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This invention relates to elevator systems and it has
particular relation to elevator systems having a plurality
of elevator cars arranged in a bank wherein the elevator
cars perform different functions.

In accordance with the invention, a plurality of elevator
cars arranged in a bank provide different functions. To
this end, the elevator cars in the bank may be divided into
two groups. One of the groups contains one or more ele-
vator cars which will be designated as primary elevator
cars. The second group may contain one or more elevator
cars designated as secondary elevator cars.

The primary and secondary elevator cars may be de-
signed to perform completely different functions or to per-
ferm functions which overlap.  For example, the second-
ary elevator cars may be arranged to serve additional
locrs or they may be provided with facilities for receiv-
ing special loads. For present purposes, it will be as-
sumed that the secondary or service elevator cars are
arranged to be operated or supervised by elevator car
attendants, whereas the primary elevator cars are arranged
for operation without elevator car attendants.

Calls for elevator service are divided into two groups.
‘These groups may exercise different controls on the pri-
mary and secondary elevator cars. In a preferred em-
bodiment, elevator calls in a first group may be answered
by any of the elevator cars in the bank. Calls for eleva-
tor service which are in the second group may be answered
only by a secondary or service elevator car,

"The stopping of any of the elevator cars at a floor for
which a call for service is registered falling in the first
group while the elevator car is set for the proper direction
for serving such call operates to reset or cancel the call.

A call for elevator service which falls in the second group

can be reset or cancelled only by the stopping of a sec-
ondary or service elevator car at the floor for which 2 call
is registered while such elevator car is set for travel in
the proper direction for answering the call.

it is, therefore, an object of the invention to provide *

an improved elevator system wherein a plurality of ele-
vator cars are divided into groups for serving common
floors of a structure.

It is a further object of the invention to provide an
elevator systern wherein calls for elevator service from
common floors of a structure are divided into a plurality
of groups.

It is also an object of the invention to provide an ele-
vator system wherein calls for elevator service from com-
mon floors are divided into a plurality of groups and
wherein a plurality of elevator cars are so designed that
certain of the elevator cars are required to answer calls
for elevator service falling in one of the groups, whereas
all of the elevator cars are capable of answering calls fall-
ing in another of the groups.

It is an additional object of the invention to provide an
elevator system wherein calls for elevator service from
common floors of a structure are divided into a plurality
of groups and wherein a plurality of elevator cars are
divided into groups, an elevator car in a first one of the
groups in stopping at a floor being effective for resetting
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all calls for service registered at the floor for the direction
of travel of the elevator car, whereas the stopping of an
elevator car assigned to ancther of the groups is effective
for cancelling only certain of the calls for elevator service
which may be registered for the direction of the elevator
car at the floor at which the elevator car stops.

Gther objects of our invention will become evident from
ihe following detailed description taken in conjunction
with the accompanying drawings, of which:

Figure 1 is a diagrammatic representation of an elevator
system embodying my invention.

Figs. 2 and 3 collectively constitute a diagrammatic
representation in straight-line form of circuit connection
for the elevator systern illustrated in Fig. 1. The figures
should be assemibled vertically in numerical order with
Fig. 2 at the top.

Figs. 2A and 3A are key representations of representa-
tive relays in Figs, 2 and 3 iltustrating coils and contact
members disposed in horizontal alignment with their posi-
tions in the straight-line circuits of Figs. 2 and 3. Figs.
2A and 3A should be placed beside the corresponding
Figs. 2 and 3 to facilitate the location of the various coils
and contacts.

Each relay coil or winding is identified by a relay ref-
erence character. Each set of relay contacts is identified
vy the proper relay reference character followed by a
number representing the set of contacts.

The elevator system illustrated is provided with four
cars A, B, C and D for serving four floors. This num-
ber of cars and this number of floors have been selected
for the purpose of simplifying the disclosure as much as
possible, but it is to be understood that the invention may
be used for any reasonable number of cars in a bank serv-
ing any reasonable number of floors,

For the sake of simplicity, the similar apparatus indi-
vidual to each car is given the same reference character
except that the apparatus for cars B, C or D is given the
prefix B, C or D io indicate that it is for cars B,CorD
instead of for car A.

In the discussion which follows, cars A and B are as-
sumed to be connected for operation without car at-
tendants, and cars C and D are assumed to be connected
for operation with car attendants, The drawings show
primarily cars A and C together with their associated cir-
cuits. In Figs. 2 and 3 circuits for the elevator car A are
siiown primarily in the left hand column and circuits for
the elevator car C are shown primarily in the right hand
column. It will be understood that the circuits for cars
B and D are substantially similar respectively to the cir-
cuits for the cars A and C.

Apparatus individual to car A

D—Down switch

E~—Slow-down inductor relay
F—Stopping inductor relay
G—Inductor holding relay
M—Car ruaning relay
P—1inductor plates

R—Resistors

S—Floor call stopping relay
T—Car call stopping relay

U—Up switch

V—High speed relay

W—Up direction preference relay
X—Down direction preference relay
70T—Non-interference relay
DR—Door relay

ICR

3?8%{{ —Car call-storing relays

4CR
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Apparatus conumon to all cars

4DR}
3DR
2DR.
4DRA

3DRA’—Second down call-storing relays

—First down - call-storing relays

2DRA
3UR
2UR{—First up call-storing relays
1UR
3URA
2URA

—Second up call-storing relays
1URA '

Apparatus in Fig. 1

~ Referring more particularly to Fig. 1 of the draw-
ings, it will be observed that a car A is arranged to be sup-
ported in a hatchway by a cable 16 which passes over
a sheave 11 to a counterweight 12. The sheave i1 is
mounted for rotation by a shaft 13 driven by a moter 14.
A brake 15 of the usual spring-operated, electromag-
netically-released type is provided for stopping further
rotation of the sheave 11 when the motor 14 is deener-
gized.

A floor selector 16 of any suitable type, is provided
for connecting the various electrical circuits of the system
in accordance with the position of car A. The shaft 13
is extended to operate a brush carriage 17 on the floor
selector 16 by mechanically rotating a screw-threaded
shaft 18 on which the carriage is mounted. The car-

riage 17 is provided with a number of brushes which are -

disposed, upon movement of the car, to successively en-
gage stationary contacts arranged in rows on the selec-
tor in positions to correspend to the floors of the build-
ing. For simplicity, only two brushes, 32 and 42, and
two rows of contact segments al, etc., and g2, etc., dis-
posed to be engaged by them are illustrated in Fig. 1,
but it will be understood that in the system to be de-
scribed herein, as well as in practice, a much larger num-
ber of brushes and rows of contact segments is required.
Other forms of selectors may be substituted for the se-
lector shown, if desired.

A starting switch CCS is mounted in the car C to be
operated by the attendant to start the car. When the
car switch is rotated anticlockwise, it closes its contacts
CCS1 to start the car in the direction for which it is
conditioned to operate. When the car switch is centered,
it leaves the control system of the car in such condition
that the car can be stopped by operation of hall buttons
at the floor landings or stop buttons in the car. It is
to be understood that the car may be operated by the
car switch or that any suitable control means may be
substituted for the car switch. The illustration of the
car switch is used for simplicity in describing the system.
The elevator car A is arranged for operation without a
car attendant and does not have a car switch.

