. 4) are open by a
sequence clear from the foregoing discussion.

As the elevator car nears the fourth floor, the brush 66
engages the contact segment K4 to complete the follow-

L+, 5DR2,>SCX, 4UR2, K4, 66, 67, W7, ], L—

The relay J closes its make contacts 1 (Fig. 2) to com-
plete with the make contacts M1, an energizing circuit
for the relays E, F and G. These operate in the manner
previously described to stop the elevator car at the fourth
floor. In addition, break contacts J2 open. As the ele-
vator car stops at the fourth floor, the make contacts M7
of the running relay also. open to deenergize the up-pref-

_ erence relay W. Since the up-preference relay closes its

break contacts W2 to energize the down-preference relay
X, the elevator car now is assigned for down travel.
~ Finally, the reversal relay J opens its break contacts' J3
to prevent energization therethrough of the timing relay
70HT. The floor call stopping relay resets and opens its
make contacts K2 slightly before contacts J3 reclose.
Consequently, the relay 7T0HT is ineffective for control-
ling the non-interference time.

The non-interference. time of the elevator car now is

. controlled solely by the timing relays 70T and SRT. Con-

sequently, the elevator car remains at the fourth floor for
a maximum of five seconds. However, if a passenger
leaves the elevator car or enters the elevator car within
the five second period the non-interference time is reset
to have a value of only one-half second. This operation
of the relays 7¢T and SRT will be understood from the
foregoing discussion.

" If the additional time provided by the timing relay
7O6HT is desired for all floor calls the contacts J3 may be

_ shunted by a manual switch 68A. The contacts M4 may

(=)
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then be given a slight time delay in closing. Under
these circumstances the brush 58 is positioned to engage
the contact segment f4 when the elevator car stops at the
fourth floor, Closure of the contacts X5 when the ele-
vator car is set for down travel energizes the relay K and
the relay K is then deenergized by reset of the registering
relay 4DR following closure of the contacts M4. The
momentary closing of the contacts K2 operates in the
manner previously described to provide a minimum non-
interference ‘time ‘of two seconds. However, it will be
assumed that the switch 69A is open and that a reversal



2,801,710

25
of the car at an intermediate floor provides a minimum
non-interference time of one-half second.

As the elevator car A on its up trip approaches the
upper terminal or fifth floor; the brush 12 (Fig. 2) en-
gages the contact segment a5 to complete the following
energizing circuit for the car-call stopping relay:

L4, a5, 23, W3, TT, M3, L—
The car-call stopplng relay operates in the manner pre-
viously discussed to stop the elevator car accurately at
the upper-terminal floor,

As the elevator car A reaches the upper-terminal floor,
the mechanical switch 63. (Fig. 4) opens. Consequently,
the elevator car A cannot start from the upper-terminal
floor until it is started by its upper-terminal dispatching
device represented by the contacts TSt. It will be under-
stood that the upper-terminal dispatching device may be
similar to the dispatching device discussed for the first
floor. For present purposes. it will be assumed that the
contacts TS1 operate for the upper-terminal dispatching

floor in the same manner by which the contacts S1 operate °

for the lower dispatching floor.

As the elevator car reaches the fifth floor, the limit
switch 36 (Fig. 2) opens to deenergize the up -preference
relay W. This relay opens its make contacts W1, W3,
WS, W6, without immediately affecting the operation of
the system. However, opening of the make contacts W4
deenergizes the holding coils for the car-call push but-
tons, and these are reset. In addition, closmg of the
break: contacts W2 completes the followmg energlzmg cir-
cuit for the down-preference relay:

L+-, U6, W2, X, 37, 38, L—

The down-preference relay X closes its make contacts X1,
X3, X4, X5 and X6 and opens its break contacts X2 to
COHdltlon the elevator car for down travel.

