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My invention relates to electrical elevator sys-
tems and it has particular relation to elevator
systems having a response to floor or landing
calls which is dependent on elevator car load-
ing.

Under certain conditions intending elevator
passengers have been required to wait for serv-
ice for an unduly long time. Although unreason-
able waits for service may be encountered by

8 passenger desiring to travel in an up direction,

the problem is encountered more frequently for

passengers desiring to travel in a down direc-
tion and the invention will be discussed with
reference to the down travel problem.

-~ As a specific example of the problem refer-
ence may be made to the operation of an ele-
vator system in a building during down peak
periods. Thus, in the usual office building a heavy
flow of traffic in the down direction is encoun-
tered at noon and at the close of the business
day. At such times elevator cars may fill at the

upper floors of the building and may pass calls

from the lower floors of the building.

In accordance with the invention, the resmnse

of an elevator car to calls for service is controlled
by a suitable factor such as ear loading. As pre-
viously pointed out, the control may be desirable
under certain conditions for up calls from the
various fioors or landings. Since the problem is
more frequently encountered in.connection with
down peak operation the invention is illustrated
and described with reference to such down peak
operation.

As apylied to the down peak opera.tmn the
time during which floor or landing calls have
been registered without being answered by an
elevator car is measured for each call.
elevator car serving the floors or landings answers
the calls which have been registered for a time
dependent on the car loading.

As g specific example, an elevator car which
is loaded to less than fifty per cent of its eca-
paclty may answer all fioor or landing calls which

have been registered and which are encountered
auring the down travel of the elevator car. How-
ever, if the elevator car has a load in excess of
fifty per cent of its capacity it may bypass all
down fiocor or landinz calls which have been
registered for less than a predetermined time.

Calls which have been registered for more than

o predetermined time may be referred to as
“priority calls.” :

If still further flexibility is desired the ele-
vator car when it reaches a greater loading such
as hine-tenths of its rated capacity may be con-
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- is identified by a reference numeral.

. 2
ditioned during its down travel to bypass all
down floor or landing calls which have been
registered for less than a second predetermined
time which is substantially longer than the first
predetermined time. Calls which have been reg-
istered for more than the second predetermined
time may be referred to as “high priority calls.”

It a bank of elevator cars serves the aforesaid
landings each of the elevator cars may be con-

ditioned in the above~described manner to answer
calls registered for a time dependent on the in-
dividual car loading.

Although the invention may be applied to any
desired elevator installation having any desired
number of elevator cars serving any desired:
number of floors or landings it will be assumed
for the purpose of describing the invention that
a bank of two elevator cars serves a building hav-
ing seven floors or landings. The two elevator
cars are designated as cars A and C. Since the
elevator cars and the control circuits are sub-
stantially similar the description of the invention
will be confined largely to the elevator car A and
1ts assoclated car circuits. Reference characters
employved for the car A and the control circuits
for the car A will be employed also for the car C
ang the control circuits for the car C but will be
preceded by the letter C to indicate that the
reference characters are for components .associ-
ated with the car C.

Insofar as possible relays and switches are
shown in their deenergized conditions. Each
relay may have make or front contacts which
close when the relay is energized. Also, the relay
may have break or back contacts which open when
the relay is energized. Each relay is identified
by a reference character and each set of contacts
For ex-
ample, the designation U4 indicates that refer--
ence is made to the fourth set of contacts of the
up relay U. |

It is an object of the invention to provide an
elevator system wherein the response to calls

from intending passengers is selectively con-

trolied.

It is a further obJect of the invention to pro-
vide an elevator system wherein the time or
duration of calls from intending passengers is
measured and wherein calls are answered by an
elevator car only if they have been registered
for a time dependent on car loading.

It is also an object of the invention to pro-
vide an elevator system having a plurality of ele-

-vator cars each of which selects calls from in-

tending passengers which it will answer in accord-




2.624,425

3

‘ahce with the duration of registration of the calls
and the loading of the individual elevator cars.
Other objects of the invention will be apparent
from the following description taken in conjunc-
tion with the accompanying drawings in which:

Figure 1 is a view in elevation with parts

broken away ‘and parts schemsatically-shown of
an elevator system embodying the invention;

Figure 2 is a view in elevation with parts broken
10

away. of a selector suisable for the system of
Figure 1;

Figure 3 is a schematic view showing a por-
tion of the control circuits employed in the sys-
tem of Figure 1;

Figure 3A is a schematic view.of relays.em-
ployed in the control circuits of Figure 3.
Figures 3 and 3A are placed in horizontal align-

-ment it will be found that the relay c¢oils and

contacts of the two figures are substantially in
horizontal alienment.
Figure 4 is a schematlc view showing further

portioris of the.control circuits employed in the

systém of Figure 1, and

Figure 4A is a schematic view of relays em-
ployed in the control circuits of Figure 4. In
some cases only representative relays are shown.
If PFigures 4 and 4A are placéed in horizontal
alignment it will be found that the relay ¢oils
anid contacts of the two figures are substantially
in horizontal alisnment.

The following relays are spemﬁc to the car A.

V—Speed relay

U—Up relay -

D-—Down. relay

M—Car running . relay

G—Inductor holding relay

E—Inductor slow down relay

—Inductor stopping relay

W—Up preference relay

X—Down preference relay

- T—==Car call stopping relay

S—HB1oor call stopping  relay
The following relays are common to all of the

cars:

2UR-to SUR—Up floor call registering relays
2DR to TDR~Down floor call registering relays
2DRA to BDRA—FIirst down floor call timing

relays
| ZDRB to GDRB—-—Second down floor call t1m1ng
relays

Figure 1
In. Pigure .1 the cars:'A and C are illustrated in

association with their driving motors and. certaln
associated equipment. As previously pointed

- out the elevator cars A and C and thelr control.

equipment are similar. For this reason the de-
scription will be restricted to the.car A .and.its
associated equipment. The reference characters
for the car A and its.assoeciated egquipment when
- preceded by the letter C are employed for desig-
nhating . similar components for the car .C and
equipment associated with the ear C.

The car A.is secured to.one.end. of.a ﬂemble
rope.or cable 18 which passes over a sheave (1.

counterweight {2 is secured to the remammg
end of the cable {6. The sheave i is attached

~ to the shaft |3 of a direct current driving motor
i4. Brake mechanism {5 is associated with the
shaft 13 for the purpose of stoppmg rotation of
the shaft 13.

A selector 17 has a screw {8 which is rotated

by the shaft 13 through suitable gearing. A car- 7

If

15

4

riage 19 has threads for reception of the screw
{8. The carriage is employed for moving con-
tact brushes relative to sfationary contact seg-
ments in accordance with movement of the ele-
vator car A with respect to the fioors or landings
served by the elevator car. In order to simplify

the illustration. in Figure 1 only two rows of con-

tact segments, the b and f rows, are illustrated.

Brushes 32 and 36 are mounfted on the carriage

19 for cooperation with the b and f rows of con-
tact segments. It will be understood that each
of the brushes engages successively the contact
segments of the row associated with the brush
in .order to complete partially a separate control
circult as.the elevator car A approaches each of

- its associated floors or landings.

20

The slow down and stopping of the elevator car '

‘A are controlled in part by two inductor relays

BE.and F which are mounted on the elevator car.
Such inductor relays are well known in the art.

-~ When the winding of the inductor relay R is en-
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ergized contacts Bl and E2 of the inductor relay
are not actuated until the inductor relay reaches
onie of its associated inductor plates UEP or DEP.
If the elevator car is traveling up and the winding
of the inductor relay H is energized the contacts
Eil are opened when the inductor relay reaches
the next up inductor plate UEP associated there-
with. This inductor plate completes a magnetic
circuit which results in operation of the con-
tacts Ef. In an analogous manner when the
elevator car travels downwardly the contacts E2
are opened when the inductor reaches its next
down inductor plate DEP provided that the wind-
ing of the inductor relay H is energized. In an
analogous manner the inductor relay F cooperates
with up inductor plates UEP and down inductor
plates DEP.

- It will be understood that four inductor plates
similar to those illustrated in Pigure 1 -are pro-
vided for each of the intermediate landings served
by the elevator car. Two inductor plates UFP
and UEP are provided for the upper terminal
landing and two inductor plates DFP and DEP
are provided for the lower terminal landing. The
inductor plates UEP and DEP determine the
initiation of slow down of the elevator car as it
approaches the landing at which it is to stop.
The inductor plates UFP and DFP determine the
stopping point for the elevator car as it ap-
proaches the landing at which it is to stop.

- Each of the intermediate floors or landings has
two push buttons associated therewith. These
push buttons are common to all of the cars. A
push button station for the third floor is illus-
trated in Pigure 1. This station includes an up

push button 3U and a down push button 3D.

At the upper terminal landing only one down push
button is required.