Car buttons Ic, etc. (one for each floor) are mounted
in the car so that a passenger or attendant may, by op-
erating them, cause the car to stop automatically at any
floor. The direction of operation of the car is controlled
by relays W and X as will be described in connection
with Fig. 2.

In order that waiting passengers may cause the cars
to stop at floor landings suitable devices such as first hall
buttons are mounted at the floor landings. An up button
and a down button are provided at each floor interme-
diate the terminals. A down button is disposed at the
top terminal and an up button at the bottom terminal.
Fig. 1 illustrates only the up hall call button 2U and the
down hall call button 2D for the second floor.

Second devices, such as second hall buttons are pro-
vided for registering calls for the service cars C and D.
A second up hall button 2UA is shown for the second
floor. A similar button is. provided for each floor from
which up service is desired. A second down button 2DA

10

15

20

25

30

35

40

45

50

60

65

70

4

is shown for the second floor. A similar down button is
provided for each floor frem which down service is de-
sired.

In order to automatically effect accurate stopping of
car A at the floors in response to operation of the stop-
ping buttons 2¢, etc., in the car, or by operation of the
hall call buttons 2U, 2D, etc., at the floor, a slow-down
inductor relay E and a stopping inductor relay F are
mounted on the car in position to cooperate with suit-
able inductor plates of iron or other magnetic material,
mounted in the hatchway adjacent to each floor. Only
the up plates UEP and UFP and the down plates DEP
and DFP for the second floor are illustrated. Similar
plates are provided for each floor, except that the top
terminal has only up plates and the bottom terminal only
down plates.

The inductor relays E and F, when their coils are en-
ergized, have normally incomplete magnetic circuits
which are successively completed by the inductor plates
as the car approaches a floor &t which a stop is to be
made. These relays are so designed that energization
of their operating coils will not produce operation of
their contacts until the relay is brought opposite its in-
ductor plate thereby completing the relay magnetic cir-
cuit. Upon operation of the relay contacts (such as
El or E2) they remain in operated condition until the
relay operating coil is deenergized, even though the in-
ductor relay moves away from the position oppesite the
inductor plate which completed its magnetic circuit. The
plates should be so spaced in the hatchway as to pro-
vide desirable distances for slowdown and stopping of
the cars at the floors. Other methods of controlling
slowing down and stopping of the car may be used if
so desired.

Apparatus in Fig. 2

Referring particularly to Fig. 2 of the drawings, it
will be observed that control circuits are shown on the
left-hand side which are individual to car A aund which
are similar to the circuits of car B. At the right-hand
side, the circuits shown are individual to car C and are
similar to the circuits of car D.

As shown, the motor 14 is provided with an armature
14A which is mechanically connected to the shaft 13 for
driving the sheave 11. The brake 15 is provided with a
winding 20 which is energized on energization of the
motor 14. The motor 14 includes the usual shunt-type
main field winding 14F, which is connected for energiza-
tion across the direct current supply conductors L—3
and 1.+3. The armature 14A is connected for energiza-
tion by a loop circuit 22 to a generator G which is pro-
vided with an armature GA.

In order to control the direction and magnitude of the
voltage generated by the generator armature GA, 2 sepa-
rately-excited main field winding GF is provided for the
generator G. A field resistor R1 is included in the cir-
cuit of the field winding GF to provide speed control
for the motor 14. The generator G is provided with suit-
able means such as 2 series field winding GS for correct-
ing the speed regulation of motor 14.

The break contacts 70T1 of the non-interference relay
for the car A is here shown connected to control the en-
ergization of the operating windings of an up reversing
switch U and a down reversing switch D. The reversing
switches U and D are provided with make contact mem-
bers U2, U3 and D1, D3 for connecting the generator
field winding GF to the conductors L—3 and L4-3 in ac-
cordance with the direction in which it is desired to oper-
ate the car. When either the up or the down reversing
switch U or D is energized, the car running relay M is
also energized to condition certain circuits for opera-
tion. The common portion of the circuits of the reversing
switches U and D and the running relay M includes make
contacts DR1 of the door relay DR.

The elevator car C differs from the elevator car A in
that the manually operated master or car switch CCS lo-
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cated in the elevator car C is employed for the elevator
car C circuits in place of the break contacts 7071 for the
elevator car A. Otherwise, the circnits thus far described
are similar for the two cars.

A high-speed relay V is provided for short-circuiting
the resistor R disposed in series circuit relation with the
generator field winding GF for applying the maximum
veltage to that winding when the car is operating at nor-
mal high speed. This relay is controlled by make con-
tacts U4 and D4 of the switches U and I on starting and
by contacts EX, E2 of the slowdown inductor relay B
when stopping.

An upper and a lower mechanical limit switch VTU
and VID, are provided for interrupting the cireuit of
the high-speed relay V when the car reaches a proper
slowdown point in advance of the upper and lower termi-
nals, respectively, and an upper and a lower stopping limit
switch STU and STD, are provided for opening the cir-
cuits of the reversing switchs U and D at the terminal lim-
its, in accordance with the wusual practice.

An up direction preference relay W and a down di-
rection preference relay X are provided for controiling
the direction of operation of the car and performing cer-
tain functions in connection therewith. The operating
windings of these relays are controlled in part by a top
limit switch 38T and a bottom limit switch 30B. Each
of the limit switches 337 and 302 is arranged to be
opened when car A arrives at the ccrresponding terminal,
thereby interrupting the circuit of the direction prefer-
ence relay W or X corresponding to the direction of oper-
ation of the car.

Although the cars may be provided with conventional
circuits for reversing the cars at their highest calls, such
circnits are not illustrated here.

The energizing coils for the slowdown inductor switch
E and the stopping inductor switch 7 are illustrated in
this figure as arrauged to be energized on operation of
the contacts S1 of a ficor call stopping relay S or the con-
tacts T1 of a car call stopping relay T. (The operating
coils for relays § and T are illustrated in Fig. 3 and will
be described in connection therewith.)

An inductor holding relay G is provided for main-
taining the inductor relays in energized condition during
a decelerating or stopping operation.

A door relay DR is illustrated as cotaroclled by a plu-
rality of door safety contacts 23. One of the contacts 23
is provided for each elevator door and is closed only when
the associated door is closed.

The elevator car A has associated therewith the non-
interference relay 76T which has a delay in dropout de-
termined by a resistor R2 connected thereacross.: A simi-
lar relay is not provided for the car C.

Apparatus in Fig. 3
The upper part of Fig. 3 illustrates the car call stop-

ping relay T and circuits for registering or storing car
calls. A similar car call stopping relay and similar regis-

tering or storing circuits are employed for each of the

elevator cars of the system. .

The car call storing relays for the slevater car A are as-
sociated with four rows of contact segments which are
incorporated in the floor selector 14 of Fig. 1. The row
of contact segments al to a3 associated respectively with
the first to third foors previously has been mentioned.
1t will be recalled that the contact segments 43, g2, and al
are engaged successively by the brush 32 as the elevator
car A proceeds from the fourth to the first flcor, In the
reference character applied to each of the centact seg-
ments, the numeral designates the fiocr with which the
contact segment is associated.,

In a somewhat similar manner, the contact segments
b2, b3 and b4 are engaged successively by the brush 33
as the elevator car A proceeds from the first to the fourth
floor.