It will be assumed next that the dispatching device
for the upper terminal floor closes its contacts UTS1
(Fig. 4) and that the timing relay has closed its break
contacts 70T2 to complete an energizing circuit for the
starting relay 80. The loading relay of the drspatchmg
device for the upper-terminal floor operates the contacts
TN1 to control the door-control relay 45 in the same
manner by which contacts N1 control the door-control
relay at the lower terminal floor. The closing of the
doors coupled with the closing of the make contacts
80-1 completes the following circuit for the down switch
D and the car-running relay M:

L+, 80—1, V1, F2, 35, D, M, 40—1, L.—

The car-running relay M operates in the manner pre- ¢

viously described to prepare certain circuits for subse-
quent operatron

Upon energization, the down switch D closes its make
contacts D1 to release the brake 17. In addition, make
contacts D2 and D3 close to energize the generator field
winding 29C in the proper direction for down travel of
the elevator car. Closure of the make contacts D4 com-
pletes an energizing circuit for the speed relay V. This
relay closes its make contacts V1 to shunt the resistor
R1 and opens its break comtacts V2. The elevator car
now is conditioned for movement in the down direction
at full speed and moves. away from the upper terminal
floor.

Closure of make comtacts D5 establishes a holding
circuit around the contacts 80—-1 and X1. Opening of
break contacts D6 has no immediate effect on the opera-
tion of the system.

It will be understood that as the elevator car leaves
the upper terminal floor, the limit switch 34 { Fig. 2) and
the switch 63 (Fig. 4) reclose.

It will be assumed next that a passenger in the ele-
vator car operates the car-all push button 3c for the
purpose of registering a car call for the third floor. This
button connects the contact segments a3 and A3 to the
bus L+. Also contacts 3cx and 3cy open.

10

15

60

70

75

When the brush 40a reaches the contact segment 43,
an energizing circuit is established for the car-call stop«
ping relay TT as follows:

L4, 3c, 13, 40q, X3, TT, M3, L—

Cons equently, the relay closes its make contacts TT1 -
to energize through the contacts M1 the holding relay
G and the inductor relay E. The holding relay G closes
its make contacts GI to establish a holding ' circuit
around the contacts TT1.

When the slowdown inductor relay E reaches the in-
ductor plate DEP for the third floor (Fig. 1), the con-
tacts E2 open to deenergize the speed relay V (Fig. 2).
The speed relay opens its make contacts V1 to introduce
the resistor R1 in series with the generator field winding
28C. The elevator car now slows to a landing speed.
In addmon, the break contacts V2 close to complete an
energizing circuit for the stopping mductor relay F.

When the stopping inductor relay F reaches the in-
ductor plate DFP for the third floor, the contacts F2
open to deenergize the down switch D and the car-
running relay M. The down switch' D opens its make
contacts D1 to permit reapplication of the brake 17.
Make contacts D2 and D3 open to deenergize the gen-
erator field winding, and the elevator car A stops ac-
curately at the third floor. Opening of the make con-
tacts D4 and D5 and closing of the break contacts D6
have no immediate effect on the operation of the system.
As the elevator car comes to a stop the brush 40a may
pass the contact segment h3 slightly to deenergize the
relay TT.

The car-running relay M opens its make contacts
M1 to deenergize the inductor relays and the holdmg
relay G. 'The holding relay G in turn opens its make
contacts G1 to prevent subsequent energization there-
through of the inductor relays.

The make contacts M2 open to initiate an openin,
operation of the doors. The opening and closing of the
doors will be understood from the previous dlscussmn
thereof.

The car-running relay M also opens its make. contacts,
MS5 to start a timing-out operation of the timing relay.
70T. Opening of make contacts M3 and M5 and closing
of break contacts M4 have no immediate effect on the
operation of the system. Break contacts M6 close to
illuminate the lamps LA1 and LA2. When the timing
relay 70T drops out, the break contacts 70T2 (Fig. 4)
close to energize through the switch 63 the starting relay
80. The starting relay operates in the manner previously
described to start the elevator car down from the third
floor. It will be recalled that the drop out of the relay
70T may be expedited by entry or departure of a pas-
senger relative to the car before the time delay of the
relay expires.

Let it be assumed that instead of a car call a down
floor call was registered for the third floor by operation
of the push button 3D (Fig. 3). Such operation en-
ergizes the down floor-call storing relay 3DR which,
closes its make contact 3DR1 to establish a holding cir-:
cuit around the push button 3D. The contact segment
f3 and corresponding contact segments for the remain-
ing elevator cars of the system are connected through
the make contacts 3DR1 to the bus L. Also contacts
3DR2 and 3DR3 (Fig. 4) open without aﬁectlng the
operation of the system.

