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1

This invention relates to a flexible elevator sys-
tem and it has particular relation to an elevator
system wherein the floors served by the system
are divided into a low zone and a high zone. The
elevators of the system are divided into a low
zone greup for providing preferred service for
the low zone floors and a high zone group for pro-
viding a preferred service for the high zone floors
under predetermined conditions.

In discussing an elevator system, it is con-
venient to designate one floor as a reference or
parking floor. If the elévator system is as-
sociated with a large ship, the reference or park-
ing floor may be the upper terminal such as the
main or upper deck of the ship. As a further
example, if the elevator system is designed to
serve an underground structure such as a mine,
the reference or parking floor again may he an
upper terminal which in this case would be the
ground terminal. However, for the purpose of
discussion, it will be assumed that the elevator
system is installed in an office building wherein
the reference or parking floor is the lower
terminal or ground floor of the building. For
examples of prior art elevator systems, reference
may be made to Patents 2,376,113 and 2.376,218.

Tor the purpose of facilitating an understand-~
ing of the invention, it will be helpful to set
forth briefly a typical example of the service pro-
vided by an elevator system embodying the in-
vention. If the system is installed in an office
building, the trafiic handled by the elevator sys-
tem is predominantly in an up direction during
certain perisds. For example, immediately be-
fore the start of a business day most passengers
travel from the reference or parking floor to
various floors of the building and most of the
stops of each elevator car are made in response to
car calls. Under these circumstances, the traffic
can be handied most expeditiously by connecting
the circuits controlling all of the elevator cars
to dispatch the cars from the reference or park-
ing floor when loaded or at regular intervals and
for operating the cars “high call reversal.”

When so conditioned, each car makes all stops
in response to car calls and, on its way up, stops
for all up floor calls. The car also is conditioned
to reverse at the highest of the car or floor calls.
When the car reverses at the highest down call,
it promptly receives g “start down” signal and
returng immediately to the ground floor stopping
for ail down calls on the return. Such operation
of an elevator car is well understood in the art.
. During regular business. hours, the elevator sys-~
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stantially equal volumes. 'To handle such traffic,
the elevator system may be reconnected for what
may be termed “off-peak” operation. When con-
ditioned for off-peak operation, the cars make
through trips between the upper and lower
terminal floors and are dispatched  successively
from each terminal floor at regular intervals. A
dispatcher may be provided which dispatches a
car standing at either terminal floor as soon as
another car arrives at that terminal floor. Con-
veniently, the dispatcher may be so designed that
when two cars are located at the ground or lower
terminal floor, the arrival at the ground floor of
a third car may immediately dispatch one of the
two ears already at the ground floor.

If desired, the elevator system may be so ar-
ranged -that if no elevator car is at the upper
terminal floor at the fime the dispatcher interval
has elapsed the elevator car nearest to the upper
terminal floor stops at its highest down call or
car call, whichever is higher, receives a “start
down” signal, and immediately starts for the
ground floor. Dispatching systems of the fore-
going type are well known in the prior art. If
there are no down calls above the car nearest to
the upper terminal floor, the car may continue
towards the upper terminal floor and may be
dispatched immediately on arrival at the upper
terminal floor.

When the traffic is predominantly in a down
direction, the elevator system is reconnected for
zone operation. Such traffic may occur for ex-
ample immediately after the close of a business
day. In a Zone system, the floors of the office
building are divided into an upper zone and &
lower zone &t a plane which may be termed the
“load center” or center of gravity of the traffic in
the building. In addition, the elevators are di-
vided into a high zone or high rise group and
a low zone or low rise group for giving preferred
service respectively to the high zone and low zone
floors. The number of elevator cars placed in
each group is determined by the trafiic require-
ments of the specific office building. Ordinarily,

5 the number of cars to be placed in the low zone

group should not exceed one-half the total num-
ber of elevator cars, plus one.

The cars selected for the high zone group may
operate as follows:

A. They take all of the up traffic from the
ground or reference floor and during their up-
wargd travel they answer all up floor or corridor
calls and all car calls that may he registered be-
tween the terminals. - These cars run to the upper

tem must handle traffic in both directions in sub- 86 terminal floor of the building.
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B. When coming down, the high zone cars
answer all the down calls between the upper
terminal floor and the locad center.