The contact segments ¢1, ¢2 and ¢3 are engaged suc-
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cessively by the brush 34 as the elevator car A proceeds
from the first to the third floor. Finally, the contact seg-
ments d4, d3 and d2 are engaged successively by the brush
35 as the elevator car A proceeds from the fourth to the
second floor.,

Car call storing relays ICR to 4CR are provided re-
spectively for the first to the fourth floors. These relays
are energized respectively by operation of the car call
push buitons 1c to 4c. Each of the relays has associated
therewith a resetting or cancelling coil identified by the
reference character employed for the relay followed by
the suifix N. For example, the car call storing relay 3CR
for the third ficor has a resetting or cancelling coil 3CRN
wound on the same core. When the coil for the relay
and the cancelling coil are both energized, the directions
of the magnetomotive forces produced thereby are in op-
position and the relay, therefore, is reset.

Let it be assumed that a car call for the third floor is
registered by the pushbotton 3c. Such operation con-
nects the car call storing relay 3CR across the buses
L+3 and L—-3 for energization. As a result of such en-
ergization, the make contacts 3CR1 close 1o establish a
holding circunit around the pushbutton 3c. The contact
segments a3 and b3 now are connected to the bus L+3
through the make contacts 3CR1.

If the elevator car approaches the third floor under
the foregoing circumstances while set for travel in the up
direction, the brush 33 engages the contact segment b3
to complete the following circuit:

L3, 3CR1, b3, 33, W3, T, M3, L—3

The car call stopping relay T now is energized to initiate
a stopping of the elevator car A at the third floor by a
sequence which will be discussed below. As the elevator
Car comes to a stop, the brush 33 may pass slightly beyond
the contact segment 53.

1f the elevator car, while set for down travel approach-
es the third floor at which the car call was registered, the
brush 32 would engage the contact segment a3 to com-
plete the following circuit

L+3, 3CRL, a3, 32, X3, T, M3, L—3

The energization of the car call stopping relay T initiates
a stopping of the elevator car at the third floor by a
sequence which will be discussed below. As the elevator
car A comes to a stop, the brush 32 may pass slightly
beyond the contact segment a3,

As the elevator car A comes to a stop at the third floor,
the break contacts M4 close to cancel the call for the
third floor. If the elevator car A is set for travel in
the up direction, the following cancelling circuit is com-
pleted

L+3, 3CR1, 3CRN, ¢3, 34, W4, M4, L3

Since the cancelling coil 3CRN neutralizes the coil of the
call storing relay 3CR, the relay is reset.

If the elevator car A is set for down travel at the time
of such call, the following circuit is completed

L+3, 3CR1, 3CRN, 43, 35, X4, M4, L—3

Consequently, upon stopping of the elevator car, the can-
celling coil 3CRN is energized to reset the relay 3CR.

Since the elevator car A stops at the upper terminal
or fourth floor only during up travel, contact segments
in the rows ¢ and ¢ are not required for the fourth floor.,
Also the contact segment b4 for the fourth floor may
be connected directly to the bus L+3 to initiate a stop-
ping operation whenever the car A approaches the fourth
floor. Inasmuch as the elevator car stops at the lower
terminal or first floor only during down travel thereof,
contact segments in the b row and the d row are not
required for the first floor. The contact segment g1 may
be connected directly to the bus L4-3 for initiating a
stopping operation whenever the car A approaches the
first floor,
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‘ The central part of Fig. 3 illustrates circunits for reg-
istering cotridor or floor calls for the .elevator cars.
Thus, an up floor call may be registered for the first,
second or third floor by operation, respectively, of the up
push buttons 31U, 2U or 3U. Operation of the push but-
tons 3U, 2U or 3U, respectively, connects the up call
storing relays 1TUR, 2UR and 3UR across the buses L+3
and L—3 for energization.

Each of the up call storing relays 1UR, 2UR and 3UR
has associated therewith a cancelling or resetting coil,
respectively, TURN, 2URN and 3URN. The associe-
tion of the coils will be understood from the discussion of
the cancelling coils employed for the car call storing
relays.

The cancelling coils for the up call storing relays may
be energized by the stopping at any floor for which an
up floor call is registered of any of the elevator cars set
for travel in the appropriate direction. To this end, the
elevator car A has contact segments el, e, and €3 as-
sociated respectively with the cancelling coils FURN,
2URN and 3URN.. The contact segments are mounted
on the floor selector 16 of Fig. 1 and are engaged suc-
cessively by the brush 36 as the elevator car A procesds
from the first to the third floor.

Let it be assumed that the push button 2U is operated 2

to connect the relay 2UR across the buses L-4-3 and
L—3 to register an up call for the second floor. As a
result of its energization, the relay closes its make con-
tact 2UR1 to establish a holding circuit around the push
button 2U.

As the elevator car A, while set for up travel, stops at
the second floor, the break contacts M5 close to complete
the following .cancelling circuit

L3, 2UR1, 2URN, €2, 36, W5, M5, L—3

Each of the contact segments i, e2 and 3 is con-.

nected directly to a corresponding contact segment for
any other elevator car in the first group. For example,
if the elevator car B is employed, the direct connections
may be effected through the circuits identified by arrows
bearing the legend “To car B segment.” Consequently,
the stopping of the elevator car B at a ficor at which an
up floor call is registered would be effective for cancelling
such call.

Each of the contact segments el, e2 and €3 is connccted
through a unidirectional blocking device to a correspond-
ing contact segment for the elevator car C. For example,
the contact segment €3 is connected through a rectifier
3H to a contact segment Ce3 for the elevator car C. The
rectifier 3H is poled to permit the flow of current to the
right as viewed in Fig. 3, but to block the fiow of current
in the opposite direction. Similar rectifiers 25 and iH
are provided, respectively, for the circuits for tne second
and first floors.

By. inspection of Fig. 3, it will be observed that the
stopping of the elevator car C, while set up for travel at
a floor for which an up call is registered by one of the
relays 1UR to 3UR, is effective for cancelling the call.
For example, if the elevator car C stops at the second
fioor while set for up travel and while a call for up
service is registered by the relay 2UR, the following can-
celling circuit is completed

L+3, 2UR1, 2URN, 2H, Ce2, C36, CW5, CM5, -2

Each of .the contact segments Ce%, Ce2 and CeJ is
connected directly to a corresponding coatact segment
for each of the elevator. cars in the second group. For
example, if the elevator car D is emploved, the connec-
tions are effected through the circuits identified by the
arrows bearing the legend “To car B scgment.”

Up floor calls alse may be registered by operatiocn of
the, push buttons 1UA, 2UA and SUA, respectively, for
the first, second and third floors. Operation of these
push buttons is effective for connecting the sccond up
ficor call storing relays TURA, ZURA and 3URA
for energization. These relays have holding contacts
1URA1, 2URA1 and 3URA1 and cancelling coils
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1URAN, 2URAN and 3URAN associated “therewith.
Each of the cancelling coils connects the associated con-
tact segment Cel, Ce2 or Ce3 to the bus L4-3 through
the associated holding contacts 1URAL, 2URAL or
JURAL.

