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Application September 22, 1955, Serial No. 535,994
11 Claims, (Cl 187—29)

This invention relates to elevator systems and it has
particular relation to elevator systems employing plural
elevator cars,

The invention is suitable for either an elevator system
designed for operation without car attendants or a sys-
tem designed for operation with car attendants. For
present purposes, it will suffice to describe the invention
with respect to a system of. the attendant type. -

In. an elevator system it is conventional to employ a
dispatcher for dispatching elevator carg successively at
intervals from a lower dispatching floor and also from an
upper dispatching floor. In order to provide reasonably
prompt elevator service for any person, it is desirable
that the elevator cars be spaced from each other. For
example, the system may be so arranged that under pre-
ferred conditions an elevator car reaches a dispatching
floor substantially at the same time that an elevator car
is dispatched from such dispatching floor.

1t has been found that under certain conditions ele-
vator cars tend to bunch. Thus, a plurality of elevator
cars may reach a dispatching floor substantially at the
same time. Such bunching does not represent efficient
operation of the system, Bunching is particularly likely
to occur when a heavy demand for service is present in a
given direction.

In accordance with the invention, a predetermined sys-
tem condition prepares one of g plurality of bunched
cars to bypass floor calls until & predetermined number
of calls for elevator service remain ahead of the bypassing
elevator car. The bypassing elevator car then is con-
ditioned to answer the remaining calls for elevator service
in the diréction of travei for which the elevator car is
set.

One of the factors controlling the bypassing of an
elevator car is the positional relationship between a plu-
rality of elevator cars, Thus, if an elevator car over-
takes a leading elevator car the leading elevator car may
be conditioned to bypass a portion of the calls for elevator
service ahead of the bypassing elevator car.

In a preferred embodiment of the invention, the above-
mentioned bypassing of the elevator car occurs only
if a predetermined demand for elevator serviee is present.
This demand may be measured in various ways. In a
preferred embodiment of the invention the demand may
be measured by thé number of registered floor calls for
the direction of travel of the leading and overtaking ele-
vator cars. '

The bypassing elevator car desirably is arranged to
bypass a percentage of the calls for elevator service
in the direction of travel of the bypassing elevator car
which is dependent on a predetermined condition. In a
preferred embodiment of the invention the number of
floor calls which the bypassing elevator car will be con-
ditioned to answer depends on the demand for elevator
service in the direction of travel of the bypassing elevator
car.

it is, therefore, an object of the inveation to provide
ad elevator system having improved apparatus for main-
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taining suitable spacing between a plurality of elevator
cars.

It is another object of the invention to provide an
elevator system having a plurality of elevator cars where-
in the bypassing of an elevator car is controlled at
least in part by a positional relationship between a plu-
rality of elevator cars.

1t is also an object of the invention to provide an
elevator system having a plurality of elevator cars where-
in the bypassing of an elevator car is controlled by the
positional relationship of a plurality of the elevator cars
and the demand for elevator service.

It is a further object of the invention to condition an
elevator car to bypass a portion of the floor calls for
the floors ahead of the elevator car and thereafter to
answer floor calls.

It is an additional object of the invention to provide
an elevator system wherein an elevator car is conditioned
to bypass part of the ficor calls for floors ahead of the
elevator car and to resume the answer of floor calls
when the floor calls shead of the elevator car drop to a
value which is dependent on the demand for elevator
service in the system.

It is a still further object of the invention to provide
an elevator system having a plurality of elevator cars
wherein an elevator car overtakes a leading car conditions
one of the elevator cars to bypass floor calls, provided a
predetermined demand for elevator service exists, until
the floor calls ahead of the bypassing elevator car decrease
to a number dependent on a demand for elevator service
in the system.

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

Figure 1 is a diagrammatic representation of an ele-
vator system embodying the invention;

Figs. 2, 3, 4 and 5 constitute a diagrammatic repre-
sentation in straight line style of the circuit connections
for the elevator system of Fig. 1; and

Figs. 2A to 5A, inclusive, are key representations of
the relays in Figs. 2 to 5, inclusive, illustrating the coils
and contact members disposed in horizontal alignment
with their positions in the straight-line circuits, respec-
tively, of Figs. 2 to 5. Figs. 2A to SA should be placed
beside the corresponding Figs. 2 to 5 to facilitate loca-
tion of the various coils and contacts.

Each relay coil or winding is identified by a relay
reference chardcter. Each set of relay contacts is identi-
fied” by the proper relay reference character followed
by a number representing the set of contacts. The relay
contacts may be “back” or “break” contacts which are
designed to interrupt a circuit when a relay having such
contacts is energized. A relay may have “front” or
“make” contacts which are designed to complete or close
a circuit when the relay is energized. Parts are illustrated
in their deenergized conditions, ,

The elevator system’ may be provided with three cars
A, B and C for serving nine floors. This number 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 serving any
reasonable number of floors, For example, the invention
would be suitable for an installation of six cars serving
thirty floors.