As the elevator car A approaches the third floor in the
down direction, the brush 58 reaches the contact seg-
ment f3 to complete an energizing circuit for the floor
call stopping relay K as follows:

L+, 3DR1, /3, 58, X5, K, L—

The relay K closes its make contacts K1 (Fig. 2) to
energize the holding relay G and the slowdown inductor
relay E through the contacts M1. These relays operate
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in the manner previously described to stop the down
traveling elevator car at the third floor.

During the stopping operation, the following cancel-
ling circuit (Fig. 3) is established:

L+, 3DR1, 3DRN, g3, 59, X6, M4, L—

As a result of energization of the cancelling ccil 3DRN,
the down floor call storing relay 3DR is reset.

When the elevator car in its down travel nears the first
or dispatching floor, the brush 48« (Fig. 3) engages the
contact segment Al to complete the following circuit:

L+, ht, 404, X3, TT, M3, L—

The energization of the car-call stopping relay TT stops
the elevator car at the first floor in the same manner
discussed ‘with reference to the stopping of the elevator
car at the third floor.
"~ ‘As the elevator car A stops at the first floor, the
mechanical switch 37 opens to deenergize the down-
preference relay X. This relay opens its make con-
tacts X1, X3, X5 and X6 without immediately affecting
the operation of the system. -However, closure of the
break contacts X2 completes an energizing circuit for
the up preference relay W. This operates in the manner
previously discussed to condition the elevator car for
up travel.

It will be noted that as the relay X is deenergized the
make contacts X4 and W4 both are open until the up
preference relay W is again energized. During this

momentary opening of both sets of contacts, the hold-

ing coils for the car-call push button are deenergized to
reset the buttons.

OPERATION WITH SWITCH MS CLOSED

It will be recalled that with the resistor RES con-
nected across the terminals of the time delay relay SRT,
the relay SRT has a time delay in dropout which may
be of the order of one-half second. As long as pas-
sengers follow each other cut of or into the elevator
car A with no more than one-half second elapsing be-
tween each passenger and the next succeeding passen-
ger, the time delay relay remains picked up to prevent
the elevator car door from closing.

If the elevator car stops at a floor at which a large
number of passengers are to be discharged and at which
a number of prospective passengers desire to enter the
elevator car, some interference may occur between the
passengers leaving the elevator car and passengers wait-
ing to enter the elevator car. For this reason, a prospec-
tive passenger may be umable to enter the elevator car
within one-half second after the last passenger to be
discharged has left the elevator car. The circuit ¢on-
trolled by the switch MS modifies the operation of the
time delay relay SRT to assure ample time for the pro-
spective passengers to start entering the elevator car.

The switch MS controls a circuit which includes the
make contacts L3 and 50A1. The make contacts L3 are
intended to close at any floor at which a large number
of passengers are expected to be discharged from the
elevator car A at a time when prospective passengers are
waiting to board the elevator car A. In most elevator
systems, this is more likely to occur at the lower or
street floor. For this reason, the make contacts L3
are operated by the previously discussed car position
relay L. Consequently, the make contacts 13 are closed
as long as the elevator car A is adjacent the lower termi-
nal or street floor.

The make contacts 5@A1 are intended to close for the
purpose of indicating that a passenger has entered the
elevator car A for the purpose of being carried to an-
other floor. The detection of the passenger in the elevator
car A may be accomplished in any suitable manner.
In a preferred embodiment of the invention, the make
contacts 50A1 are closed in response to operation of
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one of the car-call push buttons 2¢ to 5c by
senger in the elevator car.

To illustrate the operation of the system as modified
by closure of the switch MS, it will be assumed that the
elevator car A is fully loaded and that it is approaching
the lower terminal floor. Also, it will be assumed that
the switch 63A (Fig. 4) is closed and that the dispatcher
of Fig. 4 is disconnected while in the position illustrated
in Fig. 4. Under these conditions, the starting of the
elevator car A from the lower terminal floor is com-
trolled by the timing relay 70T.