C. The high zone cars automatically by-pass
all down calls below the load center.

D. The high zone cars are dispatched from
the ground or reference floor at regular intervals
and are dispatched from the upper terminal floor
at desired intervals or preferably instantaneously
on arrival.

E. If desired, the high zone cars may be oper-
ated “high call reversal.”

In accordance with an aspect of the invention,
the high zone cars may be conditioned to assist
the low zone cars under predetermined condi-
tions. For example, if a low Zone car by-passes
a down call below the load center, a high zone
car which is lccated above the load center at the
time of the by-passing operation and which is
refurning to the ground floor is conditioned to
pick up the by-passed down call unless one of
the high zone cars is at the same time by-passing
its own calls. The assignment of a high zone
car to assist the low zone cars continues until
the first high zone car available to pick up the
by-passed low zone calls reaches the ground or
reference floor.

The cars selected for the low zone group op-
erate as follows:

A. They do not take any up traffic at the
ground or reference flcor and they automatically
by-pass all of the up floor calls.

B. If at the time a low zone car leaves the
ground or reference floor, there is a predeter-
mined number or “quota” of down floor calls
registered below the load center, the low zone
car travels to the highest down call below the
load center, reverses and is dispatched toward
the ground or reference floor. During its return,
it answers all low zone down floor calls.

C. If a second low zone car starts up before
the first low zone car has travelled a predeter-
mined distance after reversal in the down direc-
tion, the second low zone car reverses at the high-
est down call below the load center only if the
number of down floor calls registered below the
load center is greater than the number required
for the first car. For example, the number of
calls or “quota” required under these circum-
stances for the second car may be double the
number required for the first car.

D. If a third car starts up from the reference
floor before the first car has traveled the pre-
determined distance in the down direction, it
does not reverse at the highest down floor call
below the load center unless the number of down
floor calls below the load center registered is still
greater than the number required for the sec-
ond car., For example, the number of registered
down calls or “quota” for the third car may be
three times that required for the first car. In
other words, the quota for each car depends on
the number of low zone cars which previously
have been made available to pick up the regis-
tered down calls below the load center.

E. If when a low zone car starts up from the
reference floor, there are insufficient down floor
calls registered below the load center to equal or
exceed the quota for the car, the car continues
travelling above the load center to assist the high
zone cars. Under these circumstances, the low
zone car travels to the upper terminal floor and
is dispatched towards the ground floor in a man-
ner similar to that employed for the high zone
cars. During its return to the ground fioor, the
low zone car answers all down floor calls, unless
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4

the down floor calls registered below the load
center are sufficient to equal or exceed the quota
for the car, whereupon the car by-passes the
high zone down floor calls.

P, If a low zone car is traveling up above the
load center when sufficient down floor calls be-
low the load center are registered to satisfy the
quota of the car, the car automatically reverses
at the next down call or if no down call exists
above the car, at the next floor, and is dispatched
towards the ground floor. During its return,
the low zone car by-passes all down floor calls
above the load center and picks up all down floor
calls below the load center.

G. Since the traffic is predominantly in the
down direction, in order to give equal service to
all of the floors, all of the cars in both the high
and low zone groups are dispatched from the
ground or reference floor at regular intervals.
If the high zone cars operate on a through trip
basis, they are dispatched from the upper ter-
minal floor at regular predetermined intervals
or preferably instantaneously on arrival. If the
low zone cars reverse before reaching the upper
terminal floor, they are dispatched instantly.
Should a low zone car reach the upper terminal
floor, it is dispatched at the same interval pro-
vided for the high zone cars. In other words,
when cars reach the upper terminal floor, the
dispatcher does not discriminate between low
zone and high zone cars.

In accordance with a further aspect of the
invention, if any floor call is by-passed by the
operator of a high zone car, low Zone cars at the
ground or reference floor are assighed to travel
to and reverse at the highest down call above
the load center unless they have filled their
dquotas of down floor calls registered below the
load center. As soon as the stopping relay of
the first low zone relay car is picked up at the
highest down floor call, (which takes place some
distance from the floor) the remaining low zone
cars which were assigned to assist the high zone
cars are reset for quota control. Consequently, if
the quota is filled for any of the reset low zone
cars, such cars travel promptly to the highest
down floor call below the load center. The low
Zone car that proceeded to the highest down
floor call above the load center picks up all down
floor calls on its return to the ground or refer-
ence floor. If a low zone car already is at the
upper terminal floor when a high zone car by-
passes a floor call, only such low zone car is as-
signed to assist the high zone cars. The re-
mainder of the low zone cars continue subject
to “quota” control.