- In order to stop the elevator car A at floors
desired by car passengers a push button station
is mounted on the elevator car. This station has
push buttons 2¢ to 8¢ for the respective floors
2-t0 6. When any of the push buttons are op-

erated the elevator car is stopped at the floor

represented by the push button.

The elevator car A also carries a car switch
SW which may be operated to start the elevator
car from a floor at which it is stopped. Also a
bypass buiton 21 is provided which may be op-
erated by the car attendant to bypass calis at any
of the floors served by the elevator car.

The elevator car A has preference means which
is responsive to the load carried by the clevator
car. This means includes mechamsm in Flgure
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1 located between the elevator car A and the
cable 10, It will be noted that the cable 10 is
secured to an eye at one end of a rod (0A
which has a plate 10B secured to its other end.
The rod is mounted for sliding movement in an
opening of a bracket {0C which is secured to the
elevator car A. A compression spring 10D is
located between the plate {§B and the bracket
10C. Consequently, as the load of the elevator
car increases the spring {8D is compressed o a
greater degree and the plate {0B approaches the
bracket 10C. Such approach is employed for
actuating a plurality of mechanically-operated
switches 20 and 21. It will be noted that the plate
iIB has a cam I(0E secured thereto. As the
spring (0D is compressed the cam 10E successively
engages and opens the normally-closed switches
20 and 21. |
Figure 2

The selector 17 is illustrated in greater detail
in Pigure 2. Eight rows of contact segments are
provided in the selector (1. The contact seg-
ments a2 to al assist in controlling the response
of the elevator car to car calls registered for car
passengers while the elevator car is traveling in
the up direction. In designating the contact seg-
ments each numeral of a reference character for

a confact segment represents the floor with which

the contact segment is associated.

The row of contact segments b2 to b6 assist
in controlling the response of the elevator car to
tp floor calls. |

The row of contact segments c2 to cB assist
in cancelling up floor calls which are answered by
the elevator car. |

Rows of contact segments d2 to d1, e2 to el
and f2 to fT assist in controlling the response of
the elevator to down floor calls. |

The row of contact segments g2 to ¢T assists
in cancelling down floor calls which are answered
by the elevator car.

'The row of contact segments i to hb assists
in controlling the response of the elevator car
to down car calls registered for car passengers.

The carriage (9 has eight contact brushes
which are insulated from each other and each of

which cooperates with a separate one of the rows

of contact segments. It will be understood that
the contact segments are insulated from each
other. The carriage {9 is illustrated in the posi-
tion which is occupies when the elevator car is
adjacent the third floor.

Figure 3

Figure 3 illustrates a portion of the control cir-
cuits for the elevator cars. Circuits are illus-
trated for the speed relay V, the up relay U, the
down relay D, the car running relay M, the up
preference relay W, the down preference relay X
and the car call stopping relay T. Direct cur-
rent for energizing the various control circuits
is supplied from a suitable source through buses
L+3 ang L—3. |

The armature I14A of the driving motor 14 is
connected to the armature GA of a direct-cur-
rent generator GEN through a loop circuit 22.
A series field winding GS for the generator is
Included in the loop circuit in series with the
armatures of the motor and generator. The
armaiure of the generator 1s driven at a constant
rate by means of a suitable motor (not shown).
The driving motor and the generaftor are asgo-
ciated in a conventional variable~voltage system
for driving the associated elevator car.
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The brake 15 includes a brake drum 15D se-
cured to the shaft 13 and brake shoe 15S which
is biased against the drum by means of a spring
I9E. The brake shoe (58S is retracted from its
associated drum upon energization of a solenoid
winding or coil (5W which cooperates with a
magnetic armature {8A. The winding 15W is
energized from the direct-current buses through
either of the sets of contacts Ul or D2.

The driving motor 14 has a field winding i4F
which is connected for energization across the
direct-current buses.

The generator has a field winding GF which
1s connected for energization from the direct-cur-
rent buses Li-+3, L—3 through a reversing switch.
The reversing switch comprises the contacts
D{, D3 and the contacts U2, U3 of the down and
up relays. The specific contacts closed depend
upon the direction of travel desired for the ele-
vator car. The magnitude of the energization
of the field winding GF is controlled by a re-
sistor RI1 which is connected in series with the
field winding. The resistor may be shunted by
means of make contacis V1 of the speed relay.

The speed relay V may be energized from the
direct current buses through either of two paths.
One path includes in series the make contacts
U4, an upper limit switch VTU which is opened
mechanically as the elevator car nears its upper
terminal floor and the break contacts El of the
slow down inductor relay. The second path in-
cludes in series the make contacts D4, the con-
tacts of a lower limit switch VTD which are
opened as the elevator car nhears its lower ter-
minal ficor and the break contacts E2 of the slow
down inductor relay.

The car running relay M may be energized
through either of two circuits. One of these cir-
cuits includes the car switch SW, make contacts

-WI of the up preference relay, break contacts

| of the stopping inductor relay, break contacts
o I'U of an upper limit switch which is opened as
the elevator car nears the upper terminal land-
ing, the up relay U, the relay M and safety de-
vices 23. The safety devices may include con-
tacts which are closed only when the car and
Janding doors are closed. When the car running
relay M is energized through this circuit the con-
tacts Ub close to complete a holding circuit around
the switch SW and the contacts WI.

The car running relay M also may be energized
through a circuit which includes the car switch
SW, the make contacts X1 of the down preference
relay, the break contacts ¥2 of the stopping in-
ductor relay, the break contacts STD of a lower
limit switch which are opened as the elevator car
nears its lower terminal landing, the down relay
D, the relay M and the safety devices 23.

In order to energize the relays E, ¥ and G the
car running relay M must be energized to close its
make contacts M. In addition the car call stop-
ping relay T or the floor call stopping relay S
must be energized to close the contacts Tt or SHi.
When once energized the holding relay G closes
its contacts GI to maintain the energization of
the inductor relay windings despite subsequent
deenergization of the relays T and S.

The up preference relay W is energized through
the break contacts DS and X2 and through the
break contacts 38T of an upper limit switch.
The upper limit switch 38T is mechanically oper-
ated to open its contacts as the elevator car nears
the upper terminal landing.

'The down preference relay X is energized
through the break contacts U8 and W2 and
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through break contacts 30B of a ‘lower limit
- switch which is'opened as the elevator car nears
its lower terminal landing. |
~ The car call buttons 2c¢ to be normally are
‘bilased to their open positions. When one of the
outions is operated by the car attendant it is
maintained in operated condition by one of the
- windings 2cc to 8ce. It will be understood that
each of the energized buttons is made of mag-
netic material which acts as an armature for
the associated winding. The windings are ener-
- gized through one of the sets of make contacts
W4 or X8, Since these contacts are both mo-
mentarily open at each terminal landing it will
be understood that all of the buttons 2¢ to bc
are reset at each of the terminal landings. Since

it is assumed that the elevator cars operate on

through trips, car call push buttons are not re-

quired for the upper and lower fterminal land-
20

‘ings. For this reason the contact segments ¢l
and kil are connected to the bus L-|3.

~ When any one of the car call buttons is actu-
ated the associated contact segments are con-
nected to the bus L.+3. For example,. if the car
call button for the fourth floor is operated the
contact segments a4 and h4 are connected to the
bus L-4-8. As the elevator car nears the fourth
floor a circuit is closed for the car call stopping
relay T. If the car is traveling up the circuit is
completed through the brush 3f and the make
contacts W3. If the car is traveling down the
circuit is completed through the brush 43 and the
make contacts Xa3. S S

Figure 4

In Figure 4 the floor-call stopping relay S
- and the floor call circuits are illustrated TInas-
much as the conirol c¢ircuits for the intermediate
floors are all similar, the circuits will be shown
only for selected ones of the infermediate floors
-in order to conserve space.
floor call push buttons and the registering relays,
the numeral in each reference character repre-
- sents the floor with which the component repre~
sented by such reference character is assoclated.

In the upper pertion of Figure 4 the floor-call
push buttons 2U, 83U and 8U are illustrated. It
will be understood that the circuits for the fourth
and fifth flcors are similar to those illustrated for
the third floor. Inasmuch as the elevator car
always stops at the upper terminal landing, the
contact segment 6T may be connected directly
te the bus IL.--4. | |

When the push button 3U for the third floor
Is operated the up registering relay 3UR is en-
ergized from the direct current buses L&, I.—4&
and closes its make contacts 3URI to establish

a holding circuit around the push button. The

contact segments b2 and Cb3 are now connected
to the bus L44. If the elevator car A is travel-
ing up from the lower terminal landing the up
preference relay contacts W8 are closed and when
the brush 32 reaches the contact segment b3 s
circuit is completed for the floor call stopping
relay S as follows: |

L4, 3URI, b3, 32, W6, S, 27, L—4

Had the car C been the first car to reach the
third flcor while traveling up, the car C would
have responded to the up call from the third
flocor in the same way. In other words, the first
elevator car to reach a floor at which a call is
registered for the direction of travel of the
elevator car normally answers the call.