As the elevator car stops at the lower terminal floor,
it will be recalled that the switch 37 opens to deenergize
the down preference relay X. Consequently, for a
short time the make contacts X4 and W4 (Fig. 3)
are open to reset the car-call push buttons. Since the
car-call push buttons are all reset, the contacts 2CY
to 5CY (Fig. 2) are all closed and the car-call detector
relay S0A consequently is energized and picked up. The
energization of the relay is accompanied by closure of
the make contacts 50A1.,

In addition, as the elevator car reaches the lower
terminal floor, the brush 24 (Fig. 4) engages the con-
tact segment el to energize the car position relay L. In
addition to the operations previously discussed, the re-
lay L also closes its make contacts L3 (Fig. 2). As a
result of the closure of the contacts 13, a circuit is now
completed through the contacts L3 and 56A1 and the
switch MS which shunts a portion of the resistor RES.
The remaining effective portion of the resistor has a re-
sistance which is substantially lower than that of the
entire resistor and establishes a time delay in dropout
of the time relay SRT which may be of the order of
2 seconds. :

The elevator car door now opens by the sequence
previously discussed and the passengers start to leave
the elevator car. As each passenger passes through the
doorway of the elevator car A, the beams of light are
temporarily interrupted and the relay SR is temporarily
deenergized to close its break contacts SR2. Each tem-
porary engagement of the contacts SR2 energizes the
relay SRT and thereafter permits the relay to start to
time out. Inasmuch as the relay SRT now has a time
delay in dropout of the order of 2 seconds, as long as
each passenger leaving the elevator car is followed by
another passenger within an interval of 2 seconds, the
relay SRT remains picked up.

After the last passenger has left the clevator car A,
prospective passengers may enter the elevator car. Be-
cause of the time delay introduced by the relay SRT,
the first passenger to enter the elevator car has a period
of two seconds following the exit of the last passenger
from the élevator car within which to make his en-
trance. Such a time is desirable because of the inter-
ference encountered between departing and euntering
passengers.

The first passenger to enter the elevator car also inter-
rupts the beams across the path of the doorway A and the
detector relay SR is temporarily deenergized. This relay
temporarily closes its make contacts SR2 to reenergize
the time relay SRT. Thereafter, the relay SRT starts
to time out.

It will be assumed that the first passenger to enter the
elevator car now registers a car-call for the third floor
by operating the push button 3C (Fig. 3). Such opera-
tien of the push button registers a car-call for the third
floor in the manner previously discussed. In addition,
operation of the push button opens the contacts 3CY
to deenergize the car-call detector relay 50A (Fig. 2).
The relay 50A opens its make contacts $0A1 to interrupt
the shunt across a portion of resistor RES. The entire
resistor RES now is effective for controlling the dropout
time of the time relay SRT and this relay consequently

the pas-

. has a dropout time of the order of one-half second:

Once a prospective passenger has entered the elevator
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car A, succeeding passengers ordinarily enter within a
short time such as one-half second of each other. Inas-
much: as the relay SRT deluys closure of the car door
for ome-half second for each passenger entering the
elevator car, it follows that the prospective passengers
have sufficient time to load the elevator car.

One-half second after the last prospective passenger
has entered the elevator car A, the relay SRT times out
to permit a closing operation of the elevator car door.
Consequently, the door closes and the elevator car starts
by a sequence which will be understood from the earlier
discussion..

As the elevator car A leaves the lower terminal floor,
the brush 24 leaves the contact segment el (Fig. 4) to
deenergize the car position relay L. This relay operates
in. the manner previously discussed and also opens its
make contacts L3 to render ineffective the circuit con-
trolled by the switch MS. Consequently, this circuit is
effective only at the lower terminal floor. However, it
will be understood that the make contacts may be ar-
ranged to close at any other floor at which a similar
operation is desired.

The time delay relay SRT may be of any suitable con-
struction. In the construction of Fig. 2, the relay is
assumed to be shunted by the resistor RES which con-
trols the discharge of energy stored in the relay coil
following an opening of the contacts SR2. The larger
this resistor the more rapid the dissipation of the energy
and the shorter the time delay of the relay. For long
time, delays, the circuit of Fig. 5 has been found to be
particularly satisfactory and will now be described.

Figure 5

Fig. 5 shows a construction which may be added to
the relay SRT of Fig. 2 for the purpose of operating
the same contacts. The relay system of Fig. 5 includes
the relay SRT operated by the contacts SR2 as in Fig. 2.
However, an auxiliary coil STRB now is wound around
the coil of the relay SRT and is so connected that it
would act in opposition to the coil of the relay SRT
(vhich is identified by the same reference character) if
currents would flow through both coils towards the bus
L—. Closure of the break contacts SR2 connects the
coil SRT across the buses L and L—. In addition, the
closure of these contacts connects a capacitor CAP, a
resistor RES1 and a unilaterally conductive rectifier REC
across the buses L+ and L—. The rectifier is poled as
indicated to permit charging of the capacitor through
such circuit.