For the sake of simplicity, the similar apparatus in-
dividual to each car is given the same reference char-
acters except that the apparatus for cars B or C is given
the prefix B or C to indicate that it is for cars B or
C instead of for car A unless otherwise indicated.

The drawings show primarily cars A and C together
with their associated circuits. It will be understood that
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3
the circuits for car B are substantially similar to the
circuits for the cars A and C.

In order to simplify the presentation of the invention,
the system will be based, so far as practicable, on the
Santini et al. Patent No. 2,565,632. It will be assumed
that the elevator car D. of the Santini et al. patent is

not here employed.
FIGURE 1

Fig. 1 of the present patent application is similar. to
Fig. 1 of the aforesaid Santini et al. patent except for
the selector 18 and certain equipment in the elevator
cars. The following components appear both in the
patent and in the present patent application and are
identified by the same reference characters: .

10—cable

11—sheave

12— counterweight

13—shaft

14—motor

15—brake

DEP, UEP, DFP, UFP—inductor plates
E—slow-down inductor relay
F—stopping inductor relay
SW—starting switch

2U—second floor up hall call button
2D—second floor down hall call button

The selector 18 of the present patent application differs
from the selector 18 of the Santini et al. patent in that
two additional intermediate floors are provided. Con-
sequently, each of the rows of contact segments have
two additional contact segments for the two added in-
termediate floors.

Furthermore, the present patent application does not
incorporate the high call and priority high call functions
of the. Santini et al. patent. For this reason, contact
segments in the d row and in the ¢ row of the Santini
et al. patent are here employed for different functions
which will be discussed below. The switches 52 to 56
shown in Fig. 2 of the Santini et al. patent are not
required in the present patent application.

With respect to the elevator car A an additional car
call button 8¢ is provided for the purpose of registering
car calls for the eighth floor. In addition, a start-up
signal lamp SLU1L is provided for the elevator car A
and a start-up lamp SLU3 is provided for the elevator
car C.  Similarly, start-down signals or lamps SLDZ
and SLD3 are provided, respectively, for the elevator
cars A and C (the conventional notation for the signals
for the elevator car C is not employed for the reason
that the description will be based on a prior patent which
will be discussed below and which uses a different no-
tation).

The elevator car A includes a load weighing plat-
form PL which is illustrated as mounted on springs:
This platform is deflected to an extent that depends on
the loading of the elevator car and controls two nor-
mally-open switches PL1 and PL2. The switch PL1
is operated to closed position when the load in the
elevator car A exceeds a predetermined value, such as
seven-tenths of capacity. The switch PL2 is operated
to closed position when the load in the elevator car A
exceec.is a predetermined value, such as nine-tenths of
capacity. -

-The components 19, 19a, 195 and 27 of the Sanitini
et al. patent are not here reproduced.

FIGURE 2

The following relays are shown in Fig. 3 of the Santini
et al. patent and in the present Fig. 2 and are identified
by ther same reference characters:

V—high-speed relay
U—up-direction switch
D—down-direction switch
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M—car running relay
G—inductor hold relay
E-——slow-down inductor relay
F—stopping inductor relay
W—up-direction preference relay
X—down-direction preference relay

The present Fig. 2is identical with Fig. 3 of the Santini
et al. patent except for the connections for the up-
direction preference relay W and except for the omission
from the present Fig. 2 of the contacts Ji shown in the
Santini et al. patent.

By inspection of the present Fig. 2 it will be noted
that the up-direction preference relay W is energized
through a circuit which includes, in series, the break
contacts D@, the break contacts X2 and the top {imit
switch 36T." All buses in the present case are identified
by the reference character L+ for the positive bus aand
1.— for the negative bus. These reference characters
will be employed for the buses throughout the drawings.

FIGURE 3
Fig. 3 shows circuits for the following relays:

T——car call stopping relay

S—floor call stopping relay

2UR to 8UR-—up call-storing relays, common to all cars

2DR to 9DR—down call-storing relays, common to all
cars

The circuits illustrated in the present Fig. 3 are similar
to those illustrated in Fig. 4 of the Santini et al. patent
2,565,632 and components in the two figures are iden-
tified by similar reference characters with the following

~ exceptions.
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As previously pointed out, the switch 52 to 56 of the
Santini et al. patent together with the associated push
button 7¢ and the relay H are nct here reguired. In-
asmuch as the two additional floors are here provided,
the contact segments 47 and Ca7 of the'Santisi et al.
patent become contact segments @9 and Ca9 in the pres-
ent Fig. 3. In addition, car call push butions and as-
sociated circuits are required for the seventh and eighth
floors. Since these circuits are similar to those em-
ployed for the second to sixth floors, they can be traced
readily in Fig. 3. In order to comserve space, car call
circuits for the fifth and sixth floors are not shown in
Fig. 3. Up floor call-storing relays and associated com-
ponents also are required for the seventh and eighth floors
in the present case. Since these are similar to the com-
ponents employed for the second to sixth floors, the
construction thereof will be apparent from the discus-
sion in the Santini et al. patent. To conserve space,
up floor call-storing relays are shown oaly for the second,
third and eighth floors:.