It is, therefore, an object of the invention to
provide a selective and flexible elevator system
wherein the elevator cars are divided into two
groups for providing preferred service respec-
tively to two separate groups of floors and where-
in when one of the groups is excessively loaded,
one or more cars of the remaining group may
be assigned to assist the excessively loaded group
of cars.

It is another object of the invention to pro-
vide an elevator system wherein low zone and
high zone elevator cars provide respectively pre-
ferred service for low zone and high zone foors
of a building and wherein by-passing of a low
zone call by a low zone car conditions the high
zone cars to pick up the by-passed call until the
first available high zone car reaches the refer-
ence floor.

It is also an object of the invention to provide
an elevator system wherein low zone and high
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zone cars provide preferred service respectively
for low zone and high zone floors and wherein
by-passing of a high zone call by a high zone
car conditions a low zone car at the reference
floor or travelling away from the reference floor
without its quota satisfied to travel to the highest
call above the load center.

It is a further object of the invention to pro-
vide an elevator system as defined in the pre-
ceding paragraph wherein the first low zone car
to pick up its stopping relay at the highest call
above .the load center resets the remainder of
the low zone cars for quota control.

It is an additional object of .the invention to
provide an elevator system as defined in either
of the preceding two paragraphs wherein the
low zone car which reverses at the highest call
above. the load .center, answers all down calls
during its return to the reference floor.

It is a.still further object of the invention to
provide an. elevator system as defined in any of
the preceding three paragraphs wherein if a
low Zone car is at or adjacent the upper ter-
minal floor with its quota unfilled, it alone is
assigned to assist the high zone cars following
the by-passing of the high zone call by the high
zone car.

Other objects of our invention will become
evident from the 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.

Pig. 2-is a diagrammatic representation of
the stationary contact segments and the moving
brushes on a floor selector for one of the elevator
cars embodied in Fig. 1, with the brushes disposed

in the position they take when the car is stopped‘

at the-third floor.

Figs. 3, 4 and 5 collectively constitute a dia-
grammatic representation in straight-line style
of the circuit connections for the two-car ele~
vator system illustrated in Fig. 1. The figures
should be assembied vertically in numerical order
with Fig. 3 at the top.

Figs. 3A to BA, inclusive, are key representa-
tions of the relays in Figs. 3 to- 5, inclusive, il-
lustrating the coils and contact members disposed
in horizontal alighment with their positions in
the straight-line circuits of Figs. 3 to 5. Figs.
3A to 5A should be placed beside the correspond~
ing Figs. 3 to 5 to facilitate the location of the
various coils and contacts. -

Each relay coil or winding is identified by a
relay reference character. Each set of relay con~
tacts is identified by 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 seven floors.
This number of cars and this number of floors
have been selected for the purpose of simplify-
ing 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 ex-
ample, the invention would be suitable for an
installation of six cars serving thirty floors.

For the sake of simplicity, the similar appara-
tus individual to each ecar is given the same ref-
erence characters except that the apparatus for
cars B, C or D is given the prefix B, C, or D to
indicate that it is for cars B, C or D instead
of for car A. s B -
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In the discussion which follows, cars A and B
are assumed to he connected for low zone opera-
tion, and cars C and D are assumed to be con-
nected for high zone operation. The drawings
show primarily cars A and C together with their
associated ecircuits. It will be understood that
the circuits for cars B and D are substantially
similar respectively to the circuits for the cars

A and C..

Apparatus individual to car A

D—Down switeh

E—Slow-down inductor relay

P—Stopping inductor relay

G—Inductor hoiding relay

H-—High car call relay

J—High call reversing relay

K—High floor call relay

M—Car running relay

P—Inductor plates

R—Resistors

S—Floor call stopping relay

T—Car call stopping relay

U—Up direction switch

V-—High speed relay

W—Up direction preference relay

X—Down direction preference relay

QM—Quota modifying relay

Z—Limiting reiay

TR—Zone transfer relay

DR—Door relay

PA—Manual by-pass relay

PB-—Automatic by-pass relay.