By inspection of Fig. 5, it will be noted that the coil
SRTB is connected across the coil SRT through an ad-
justable resistor RES3, an adjustable resistor RES2, the
resistor RES1, and the capacitor CAP. Consequently,
if the break contacts SR2 are opened, the charged
capacitor CAP directs a current through the loop con-
taining the coils SRT and SRTB and the resistors RES3,
RES2 and RESL. It should be noted that the direction
of flow of currents through the coils SRT and SRTB
now is in a direction such that the magnetomotive force
developed by such current in the coil SRTB adds to the
magnetomotive force of the coil SRT in keeping the
relay in its picked up condition. Although the coil
SRTB could be omitted, it is found desirable to include
this coil in order to obtain long time delays.

The time delay in dropout of the relay in Fig. 5 de-
pends on the size of the capacitor CAP, the magnitude
of the resultant resistance connected in circuit therewith
and the voltage across the buses. Consequently, the
dropout of time of the relay may be modified by suitable
control of such resistance,.

In Fig. 5, the resistance is controlled by establishing
shunt circuits around the resistor RES3. Thus make
contacts L4 may be operated by the car position relay L
of Fig. 4 and make contacts 50A2 may be operated
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by the car-call detector relay 50A of Fig. 2. Conse-
quently, closure of these contacts shunts the resistor
RES3 to increase the time delay in dropout of the relay.
The effect of a change in resistance depends on the
parameters of the system. With parameters which have
been employed, an increase in resistance is accompanied
by a decrease in the time delay in dropout of the relay.
Had the reverse been true, the contacts 50A2 would be
break contacts which close when a car-call is registered
to remove the resistor RES3 from circuit.

During certain periods, it may be advisable to provide
only a long delay in dropout of the relay of Fig. 5. For
example, such periods may be the periods during which
up peaks and down peaks occur. During such periods,
the resistor RES3 may be shunted by contacts which are
manually operated or which are automatically operated
in response to traffic conditions. For present purposes,
it will be assumed that the contacts employed for this
purpose are operated by a time clock to close during the
periods of the day when the down peaks and up peaks
are expected, Thus the contacts TS9 of a time switch
are connected across the resistor RES3 and are closed
by the time switch during the periods when down peaks
are expected to occur. In similar manner, the contacts
TS10 of a time switch are connected across the resistor
RES3 and are operated by the time switch to close during
the periods of the day when up peaks are expected to
occur.

Although the invention has been described with ref-
erence to certain specific embodiments thereof, numerous
modifications falling within the spirit and scope thereof
are possible.

I claim as my invention:

1. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the
elevator car, and control means cooperating with the
motive means for controlling operation of the elevator
car, said control means comprising means for stopping
the elevator car at a preselected landing to discharge and
receive passengers, delay means for delaying departure of
the stopped elevator car for a first substantial time meas-
ured from the departure of a passenger leaving the
stopped elevator car, and means operable by a passenger
entering the stopped elevator car during said substantial
time for initiating a starting operation of the stopped
elevator car in a second time measured from the entry
into the elevator car of the last passenger to enter the
elevator car, said second time being materially shorter
than the first time.

2. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the
clevator car, and control means cooperating with the
motive means for controlling operation of the elevator
car, said control means comprising means for stopping
the elevator car at a preselected landing to discharge
and receive passengers, delay means for delaying de-
parture of the stopped elevator car for a first substantial
time measured from the departure of a first passenger
from the stopped elevator car, said delay means includ-
ing means for resetting said first substantial time in re-
sponse to departure of a second passenger from the eleva-
tor car within said substantial first time for delaying de-
parture of the stopped elevator car for a second sub-
stantial time, and means operable by a passenger enter-
ing the elevator car within the second substantial time
for resetting the second substantial time to delay depar-
ture of the stopped elevator car for a third time which
is substantially shorter than said second substantial time.