The second up call storing relays can be reset only by
the stopping of an elevator car in the second group, such
as one of the elevator cars C or D, while set for up travel
at the appropriate floor. For example, Jet it be assumed
that an up floor call is registered by operation of the push
button 2UA to emergize the second up call storing relay
ZURA. If the elevator car C, while set for up travel,
stops at the second floor, the following cancelling circuit
is completed

L3, 2PRA1, 2URAN, Ce2, C36, CW5, CM5, L—3

The stopping of the elevator car A, while set for up
sravel at the second floor, would not have reset the relay
2URA. This is for the reason that the rectifier 2H pre-
vents the flow of current from the right hand portion of
the bus L+3 through the contacts 2URA1 and the can-
celling coil 2URAN to the contact segment e2 for the
elevator car A.

In a somewhat similar manner, first down call storing
relays 2DR, 3DR and 4DR are associated with the push
buttons 2D, 3D and 4D, respectively, for the second,
third and fourth floors, and second down call storing
relays ZDRA, 3DRA and 4DRA are associated with push
buttons 2DA, 3DA and 4DA for the second, third and
fourth floors. The first down call storing relays 2DR,
3DR and 4DR, respectively have associated therewith
cancelling coils 2DRN, 3DRM and 4DRN and contact
segments g2, g3 and g4. It will be understood that each
of these contact segments is connected to a corresponding
contact segment for each of the other elevator cars in the
first group.  Thus, for the elevator car B, the connections,
are through the circuits with the arrows beariag the le-
gend “To car B segment.”

The second down call storing relays 2DRA, 3DRA and
4DRA, respectively, are associated with cancelling coils
2DRAN, 3DRAN and 4DRAN and with contact seg-
ments Cg2, Cg3, and Cg4.

Unilateral blocking devices such as the rectifiers 2K,
3¥ and 4K are employed for connecting the correspond-
ing contact segments in the g and Cg rows. For exam-
ple, the contact segment g3 is- connected to the contact
segment Cg3 through the rectifier 3X. The design and
purpose of the rectifiers will be understood from the pre-
ceding discussion of the rectifiers iH through 3H.

The lower part of Fig. 3 illustrates circuits for initiat-
ing the stopping operation of the elevator cars at floors
for which floor calls are registered. 1t will be recalled
that the contact segments ai and b4 always initiate a
stopping of the elevator car A at the first and fourih

3 fioors, respectively. For this reason, circuits are illus-

trated in the lower part of Fig. 3 only for the interme-
diate floors, in this case, the second and third floors.

The elevator car A has contact segments 72 and A3
which are comnected to the bus L3, respectively,
through the make contacts 2URZ and 3URZ2 of the first
up call storing relays for the second and third floors.
These contact segments are located on the floor selector
16 of Fig. 1 and are engaged successively by the brush
39 as the elevator car A, during up fravel, nears the sec-
ond and third floors. Each of the coatact segments is
connected directly to a corrésponding contact segment for
each additional elevator car in the first group. If the
elevator car B is employed, the connections for the seg-
ments are identified by the arrows bearing the legend
“To car B segment.” In a somewhat similar manner, the
contact segments Ch2 and Ch3 for the elevator car C
are connected to the bus L--3 through the make contacts
2URA2 and 3URA2 of the second up call storing relays
for the second and third: fioors. Fach of these contact
segments is connected directly to a corresponding contact



2,742,979

-segment for each additional elevator car in the second
group. Thus, if the elevator car D is employed, the con-
nections are represented by arrows bearing the legend
“To car D segment.”

The elevator car A also has associated therewith con-
tact segments f2 and f3 for the intermediate floors which
are connected to the bus L4+3 through make contacts
2DR2 and 3DR2 of the first down floor call storing
relays for the first and second floors. The contact seg-
ments f3 and f2 are engaged successively by a brush 38
as the elevator car A, during down travel, nears the
third and second floors. Each of the contact segments
is connected directly to a corresponding contact segment
for each of the additional elevator cars in the first group,
The arrows in Fig. 3 adjacent the contact segments f2
and f3 indicate the connections for the elevator car B
segments.

In a similar manner, the contact segments Cf2 and
Cf3 are connected to the bus L--3 through the make
contacts 2DRA2 and 3DRA2 of the second down call
storing relays for the second and third floors,

Unilateral blocking devices, such as rectifiers 3N, 2N,
3Q and 2Q, again are employed to connect the contact
segments in the % and f rows, respectively to those in the
Ch and Cf rows in the manner discussed above. For ex-
ample, the rectifier 3Q connects the contact segments f3
and Cf3. The remaining connecticns may be traced by
inspection of Fig. 3. :

Operation

In order to make certain that the elevator system is
folly understood, typical operations of the elevator sys-
tem now will be considered. It will be assumed initially
that the elevator cars are both at the lower terminal
floor. Both of the elevator cars are set for up travel.
For the elevator car A, this means that the up direction
preference relay W (Fig. 2) is energized and picked up,
whereas the down direction preference relay X is deen-
ergized and dropped out. It will be assumed further that
the make contacts M2 opened immediately prior to the
time under consideration and that the non-interference
relay 70T is timing out. )

At this point, it will be assumed that an up call is
registered for the second floor by operation of the push
button 2U, that down calls for the second floor are
registered by operation of the push battons 2D and
2DA, and that a down call for the third floor is registered
by operation of the push button 3DA.

By reference to Fig. 3, it will be noted that the opera-
tion of the push button 2U energizes the first up call
storing relay 2UR. This relay closes its make contacts
to establish a self-holding circuit and closes its make
contacts 2UR2. In an analogous manner, operation of
the push buttons 2D, 2DA and 3DA results in closure
of the self-holding contacts 2DR1, 2DRA1 and 3DRAL,
In addition, make contacts 2DR2, 2DRA2 and 3DRA?2
also close,

Referring to Fig. 2, it now will be assumed that unload-
ing and loading of the elevator car A has been com-
pleted, that the non-interference relay 70T times out and
closes its break contacts and that the doors for the ele-
vator car have all been closed. The operation of ele-
vator doors is well known in the art. The following
circuit is now established

L+3, 70T1, W1, Fi, STU, U, M, DR1, L—3

It will be understood that the closure of all the doors
resulted in energization of the door relay DR and closure
of the make contacts DRI.

The up switch U now is energized and closes its
make contacts Ul to energize the winding 20 for the
purpose of releasing the brake i5. In addition, make con-
tacts U2 and U3 close to energize the generator field
winding GF with proper polarity for up travel of the
elevator car A, Make contacts U4 close to complete
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10
with the closed limit switch VIU and break contacts
El an energizing circuit for the speed relay V. This
relay closes its make coniscts VI to shunt the resistor
Ri. The generator G is now energized for full speed
up travel of the elevator car and the elevator car now
leaves the first floor.

Closure of the make contact US completes a holding
circuit around the contacts 70T1 and W1, Opening of
the break contact U6 has no immediate effect on the
operation of the system.