PC—Transfer control relay

iDR

6DR

5DR

4DR

3DR

2DR

8UR

5UR

4UR

SUR

2UR

PD—Auxiliary transfer control relay common to
all low zone cars

PE—By-pass control relay common to all low zone
cars

Q—Quots relay common to all low zone cars

QA—Quota auxiliary relay common to all low
zone cars

PP-—-By-pass control relay cor_nmon to all high
zone cars

Down call-storing relays, common fo all cars.

Up call-storing relays, common to all cars.

Apparatus in Fig. 1 of the drawings

Referring more particularly to Fiz. 1 of the
drawings, it will be observed that a car A is
arranged to be supported in a hatchway by a
cable {8 which passes over a sheave {f to a
counterweight 12. The sheave i is mounted for
rotation by a shaft {3 driven by a motor 14, A
brake 1% of the usual spring-operated, electro-
magnetically-released type is provided for stop-
ping further rotation of the sheave {1 when the
motor {4 is deenergized.

A floor selector 18, of any suitable type, is
provided for connecting the varicus electrical
circuits of the system in accordance with the
position of car A. The shaft 13 is extended to
operate o brush carriage i7 on the floor selector
{6 by mechanically rotating a screw-threaded
shaft {8 on which the carriage is mounted. The
carriage i1 is provided with a number of brushes
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which are disposed upon movement of the car,
to successively engage stationary contacts ar-
ranged in rows on the selector in position to
correspond to the floors of the building. For
simplicity, only two brushes, 32 and 42, and two
rows of contact segments b2 and 92, etc., disposed
to be engaged by them are illustrated in Fig. 1,
but it will be understood that in the system to
be described herein, as well as in practice, a
much larger number of brushes and rows of con-
tact segments is required. Other forms of selec-
tors may be substituted for the selector shown,
if desired.

A starting switch CS is mounted in the car
to be operated by the attendant to start the car.
When the car switch is rotated anticlockwise, it
closes its contacts CS{ to start the car for 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 but-
tons 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 suit-
able control means may be substituted for the
car switch. The illustration of the car switch
is used for simplicity in describing the system.

Car buttons 2¢, etc. (one for each floor) are
mounted in the car, so that the attendant may,
by operating them, cause the car to stop auto-
matically at any floor. The direction of opera-
tion of the car is controlled by relays W and
X as will be described in connection with Fig, 3.

Hall buttons are mounted at the floor landings,
in order that waiting passengers may cause the
cars to stop thereat. An up button and a down
button are provided at each floor intermediate
the terminals. A down button is disposed at
the top terminal and an up button at the bot-
tom terminal. Fig. 1 illustrates only the up
hall call button 2U and the down hall call button
2D for the second floor.

In order to automatically effect accurate stop-
ping of car A at the floors in response to opera-
tion of the stopping buttons 2C, 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 suitable
inductor plates of iron or other magnetic mate-
rial, 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 P, when their coils
are energized, have normally incomplete mag-
netic circuits which are successively completad
by the inductor plates as the car approaches a
floor at which a stop is to be made. These relays
are designed that energization of their operat-
ing coils will not produce operation of their con-
tacts until the relay is brought opposite its in-
ductor plate, thereby completing the relay mag-
netic circuit. Upon operation of the relay con-
tacts (such as Ef or E2) they remain in operated
condition until the relay operating coil is de-
energized, even though the inductor relay moves
away from the position opposite the inductor
plate which completed its magnetic circuit. The
plates should be so spaced in the hatchway as
to provide desirable distances for slowdown and
stopping of the cars at the floors. Other methods
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of controlling slowing down and stopping of the
car may be used if so desired.

In the present system, which is given as an
example of how the invention may be utilized,
the various control circuits are so connected that
the system will operate with a low zone or lower
group of floors including the first, second, third
and fourth floors and a high zone or high group
of floors including the fifth, sixth and seventh
floors. Floor one is considered as the parking
or reference floor. The division between the two
zones of floors is determined by making certain
wiring connections with a low zone circuit 51,
as will be described later in connection with
Fig. 5.