3. In an elevator system, a structure having a pair of



2,801,710

31

terminal landings and a plurality of intermediate land-
ings, an elevator car having a doorway, means ‘mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the
elevator car, and control means cooperating with the
motive means for coatrolling operation of the elevator
car, said control means comprising means for stopping
the elevator car at a preselected landing to discharge and
receive passengers, delay means for delaying departure
of the stopped elevator car for a first substantial time
measured from the depariure of a first passenger from
the stopped elevator car, said delay means including
means for resetting the delay means for each departure
from the stopped elevator car of a passenger within a sub-
stantial time measured from the departure of the next
preceding departing passenger, whereby each departure
of a passenger delays departure of the stopped elevator
car for a substantial time measured from such departure,
and means operable by a passenger entering the elevator
car within the substantial time following departure of the
last passenger to leave the stopped elevator car for ad-
justing the delay means to provide a delay for a certain
time in departure of the stopped elevator cars following
each entry of a passenger into the elevator car within
said certain time measured from the entry into the eleva-
tor car of the next preceding entering passenger, said cer-
tain time being materially shorter than said substantial
time.

4. In an elevator system, a structure having a pair of
terminal Jandings and a plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the ele-
vator car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising car-call registering means
operable for registering calls for landings desired by pas-
engers in the elevator car, means for stopping the eleva-
tor car at a preselected landing to discharge and receive
passengers, delay means for delaying departure of the
stopped-elevator car for a first substantial time measured
from the departure of a passenger leaving the stopped
elevator car, and means responsive to operation of the
car-call registering means of the stopped elevator car for
initiating a starting operation of the stopped elevator car
in a second time measured from the entry into the eleva-
tor car of the last passenger to enter the elevator car, said
second time being materiaily shorter than the first time.

5. In an elevator system, a structure having a pair of
terminal landings and 2 plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the
elevator car, and control means cooperating with the mo-
tive means for controlling operation of the elevator car,
said control means comprising car-call registering means
operable for registering calls for landings desired by pas-
sengers in the elevator car, means for stopping the eleva-
tor car at a preselected landing to discharge and receive
passengers, delay means for delaying departure of the
stopped slevator car for a first substantial time measured
from the departure of a first passenger from the stopped
elevator car, said delay means including means for re-
setting the delay means for each departure from the
stopped elevator car of a passenger within a substantial
time measured from the departure of the next preceding
departing passenger, whereby each departure of a pas-
senger delays departure of the stopped elevator car for a
substantial time measured from such departure, and
means responsive to registration of a call by the car-call
registering means for a passenger entering the elevator
car within the substantial time folowing departure of the
last passenger to leave the stopped elevator car for ad-
justing the delay means ic provide a delay for a certain
time in the departure of the stopped elevator car follow-
ing each entry of a passenger into the elevator car with-
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in said certain time measured from the entry into the
elevator car of the next preceding entering passenger,
said certain time being materially shorter than said sub-
stantial time.

6. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the structure to
serve said landings, motive means for moving the elevator
car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising means for stopping the elevator
car at a preselected landing to discharge and receive
passengers, delay means for delaying departure of the
stopped elevator car for a first substantial time following
the stopping of the elevator car and thereafter initiating
a starting operation of the elevator car, means responsive
to departure of a passenger from the stopped elevator car
for resetting the delay means to provide a delay for a
second time in the departure of the stopped elevator car,
said second time being shorter than the first substantial
time, and means operable by a passenger entering the
elevator car for resetting the delay means to provide a
delay for a third time in the departure of the stopped
elevator car, the third time being shorter than the second
time.

7. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate landings,
an elevator car having a decorway, means mounting the
elevator car for movement relative to the structure to
serve said Jandings, motive means for moving the elevator
car, and control means cooperating with the motive means
for controlling operation of the elevator car, said control
means comprising car-call registering means operable for
registering calls for landings desired by passengers in the
elevator car, means for stopping the elevator car at a
preselected landing to discharge and receive passengers,
delay means for delaying departure of the stopped eleva-
tor car for a first substantial time following the stopping
of the elevator car and thereafter initiating a starting
operation of the car, detector means for detecting depar-
ture of a passenger from the stopped elevator car, reset-
ting means responsive to each cperation of the detector
means for resetting the delay means to provide delay for a
second time in the departure of the stopped elevator car,
said second time being shorter than the first substantial
time, and means responsive to operation of the car-call
registering means by a passenger entering the elevator
car for resetting the delay means to provide a delay for
a third time in the departure of the stopped elevator
car for each passenger entering the elevator car, said
third time being shorter than the second time.