As a result of its energization and pick up, the car run-
ning relay M closes its make contact M1 without affecting
the immediate operation of the system. Make contacts
M2 close to energize the non-interference relay 70T,
and this relay opens its break contacts 70T1. How-
ever, the holding contacts US maintain the energization
of the up switch U and the car running relay M. Closing
of the make contacts M3 (Fig. 3) and opening of the
break contacts M4 and M5 have no immediate effect
on the operation of the system.

As the elevator car A nears the second floor, the brush
39 engages the contact segment h2 to complete the
following circuit

L+-3, 2U2, K2, 39, We, S, L—3

As a result of its energization, the floor call stopping
relay S closes its make contacts S1 (Fig. 2) to complete
with the closed make contacts M1 an energizing circuit
for the relays G, E, and F. The inductor holding relay
closes its make contacts G1 to establish a holding circuit
around the contacts S1.

As the elevator car A coatinues its upward move-
ment, the inductor relay B reaches the inductor plate
UEP (Fig. 1) for the second floor and the brezk con-
tacts EY open to deenergize the speed relay 'V (Fig. 2).
When the contacts Ei oncs open, they remain open
until the coil for the relay E is deenergized even though
the inductor relay passes the associated inductor plate.

As a result of deenergization, the speed relay V opens
its make contacts VI to introduce the resistor R1 in
eries with the generator field winding GF. The reduc-
tion in fleld strensth of the generator G slows the ele-
vator car A to a landing speed. As the clevator car A
still furiher approaches the second floor, the stopping
inductor relay F reaches the inductor plate UFP for the
second floor and opens its break contacts F1 to deenergize
the up switch U (Fig. 2) and the car running relay H.

The up switch U opens its make contacts UL to de-
energize the winding 20 and permit reapplication of the
brake 15. In addition, make contacts U2 and U3 open
to deenergize the generator field winding GF. The
elevator car A now stops accurately at the second ficor,

Opening of the make contacts U4 and US and closure
of make contacts U$ have no immediate effect on the
operation of the system.

The car running relay M opens iis make contacts M1
to deenergize its relays G, E and F. The inductor hold-
ing relay G opeas its make contacts without effecting the
operation of the system. Opening of the make contacts
M2 deenergizes the non-interference relay 78T and this
relay starts to time out, The timing out or delay in drop
out of the non-interference relay 78T is sufficient to permit
opening the doors of the elevator car and loading or
unloading the elevator car as required.

Turning to Fig. 3, it will be noted that opening of
the make contacts 3 and closing of the break contacts
M4 have no effect on the immediate operation of the
system. However, closing of the break contacts M5
completes a cancelling circuit. It will be understood
that since the elevator car A is at the second floor, the
brush 36 is in engagement with the contact segment e2.
Conseguently, the following cancelling circuit is com-
pleted

L+3, 2URI1, 2URN, ¢2, 36, W5, M5, L3




2,742,979

11

“Phe' enErglzed cincelling coil 2URN resets the first up call
“storing Telay 2UR ‘Wwhich opeiis its holding contacts 2UR1
-and’its contacts 2UR2.

‘The ‘opening of the “‘doors of the elevator car ‘to
“permit “enfry of the passenger results in deenerglzatlon
of the door relay DR (Fig. 2) and opening of the make
“contacts DR1. After loading of the passengers, the non-
“interferénce relay 78T times out -and closes its break
“contacts 70T1, and the doors ‘are reclosed to energize the
door relay DR and close the contacts DR1. This sequence
“complétes an energlzmg circuit for the up switch U
‘and the ‘car ‘running relay M. The up switch U and
“ftie ‘car running relay ‘M -initiate an upward movement

10

-of the elevator car A from the second floor by a sequence

“which will be ‘clear from the preceding ‘discussion of
‘the ‘movement of the -elevator car A upward from the
first floor.

It is ‘assumed that the passenger who enters the ele-
“vator car at the second floor registers a car call for the
fourth floor by operation of the push button 4c (Fig.
3) to-energize the car “call storing relay- 4CR. This relay

, closes “its ‘holding contacts 4CR1.
As the elevator car nears the fourth floor, the brush 33

20

engages the-contact segment b4 to complete the following

circuit
L3, b4, 33, W3, T, M3, L—3

The car. call stopping relay T closes its make contacts
(Fig. 2) ‘to complete with‘the make contacts M1 an energiz-
ing circuit for the relays'G, E and ¥. These cooperate to
initiate a stopping operation of the elevator car A at the
fourth floor by a-sequence which will be understood-from
the :discussion of the-stopping of the elevator car at the
. second floor.

‘As ‘the -elevator car A reaches the fourth ﬁoor, the
cam operated limit switch 30T (Fig. 2) opens to deener-
gize the up direction preference relay'W. This relay opens
its make contacts W1, W3 (Fig. 3), W4, W5 and Wé. In
addition, the break :contacts W2 (Fig. 2) close to com-
plete with: the break contact U6 and the limit switch 30B
an ‘energiZing circuit for the down direction preference
relay X, The down direction preference relay now closes
its make contacts X1, opens its break contacts X2 and
closes its make contacts X3 (Fig. 3), X4, X5 and X8.

The - closure -of the make contacts : X4 completes with
the break contacts M4, which are now closed, the follow-
ing circuit.

1L--3,4CR1, 4CRN, d4, 35, X4, M4, L—3

As a result of its energization, the cancelling coil 4CRN
resets the car call storing relay 4CR.

It will be-understood that as the elevator car A -stops
at the fourth fioor, the make contacts M2 (¥ig. 2) open
to start ‘a timing out operation of the non-interference
relay 70T. The doors of the elevator car open to deener-
gize the door felay DR which opens its make contacts
DRI1.

After a ‘time interval, the non-interference relay 70T
drops out to close its break contacts 76T1. In addition,
the doors of the elevator car close to reenergize the door
relay. DR which ‘closes its make contacts DR1. Con-
sequently, the following circuit is now completed

1-+3,770T1, X1, F2, STD, D, M, DR1, L—3

“The down switch D closes its make contacts D2 to
energize the winding 20 for the purpose of releasing the
brake 15. Make contacts- D1 and D3 close to energize
the generator field winding GF with proper polarity for
down-travel of the elevator car A. -Make contacts D4 to
complete with the limit switch VID and the break contacts

2 an energizing circuit for the speed relay V which
closes its make contacts V1 to shunt the resistor R1. The
elevator car A now accelerates to full speed in the down
direction. . o

Closure-of ‘the make-contacts ' D5 ‘completes a holding
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‘c1rcu1t “ground the contacts 70TL and X1. Opemng of
‘break ‘contacts-D§ ‘has no’ ‘effect on the operation of ‘the
system “at this time.