‘As the elevator car A answered the call:at the

In designating the
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third floor the brush 33 engaged the contact seg~
ment ¢3 to complete a cancelling circuit for:the
cancelling coil as follows:

L--4, 3URI, 3URN, c3, 33, W5, G2, 27, L.—4

This results in the cancellation of the call gt
the third floor. The push buttons for the other
Intermediate landings for up floor calls operate
in a similar manner.

Push buttons 2D, 3D, 5D and 6D are illus-
trated for registering down calls from the asso-
ciated floors. The circuits for the fourth floor
are not illustrated but it will be understood that
they will be similar to those associated with the
other floors. Since all of the down floor push
buttons operate similarly, it will suffice to dis-

- cuss the operation for the third floor. When the

push button 3D is operated the following eircuit
is established:

L+4, 3D, 3DR, L.—4

The make contacts 3DRI, consequently, close to
establish a holding circuit around the push but-
ton. The contact segments d3 and Cd3 now are
connected to the bus L4-4.

If the elevator car A is traveling down the
contacts X5 are closed. Consequently, when the
elevator car nears the third floor, the following
circuit is established:

L4, SDRI, d3, 34, 26, X5, S, 27, L.—4

Thg. 1?1901:‘ call stopping relay S now is energized
to initiate a stopping operation of the elevator
car. . | | |

‘As the elevator car continues to approach the
third floor the brush 31 engages the contact seg-
mt??t g3 to complete the following cancelling cir-
cuit:

L+-4, 3DRI, 3DRN, ¢3, 31, X6, G2, 21, L.—4

Since the coils 3DR and 3DRN are wound in op-
position the contacts 3DRI now open to cancel
the call at the third floor. |

Had the car C been the first car to reach the
third floor while traveling down after a down
call had been registered at the third floor, the
car C would have answered the third floor eall
In the same manner. It will be understood that
down floor calls from the remaining floors are
answered in the same manner discussed for the
third floor. |

In order to improve the service for foor calls
which have remained unanswered for a long time
and to improve the general operation of the bank

~of elevator cars provision is made for measuring

the time during which a floor cail remains un-
answered. Although such measurement could
be made for up floor calls, the problems herein
solved are present primarily for down floor calls
and will be discussed with reference to such down
floor calls. The timing circuits are illustrated
in the lower part of Fisure 4. -

_F-‘irst fiming relays 2DRA to 8DRA are pro-
vided for the various down floor ecall registering
relays. Second timing relays 2DRB to 6DRB

also are provided. It will be noted that the cir-
cults for the fourth floor are not illustrated in

Figure 4 but are similar to the circuits for the
oth.er floors. Since the timing circuits for the
various fioors are similar, it will suffice to discuss
the timing circuits for the third floor. '

‘When a down call is registered at the third
fioor the third floor registering relay is energized
1:9 open its break contacts 3DR2. This deener-
gizes the normally energized timing relay 3DRA
The relay SDRA has g delayed drop out. Thé
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delay in drop out may be obfained in any dé-
sired manner. In the specified embodiment
herein illustrated it will be assumed that the
delay is obtained by connecting a resistor 3R
across the winding of the relay 3DRA. This
resistor may be selected to provide the desired
delay in drop out. If desired, the resistor may
be adjustable to permit ready adjustment of the
time delay. Also the delays for the different floors
may vary if so desired.

At the end of the delay period the relay 3DRA
drops out to close its break contacts 3DRAI and
to open its make contacts SDRA2. Closure of the
contacts 3DRAI connects the contact segments
ed and Ce3 to the bus L-4-4. Such connection of
the contact segments e3 and Ce3 indicates that a
priority down call exists at the third floor.

The opening of the contacts 3IDRA2 interrupts
the energizing circuit for the normally-energized
second timing relay 3DRB. This relay has a de-
layed drop ouf and may be similar in construction
to the relay 3DRA. Thus, a resistor 3r is con-
nected across the winding of the relay 3IDRB to
provide the desired delay in drop out thereof.

Should the contacis 3DRA2 reclose before the

expiration of the delay in drop out of the relay
3DRB (indicating that the third floor down call
has been answered) the relay 3DRB is promptly
reenergized and does not drop out. However,

should the relay 3DRB drop out it closes its break

contacts 3IDRB1 to connect the contact segments
/3 and Cf3 to the bus LJ-4. Consequently, the
connection of the contact segments f3 and Cf3
to the bus L}4 indicates that a high priority
down call exists for the third floor.

It will be appreciated that three rows of con-
tact segments d2 to de, e2 to eb and f2 to 76 con-
trol the response to down fioor calls. These rows
are selected by operation of the mechanical load
switches 286 and 21. The load switch 20 may be
desighed to open when more than a moderate
load, such as 50 per cent of rated capacity, is
carried by the elevator car. The switch 21 may
be designed to open only if a larger load, such as
90 per cent of rated capacity, is reached or ex-
ceeded for the elevator car. It may be well to
point out that as many rows of contact segments
similar to the e-row may he employed as desired,
each row being effective for a different time of
call registration. Also the number of switches 20,
21 employved would depend on the number of rows
of contact segments, each switch being respon-
sive to a different car loading. However, the
invention will be understood adequately as
applied to a system having the number of contact
segments and switches here illustrated. |

As long as the switch 208 is closed, indicating
that the elevator car A is lightly loaded, the brush
34 ig effective for stopping the elevator car A at
each of the down floor calls reached by the ele-
vator during its travel towards the lower terminal
landing. However, as soon as the switch 20 opens,
indicating that the elevator car A has reached or
exceeded a predetermined loading, such as 50
per cent of its normal rated capacity, the brush
34 is ineffective for completing a stopping circuit
for the floor call stopping relay S and the stop-
ping of the elevator car A is now under control of
the brush 35. This brush 35 is effective for
stopping the elevator car S only at those down
floor calls which have been registered for a time
sufficient to result in drop out of the relays
2DRA to 6DRA associated with such down floor
calls.

As soon as the elevator car A reaches or exceeds
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10
a loading sufficient to open the switech 21, the
brush 3% becomes ineffective for controlling the
stopping of the elevator car A and the stopping
of the elevator car now is under the control of
the brush 36. This brush permits stopping of the
elevator car only at the down floor calls which
have been registered for a time sufficient to per-
mit drop out of the relays 2DRB to 6DRB associ-
ated with such down floor calls in addition to
drop out of the relays 2ZDRA to 6DRA. In this
way the duration of the registration of a down

floor call necessary to stop a down traveling ele-

vator car varies as a function of the loading of
the elevator car.

The switches C28 and C21 operate in a similar
manner to control the stopping of the elevator
car C for down floor calls.

Operation car A travels up

A typical operation of the elevaior car A now
will be considered. I{ will be assumed initially
that the elevator car A is at the lower terminal
landing, that it has received its dispatch signal
and that the elevator car attendant has closed
his doors.

It will be understood that as the elevator car
A reaches the lower terminal landing the switeh
30B opened to deenergize the down preference
relay X. This relay, consequently, closes its break
contacts X2 to complete an energizing circuit for
the up preference relay W. The up preference
relay closed its make contacts Wi to prepare the
elevator car for up travel. Also break contacts
W2 opened to prevent subsequent energization
of the down preference relay. In addition, con-

tacts W3 and W6 were closed to prepare other

parts of the system for operation.

Upon receipt of the dispatch signal the car
attendant closes the switch SW to complete the
following circuit:

L-+-3, SW, SWIi, Wi, Fi, STU, U, M, 23, L.—3

The car running relay M closes its contacts
MI{ to prepare the relays E, FF and G for subse-
quent energization.

- The up relay U closes its make contacts Ul
to energize the brake winding i5W. This re-
sults in release of the brake.

Closure of the make contacts U2 and U3 con-
nects the generator field winding ¥ for energiza-
tion with proper polarity to produce up travel
of the elevator car.

Make contacts U4 close to connect the speed
relay V for energization. This relay closes its
contacts VI to shunt the resistor Ri. The ele-
vator car now is conditioned for full accelera-
tion.

Make contacts U close to establish a holding
circuit around the switch SW and the contacts
W I of the up preference relay.

Break contacts U6 open to prevent energiza-
tion of the down preference relay X.

As the elevator car leaves the lower terminal
landing, it will be assumed that an up floor call
1s received from the third floor. Such a call is
registered by operation of the push button 3U
(Figure 4). As a result of the push button op-
eration the up call registering relay 3UR is
energized and closes its make contacts 3URI
to establish a holding circuit around the push
button. Contact segments 58 and Cb3 are now
connected to the bus L-|-4.