& In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate landings,
an elevator car having a door, door-operating means for
opening and closing the door, means mounting the eleva-
tor car for movement relative to the structure to serve
said landings, motive means for moving the elevator car,
and control means cooperating with the motive means
for controlling operation of the elevator car, said control
means comprising means for stopping the elevator car at
a preselected landing and initiating a door-opening opera-
tion of said door-operating means, initiating means re-
sponsive to the expiration of a substantial time following
the stopping of the elevator car at said preselected landing
for initiating a door-closing operation of the door-operat-
ing means, start control means responsive to closure of
the door for initiating a starting operation of the elevator
car, load-responsive means responsive to movement of
the load substantially through the closing path of the
door for resetting said initiating means each time load
leaves the elevator car to initiate a door-closing operation
of the door-operating means upon expiration of an inter-
mediate time which is less than said substantial time, and
means operable by a person entering the elevator car for
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resetting said initiating means each time load enters the
elevator car to initiate a door-closing operation of the
door-operating means upon expiration of a time which is
shorter than said intermediate time.

9. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate landings,
an elevator car having a door, door-operating means for
opening and closing the door, means mounting the eleva-
tor car for movement relative to the structure to serve
said landings, motive means for moving the elevator car,
and control means cooperating with the motive means
for controlling operation of the elevator car, said control
means comprising means for stopping the elevator car at
a preselected landing and initiating a door-opening opera-
tion of said door-operating means, initiating means re-
sponsive to the expiration of a substantial time following
the stopping of the elevator car at said preselected land-
ing for initiating a door-closing operation of the door-
operating means, start control means responsive to closure
of the door for initiating a starting operation of the eleva-
tor car, load-responsive means responsive to movement of
the load substantially through the closing path of the door
for resetting said initiating means each time load leaves
the elevator car to initiate a door-closing operation of
the door-operating means upon expiration of an intermedi-
ate time which is less than said substantial time, said load-
responsive means comprising transmitting means for trans-
mitting a signal through air in a selected path extending
adjacent the closing path of the door, and detecting means
responsive to each temporary interruption of transmission
of said signal through said selected path for resetting the
time expiration to which said initiating means responds
to an intermediate value less than said substantial time,
car-call registering means for registering calls desired by
load within the elevator car, and means respomsive to
operation of the car-call registering means for reducing
the time expiration established by each operation of said
detecting means to a value less than said intermediate
value,

10. In an elevator system, a structure having a pair
of terminal landings and a plurality of intermediate land-
ings, a plurality of elevator cars each having a door and
having door-operating means for opening and closing the
door, means mounting each of the elevator cars for move-

5

10

15

20

25

30

35

40

34

ment relative to the structure to serve said landings, motive
means for moving each of the elevator cars, and control
means cooperating with the motive means for controlling
operation of the elevator cars, said control means com-
prising means for stopping each of the elevator cars at a
preselected landing and initiating a door-opening opera-
tion of the associated door-operating means, initiating
means responsive to the expiration of a substantial time
following the stopping of any one of the elevator cars
at said preselected landing for initiating a door-closing
operation of the associated door-operating means, start
control means responsive to closure of the door of any
of the elevator cars stopped at a landing for initiating a
starting operation of the last-named elevator car, load-
responsive means responsive to movement of load through
the closing path of the door of any of the elevator cars
stopped at a landing appreciably before expiration of
said substantial time for such stopped elevator car for
expediting a door-closing operation of the associated door-
operating means to advance departure of such stopped
elevator car from such intermediate landing, said load-
responsive means for each of the cars comprising a trans-
mitter for transmitting energy through air substantially
across the path following by a person in entering or leav-
ing the elevator car through the doorway of the associated
door, a detector for detecting the presence of said energy
after it has crossed said path, means cooperating with the
detector in response to the presence of an energy-imper-
meable body in said path for preventing closure of the
associated door from door-open position by the door-
operating means, and means cooperating with the detec-
tor in response to removal of said body from said path
for initiating an operation of the door-operating means to
close the door within a maximum time substantially less
than said substantial time, car-call registering means for
each of the elevator cars, each of the registering means
being operable for registering calls for landings desired by
bassengers in the associated elevator car, and means re-
sponsive to operation of the car-call registering means for
any of the elevator cars while stopped at a predetermined
landing for decreasing said maximum time for such
stopped elevator car to a shorter time.

No references cited.