The car running relay M closes its make contacts M1
and M2. The latter contacts M2 reenergize the non-in-
terference Telay 70T, and this relay opens its break con-

“tacts 70T1. However, these contacts are now shunted

through the make contacts D5.
The car running relay also closes its make contacts M3

“(Fig. 3) and opens its break contacts M4 and M3 ‘with-

out immediate effect on the operation of the system.
As fhe elevator car A nears the third floor for which

‘a down floor call is registered by the 'second ‘down call
‘§toring ‘relay 3DRA, the brush 38 engages the contact
‘segment 3 to complete the circuit

113, 3DRA2, 3Q, 3, 38, X6, S, L—3

However, the rectifier 3Q isso poled that current-cannot
flow in ‘this circuit, and the foor call stepping relay-S

remains deerergized. For'this reason, the elevator-car A

passes the third-floor without stopping.
As the elevator car A -nears the second floor, ‘the brush
38 engages the contact segimerit F2 to ‘complete the cii-

cuit

L3, 2DR2, 72, 38, X6, S, L—3

The ‘energized floor call stopping relay ‘S ¢closes-its make
contacts S1 (Fig. 2) to complete with the make contacts
M1 an energizing circuit for the relays G, E and F. - The
inductor holding relay G closes its make contacts G1 to
establish-a holding citcuit around the contacts Si.

The elevator-car A now continues until the slow down
inductor relay E (Fig. 1) reaches the inductor plate DEP
for the-second floor. The break contacts E2 open to
deenergize the speed relay V (Fig. 2). This relay opens
its:break contacts V1 to intreduce the resistor R1 in seriés
with the generator field winding ‘GF. The elevator car
A now slows-to a landing-speed.

The continued movement of the elevator car A-at
Ianding speed brings the 'stopping inductor relay adjacent
the .inductor plate DFP (Fig. 1) for the second floor and
the relay opens its break contacts F2 to deenergize the
down switch D and the car running relay M.

The down switch D opens its make contacts-D2 to
deenergize the winding 20 and reapply the brake 15. Con-
tacts D1 and D3 open to deenergize the generator- field
winding GF. Opening of the make contacts D4 and D3
and closure of the break contacts D6 have no immediate
effect on the operation of the system.

The car running relay M opens its make contacts

M1 to deenergize the relays G, e and F, and the inductor
holding relay opens its holding contacts G1.
- The car running relay also opens its make contacts
M2 to start a timing out operation of the non-interference
relay 70T. The doors open to desnergize the door relay
DR which opens its make contacts DRI. The doors
thereafter reclose to reenergize the door relay DR which
recloses its make contacts DR1.

Turning to Fig. 3, it will be noted that the car running
relay M also opens its make contacts M3 and closes its
break contacts M4 and M5. Inasmuch as the brush 42 is
now in engagement with the contact segment g2, the fol-
lowing circuit is established

L1-3, 2DR1, 2DRN, g2, 42, X5, M5, L—3

The energized cancelling coil 2DRN Tresets the first down
call storing relay 2DR which opens its holding contacts
2DR1i -and its make contacts 2DR2, thus cancelling- the
call at the second floor.

-It will be noted- that the closure of the break contacts
M5 also establishes the-following circuit

1-1-3, 2DRAT, 2DRAN, 2K, 2, 42, X5, M5, L—3

However, the rectifier 2K is-poled to prevent the fow-of
curretit Th-this circuit. For this réason, the stopping -of
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the elevator car A at the second floor fails to reset the
second down call storing relay 2DRA for the second 20or.

Upon the expiration of its timing period, the non-inter-
ference relay 70T (Fig. 2) drops out and closes its break
contacts 70T1. The resultant energization of the down
switch D and the car running relay M initiates move-
ment of the elevator car in a down direction by a se-
quence which wiil be understood from the previously
described starting of the elevator car A from the fourth
floor.

1t is assumed that the passenger boarding the eleva-
tor car A at the second floor registers a car call for the
first floor by operation of the push button ¢ (Fig. 3)
to energize the car call storing relay :CR. This relay
closes its self-holding contacts 1CR1.

As the elevator car A nears the first floor, the brush
32 engages the contact segment al to complete the circuit

L+3,al,32,X3, T, M3, L—3

The energized car call stopping relay closes its contacts
T1 (Fig. 2) to complete with the make contacts M1 an
energizing circuit for the relays G, E and F. These co-
operate to imitiate a stopping operation of the elevator
car at the first floor by a sequence which will be under-
stood from' the previous description of the stopping of
the elevator car at the second floor.

As the elevator car A stops at the first floor, the cam
operated limit switch 30B opens to deenergize the down
direction preference relay X. This relay opens its make
contacts X1 and closes its break contacts X2. Since the
contacts D§ and the limit switch 38T are now closed,
the up direction preference relay W is energized to set
the elevator car for up travel.

Turning to Fig. 3, it will be noted that the up direc-
tion preference relay closes its make contacts W4 to
complete with the now closed break contacts M4 the
following cancelling circnit

L4-3, ICR1, ICRN, c1, 34, W4, M4, L3

The energized cancelling coil 1CRN resets the car call
storing relay 1CR which opens its holding contacts 1CR1.
From the foregoing discussion it is clear that the elevator
car A, during its operation, answers calls registered by
the first call storing relays and calis registered by its car
call storing relays, but the elevator car A does not an-
swer calls registered by the second call storing relays.

Next, it is assumed that the elevator car C starts from
the first floor. Such starting is effected by the elevator
car attendant in the car who closes the car switch CCS
(Fig. 2) and closes his doors to energize the door relay
CDR which closes its make contacts CDRY. Such oper-
ations complete the following circuit

L+3, CCS, CC81, CW1, CF1, CSTU, CU, CM, CDR1, ¢

L-3

The energized up switch CU and the car running relay
CM initiate the movement of the elevator car C in the
up direction by a sequence which will be clear from the
previously described starting of the elevator car A from
the first floor as a result of the energization of the up
switch U and the car running relay M.

At this stage, calls remain registered by the second
call storing relays 3DRA and 2DRA for the third and
second floors.

The ¢levator car C proceeds to the fourth fioor, stops
at the fourth floor, reverses its direction of travel and
starts down by a sequence which will be understcod from
the previously discussed operation of the elevator car A.
The essential difference between the operations of the
cars A and C resides in the fact that the car switch CCS
for the elevator car C replaces the break contacts 76T1
for the elevator car A to initiate movement of the ele-
vator car. :
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As the elevator car C leaves the fourth floor, it will be
assumed that an intending passenger at the second foor
operates the push buiten 2D (Fig. 3) to energize the
first down call storing relay 2DR for the second floor.
This relay closes its holding contacts 2DR1 and make
contacts ZDR2.

As the elevator car C nears the third floor, the brush
C38 engages the contact segments Cf3 to complete the
following circuit

L+32,3DRA2, Cf3, C38, CX$6, CS, L—3

The floor call stopping relay CS initiates a stopping oper-
ation of the elevator car C at the third floor by a se-
quence .which will be understeod from the prior discus-
sion of the stopping of the elevator car A at the second
floor following energization of the floor call stopping
relay S.

As the elevator car C stops at the third floor, the break
contact CM5 closes to complete the following cancelling
circuit

L+3, 3DRAIT, 3DRAN, Cg3, C42, CX5, CM5, L—3

The energized canceiling coil 3DRAN resets the second
down call storing relay 3DRA for the third Acor. This
relay opers its holding contacts 3DRAL and opens its
make contacts 3DRA2.