Assuming that the elevator car A is the first
car to approach the third floor while traveling
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up, the brush 32 reaches the contact segment
b3 to complete the following circuit: |

I.--4, 3URI, b3, 32, W6 S, 27, L.—4

The energization of the floor call stopping relay
S results in closure of the make contacts Si
(Figure 3) to complete an energizing circuit for
‘the windings of the relays E, P and G. The re-
lay G closes its make contacts G1 to establish a
holding circuit around the contacts Si. The
windings of the inductor relays E and F remain
energized but these relays fail to operate their
contacts until they reach their asseelated in-
ductor plates.

As the elevator car A approaches the thlrd
fioor the brush 83 reaches the contact segment
cd and completes the following circuit:

I.--4, 3URI, 3URN, c3, 33, W5, G2, 27, L—A4

Since the coils 3UR and 3URN .are wound in
opposition to each other the th1rd floor call now is

cancelled.
- Referring to Figure 1 it will be noted that as

| ,2,624,425

-l

10

15

20

the car A approaches the third floor the inductor

reiay E finally reaches the inductor plate UEP
for the third floor. This completes a magnetic
circuit which results in opening of the contacts
ki of the slow down inductor relay. By refer-
ence to Figure 3 it will be noted that opening of
the contacts E{ results in deenergization of the
speed relay V. This relay opens its make con-
tacts VI to introduce the resistor RI in series
with the generator field winding. ‘The elevator

car A, consequently, slows down to a landing

speed.

Returning again to Figure 1, the elevator car
A approaches the third floor at its landing speed.
When the stopping inductor relay F reaches the
inductor plate UFP for the third floor, a mag-
netic circuit is completed which results in open-
ing ot the contacts FI.

The opening of the contacts Fi (Figure 3)
deenergizes the up relay U and the car running
relay M. The latter relay opens its contacts

M1 to deenergize the relays E, F and G.

- 'The deenergization of the up relay U results
in opening of the contacts | to deenergize brake
winding {5W. The spring (5E, consequently,
applies the brake to stop the elevator car. ac-
curately at the third fioor. At the same time
contacts U2 and U3 open to deenergize the gen-
erator field winding. Contacts U4 and US open
put have no immediate effect on the operation of
the system. Contacts U5 close but since the
contacts W2 remain open, the down preference
- relay X remains deenergized.

It will be assumed that a passenger enters the
elevator car at the third floor and desires to
proceed to the sixth floor. As a result of the
request by the passenger the car attendant oper-

ates the push button 8c to connect the contact -

segments ab and 6 to the bus LL-3. He then
operates his switch SW to start the car upwardly
in the same manner by which he started the
elevator car from the lower terminal landing.
Inasmuch as the contacts X3 are open the
contaci segment 28§ does not effect the operation
01 the elevator car during its up travel. How-
ever, wnen the brush 3{ reaches the contact
segment a6 the follewmg circuit is estgblished:

L3, 6¢, ab, 3! wa, T, M2, L.—3

The relay closes its contacts T{ to energize the
relays E, F and G. These cooperate to slow
down and stop the elevator car at the sixth floor
In the same manner discussed with reference to
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‘the third floor operation. Upon discharge of
.the car passenger at the sixth floor the car

attendant starts his elevator car from the. sixth
fioor in the same manner discussed with refer-
ence to the lower terminal landing.

As the elevator car nears the seventh floor the
brush 31.engages the contact segment a7 and the
brush 32 (Figure 4) engages the contact seg-
ment bi. The resulting energization of either of
the relays T or S energizes the relays E, F and G
(Figure 3) to stop the elevator car at the seventh
floor In the manner discussed with reference to
the stopping of the elevator car at the third fioor.

As the elevator car reaches the seventh floor
the upper limit switch 36T opens to deenergize
the up preference relay W. This relay opens its
contacts Wi to prevent subsequent energization

of the up relay U and closes its break contacts

W2 to permit energization of the down prefer-
ence relay X. Immediately after the deenergiza-
tion of the up preference relay W both of the setg
of contacts W4 and X& momentarily are open.

‘This results in resetting of the push button 6e.

Operation—Car A travels down

It will be assumed next that the car A has

-received its dispatch signal and is about to start

down from the seventh floor. It is assumed fur-
ther that down floor calis have been registered
at the second and third fioors. As a result of
such registration the contacts 2DRI and 3DRI
of the down floor call registering relays are
closed. The contacts 2DR2 and 3DR2 of these
relays-are open. It will be assumed that the re-
lay 2DRA has been deenergized by the opening of
the contacts 2DR2 for a time sufficient to drop
out and close its contacts 2DRAI1. Also the con-
tacts 2DRA2 were opened on drop out.of the re-
lay to initiate a timing out operation of the sec-
ond timing relay 2DRB.

In order to start the car A from the upper
terminal floor the car attendant closes his doors
The closure of the switch
EW completes the following circeuit:

L+8,SW,SWI, XI, F2, STD, D, M, 23, L—3

The car running relay M closes its contacts Mi
and M2 to prepare the relays E, B, G and T for
subsequent energization.

‘The down relay D closes its contacts D2 to re-
lease the brake (5. At the same time contacts
D1 and D3 close to connect the generator field

winding GF for energization with proper polarity
for down travel of the elevator car.

Contacts D4
close to energize the speed relay V. This relay
closes its contacts VI to establish a shunt across
the resistor R1. The elevator control system now
is conditioned for rapid acceleration for the
elevator carin g down direction.

Contacts I8 close to establish a shunt around
the car switch SW and the contacts Xi. Con-
tacts D6 open to prevent energization of the up
preference relay W. |

As the car A leaves the upper terminal land-
ing it is assumed that a down floor call ig reg-
istered from the sixth floor. This results in ener-
gization of the down floor call registering relay
6DR which closes its holding contacts 6DRI and
which opens its break contacts 8DR2. The re-
lay 6DRA now starts to time out.

As the elevator car A moves. downwardly its
brush 34 ultimately engages the contact segments
d6 to complete the following circuit:

L+4, 6DRI, d6, 34, 20, X5, S, 27, L—4
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The stopping relay S closes its make contacts
S| (Figure 1) to complete an energizing circuit
for the relays E, I and G. The relay G closes
its make contacts Gi to establish a holding cir-
cuit around the contacts Si.

During the down ftravel, and following the
energization of the relay S, the brush 31 (Figure
4) engages the contact segment gb to complete
the following circuit:

1.4, 6DRI, 6DRN, g6, 31, X6, G2, 21, L—4

The energization of the cancelling coil 6DRN
cancels the down floor call registered for the
sixth floor.

Referring to Figure 1 it will be noted that as
the elevator car A proceeds towards the sixth
floor the slow down inductor relay E reaches the
inductor plate DEP for the sixth floor and opens
its contacts 2. The opening of the contacts E2
(Figure 3) deenergizes the speed relay V. The
speed relay V opens its confacts Vi to introduce
the resistor Ri in series with the field winding
GF. The elevator car A now slows down to its
landing speed.

Continued movement of the elevator car A at
its landing speed brings the stopping inductor
relay P to the inductor plate DFP for the sixth
floor. This completes a magnetic circuit which
results in opening of the contacts F2. By refer-
ence to Figure 3 it is clear that opening of the
contacts F2 results in deenergization of the down
relay D and the car running relay M. The relay
M opens its contacts MI to deenergize the re-
lavs G, E and F. The contacts M2 also open but
have no immediate effect on the operation of the
system.

Upon deenergization of the down relay the con-
tacts D2 open to deenergize the brake winding
I5W. Therefore, the brake is applied to stop the
elevator car at the sixth floor. Also contacts Di
and D3 open to deenergize the generator field
winding GF. Contacts D4 and D% open but have
no immediate effect on the operation of the sys-

tem. Contacts Do close but since the contacis X2

remain open the up preference relay W is not
energized.

It will be assumed now that the relay 2DRB
(Figure 4) has timed out and closed its contacts
2DRBI to connect the contact segment f2 and
Cr2 to the bus L.---4. Also it is assumed that the
relay 3DRA has timed out. 7This relay closes its
contacts 3DRAI to connect the contact segments
e3 and Ces to the bus L--3. |

At this point a down floor call is registered
from the fifth floor. The down call from the
fifth floor results in energization of the down
floor call registering relay 5DR which closes its
self holding contacts 5DRI. In addition, the
relay opens its contacts §DR2 to initiate a timing
out opertaion of the relay 8DRA.

At the sixth floor a sufficient number of pas-
sengers enter the elevator car to load the ele-
vator car slightly in excess of one half of its
rated capacity. Such loading results in opening
of the switch 20 (Figure 1) by the cam 0E. Re-
ferring to Figure 4 it will be noted that the open-
ing of the switch 20 renders the brush 34 inef-
fective and the contact segments d2 to db no
longer control the stopping of the elevator car
for down floor calls.

The car attendant closes his doors and starts
the elevator car down in the same manner dis-
cussed with reference to the starting of the ele-
vator car from the upper terminal landing. As
the elevator car approaches the fifth floor the
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brush 34 engages the contact segment db. Bes
cause the switch 20 is open the engagement of
the contact segment d5 by the brush can not stop
the elevator car at the fifth fioor and the elevator
car consequently passes the call at the fifth
floor.