Down floor call-storing relays are added in Fig. 3 for
the eighth and ninth floors. Since these relays and their
associated circuits are similar to those empicyed for the
lower ficors of the structure, further discussion is be-
lieved unnecessary. In Fig. 3, down floor call-storing
relays are shown for the second, third, fourth, fifth,
eighth and ninth floors.

The present Fig. 3 also adds a set of break contacis
PB1 of a bypass relay. When these contacts are open,
the floor call stopping relay S can not be energized and
the elevator car A can not answer a registered flcor call.

FIGURE 4

Fig. 4 shows circuits for the following relays:
PB—bypass relay

1, Q2 and Q3—call limit relays
RS—reset relay
QA, Q5, Q7, Q8—call demand relays, common to all cars

If ‘the manually operable switch 71 is closed, and if

the load switch PL2 is closed to indicate that the ele-
vator-car A is substantially fully loaded the bypass relay
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5
PB.is energized. For present purposes, it will be- as-
symed-that the manually operable switch 71 is open.’

The contact segments 42 to d9 are located in the floor
selector of Fig. 1 and are positioned to be engaged by
two brushes 72 and 73. Tt will be understood that' the
contact segments are so positioned that as the elevator
car A moves downwardly from the ninth floor the brushes
72 and 73 successively engage contact segments associ-
ated with each floor approached by the elevator car.
The elevator car A is assumed to be stopped at the third
floor and the brush 72 is in engagement with the contact
segments d3 for the third floor. The brush 73 is in en-
gagement with the brush for the next lower floor. In
this case, the second floor.

By inspection of Fig. 4, it' will be noted that each of
the contact segments d2 to 49 is connected, respectively,
to each of the corresponding contact segments for the re-
maining elevator cars in the system. TFor example, the
contact segment d2 is connected to the contact segment
Cd2 for the elevator car C and to the second floor con-
tact segment for any additional elevator car in the system.

The brush 73 is connected to the bus L through the
break contacts PB3 of the bypass relay. The brush 72
is connected to the bus L— through the break contacts
M4 of the running relay, make contacts RS1 of the reset
relay and the bypass relay PB. When the bypass relay
operates, it closes its make contacts PB2 to establish
with the make contacts RS1 a self-holding circuit.

The contacts of the bypass relay PB are so coordinated
that the contacts PB2 close slightly before the break
contacts PB3 open.

The call limit relays Q1, Q2 and Q3 indicate when
the calls ahead of the elevator car A decrease below pre-
determined values. Although the invention may be ap-
plied to up trips of the elevator cars, it will be assumed
for present purposes that the relays Q1, Q2 and Q3 are
effective during down travel of the elevator car. The
relays are connected in series between a brush 74 and
the bus L—,

The brush 74 is associated with the row of contact
segments e2 to e9 which is incorporated in the floor se-
lector 18 of Fig. 1. As the elevator car A during a
down trip approaches its stopping distance from ‘a floor,
the brush 74 engages a contact segment in the ¢ row
which is associated with such floor. The brush 74 may
be long enough to bridge adjacent contact segments.

Each of the contact segments €2 10 €9 is connected to
the bus L through resistors 2R to 9R, respectively, and
a set of make contacts 2DR2 to 9DR2, respectively, of
the down floor call storing relays. For example, the
contact segment €9 is connected to the bug L+ through
the resistor 9R and the make contacts SDR2. The re-
sistors may have equal resistance values.

A uni-directional rectifier is connected between gach
adjacent pair of contact segments 2 to 9. These recti-
fiers RE1 to RE7 all are polarized to permit current to
flow in the same direction, which is in the up direction
as viewed in Fig. 4. Consequently, if all of the make
contacts 2DR2 to 8DR2 are closed and the brush: 74 is
in engagement with the contact segment e3, the relays
Qi, Q2 and Q3 can be energized only through the re-
sistors 2R and 3R. The rectifiers prevent flow of cur-
rent through the resistors corresponding to floors above
the position of the elevator car.

For exemplary purboses, the call limit relay Q1 may
be designed to pick wp when energized through more
than one of the associated resistors and to drop out
when energized through only one of the resistors. The
relay Q2 may be proportioned to pick up when energized
through more than two of the resistors and to drop out
when energized through only two of the resistors.
Finally, the relay Q3 may be designed to pick up when
energized through mere than three of the resistors and
to drop out when energized through only three of the
resistors. Consequently, if the elevator car is travelling
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down with all three relays picked up and the relay Q3
thereafter drops out, such drop-out indicates that only
three down floor calls are registered ahead of the ele-
vator car. When the relay Q2 drops out the indication
is that only two down floor calls are registered ahead of
the elevator car A, Finally, when the relay Q1 drops
out only one down floor call is registered ahead of the
elevator car A. )

For the elevator car A to bypass, the reset relay RS
must be energized and picked up (this assumes that the
manually-operated switch 71 is open). With the manu-
ally-operated switch 75 in the position illustrated in Fig.
4, the reset relay RS can be energized through any one
of three paths. To be energized through a first one of
the paths, the break contacts Q7-1 must be closed to
indicate that less than seven down floor calls are regis-
tered in the elevator system. Make contacts Q5-1 must
be closed to indicate that at least five down floor calls are
registered. Finally, the make contacts Q1-1 must be
closed to indicate that more than one down floor call is
registered ahead of the elevator car A.