After the passenger at the third floor has boarded the
elevator car C, the elevator car attendant operates his
car switch and closes his doers to start the elevator car C
from the third flcor by a sequence which will be under-
stood from the previous discussion. It is assumed that
the passenger desires to proceed to the first floor and
that the elevator car attendant operates the push buiton
Clc to energize the car call storing relay CICR for the
first floor. The relay closes its holding contacts CICRL.

As the elevator car C nears the second floor, the brush
C38 engages a contact segment Cf2 to complete the
following circuit .

14-3, 2DRA2, Cf2, C38, CX6, CS, L—3
At the same time, the following circuit is also completed
L4-3, 2DR2, 2@, Cf2, C38, CX5, C8, L—3

Consequently, either the call registered by the first down
call storing relay 2DR or the call registered by the ssc-
ond down call storing relay 2DRA for the second floor
is effective for energizing the flcor call stopping relay CS.
The flcor call stopping relay initiates a stopping opera-
tion of the elevator car C at the third fleor by a sequence
which will be understood from the preceding discussion.

As the elevator car C stops at the second flcor, the
following two cancelling circuits are established

L+3,2DRAL, 2DRAN, Cg2, C42, CX3, CMS5, L—3
L-3,2DR1, 2DRN, 2K, CG2, C42, CX8, CMS5, L—3

Consequently, in stopping at the second floor, the ele-
vator car C resets both of the down call storing relays
2DR and 2DRA.

After the intending passenger at the second floor has
boarded the elevator car C, the elevator car may proceed
to the first floor by a sequence which will be vaderstood
from the foregoing discussica. ’

From the foregoing discussion, it is clear that a call
registered by any of the first call storing relays is effective
for stopping the first available elevator car for the purpose
of answering the call. By the explanation “first available
elevator car” reference is made to the first car to approach
the floor at which the call is registered, which is capable of
stopping at the floor, and which on leaving the floor will
be set for travel in the proper direction to answer the reg-
istered call.

Any elevator car which stops at a floor at which a call
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is registered by one of the first call storing relays and which
is set for travel in a direction suitable for answering the
registered call, cancels such registered call.

‘With respect to calls registered by the second call stor-
ing relays, such a call is effective only for stopping one of
the elevator cars in the second group, in this case, one of
the elevator ‘cars-C or D. Furthermore, such a call can
be cancelled only by the stopping of one of the elevator
cars in the second group at the floor of the registered call
while set for travel in a direction suitable for answering
the registered call.

Although the invention has been described with refer-
ence to certain specific embodiments thereof, numerous

10

modificaitons. falling within the spirit and scope of the in- -

vention are possible.

We claim as our invention:

1. In an elevator system, a structure having a plurality
of floors, a plurality -of elevator cars, means mounting
each of the elevator cars for movement relative to the
structure, motive means for moving each of the elevator
cars relative to the structure, first and second operating
devices operable from certain of said floors, first control
means cooperating with the motive means.in response to
operation of the first operating device for stopping only a
predetermined one of said elevator cars at one of the floors,
and auxiliary control means cooperating with the first
control means and the motive means in response o opera-
tion of the second operating device for stopping the first
available one of said elevator cars at one of the floors,
said second operating device being effective when operated
in cooperation with the first control means and the motive
means for stopping the predetermined one of the elevator
cars at one of the floors when the last-named elevator car
is the first available elevator car to reach the last-named
floor. '

2. In an elevator system, a structure having a plurality
of floors, a plurality of elevator cars, means mounting
each of the elevator cars for movement relative to the
structure, motive means for movng each of the elevator
cars relative to the structure, first and second operating
devices operable from certain of said floors, first control
means cooperating with the motive means in response to
operation of the first operating device for stopping only
a predetermined one of said elevator cars at one of the
floors which the elevator car is approaching in a first di-
rection, and auxiliary control means cooperating with
the first control means and the motive means in response
to operation of the second operating device for stopping
the first available one of said elevator cars at one of the
floors which the available one of said elevator cars is ap-
proachmo in said first direction, said second operating de-
vice being effective when operated in cooperation with the
first control means and the motive means for stopping the
predetermined one of the elevator cars at one of the floors
when the last-named elevator car is the first available ele-
vator car to reach the last-named floor.

. In an elevator system, a structure having a plurallty
of ﬂoo*s first and second elevator cars, means mounting
each of the elevator cars for movement relative to the
structure, motive means for moving each of the elevator
cars relative to the structure, first and second operating
devices, first control means cooperating with the motive
means in response to operation of the first operating device
for stopping only said first elevator car at one of the floors
which the elevator car is aproaching in a first direction,
and auxiliary control means cooperatmg with the first
control means and the motive means in response to opera-
tion of the second operating device for stopping the first
available one of said elevator cars at ope of the floors
which the available one of said elevator cars is approach-
ing.in-said first direction, meaus responsive to the Stoppm0
of the first elevator car at a floor while set for travel in
said. first direction for resetting any.operated one of said
ﬁrst and second operating devices for the floor at which

15

20

30

40

60

18
the first elevator car stops, and means responsive to the
stopping of the second elevator car while set for travel in
the first direction at a floor for which both of the operating
devices are operated for resetting only the second operating
device for the last-named fioor.

4. In an elevator system, a structure having a plurality
of floors, a first elevator car, a second elevator car, means
mounting each of the elevator cars for movement relative
to the structure, motive means for moving each of the
elevator cars relative to the structure for serving the floors,
first call registering means operable for registering a first
call for elevator service in a first direction for a first one
of said floors, second call registering means operable from
the first one of said floors for registering a second call for
elevator service in said first direction for said first one of
said floors, and control means cooperating with the motive
means and the call registering means for moving each of
the elevator cars and for stopping the first available one
of the elevator cars at said first one of said floors in re-
sponse to a call registered by the first call registering means,
said control means cooperating with the motive means and
the call registering means for stopping the first elevator
car when available in response to a call registered by the
second call registering means, said second call registering
means being ineffective for initiating a stopping operation
of the second elevator car.

5. An elevator system as claimed in claim 4 in com-
bination with resetting means responsive to the stopping
of the either of said elevator cars at said first one of the
floors while set for ‘travel in the first direction and while
a call for service is registered by the first call register-
ing means for resetting the first call registering means,
said resetting means being responsive to the stopping of
the first elevator car at said first one of the floors while
set for travel in the first direction and while a call for
service is registered by the second call registering means
for resetting the second call registering means; the stop-
ping of the second elevator car at said floor being ineffec-
tive for resetting the second call registering means.