As the elevator car approaches the third floor
the brush 35 engages the contact segment e3d
to complete the following circuit:

L--4, 3DRAI, e3, 35, 21, X5, S, 21, L4

Since the relay S is energized it initiates a stop-
ping operation of the elevator car at the third
floor in the same manner by which it controlled
the stopping of the elevtaor car at the sixth fioor
during the down travel of the elevator car. Also
the brush 371 engages the contact segment ¢3
to cancel the call at the third floor in the same
manner by which the engagement of the brush
37 with the contact segment ¢6 cancelled the
call at the sixth floor.

It will be noted that the opening of the switch
20 has removed the contact segments d2 to dé
from service and has made the stopping of the
elevator car A dependent on the contact seg-
ments e2 to eb.

It will be assumed now that at the third floor
a, sufficient number of passengers enter the ele-
vator car to raise its loading slightly above 90
per cent of rated capacity. As a result of such
loading the switch 21 (Figure 1) is opened by its
associated cam (0E. The opening of the switch
2i (Figure 4) renders ineffective the brush 35
and the contact segment 2 to es5. The stopping
of the elevator car now is controlled by the
brush 35 and the contact segments f2 to f6. Con-
sequently, the elevator car can stop only for high
priority calls which are registered by drop out
of one or more of the relays 2DRB to CDRB.

The elevator car A is now started down from
the third floor in the same manner by which it
was started from the upper terminal floor. As
the elevator car proceeds downwardly the brush
36 engages the contact segment f2. It will be
recalled that the contact segment f2 was con-
nected to the bus L-4-4 through the contacts
2DRBI to indicate the presence of a high priority
down floor call. Consequently, the following cir-
cuit is established:

L4, 2DRBI, 72, 36, Xb, S, 27, L.—4

The energization of the relay S results in the
stopping of the elevator car A at the second flooyr
in the same manner by which the elevator car
was stopped at the sixth floor. It will be under-
stood further that the brush 37 engages the con-
tact segment g2 to energize the cancelling coil
2DRN. Since the cancelling coils can be ener-
gized only when the contacts G2 are closed it
is clear that floor calls are cancelled for the
floors at which the elevator car stops.

The car attendant now completes his loading
operation at the second floor and proceeds to-
wards the lower terminal landing. The starting
of the elevator car from the second floor is simi-
lar to that described for the seventh floor.

When the brush 43 (Figure 3) reaches the con-
tact segment hl the following circuit is com-
pleted:

L--3, hi, 43, X3, T, M2, L.—3

It will be understood that during dovwn ftravel
of the elevator car the brush 43 cooperates with
the row of contact segments il to kb to stop the
elevator car at any floor desired by car passengers.

Upon energization the relay T closes its con-
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| tafcts T1 to energize the relays B, Fand . These

~cooperate to slow down and stop the elevator car
at the lower terminal landing in the same manner

by which the elevator car was stopped at the

sixth fleor during its down travel. -
25 the elevator car reaches the lower terming.
landing the lower limit switch 30R is opened to

deenergize the down preference relay X. At this

time the contacts X4 and W4 both are momentar-
11y open and any cperated push buttons 2¢ to €c
are reset. ‘The relay X also closes its break con-
tacts X2 to prepare the up preference relay W for
subsequent energization. | |

Although the invention has ben described with
reference to certain specific embodiments there-
- 0f, numerous modifications falling within the
Spirit and scope of the invention are possible.

I claim as my invention: |

1. In an elevator system for a structure having
a plurality of landings, an elevator car, driving
means tor moving the elevator car to serve the
landings, call registering means for registering
calls from each of the landings, control] means
operable in cooperation with the driving means
and the call registering means to stop the eleva-
tor car during its travel successively at the land-
ings for which calls have been registered by the
call registering means, said control means inelud-
Ing preference means responsive to a, first prede-
termined condition for causing a call registered
by said registering means for less than a first pre-
determined time to be ineffective for stopping the
elevator car, said call if registered by the register-

Ing means for more than g predetermined time

being- effective for stopping the elevator car de-
spite the occurrence of said condition, additional
means responsive 1o g second predetermined con-
dition for causing a call registerad for more than
the first predetermined time bhut iess than a sec-
ond predetermined time to be ineffective ior stop-~
ping ‘the elevator car, said last-named call if reg-
istered by the registering means for more than
the second predetermined time being effective
for stopping the elevator car despite the ocecur-
rence of said second condition.

) -

2. A system as claimed in claim 1, wherein the

preference means is responsive to the first pre-
determined condition for causing all calls regis-
tered by the registering means for less than the
first predetermined time to he ineffective for stop-

ping the elevator car, said calls if registered hy -

- the registering means for more than said first

predetermined time heing effective for stopping
the elevator car despite the occurrence of said
first condition, and said additional means being
responsive to a second predetermined condition
for causing all calls registered. for more than the
first predetermined time but less than a second
predetermined time to be ineffective for stopping
the elevator car, said last-named call if registered
by the registering means for more than the sec-
ond predetermined time heing effective for stop-
ping the elevator car despite the oCccurrence of
sald second predetermined condition.

3. Inan elevator system for a structure _h-aving_
a plurality of landings, an elevator car. driving

means for moving the elevator car to serve the
landings, call registering means for registering
- calls from each of the landings, control means op-

‘erahle in cooperation with the driving means and
the call registering means to Stop the elevator
car during its travel successively at the landings
for which calls have been registered by the call
registering means, said control means including
preierence means responsive to a first predeter-
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mined loading of the elevator car for. causing &
call registered by said registering means for 1ess
than a first predetermined time to be inefective
1or stopping the elevator car, said call if regis-
tered by the registering means for more than
precetermined time being effective for stopping
the elevator car despite the occurrence of said
loading of the elevator car.

4. In an elevator system for a structize having
a plurality of landings, a plurality of elevator cars,
driving means for moving independently each of
the elevator cars to serve the landings, call regis-
tering means for registering calls from each of
the landings, control means operable in CCOper-
ation with the driving means and the call regis-
tering means to stop each elevator car during its
travel successively at the landings for which calls
have been registered by the call registering means
said control means including preference means
responsive to-a first predebermined condition for
causing g call registered by said registering means
for less than a first predetermined time to be in-
eifective for stopping the elevator cars, said call
IT registered by the registering means for more
than a predetermined time being effective for
stopping the elevator cars despite the occecurrence
01 said condition. |

0. In-an elevator sysiem for g structure having

- & plurality of landings, a plurality of elevator cars,

driving means for moving independently each of
the elevator cars to serve the landings, call regis-
tering means for registering calls from each of
the landings, control means operable in coopera-
tion with the driving means and the eall register-
ing means to stop each elevator car during its
travel successively at the landings for which calls
have been registered by the cgll registering means,
said control means including prefersnce means
responsive to a first predetermined loading of the
elevator car for causing a call registered by said
registering means for less than a first predeter-
mined time to be ineffective for stopping any of
said elevator cars having more than said rrede-
termined loading, said call if reglstered by the
registering means for more than a predetermined
time being effective for stopping any of said ele-
vator cars having more than said predetermined
loading despite the ceccurrence of said loading of
the elevator cars,

6. In an elevator system for a structure having
2. plurality of landings, an elevator car, driving
means for moving the elevator car in up and down
directions to serve the landings, down call regis-
tering means for registering down calls from each
o the landings, control means operable in coop-
eration with the driving means and the call regis-
tering raeans to stop the elevator car during its
down travel successively at the landings for which
dowi calls have been registered 0y the call regis-
tering means, said control means including pref-
CITIICE means responsive to a first predetermined
condition. for causing a down call registered by
sald registering means for less than a first pre-
aetermined time to be ineffective for stopping the
elevator car when the car approaches the landing
of the down call while traveling down, said down
call if registered by the registering means for
more than a predetermined time being effective
for stopping the elevator car when the car ap=-
proaches the landing of the down call while trav-
eling down despite the occurrence of sald condi-
tion.

7. In an elevator system for a siructure hav-
ing a plurality. of landings, a plurality of elevator
cars, driving means for moving independently
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each of the elevator cars to serve the landings,
down call registering means operable in cooper-
ation with the driving means and the call regis-
tering means to stop each elevator car during its
down trave] successively at the landings for which
down calls have been registered by the call regis-
tering means, said control means including pref-
erence means responsive to a first predetermined
loading of the elevator cars for causing a down
call registered by said registering means for less
than a first predetermined time to be ineffective
for stopping the elevator cars, said down cal]l if
registered by the registering means for more than
a predetermined time being effective for stopping
the elevator cars despite the occurrence of said
loading of the elevator cars.

8. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve the
Iandings, call registerinz means for registering
calls from each of the landings, a plurality of
groups of stopping elements, each of the landings
having a separate stopping element in each of
the groups, connections responsive at least in
part to operation of a call registering means for
any of the landings for placing the stopping ele-
ments for the associated landing in stopping con-
dition, control means cooperating selectively with
the groups of stopping elements for initiating a
stopping operation of the elevator carat the land-
ings for which the registering means have been
operated, and selecting means controlled by traf-
fic conditions for determining which of the groups
cof stopping elements is selected to cooperate with
the control means for initiating stopping opera-
tions of the elevator car.

9. In an elevator system for a structure hav-

ing a plurality of landings, a plurality of ele-

vator -cars, driving means for moving independ-
ently each elevator car to serve the landings, call
registering means for registering calls for each of
the landings, a plurality of groups of stopping ele-
ments, each of the landings having a separate

stopping element in each of the groups, connec-

tions responsive at least in part to operation of a
call registering means for any of the landings for
placing the stopping elements for the associated
landing in stopping condition, the groups being
responsive to different durations of registration
of calls by the call registering means for placing
the stopping elements in stopping condition, con-
trol means cooperating selectively with the groups
of stopping elements for initiating a stopping op-
eration of the elevator ecar at the landings for

which the registering means have been operated,

and selecting means controlled by the load on the
elevator car for determining which of the groups
of stopping elements is selected to cooperate with
the control means for initiating stopping oper-
ations of the elevator car.

10. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve
the landings, call registering means for register-
ing 'calls for each of the landings, contro] means
operable in cooperation with the driving means
and the call registering means to stop the elevator
car during its travel successively at the landings
for which calls have been registered by the call
registering means, said contro] means including
means responsive to a characteristic of the calls
registered by the call registering means for di-
viding said calls into groups, each representative
of a different value of said characteristic, and
means selectively operable into 2 first condition

10
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for causing the elevator car when conditioned
for travel in a first direction to stop at each of
the calls registered by the call registering means,
sald selectively operable means being operable
into a second condition wherein the elevator car
when conditioned for travel in the first direction
1s caused to pass calls in certain of said groups
and to stop at calls in another of said groups.

11. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of elevator
cars, driving means for moving independentiy

- each of the elevator cars to serve the landings,
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call registering means for registering calls from
each of the landings, control means operable in
cooperation with the driving means and the call
registering means to stop each elevator car dur-
ing its travel successively at the landings for
which calls have been registered by the call reg-
Istering means, means for weighting each of said
calls registered by the call registering means in
accordance with a predetermined pattern, said
control means including preference means selec-
tively operable into a first condition for causing
one of the elevator cars when set for travel in a
first direction to stop for all calls reached by such
elevator car which are registered by the call reg-
istering means, said preference means being se-
lectively operable into a second condition for
causing said last-named elevator car when set for
travel in said first direction to stop only at calls
registered by the call regisitering means which
have a predetermined weighting.

12. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of ele-
vator cars, driving means for moving independ-
ently each of the elevator cars to serve the land-
ings, call registering means for registering ealls
from each of the landings, control means operable
in cooperation with the driving means and the
call registering means to stop each elevator car
during its travel successively at the landings for
which calls have been registered by the call regis-
tering means, means for weighting each of s3igd
calls registered by the call registering means in
accordance with a predetermined pattern, said
control means including preference means for
each of the elevator cars selectively operable into
a first condition for causing the associated one
of the elevator cars when set for travel in a first
direction to stop for all calls reached by such ele-
vator car which are registered by the call regis-
tering means, said preference means being selec-
tively operable into a second condition for cats-
ing the associated elevator car when set for
travel in said first direction to stop only at calls
registered by the call registering means which
have a predetermined weighting.

13. In an elevator system for & structure hav-
Ing a plurality of landings, an elevator car, driv-
Ing means for moving the elevator car to serve the
landings, call registering means for registering
calls from each of the landings, control means op-
erable in cooperation with the driving means and
the call registering means to stop the elevator car
during its travel successively at the landings for
which calls have heen registered by the call reg-
istering means, said control means including
preference means responsive to a first predeter-
mined loading of the elevator car for causing a
call registered by said registering means for less
than a first predetermined time to be ineffective
for stopping the elevator car, said cal] if regis-
tered by the registering means for more than a
predetermined time bheing effective for stopping
the elevator car despite the occurrence of said
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loading of the elevator car; in. combmatwn with
aaditional means responsive to a second: prede-

termined loading of the elevator car greater than

the first-named loading. for causing a call regis-

tered for more than the first predetermined time
out less than a second predetermined time to
be ineffecive for stopping the elevator car, said
last-named call if registered by the registering
means. for more than the second predetermined
time being effective for stopping .the elevator car
despite the occurrence of sald second 'predﬂter-
mmed loading. |

14, Inan elevator syste:m for a structure ha.v---

ing a plurality of landings, an elevator car, driv-
ing means for moving the. elevator car to.serve
the landings, call registering means for register-
ing calls from each of the landings, ccntrol means
operable in cooperation with the driving means
and the call registering means to stop the elevator

car during its trave] successively at the landings.

10

15

20

ror which calls have been registered by the call

registering means, said control means including
preference means responsive to: a first predeter-
mined loading of the elevator. car for causing a
call registered by said registering means for less
than a first predetermined time to be ineffective
for stopping the elevator car, said call if regis-
tered by the registering means for more than a
predetermined time being effective for stopping
the elevator car despite the occurrence. of said

loading of the elevator car, the preference means

belng responsive to the predetermined loading of
the elevator car for causing 2all calls registered by
the registering means for less than the first.pre-
determined time to be ineffective for stopping the
elevator car, said calls if registered for more
than a predetermined time being e
stopping the elevator car despite the occurrence
of sald predetermined loading. |

15. In an elevator system for a structure hav-
Ing a plurality of landings, an elevator car, driv-

ing means for moving the elevator car to gerve

the landings, call registering means for register-
ing calls from each of the landings, control means
operaple in cooperation. with the driving means

and the call registering means to stop the ele-
vator car during its travel successively at the

landings for which calls have been registered by

the call registering means, said control means
including preference means responsive to.g first

predetermined loading of the elevator car for
causing a call registered by said registering means
tor less than a first predetermined time to be in-
effective for stopping the elevator car, said call if
registered by the registering means for more than

a predetermined time being effective for stopping
the elevator car despite the occurrence of said.

loading of the elevator car, in combination with

additional means responsive to a second predeter--

mined loading of the elevator car greater than
the first-named loading for causing a call reg-
istered for more than the first predetermined
time but less than a second predetermined time
to be inefiective for stopping the elevator car, said
last-named call if registered by the registering
means for more than the second predetermined
time being effective for stopping the elevator car
despite the occurrence of said second predeter-
mined loading, the preference means being re-

sponsive to the first predetermined loading of
the elevator car for causing all calls registered
by the registering means for less than the first

ective for

30

40

45

50

55

60

65

70

predetermined time to be ineffective for stopping

the elevator car, said -ealls if registered by the

registering means for more than-said first pre~

75

20 |
determined time being effective for stopping. the
elevator car despite the occurrence of said first
loading of the elevator car, and said additional
means being responsive to g second predetermined
loading. of the elevator car for causing all calls
registered for more thahn the first predetermined
time. but less than a second predetermined time
to be. ineffective for: stopping the elevator car,
sald last-named calls if registered by the regis-
tering means. for more than the second predeter-
mined time being effective for stopping the ele-
vator car despite the occurrence. of said second.
predetermined loading of the elevator car.
- 16. In an elevator system for. a structure hav—.
ing a: plurality of landings, a plurality of. ele-
vator cars, driving means for moving independ-
ently each of the elevator cars to serve the land-
mgs, call registering means for registering calls
from each of the landings, control means op-
erable in cooperation with the driving means and
the call registering means to stop each elevator
car auring its travel successively at the landings
for which:calls have been registered by the call
registering means, said control means including
preference means responsive to a first predeter-
mined condition for causing a call registered by
sald registering means for less than g first pre-
determined time to be ineffective for stopping
the. elevator cars, said call if registered by the
registering means for more than g predetermined
time being effective for stopping the elevator cars
despite the occurrence of said condition, the pref-
erence means being responsive to the predeter-
mined condition for causing all ealls registered

5. by the registering means for less than the first

predetermined time to be ineffective for stopping
the elevator cars, said callg if reglstered for more
than a predetermined time being effective for
stopping the first available one of the elevator
cars despite the occurrence of said condition.
17. In an elevator system for a structure hav-
ing a plurality of landings, g plurality of elevator
cars, driving means for moving independently
each of the elevator cars to serve the landings,
call registering means for registering calls from
each of the landings, control means operable in
cooperation with the driving means and the call
registering means to stop each elevator car dur-
Ing its fravel successively at the landings for

- which calls have been registered by the call reg-

Istering means, said control means including pref-
€rence means responsive to a first predetermined
condition for causing a call registered by said
registering means for less than g first predeter-
mined time to be ineffective for stopping the ele- |
vator cars, said call if registered by the regis-
tering means for more than a predetermined time
being effective for stopping the elevator cars
despite the occcurrence of said condition, in com-
bination with additional means responsive to a
second predetermined condition for causing a call
registered for more than the first predetermined
time but less than a second predetermined time
to be ineffective for stopping the elevator ears,
sald last-named call if registered by the register-
ing means for more than the second predeter-
mined time being effective for stopping the first
one of the elevator cars despite the occurrence
of sald second condition.