For the second path to energize the reset relay RS,
the break contacts Q8-1 must be closed to indicate that
less than eight down floor calls are registered in the
elevator system, make contacts Q7-2 must be closed to
indicate that at least seven down floor calls are regis-
tered, and make contacts Q2-1 must be closed to indi-
cate that at least two down floor calls are registered
ahead of the elevator car.

For the third path, make contacts Q8-2 must be closed
to indicate that at least eight down floor calls are reg-
istered ‘in the system and make contact Q3-1 must be
closed to indicate that more than three down floor calls
are registered ahead of the elevator car A, .

If the manually-operated switch 75 is operated. to its
other position, the reset relay RS is energized if break
contacts QA1 are energized to indicate that the total
number of down floor calls registered in the system is
below a predetermined number, and the switch PL1
must be closed to indicate that the elevator car A is
loaded at least to seven:tenths of ifs capacity rating.
When the reset relay RS picks up, it closes make con-
tacts RS2 to establish with the make contacts Q1-2 a
self-holding circuit.

With the manually operable switch 76 in the posi-
tien illustrated in Fig. 4, the call demand relays QS,
Q7 and Q8 are energized through any of a plurality of
parallel circuits, one for each of the down floor call
storing relays. Each of the parallel circuits includes
make contacts of the associated down floor call storing
relay and a resistor.. For example, for the ninth floor
the make contacts 9DR4 are connected in series with
the resistor 9R1. The relays are so designed that the
relay Q5 picks up when energized by at least five down
floor calls, the relay Q7 picks up when energized by
at least seven registered down floor calls, and the relay
Q8 picks up when energized by at least eight down floor
calls. In order to conserve space, circuits are not il-
lustrated for the fifth and sixth floors. _

If the manually-operated switch 76 is operated to its
upper position as viewed in Fig. 4 the ¢all demésd re-
lay QA is connected for energization through' the resis-
tors 2R1 to 9R1 and may be designed to pick up when
energized by current flowing through at least three of
the resistors and to drop out when energized by cur-
rent flowing through two or less resistors.

FIGURE 5

The eclevator cars herein described may be started
from the upper and lower terminal floors by suitable
dispatchers. For illustrative purposes, it will be as-
sumed that dispatchers similar to those in the Williams
et al. Patent 2,094,337 are employed. These are rep-
resented in Fig. 5 which reproduces a portion of the dis-
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patchers shown in Fig. 4 of the aforesaid Williams et al.
patent. The following components are identical in the
present Fig. 5 and in the aforesaid Williams et al. patent:

RD, RU—signal storing relays

1SD, 2SD, 3SD-—start down relays
1Su, 2Su, 3Su—start up relays

SLD1, SLD2, SLD3—start down signals
SLU1, SLU2, SLU3—start up signals

The cars designated as cars 1,2 and 3 in the Wil-
liams et al. patent correspond to the cars A, Band C
of the present patent application. The operation of the
dispatcher may be ascertained by reference to the afore-
said Williams et al. patent. Because the reference char-
acters D, U and T have been employed in preceding
figures to designate other relays, the reference characters
D7 and U7 of Williams et al. have had the letter x
added thereto in the present Fig, 5. For similar rea-
sons, the reference characters T13 to T16 of Williams
et al. are shown in Fig. 5 as TR13 to TRI16.

Operation

The operation of the portion of the present elevator
system which is shown in Figs. 1, 2, 3 and 5 will be
understood from a consideration of the basic operation
of car A as set forth in the Santini et al. Patent
2,565,632 and the operation of the dispatcher as set forth
in the Williams et al. Patent 2,094,337. In order to
conserve space, these operations will not be here re-
peated. i

The effect of the operations of the circuits illustrated
in Fig. 4 now will be considered. It will be assumed
initially that the manually-operated switches 71, 75 and
76 are in the positions illustrated in Fig. 4. It will be
assumed further that the elevator car A is set for down
travel and has stopped to answer a -down call at the
seventh fioor. It is assumed further that down floor
calls are registered at floors 2, 3, 4,5 and 6. Because
of this registration of calls, the down floor call storing
relays for the second to sixth floors are all energized and
picked up and the make contacts 2DR2. to 6DR2 all
are energized. Since the call limit relays Q%, Q2 and
Q3 are energized through five of the resistors 2R to 6R,
it follows that all of the relays are picked up. In turn,
this means that the make contacts Qi-1; Q2-1 and Q31
all are closed.

For similar reasons, the relays CQI, CQ2 and CQ3
associated with the elevator car C are all picked up and
the make contacts CQi~1, CQ2-1 and CQ3-1 are all
closed.