The cars and their control apparatus may be
designed for operation, under certain conditions,
as a high call reversal system in which the cars
stop for up calls on their up trips but auto-
matically stop and reverse at the highest down
call when there is no service required above
that highest down call. Such operation is well
understood in the art. If the car attendant
desires, for any reason, to go above the high-
est down call while on an up trip he can do
50 by pressing a car call button, 6c, etc., for
a floor above to cause the car to keep on up
to such floor. However, at certain peak periods
in down travel the system is adjusted or set to
cause selected cars to serve down calls only in
the lower floors when they exceed a predeter-
mined number.

Suitable switching means, represented by the
switch 18, may be provided on the cars or else-
where to condition each elevator car to be dis-
patched at each terminal, or for operation as a
high call reversal elevator, or for zone operation
as discussed for example in the aforesaid patents.
The invention relates particularly to improve-
ments in zone operation and these will be dis-
cussed below in detail.

A push-button switch 27T is provided in car A to
permit the attendant to by-pass the calls ahead
of his car when it is loaded or whenever the at-
tendant desires to operate the car straight
through.

Apparatus in Fig, 2

Fig. 2 illustrates an enlarged view of the floor
selector 16 of Fig. 1. In this figure, the various
stationary contact segments are represented by
rectangles and most of the contacting brushes by
small eircles. The brush carriage 17 is shown
by dotted lines in the position it occupies when
the associated car is stopped at the third floor.

The contact segments a2 to a7 on the floor
selector are disposed to be successively engaged
by the brush 30 to control the high car call relay
H and by the brush 3i for completing stop cir-
cuits set up by the call push buttons in the car
for up direction stops. The brush 30 should be
long enough to bridge adjacent contact segments.

The contact segments b2 to b6 and the brush 32
are for connecting the circuits of the stop but-
tons 20, ete., at the floor landings for up stops.
The up contact segments ¢2 to ¢6 and the brush
33 are provided for connecting circuits for can-
celling stop calls registered by the up hall ecall
buttons 2U, etc. When connected for zone oper-
ation, the low zone cars do not answer up floor
calls, but the up contact segments may be em-
ployed by these cars when the system is connected
for “normal” operation or for “up peak” opera-
tion if the cars are to answer up floor calls under
such operating conditions. The up contact seg-
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ments df to d6 and the brush 34 connect circuits
for the high call relay to be described later. The
contact segments el to e4 and the brush 40 con-
nect circuits for limiting relays to be described
later.
ete., and brush 41, the down floor call contact
segments g2, etc., and brush 42, and the down
car call contact segments #2, ete., and brush 43
are provided for connecting circuits for the down
direction in the same manner as described for
the up direction.

On the right-hand side of the floor selector, a
series of switches 52 to 56 are illustrated as dis-~
posed to be operated by a cam 49 on the carriage
i1 as it moves from its floor to floor position, for
the purpose of controlling a high car call circuit.
A contact segment 63 is positioned for engage-
ment by a brush 64 mounted on the carriage {7
when the carriage is between its first and second
floor positions. A contact segment 65 is engaged
by. a brush 66 mountad on the carriage {7 when
the carriage is at its seventh floor position. These
contact segments and brushes assist in controlling
certain relays as hereinafter pointed out.

A cam 60 on the carriage {7 opens a switch 62
when the carriage is in either the first or second
floor position. The cam 60 also opens a switch
6! when the carriage is in the first floor position.
These switches assist in controlling a quota ad-
justing relay QM.

Apparatus in Fig. 3

Referring particularly to Fig. 3 of the drawinsgs,
it will be observed that control circuits are shown

on the left-hand side which are individual to car -

A and 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 cir-
cuits of car D.

The circuits shown in Fig. 3 for cars A and C
may be identical. However, to simplify the draw-
ings, the car C is not provided with a high call
reversing relay and does not have relay contacts
corresponding to the high call reversing relay
contacts J1 and J2 shown in Fig. 3 for the car A.

As shown, the motor {4 is provided with an
armature {4A which is mechanically connected to
the shaft 13 for driving the sheave 1. The
brake 15 is provided with a winding 20 which is
energized on energization of the motor {4. The
motor {4 includes the usual shunt-type main field
winding {4F, which is connected for energization
across the direct-current supply conductors L—3
and L+3. The armature [4A is connected for
energization by a loop circuit 22 to a generator
G which is provided with an armature GA.