18. In an elevator system for o structure hav-
ing a plurahty of landings, a plurality of elevator
cars, driving means for moving independe ntly
each of the elevator cars to serve the landings,
call registering means ior registering calls from.
each of the landings, control. means operable in
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cooperation with fthe driving means and the
call registering means to stop each elevator car
during its travel successively at the landings for
which calls have been registered by the call regis-
tering means, said control means including
preference means responsive to a first predeter-
mined condition for causing a call registered by
sald registering means for less than a first pre-
defermined time to be ineffective for stopping the
elevator cars, said call if registered by the regis-
fering means for more than a predetermined
time being effective for stopping the elevator cars
despite the occurrence of said condition, in com-
bination with additional means responsive to a

second predetermined condition for causing a

call registered for more than the first prede-
termined time but less than a second predeter-
mined time to be ineffective for stopping the
elevator cars, said last-named call if registered
by the registering means for more than the sec-
ond predetermined time being effective for stop-
ping the first one of the elevator cars despite the
occurrence of sald second condition, the prefer-
ence means peing responsive to the first prede-
termined condition for causing all calls regis-
tered by the registering means for less than the
first predetermined time to be ineffective for
stopping the elevator cars, said calls if registered
by the registering means for more than said first
predetermined time being effective for stopping
the first available one of the elevator cars de-
spite the occurrence of said first condition, and
said additional means being responsive to a sec-
ond predetermined condition for causing all calls
registered for more than the first predetermined
time but less than a second predetermined time
to be ineffective for stopping the elevator cars,
sald last-named call if registered by the register-
ing means for more than the second predeter-
mined time being effective for stopping the first
available one of the elevator cars despite the oc-
currence of said second predetermined condition.

18. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of eleva-
tor cars, driving means for moving independent-
ly each of the elevator cars to serve the landings,
call registering means for registering calls from
each of the landings, control means operable in
cooperation with the driving means and the call
registering means to stop each elevator car dur-
ing its travel successively at the landings for

which calls have been registered by the call
registering means, said control means including
preference means responsive to a first predeter-
mined loading of the elevator car for causing &
call registered by said registering means for less
than a first predetermined time to be ineffective
for stopping any of said elevator cars having
more than said predetermined loading, said call
if registered by the registering means for more
than a predetermined time being effective for
stopping any of said elevator cars having more
than said predetermined loading despite the oc-
currence of said loading of the elevator cars, in
combination with additional means responsive to
s second predetermined loading of the elevator
cars for causing a call registered for more than
the first predetermined time but less than a
second predetermined time to be ineffective Ifor
stopping any of said elevator cars having more
than said second predetermined loading, said
last-named call if registered by the registering
means for more than the second predetermined
time being effective for stopping any of said ele-
vator cars having more than said second prede-
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termined loading despite the occurrence of said
second loading of the elevator cars.

20. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of eleva-
tor cars, driving means for moving independent-
ly each of the elevator cars to serve the landings,
call registering means for registering calls from
each of the landings, control means operable in
cooperation with the driving means and the call
registering means to stop each elevator car dur-
ing ifs travel successively at the landings for
which calls have been registered by the call
registering means, said control means including
preference means responsive to a first predeter-

-mined loading of the elevator car for causing

a call registered by said registering means for
less than a first predetermined time to be in-
effective for stopping any of said elevator ears
having more than said predetermined loading,

sald call if registered by the registering means

for more than a predetermined time being effec-
tive for stopping any of said elevator cars hav-
ing more than said predetermined loading de-
spife the occurrence of said loading of the eleva-
tor cars, in combination with additional means
responsive to a second predetermined loading of
the elevator cars for causing a call registered
for more than the first predetermined time but
less than a second predetermined time to be in-
eifective for stopping any of said elevator cars
having more than sald second predeiermined
loading, said last-named call if registered by

the registering means for more than the second
predetermined time being effective for stopping
any of said elevator cars having more than said
second predetermined loading despite the occur-
rence of said second loading of the elevator cars,
the preference means being responsive to the frst
predetermined loading of the elevator cars for
causing all calls registered by the registering
means for less than the first predetermined time
to be ineffective for stopping any of said eleva-
tor cars having more than said first predeter-
mined loading, said calls if registered by the
registering means for more than said first pre-
determined time being effective for stopping any
of said elevator cars despite the occurrence of
sald first loading of the elevator cars, and said
additional means being responsive to a second
predetermined loading of the elevator cars for
causing all calls registered for more than the
first predetermined time but less than a second
predetermined time to be ineffective for stopping
any of the elevator cars having more than the
second predetermined loading, said last-named
calls if registered by the registering means for
more than the second predefermined time being
effective for stopping any of the elevator cars de-
spite the occurrence of said second predeter-
mined loading of the elevator cars.

21. In an elevator system for a structure hav-
ing a plurality of landings, an elevator ecar,
driving means for moving the elevator car in up
and down directions to serve the landings, down
call registering means for registering down calls
from each of the landings, control means oper-
able In cooperation with the driving means and
the call registering means to stop the elevator
car during its down travel successively at the
landings for which down calls have been regis-
tered by the call registering means, said control
means including preference means responsive to
a first predetermined condition for causing a
down call registered by said registering means for
less than a first predetermined time to be in-
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efféctive for stopping the elevator car when the
car approaches the landing of the down call while
traveling down, saild down call if registered by -the

registering means for more than a predetermined -
‘being effective for stopping the elevator
car when the car approaches the landing of -the:

time

down call while traveling down despite the oc~

currence of said condition, the preference means.

being . responsive to the predetermined condition
for causing all down calls registered by the regis--
first predeter-
mined. time. to be ineffective for stopping the

tering means for less than the

elevator car when the car approaches the respec--

tive landings having registered down calls while.
traveling down, said down calls if registered for:

more: than a predetermined fime being. effective

for stopping the elevator car when the car ap-

proaches landings having registered down calls
while
said condition.

22. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of eleva--

tor cars, driving means for moving independent-
ly each of the elevator cars to serve the landings,
down.-call registering means operable in coopera-

tion with the driving means and the call regis--

tering means to stop each elevator car during

its down travel successively at the landings for
which down calls have been registered by the call

registering means, said control means mclud_mg

preference means responsive to a first predeter--
mined loading of the elevator cars for causing a -
down call registered by said registering means
for less than a-first predetermined time to be in-

effective for stopping the elevator cars, said down

call if registered by the registering means for
ective
for stopping the elevator cars despite the oe-
currence of said loading of the elevator ecars, in-:
combination with additional means responsive to:

more than a predetermined time being ef

a second predetermined loading of the elevator
cars -for causing a down call recistered for more
than the first predetermined time but less than
- & second predetermined time to be ineffective for

stopping any of the elevator cars approaching the
landing of the registered down call while travel--
ing down with the second predetermined load--
ing, said last-named call if registered by the
registering means for more than the second pre--

determined time being effective for stopping any. 50

of the.elevator cars approaching the landing of
the registered down call while traveling down
with the.second predetermined loadmg

23. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve
the landings, call registering means for register--
Ing calls from each of the landings, a plurality
of groups of stopping elements, each of the land...
ings having a separate stopping element in each

of the groups, connections responsive at. least
in part to operation of a call registering means
for any of the landings for placing the stopping

elements for the associated landing in stopping:
condition, control means cooperating selectively
with the groups cf stopping elements. for initiat-.
ing a stopping operation of the elevator car at

the landings for which the registering means have

been operated, and selecting means controlled
by traffic conditions for determining. which of.

the groups of stopping elements is selected to

cooperate with the control means for. initiating.
stopping operations of the elevator car, the: stop-
ping elements in each of the groups being.ar-
ranged in a row corresponding. in- sequence: to.

traveling. down despite the occurrence of
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24 .
the  landings represented thereby, said’ control'
means including a traveler for each of said rows
of stopping elements, and means for moving
each of said travelers relative to the associated

- row of stopping elements in accordance with

movements of the elevator car relative to-the land-
Ings corresponding tc the stopping elements, each
of said stopping elements if in stopping condi-
tion and if selected by the selecting means be-
ing effective when reached by its associated
traveler for initiating a stopping operation of
the elevator car at the corresponding landinge.
24. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv.