Furthermore, since the call demand relays Q3, Q7
and Q8 are now energized through five of the resistors
2R1 to 9R1, it follows that the relay Q5 is picked up,
whereas the relays Q7 and Q8 remain dropped out.
Since the relay QS is picked up, the make contacts Q5-1
are closed. Therefore, the reset relay RS is energized
through the circuit: ’

‘L4, Q7-1, Q5-%, Qi-1, 75, RS, L—

TInasmuch as the reset relay RS is energized, the make
contacts . RS1 are closed to prepare the bypass relay
PB for energization. Closure of make contacts RS2
has no-effect on the system under the assumed condi-
tions.

It will be assumed at this stage that the elevator car
A has been held up during its down travel and that the
elevator car C is set for down travel, is located above
the elevator car A and is overtaking the elevator car A.

As the elevator car C overtakes the elevator car A,
which is stopped at the seventh. floor, the brush C73
engages the contact segment Cd7 to complete the fol-
lowing circuit: ’

L+, CPB3, C73, Cd1, 47,72, M4, RSL, PB, L—
The bypass relay PB now picks up and opens its break
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contacts PBI (Fig. 3) to prevent energization of the floor
call stopping relay S. The elevator car A now is con-
ditioned to bypass registered floor cails during its down
travel. i

The bypass relay also closes its make contacts BP2
(Fig. 4) to complete with the make contacts RS1a self-
holding circuit. Consequently, the relay PB remains
picked up to force a bypassing cperation of the elevator
caf A until the make contacts RS%1 of the reset relay
cpen. Opening of the break contacts PE3 prevenis ener-
gizaticn of the bypass relay CPB of the elevator car C
when the bypassing elevator car A later overtakes the
elevator car C.

The elevator car C having overtaken the elevator car
A at the seventh floor continues its down trip and stops
to answer the registered down floor call for the sixth
floor.

It is assumed that the elevator car A now leaves the
seventh floor and proceeds downwardly. As previously
mentioned, the fact that the elevator car A overtakes the
elevator car C does not result in energization of the by-
pass relay CPB for the elevator car C for the reason that
the break contacts PB3 are now open.

As the elevator car A approaches the fourth floor the
brush 74 engages the contact segment e4 and the relays
Q1, Q2 and Q3 now are energized only through the re-
sistors 2R, 3R and 4R. Consequently, the relay Q3
drops out and opens its make contacts Q3-1 without af-
fecting at this time the operaiion of the system. As the
elevator car A on its down trip approaches the third
floor, the brush 74 engages the contact segment 3. The
relays Q1, Q2 and Q3 now are emergized only through
the resistors 2R and 3R. Therefore, the relay Q2 drops
cut and opens its make contacts Q2-1 without immediate
effect on the operation of the system.

The elevator car A now proceeds until the brush 74
engages the contact segment ¢2. Siace the relays Ql,
(2 and Q3 now are energized oaly through the resistor
2R the relay Q1 alsc drops out and opens its make con-
tacts Qi-~2 without affecting the immediate operation of
the system. Fowever, opening of the make contacts
(Q1-1 deenergizes the reset relay RS. The cpening of
the make contacts RS2 has no immediate effect on the
operation of the system. However, the opening of the
make contacts RS1 deenergizes the bypass relay PB while
the elevator car A is approaching the second floor and
the elevator car now can stop at the second floor in re-
sponse to the registered down floor call for such floor.
By this expedient, the elevator car A is forced to partici-
pate in handling the down floor calls to a limited extent
and the spacing of the elevator cars is restored. Inas-
much as the elevator car C answers several down floot

_calls before its arrival at the lower terminal floor, it fol-

lows that it arrives at the lowsr terminal floor a suitable
time after the arrival of the elevator car A, which time
may be of the order of 30 seconds.

Tet it be assumed next that when the elevator car
stopped at the seventh flcor to answer a down call, down
floor ealls were registered for the second, third, fourth,
fifth and sixth floors and also for the eighth and ninth
ficors. Inasmuch as the relays Q5, Q7 and Q8 now are
energized through seven resistors in the group 2R1 to
eR1, it follows that the relays Q5 and Q7 are both picked
up. Since the break contacts Q7-% are now opeq, the
reset realy RS can not be energized thersthrough. How-
ever, under the assumed conditions,- the contacts Q8-1,
Q7-2 and Q2-1 are all closed and relay RS is energized
therethrough.

Tt will be assumed that the elevator car A is again
overtaken by the elevator car C and that it bypasses in
the manner previously discussed until the elevator car A
reaches the third floor. During its approach to the third
floor,. the brush 74 engages the contact segment e3 and
the relays Q1, Q2 and Q3 are energized only through
the resistors 2R and 3R. Consequenily, the relay Q2
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drops out and opens its make contacts Q2~1 to deener-
gize the reset relay RS. The resultant opening of the
make contacts RSI deenergizes the bypass relay PB in
time to permit the elevator car A to respond to the
down floor calls at the third and second floors.