In order to control the direction and magnitude
of the voltage generated by the generator arma-
ture GA, a separately-excited main fleld winding
GF is provided for the generator G. A fleld re-
sistor R{ is included in the circuit of the field
winding GF to provide speed control for the
motor 14. 'The generator G is provided with
suitable means such as a series flield winding GS

for. correcting .the speed regulation of motor i4.

The master switch CS located in car A is here
shown connected to control the energization of
the operating windings of an up reversing switch
U and a down reversing switch D. The reversing
switches U7 and D are provided with contact mem-
bers U2, U3 and DI, D3 for conneeting the gen-
erator fleld winding GF to the conductors L—3
and L% in accordance with the direction in
whiich it is desired to operate the car. When
either the up or the down reversing switch U or

The down cancel contact segments 72, -
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10
D is energized, the car running relay M is also
energized to condition certain circuits for oper-
ation. The common portion of the circuits of the
reversing switches U and D and the running relay
M includes the usual safety devices indicated di-
agrammatically at 23.

A high-speed relay V is provided for short-
circuiting the resistor RI disposed in series cir-
cuit relation with the generator field winding
GF for applying the maximum voltage to that
winding when the car is operating at normal high
speed. This relay is controlled by contacts U4
and D4 of the switches U and D on starting and
by contacts E!, E2 of the slowdown inductor relay
E when stopping.

An upper and a lower mechanical limit switch
VTU and VID, are provided for interrupting the
circuit of the high-speed relay V when the car
reaches a proper slowdown point in advance of
the upper and lower terminals, respectively, and
an upper and a lower stopping limit switch STU
and STD, are provided for opening the circuits
of the reversing switches U and D at the terminal
limits, in acecordance with the usual practice.

An up direction preference relay W and a
down direction preference relay X are provided
for controlling the direction of operation of the
car and performing certain functions in connec-
tion therewith. The operating windings of these
relays are controlled by a top limit switch 30'T,
a bottom limit switch 308 and the high-call re-
versal relays. Each of the limit switches 30T
and 308 is arranged to be opened when car A
arrives at the corresponding -terminal, thereby
interrupting the circuit of the direction prefer-
ence relay W or X corresponding to the direction
of operation of the car. Also when the high call
reversal relays operate while the car is between
terminals, the relays W and X are operated to
Hence the car
attendant does not need to do anything except
close or open the car switch CS and operate the
car call buttons.

Although cars C and D may be provided with
conventional circuits for reversing the cars at
their highest calls, as previously pointed out, such
circuits are not illustrated here.

The energizing coils for the slowdown inductor
switch E and the stopping inductor switch F, are
illustrated in this figure as arranged to be ener-
gized on operation of the contacts SI of a hall
call stopping relay S, the contacts Tl of a car
call stopping relay T or the contacts J1 of a high
call reversing relay J. (The operating coils for
relays S and T are illustrated in Fig. 4 and the
coil for relay J is illustrated in Fig. 5 and will be
described in connection therewith.)

An inductor holding relay G is provided for
maintaining the inductor relays in energized
condition during a decelerating or stopping op-
eration.

A door relay DR is illustrated as controlled by
a, plurality of door safety contacts. The relay
DR may be used for various safety circuits, and
it is also used for assisting in the control of the
quota modifying relay QM and the high call re-
versing relay J shown in Fig. 5.

Apparatus in Fig. 4

The car buttons 2¢, etc., described in connec-
tion with Fig. 1, are illustrated with their holding
coils 2ce, etc., and circuit in the upper part of
Fig. 4, in connection with the high car call relay
H and the stopping relay T. The coils 2cc, etc.,
are energized when the car starts in either direc-
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tion to hold in the car buttons 2¢, 3¢, ete., as they
are operated, until the direction of the car is re-
versed, so that the temporary operation of a car
button by the attendant will cause it to remain in
operated condition until the car is reversed.
Energy for the various control operations is de-
rived from the direct current conductors or
buses L--4, L—4 which may be extensions of the
conductors Li4-3, L—3.