1Ing means for moving the elevator car to serve

the landings, call registering means for register-
ing calls from each of the landings, a plurality
of groups.of stopping elements, each of the land--
Ings-having a separate stopping element in each:
of the groups, connections responsive at least in
part to operation of a call registering means for
any of the landings for placing the stopping ele-
ments for the associated landing in stonping con-
dition, control means cooperating selectively with
the groups of stopping elements for initiating a

-stopping operation of the elevator car at the land-

ings for which the registering means have been
operated, and selecting means controlled by
traffic conditions for determining which of the
groups of stopping elements is selected to co-
operate with the control means for initiating
stopping operations of the elevator car, the stop-
ping elements in each of the groups being ar-
ranged in a row corresponding in sequence to
the landings represented thereby, said control

of stopping elements, and means for moving each
of said ftravelers relative 1o the associated row
of stopping elements in accordance with move-
ment of the elevator car relative to the landings
corresponding to the stopping elements, each
of said stopping elements if in stopping condi-
tion and if selected by the selecting means being
effective when reached by its associated traveler
for initiating a stopping operation of the elsvator
car at the corresponding landing, the selecting.
means being conurolled by the lcad on - -the ele~
vator car. |

25. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve
the landings, call registering means for register-
ing calls from each of the landings, a plurality.
of groups-of stopping elements, each of the land-
ings having a separate stonping element in each.
of the groups, connections responsive at least in
part to operation of a call registering means for.
any of the landings for placing the stopping. ele-

ments for the gssociated landing in stopning con-

dition, control means cooperating selectively with.
the groups of stopping elements for initiating
a  stopping operation of the elevator car at the:
landings for which the registering means have
been operated, and selecting means controlled by
traffic conditions for determining which of the
groups of stopping elements is selected to co-
operate with. the control means for initiating
stopping operations. of the elevator car, the stop-
ping elements in each of the groups being ar-
ranged’ In. a row corresponding in seauence to
the landings - represented thereby, said. control
means including a traveler for each of said rows
of stopping elements; and means for moving each
of said travelers relative to the associated row
of stopping-elements in accordance with move-~
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-ment of the elevator car relative to the landings
corresponding to the stopping elements, each of
said stopping elements if in stopping condition
and if selected by the selecting means being ef-
fective when reached by its associated traveler
for initiating a stopping operation of the ele-
vator car at the corresponding landing, said con-
nections including means responsive to registra -
tion of calls by the call registering means for
less than a predetermined time for placing stop-
ping elements in a first one of said rows in
stopping condition, and means responsive to calls
only if registered by the call registering means
for more than the predetermined time for piacing
the stopping elements of a second one of said rows
in stopping condition.

26. In an elevator system for a structure hav-
Ing a plurality of landings, an elevator car, driv-
Ing means for moving the elevator car to serve
the landings, call registering means for register-
ing calls for each of the landings, a plurality of
groups of stopping elements, each of the landings
having a separate stopping element in each of
the groups, connections responsive at least in
part to operation of a call registering means for
any of the landings for placing the stopping ele-
~ments for the associated landing in stopping con-
dition, control means cooperating selectively
with the groups of stopping elements for initiat-
ing a stopping operation of the elevator car at
the landings for which the registering means
have been operated, and selecting means con-
trolled by traffic conditions for determining
which of the groups of stopping elements is se-
lected to cooperate with the control means for
initiating stopping operations of the elevator car,
the stopping elements in each of the groups be-
Ing arranged in a row corresponding in sequence
to the landings represented thereby, said con-
trol means including a traveler for each of said
rows of stopping elements, and means for mov-
ing each of said travelers relative to the asso-
clated row of stopping elements in accordance
with movement of the elevator car relative to
the landings corresponding to the stopping ele-
ments, each of said stopping elements if in stop-
ing condition and if selected by the selecting
means being effective when reached by its asso-
ciated traveler for initiating a stopping opera-
tion of the elevator car at the corresponding
landing, said connections including means re-
sponsive to registration of calls by the call regis-
tering means for less than a predetermined time
for placing stopping elements in a first one of
said rows in stopping condition, and means re-
sponsive to calls only if registered by the call
registering means for more than the predeter-
mined time for placing the stopring elements of
a second one of said rows in stopping condition,
the selecting means being controlled by the mag-
nitude of the load of the elevator car for select-
Ing the first one of said rows or the second one
of the rows for cooperation with the control
means to initiate stopping operations of the ele-
vator car.

27. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator ecar to serve
the landings, call registering means for regis-
tering calls for each of the landings, a plurality
of groups of stopping elements, each of the land-
ings having a separate stopping element in each
of the groups, connections responsive at least in
part to operation of a call registering means for
any of the landings for placing the stopping ele-
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ments for the associated landing in stopping
condition, control means cooperating selectively
with the groups of stopping elements for initiat-
Ing a stopping operation of the eievaior car at
the landings for which the registering means
have been operated, and selecting means con-
trolled by traffic conditions for determining

‘which of the groups of stopping elements is se-

lected to cooperate with the conirol means for
initiating stopping operations of the elevator car,
the stopping elements in each of the groups being
arranged in a row corresponding in sequence to
the landings represented thereby, said control
means including g travaler for each of said rows
of stopping elements, and means for moving each

of said travelers relative to the associated row

of stopping elements in accordance with move-

ment of the elevator car relative to the landines

corresponding to the stopping elements, each of
said stopping elements if in stopping condition
and if selected by the selecting means being ef-
fective when reached by its associated traveler for
initlating a stopping operation of the elevator
car at the corresponding landing, said connee-
tions including means responsive to registration
of calls by the call registering means for less than
a predetermined time for placing stopping ele-
ments in g first one of said rows in stopving con-
dition, and means responsive to calls only if recis-
tered by the call registering means for more than
the predetermined time for placing the stopping
elements of a second one of said rows in stopping
condition, the connections including means re-
sponsive to calls only if registered by the call
registering means for more than a predeterminegd
time substantially greater than the first-named
predetermined time for placing the stopping ele-
ments of a third one of said rows in stopping
condition, said selecting means being responsive
to successive increases in load of the elevator ear

for successively selecting the first, second and

third ones of said rows for cooperation with the
control means to initiate stopping operations of

the elevator car.

28. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve
the landings, call registering means for register-
ing calls for each of the landings, control means
operable in cooperation with the driving means
and the the call registering means to stop the ele-
vator car during its travel successively at the
landings for which calls have been registered by
the call registering means, said control means
including means responsive to a characteristic of
the calls registered by the call registering means
for dividing said calls info groups, each repre-
sentative of a different value of said character-
istic, and means selectively operable into a first
condition for causing the elevator car when con-
ditioned for travel in a first direction to stop at
each of the calls registered by the call register-
ing means, said selectively operable means be-
ing operable into a second condition wherein the
elevator car when conditioned for travel in the
first direction is caused to pass calls in certain
of sald groups and to stop at calls in another of
sald groups, said characteristic being a function
of the time during which each call registered
by the call registering means remains unan-
swered.

29. In an elevator system for a structure hav-
ing a plurality of landings, an elevator car, driv-
ing means for moving the elevator car to serve
the landings, call registering means for register-
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ing calls for each of the landings, control means
operable in cooperation with the driving means
and the call registering means to stop -the eleva-
tor car during its travel successively at the land-
ings for whieh calls have been registered by the
call registering means, said control means includ-
ing means responsive to a characteristic of -the
calls registered by the call registering means for
dividing said calls into groups, each representa-
tive of a different value of said characteristic, and
means selectively operable into g first condition
for causing the elevator car when conditioned for
travel in a first direction to stop at each of the
calls registered by the call registering means, said
selectively operable means being operable into a
second condition wherein the elevator car when
conditioned for travel in the first direction is
caused to pass calls in certain of said groups and
to stop at calls in another of said groups, said
characteristic being a function of the time dur-
ing which each call registered by the call regis-
tering means remains unanswered, the selectively
operable means being responsive to the loading
of the elevator car for determining which of said
first and second conditions is controlling.

- 30. In an elevator system for a structure hav-
ing a plurality of landings, a plurality of eleva-
tor cars, driving means for moving independently
each of the elevator cars to serve the landings,

call registering means for registering calls from

“each of the landings, control means operable: in
cooperation with the driving means and the:-call
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registering means to stop each elevator car dur-

ing its travel successively at the landings for

which- calls have been registered by the call reg-
istering means, means for weighting each of said
calls registered by the call registering means in

accordance with g predetermined pattern, said
control means including preference means for

each of the elevator cars selectively operable into

a first condition for causing the associated one

of the elevator cars when set for travel in g first
direction to stop for all calls reached by such
elevator car which are registered hy the call reg-
istering means, said preference means being se-
lectively operable into a second condition for
causing the associated elevator car when set for
travel in said first direction to stop only at calls
registered by the call registering means which

“have a predetermined weighting, the preference

means comprising means responsive to the load
carried by each of the elevator cars for determin-
ing which of said conditions shall control each
of the elevator cars. -
WILLIAM F. EAMES.
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