From this brief review it is clear that the bypassing of
the elevator car A continues until the number of down
floer calls registered for floors ahead of the elévator car
A decreases to a value which is determined by the total
demand for elevater service in the down direction.

Aspects of the invention may be applied to a spacing
wherein the lcading of the elevator cars. exercises a con-
trol on the spacing. Let it be assumed that the manually
operable switches 71, 75 and 76 are operated from the
positions illustrated in Fig. 4 to their remaining positions.
Let it be assumed next that the elevator car A is set for
down travel and that the elevator car is loaded to at least
nine-tenths of its rated capacity. Under the circum-
stances, the switch PL2 is closed and the bypass relay PB
is energized to force the elevator car A to bypass all reg-
istered floor calls until the load in the elevator car de-
creases. As a rule, this will not occur until the elevator
car A reaches the lower terminal floor. Consequently,
instead of alternating in answering: down floor calls and
arriving' at the lower terminal floor simultaneously, the
elevator cars A and C are spaced substantially in" time.
While the elevator car A is proceeding down-to the lower
terminal floor the elevator car C is engaged in answering
the down floor calls and arrives later at the lower ter-
minal floer. ’

Let is be assumed next that instead of a loading to
nine-tenths capacity the elevator car A is loaded to seven-
tenths capacity to close the switch PLI. Under such
circumstances, the switch PL2. remains open.

It will be assumed further that only two down floor
calls are registered. It will be assumed that these down
floor calls are registered at the second and third floors,
whereas the elevator car A has stopped to answer a down
flcor call at the seventh floor. Inasmuch as down floor
calls are registered at the second and third floors, the
relay Q1 is picked up and its make contacts Q1-2 are
closed. ~Since the call demand relay QA is energized
through only two of the associated resistors 2R1 and 3R1,
it is dropped out and the break contacts QA1 remain
ciosed. The reset relay RS now is energized through the
contacts QA1 and the switch PL1. = Closure of the: make
contact RS2 completes with the contacts- Q1-2 a holding
circuit for the reset relay RS. )

At this stage it will be assumed that the elevator car C
overtakes the elevator car A and energizes the bypass relay
PB in the manner previously set forth. The elevator car
A now preceeds in the down direction without stopping
for registered down floor calls until it approaches the sec-
ond iloor. At this stage the brush 74 engages the con-
tact segments ¢2. Since the relays Q1, Q2 and Q3 now
are energized through only one resistor, the relay Q1
drops out to open its make contacts Q1-2. The resultant
drop-out of the reset relay RS opens make contacts RS1
to desnergize the bypass relay PB. The bypass relay
closes its break contacts PB1 (Fig. 3) to permit the eleva-
torcar A to answer the down floor call at the second floor.

It should be noted that if the service demand in the
down direction is extremely heavy, the relay QA would
be picked up to open its contacts QA1 and the elevator
car A would be forced to assist the elevator car C in
handling the heavy demand until the elevator car A
closed its switch PL2 to indicate that-it is substantially
fully loaded. Such switch closure energizes the bypass
relay PB in the manner previously discussed to expedite
the return of the elevator car A to the lower terminal
floor.

If the elevator car C overtakes the elevator car A and
forces the elevator car A to bypass, it is possible that the
elevator car C in turn will be overtaken by the elevator
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will be apparent from the foregoing discussion, Let it be
assumed next that the switches 75 and 76 occupy the
positions illustrated in Fig. 4 and that the switches 71
and C71 are closed. Under such conditions, the elevator
car A may be forced to bypass in the manner previously
by operation of the reset relay RS. In addition, it is
conceivable. that the elevator car C may become substan-
tially fully loaded and that the switch CPL2 consequently
will close to energize the bypass relay CPB to force the
elevator car C to bypass. This is particularly true if the.
building served by the elevator cars is a tall building in
which ten or more unanswered down floor calls may be
present below the elevator car A at the time it is forced
to bypass.

Although the invention has been described with refer-
ence to certain specific embodiments thereof, numerous
modifications falling within the spirit and scope of the
invention are possible. For this reason, the foregoing
description and illustration are to be construed in an illus-
trative sense rather than in a limiting sense.

We claim as our invention:

- 1. In an elevator system, a structure having a plu-
rality of floors including a pair of terminal floors and a
plurality of intermediate floors located between the ter=
minal floors, a plurality of elevator cars, means mounting
the elevator cars for movement relative to the structure
to serve the floors, motive means for moving each of
the. elevator cars, and control means for controlling the
movement of each of the elevator cars and the stopping
of the elevator cars at predetermined floors, said control
means comprising call means operable for registering.
calls for elevator service for each of the intermediate.
floors; stopping means for stopping an available elevator
car at a floor approached by the elevator car for which
a call is registered by the call means which may be served
by movement of such available elevator car in the direc-
tion of its approach, bypass means for each of the ele-
vator cars, each of the bypass means being operable for
preventing response by the associated elevator car to calls
registered by the call means, and bypass control means
responsive to an operation of a first one of the elevator
cars for controlling the operation of the bypass means for
a second one of the elevator cars.

2. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plurality
of intermediate floors located between the terminal floors,
a plurality of elevator cars, means mounting the elevator
cars for movement relative to the structure to serve the
floors, motive means for moving each of the elevator cars,
and control means for controlling the movement of each
of the elevator cars and the stopping of the elevator cars
at predetermined floors, said control means comprising
call means operable for registering calls for elevator ser-
vice for each of the intermediate floors, stopping means
for stopping an available elevator car at a floor approached
by the elevator car for which a call is registered by
the call means which may be served by movement of
such’ available elevator car in the direction of its ap-
proach, bypass means for each of the elevator cars, each
of the bypass means being operable for preventing re-
sponse by the associated elevator car to calls registered
by the call means, and bypass control means responsive,
to-an operation of a plurality of elevator cars in a first
direction wherein a trailing one of the elevator cars over-
takes a leading one of the elevator cars for controlling
the operation of the bypass means of one of the elevator
cars.

3. In an elevator system, a structure having a plurality
of floors including a pair of terminal fioors and a plural-
ity of intermediate floors located between the terminal
flocrs, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the

car B and will be forced to bypass by a sequence which 78 elevator cars, and control means for controlling the move-
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ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering
calls for elevator service for each of the intermediate
floors, stopping means for stopping an available elevator
car at-a floor approached by the elevator car for which
a call is registered by the call means which may be
served by movement of such available elevator car in
the direction of its approach, bypass means for each of
the elevator cars, each of the bypass means being op-
erable for preventing response by the associated elevator
car to calls registered by the call means, and bypass
control means responsive tc a predetermined service de-
mand registered by the call means for controlling the
operation of the bypass control means.

4. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plural-
ity of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
¢levator cars, and control means for controlling the move-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering
calls for elevator service for each of the intermediate
floors, siopping means for stopping an available elevator
car at a floor approached by the elevator car for which
a call is registered by the call means which may be
served by movement of such available elevator car in
the direction of its approach, bypass means for each of
the elevator cars, each of the bypass means being op-
erable for preventing response by the associated elevator
car to calls registered by the call means, and bypass
control means responsive to a predetermined condition
for operating said bypass means to bypass one of the
elevator cars, said bypass control means being respon-
sive to a decrease in a function of calls registered by the
call means ahead of the bypassing elevator car to a pre-
determined value for terminating the operation of said
operated bypass means.

5. In an elevator system, a structure having a plurality
of flors including a pair of terminal flocrs and a plural-
ity of intermediate ficors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the move-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering
calls for elevator service for each of the intermediate
floors, stopping means for stopping an available elevator
car at a floor approached by the elevator car for which
a call is registered by the call means which may be
served by movement of such available elevator car in
the direction of its approach, bypass means for each of
the elevator cars, each of the bypass means being op-
erable for preventing response by the associated elevator
car to calls registered by the call means, and bypass
control means responsive to a condition of the system
wherein a trailing elevator car overtakes a leading ele-
vator car set for travel in a first direction with a number
in excess of a predetermined value of calls registered
by the call means for service in the first direction ahead
of the leading elevator car for operating the bypass
means to prevent response by one of the two last-named
elevator cars to said registered calls, said bypass control
means operating to terminate said bypassing of the by-
passing elevator car in response to decrease of registered
calls ahead of the bypassing elevator car to a predeter-
mined value.

6. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plural-
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ity of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the meve-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering
calls for elevator service in a first direction for each of
the intermediate floors, stopping means for stopping an
available elevator car at a floor approached by the ele-
vator car for which a call is registered by the call means
which may be served by movement of such available
elevator car in the direction of its approach, bypass means
for each of the elevator cars, each of the bypass means
being operable for preventing responsive by the asso-
ciated elevator car to calls registered by the call means,
and bypass control means responsive to a conditicn of
the elevator system wherein at least a predetermined serv-
ice demand is registered by said call means including
calls registered in excess of a predetermined number
ahead of a leading elevator car set for travel in the first
direction and wherein the leading elevator car is over-
taken by an elevator car which previously had been
trailing the leading elevator car for operating the bypass
means to prevent response by one of the elevator cars
to said predetermined number of registered calls, said
bypass control means being responsive to a decrease of
the cails registered by the call means ahead of the by-
passing elevator car below a predetermined value for
terminating the preventing of the last-named elevator car
from responding to said registered calls.

7. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plu-
rality of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the
movement of each of the elevator cars and the stopping
of the elevator cars at predetermined floors, and translat-
ing means responsive to a predetermined relative posi-
tioning of a.plurality of the elevator cars intermediate
the terminal floors for controlling an elevator bypassing
operation of the system.

8. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plu-
rality of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars.for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for conirolling the move-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering calls
for elevator service in a first direction for each of the
intermediate floors, stopping means for stopping an avail-
able elevator car at a floor approached by the elevator
car for which a call is registered by the call means which
may be served by movement of such available elevator
car.in- the direction of its approach, bypass means for
each of the elevator cars, each of the bypass means being
operable for preventing response by the associated eleva-
tor car to calls registered by the call means, and bypass
control means comprising load determining means respon-
sive to the load in a first one of the elevator cars, posi-
tion-determining means responsive to the position of the
first one of the elevator cars relative to that of another
of the elevator cars, traffic-demand means responsive to
calls registered by the call means, call-ahead determining
means responsive to registered calls ahead of the first
one of the elevator cars, and bypass operating means
controlled jointly by the load-determining means, the
traffic-demand means, the position-determining means and
the call-ahead detérmining means for operating the bypass
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means of the first one of the elevator cars when the first
one of the elevator cars is set for travel in the first direc-
tion adjacent another of the elevator cars under circum-
stances such that a call registration exists above a predeter-
mined value and the first cne of the elevator cars is
loaded above a predetermined value, said bypass operat-
ing means for the first one of the elevator cars when
operated being retained in operated condition until the
calls ahead of the last-named car fall below a predeter-
mined value.

9. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plu-
rality of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for mevement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the move-
ment of each of the elevator cars and the stopping of
_ the elevator cars at predetermined floors, said control
means comprising call means operable for registering calls
for elevator service in a first direction for each of the
intermediate floors, stopping means for stopping an avail-
able elevator car at a floor approached by the elevator
car for which a call is registered by the call means which
may be served by movement of such available elevator
car in the direction of its approach, bypass means for
each of the elevator cars, each of the bypass means being
operable for preventing response by the associated eleva-
tor car to calls registered by the call means, and bypass
control means comprising position-determining means
responsive to the position of a first one of the elevator
cars relative to that of another of the elevator cars,
traffic-demand means responsive to calls registered by the
call means, call-ahead determining means responsive to
calls ahead of the first one of the elevator cars, and
bypass operating means controlled jointly by the position-
determining means, the traffic-demand means and the
call-ahead determining means for operating the bypass
operating means of the first one of the elevator cars when
the first one of the elevator cars is set for travel in the
first direction adjacent another of the elevator cars under
circumstances such that a call registration above a pre-
determined value exists and the calls ahead of the first
one of the elevator cars are in excess of a predetermined
value, said last-named bypass operating means being
returned to unoperated condition when the calls ahead of
the first one of the elevator cars drop below a predeter-
mined value.

10. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plu-
rality of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the move-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering calls
for elevator service in a first direction for each of the
intermediate floors, stopping means for stopping an avail-
able elevator car at a floor approached by the elevator
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car for which a call is registered by the call means which
may be served by movement of such available elevator
car in the direction of its approach, bypass means for
each of the elevator cars, each of the bypass means being
operable for preventing response by the associated eleva-
tor car to calls registered by the call means, and bypass
control means comprising position-determining means re-
sponsive to the position of a first one of the elevator cars
relative to that of another of the elevator cars, traffic-
demand means responsive to calls registered by the call
means, call-ahead determining means responsive to calls
ahead of the first one of the elevator cars, and bypass
operating means controlled jointly by the position-deter-
mining means, the traffic-demand means and the call-
ahead determining means for operating the bypass operat-
ing means of the first one of the elevator cars when the
first one of the elevator cars is set for travel in the first
direction adjacent another of the elevator cars under
circumstances such that a call registration above a pre-
determined value exists and the calls ahead of the first
one of the elevator cars are in excess of a predetermined
value, said last-named bypass operating means being re-
turned to unoperated condition when the calls ahead of
the first one of the elevator cars drop below a predeter-
mined value which is dependent on the value of the calls
registered by said call means.

11. In an elevator system, a structure having a plurality
of floors including a pair of terminal floors and a plu-
rality of intermediate floors located between the terminal
floors, a plurality of elevator cars, means mounting the
elevator cars for movement relative to the structure to
serve the floors, motive means for moving each of the
elevator cars, and control means for controlling the move-
ment of each of the elevator cars and the stopping of
the elevator cars at predetermined floors, said control
means comprising call means operable for registering calls
for elevator service in a first direction for each of the
intermediate floors, stopping means for stopping an avail-
able elevator car at a floor approached by the elevator
car for which a call is registered by the call means which
may be served by movement of such available elevator
car in the direction of its approach, bypass means for
each of the elevator cars, each of the bypass means being
operable for preventing response by the associated eleva-
tor car to calls registered by the call means, and bypass
control means comprising position-determining means re-
sponsive to the positon of a first one of the elevator cars
adjacent a second one of the elevator cars with both cars
set for travel in the first direction for operating the by-
pass means of the first one of the elevator cars, traffic-
demand means responsive to a call registration below a
predetermined value for blocking operation of the bypass
means by the position-determining means, and call-ahead
determining means responsive to the presence of a total
call registration by the call means ahead of the first cne
of the elevator cars less than a predetermined value for
blocking operation of the bypass means by the position-
determining means.

No references cited.