The high car call relay H is used to prevent
relay J (Fig. 5) from reversing the car at the
highest registered down floor call when a stop
call for a floor above is registered on the stop but-
tons in the car. It is connected by brush 38 to
the row of contact segments a2, etc., on the floor
selector 16, so that it will be energized whenever
a stop call is registered on one of the stop but-
tons in car A for a floor above the car. The
switches 52, 56, inclusive, operated by the cam
49, are shown as disposed in the circuits of the
car buttons to prevent energization of the relay
H by operated stop buttons in car A for floors
below that car. The cam 49 has a length suffi-
cient to bridge two of the switches.

Since no high call reversing relay is illustrated
for the car C, a relay corresponding to the high
car call relay H is not shown for the car C.

The car stopping relay T is connected to the
up brush 31 engaging the row of contact seg-
ments ¢2, etc., and to the down brush 43 engaging
the row of contact segments 72, etc.; so that, when
a call is registered on a car button and the car
approaches the energized contact segment cor-
responding thereto, relay T will be energized to
stop the car by energizing the inductor relays
Fand E.

The floor or hall buttons 2U, 2D, etc., de-
scribed in connection with Fig. 1 are shown with
their circuits in the lower part of Fig. 4. Asso-
ciated with each floor button is a call registering
or storing relay by means of which the momentary
bressing of the buttons will set up or register a
stop call which will hold itself until it is answered
by the stopping of a car at that floor for the di-
rection of the registered call. The call register-
ing relays are designated as 2DR to IDR for the
down direction and as 2UR, 3UR and 6UR for the
up direction. For simplicity, the up direction reg-

istering relays and floor buttons for only the .
second, third and sixth floors are shown, as the

up buttons and registering relays for the other
floors will be readily understood.
The down call registering relays, when ener-

gized, close circuits to the row of contact seg- -
ments g2, etc., and the up registering relays, when -

energized, close circuits to the row of contact seg-
ments ¢b2, ete., on the floor selector so that the
contact segment for a floor for which a call is
registered is energized as long as the call exists.

A car stopping relay S is shown as connected
to the down brush 42 engaging segment a2, ete.
(Since the car C is responsive to up calls, its
car stopping relay CS is connected not only to
the down brush C42, but to the up brush €32 which
engages the segments cb?2, etc.) When the car
approaches a floor in a down direction for which
a down call is registered, the corresponding brush
engages the energized contact segment for that
Hoor and thereby causes the relay S to be ener-
gized, which, in turn, energizes the inductor re-
lays P and E of that car to effect the stopping of
that car at that floor.

It will be recalled that the car A is a low zone
car and does not answer up calls. Consequently,

10

15

20

25

30

5

12
the up floor buttons in Fig. 4, are shown asso-
ciated only with the relay CS of car C. However,
up contact segments b2 to b6 may be provided for
the car A to facilitate reconnection of a low zone
car for normal, high zone or other operation.

A cancellation coil is wound in opposition to
each call registering coil and connected to the
cancellation contact segments on the floor selec-
tor. The up cancellation coils are designated as
2URY, etc., connected to the up segments Ce2,
etc., of the car €, and the down cancellation
coils as 2DRN, etc., connected to the down seg-
ments f2, etc., of all of the cars. As the brush
C33 moves over the segments Cec32, ete., of the
car C, and the brush 41 (or C£{) moves over
the segments 72, etc., (or cf2, etc.), they ener-
gize the cancellation coil for any fioor at which
a car stops to answer a stop call.

Contacts of the relays &, M, W and X are
shown for controlling the connections of various
circuits. It is believed that such contacts may
be traced readily on the drawing and that their
pburposes will be apparent from the discussion
herein presented.

Apparatus in Fig. 5

Fig. 5 embodies the high floor call relay K,
the high call reversing relay J, the quota relay
Q and the transfer relay TR together with the
operating circuits therefor. The circuits for cars
A and C shown in Fig. 5 for the most part are
dissimilar.

The high floor call relay K of car A is pro-
vided for controlling the operation of the high
call reversing relay J for that car in accord-
ance with the existence or non-existence of regis-
tered floor calls above it. In order to get a re-
versal of a car at a call, it is necessary to ener-
gize its relay K. This relay is connected to the

3 subply conductor Li4+§, through either the high

call reversal indicator circuit 53 for the high
zone or through the low zone circuit comprising
a conductor 51 and its auxiliary conductor 5ly,
depending upon whether relay TR is deenergized

; Or energized. The circuits 58, 51 and 5ig are

common to all the low zone cars. Arrows indi-
cate conductors which extend from these com-
mon circuits to the corresponding transfer relay
contacts for the car B.