6. In an elevator system, a structure having a plurality
of ficors, a first elevator car, a second elevator car,
means mounting each of the elevator cars for movement
relative to the structure, motive means for moving each
of the elevator cars relative to the structure for serving
the floors, first call registering means operable for reg-
istering a first call for elevator service in a first direc-
tion for a first one of said floors, second call registering
means operable for registering a second call for elevator
service in said first direction for said first one of said
floors, -and control means cooperating with the motive
means and the call registering means for moving each
of the elevator cars and for stopping the first available
one of the elevator cars at said first one of said floors
in response to a call registered by the first call registering
means, said contrel means cooperating with the motive
means and the call registering means for stopping the
first elevator car when available in response to a call
registered by the second call registering means, said
second call registering means being ineffective for initiat-
ing a stopping operation of the second elevator car, third
call registering means operable from within each of the ele-
vator cars for registering a call for said first one of the
floors, said third call registering means cooperating with
the control means and the motive means to move each of
the elevater cars and to stop each of the elevator cars
at the first one of the floors in response to a call reg-
istered by the third call registering means for each of the
elevator cars to be stopped, resetting means responsive

. to the stopping of the either of said elevator cars at said

(£

first one of the floors while set for travel in the first di-
rection and while a call for service is registered by the
first call registering means for resetting the first call reg-
istering means, said resetting means being responsive to
the stopping of the first elevator car at said first one of
the floors while set for travel in the first direction and
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while a call for service is registered by the second call
registering means for resetting the second call registering
means, the stopping of the second elevator car at said
floor being ineffective for resetting the second call reg-
istering means.

7. In an elevator system, a structure having a plu-
rality of floors, a plurality of elevator cars, means mount-
ing each of the elevator cars for movement relative to
the structure, motive means for moving each of the ele-
vator cars relative to the structure for serving the floors,
first call registering means for each of a plurality of the
fioors, each of said first call registering means being
operable from its associated floor for registering a call
for elevator service in a predetermined first direction
from such floor, second call registering means for each
of a plurality of the floors, each of said second call reg-
istering means being operable from its associated floor
for registering a call for elevator service in said first di-
rection from such floor, third call registering means for
each of a plurality of said floors, each of said third call
registering means being operable from its associated
floor for registering a call for elevator service in a second
direction from such floor, fourth call registering means
for each of a plurality of said floors, each of the fourth
call registering means being operable from its associated
floor for registering a call for elevator service in the
second direction from said floor, control means cooperat-
ing with the motive means in response to operation of
each of said first and third call registering means for
stopping the first available one of said elevator cars at
eny floor for which a call is registered by any of the
first and third call registering means, and means coop-
erating with the motive means and the control means in
response to operation of each of said second and fourth
call registering means for stopping only certain of said
elevator cars when available at any floor for which a call
is registered by any of the second and fourth call reg-
istering means.

8. In an elevator system, a structure having a plurality
of floors, a plurality of elevator cars, means mounting
each of the elevator cars for movement relative to the
siructure, motive means for moving each of the ele-
vator cars relative to the structure for serving the floors,
first call registering means for each of a plurality of the
floors, each of said first call registering means being op-
erable from its associated floor for registering a call for
elevator service in a predetermined first direction from
such floor, second call registering means for each of a
plurality of the floors, each of said second call register-
ing means being operable from its associated floor for
registering a call for elevator service in said first direc-
tion frem such floor, third call registering means for each
of a plurality of said floors, each of said third call reg-
istering means operable from its associated floor for reg-
istering a call for elevator service in a second direction
from such floor, fourth call registering means for each of
a plurality of said floors, each of the fourth call register-
ing means being operable from its associated floor for
registering a call for elevator service in the second direc-
tion from said floor, control means cooperating with the
motive means in response to operation of each of said
first and third call registering means for stopping the
first available one of said elevator cars at any floor for
which a call is registered by any of the first and third call
registering means, and means cooperating with the mo-
tive means and the control means in response to opera-
tion of each of said second and fourth call registering
means for stopping only certain of said elevator cars
when available at any floor for which a call is registered
by any of the second and fourth call registering means,
means responsive to the stopping of said certain of said
elevator cars at any floor for resetting all of said call
registering means by which calls are registered for the
last-named floor which can be served by movement of
the stopped car in the direction for which it is set, and
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means responsive to the stopping at a floor for which
calls are registered by all of the call registering means
of one of said elevator cars other than said certain of
elevator cars for resetting cniy one of the first and third
call registering means.

9. In an elevator system, a structure having a plurality
of floors, a first elevator car, a second elevator car, means
mounting each of the elevator cars for movement relative
to the structure, motive means for moving each of the
elevator cars relative to the structure for serving the floors,
first call registering means operable for registering a first
call for elevator service in a first direction for a first one
of said floors, second call registering means operable from
said first one of said floors for registering a second call
for elevator service in said first direction for said first one
of said floors, manually-operable means operable in said
first elevator car, first control means cooperating with the
motive means, in response to operation of the manually-
operable means for moving the first elevator car from a
floor at which the elevator car is stopped, second control
means responsive to expiration of a time period after the
second elevator car has stopped at one of the floors for
cooperating with the motive means for moving the sec-
ond elevator car from the last-named floor; first stop-
initiating means responsive to a call registered for a floor
by the first call registering means for initiating a stopping
operation of the first available one of said elevator cars
at the last-named floor, and stop-initiating means respon-
sive to a call registered for a floor by the second call
registering means for initiating a stopping operation of
the first elevator car at the last-named floor, said second
stop-initiating means being ineffective for initiating a
stopping operation of the second elevator car.

10. An elevator system as claimed in claim 9 in com-
bination with first resetting means responsive to the stop-
ping of the first elevator car at a floor while set for travel
in said first direction for resetting any of said call-register-
ing means for said last-named floor which is operated,
and second resetting means responsive to the stopping of
the second elevator car at a floor while set for travel in
said first direction for resetting the first call-registering
means for said last-named floor, said last named stopping
being ineffective for resetting the second call-registering
means.

11. In an elevator system, a structure having a plu-
rality of floors, a plurality of elevator cars, means mount-
ing the elevator cars for movement relative to the struc-
ture, a plurality of partial circuits for each of said cars
each of the circuits representing a position of the asso-
ciated car, means responsive to the position of a first one
of said cars for effectively completing the circuits corre-
sponding to said position for all of the cars, and means
responsive to the positicn of a second one of the cars
for effectively completing one of the circuits correspond-
ing to such position for part only of said elevator cars.

12. Tn an elevator system, a structure having a plurality
of floors, a plurality of cars, means mounting the elevator
cars for movement relative to the structurs, a direct-
current source, a plurality of partial circuits for each of
said elevator cars, means associated with each of the ele-
vator cars for successively completing effectively each of
the partial circuits for the associated elevator car for
energization from said source, and separate rectifier means
connecting each of the partial circuits for one of the
elevator cars to the corresponding partial circuits for each
of the remainder of the elevator cars to permit efective
completion of all corresponding ones of said partial cir-
cuits in response to completion of one of the partial cir-
cuits for a first one of the elevator cars, and to permit
effective completion of only one of said partial circuits
at a time by operation of a second one of said elevator
cars.

13. In an elevator system, a structure having a plu-
rality of floors, a plurality of elevator cars, a separate
floor selector for each of the elevator cars, a source of
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direct current, means including a plurality of contact-de-
vices on-each of said Hoor selectors for controlling circuits
from said source in accordance with*the position of ‘the
associated elevator cars, and separate unidirectional recti-
fier means connecting each of the contact devices on one
of the floor selectors to the corresponding contact device
on ‘another of the floor selectors, whereby portions-of cir-

29
cuits controlled by the floor selectors associated with said
rectifier means may be -connected through -the rectifier
means to be simultaneously effective only under prede-
termined conditions.

No references cited.