The circuit 5§ includes back contacts of the
down call registering relays arvanged in serics
relation according to the n-tural sequence of
the floors and it is connected at floor points
with the contact segments g2, ete., through back
contacts of the transfer relay TR. Consequent-
ly, when the relay TR is deenergized and car
A Is traveling on circuit 59, the relay X for car
A will not be energized as long as a down call
exists at any floor above the floor of the contact

; segment on which the brush 24 rests, but as scon

as the brush reaches a segment with no stored
down calls above it, a circuit for the relay is
completed and it is energized.

The circuit §¢ includes back contacts of only
the down ecall registering relays for the fioors
included in the lower zone and they are arranged
in series according to the naturai sequence of
the floors and the circuit is connected ai floor
points with the contact segments dg—d? through
front contacts of the relay TR. A conductor 71
connects the top contact segment d4 for the low
zone through the transfer relay contacts TRS
directly tc the supply conductor L+4-86. There-
fore, when the relay TR is energized, the relay
K will not be energized as long as a down call
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vexists at 4 floor in the low Zone above the car
but- as soon as the: car reaches the uppermost
registered down call in the low zone or as soon
as the car reaches the top floor of the low zone,
cits relay K will be-energized.

The circuit 51.-and the contacts therein provide
a means for dividing the floors into zones. The
"number of floors included in the low zone is de-
termined by the number of lower floors having
“their hall call registering relay contacts included
“in the lo%W gzone circuit 9{. The high zone in-
cludes. the floors above the low zone. If it is
desired to include more floors, in the low zone,
then back contacts of the down hall call regis-
tering relays for more floors are included in cir-
‘cuit 51. For instance, if it is desired to change
the present .system to a low zone of five floors,
this ecan be: effected simply by moving the pair
of back contacts 5DR2 of the down call regis-
tering device 5DR for the fifth floor into the low
zone circuit 51 (Fig. 5) .in -a manner similar to
the: contacts 4DR4 and by eliminating the con-
tacts 5DR4:and 6DR5 from the circuit Sla, so
that .the low.zone cars will reverse in response

to a predetermined number of down hall calls.

" for the lower five floors instead of the lower four
foors. The conductor Ti would be moved to

connect the conductor 72 (which is associated -

with the fifth floor contact segment d5 through
.the . transfer.relay contacts TR4) to the supply
conductor L--5. -

‘Also, -a contact segment for the. fifth ﬁoor
~would be provided in the e-row for each of the
Afloor selectors.  For example, a contact segment

would be located above the contact segment ed :

“for the car-A and above the contact segment Ced
for the car C to control automatic bypassing by
these cars in a manner which hereinafter will
be set forth.

In accordance with the invention, the auxﬂiary
circuit 5ta is a branch of circuit 51 and includes
back contacts for the down call registering de-
vices (such as SDR2) for the floors above the
low. zone. Each intermediate down floor call

registering . relay between the low zone and the 4

upper terminal floor has front contacts connect-
.ing: the supply conductor L5, and the contact
segment for the floor through front contacts of
the- transfer. relay. ‘For example, the contaet
.segment. d5-is connected to the supply conductor
L5 through the transfer relay contacts TRS,
-the. conductor 12 and down floor call registering
relay contacts 5DR4. - As a further example, the
contact segment d6 -is connected to the supply
conductor L5 through the transfer relay con-
tacts TR2, a conductor 13 and the down floor call
‘registering: relay contacts 6DR4. The conductor
12 is connected in -succession through the back
contacts 5DR2-and 6DR5 to the conductor 13.
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In a somewhat similar manner, thé conductor <

73 is connected through the back contacts 6DR2
and TDR3 of the down floor call registering relays
for the sixth and seventh or (upper terminal)
floors to the supply conductor L--5. When car
A is a-low zone car operating on the circuits 51
.and ~8{a under -control.of . the ~quota~ device,
the:relay-K. is energized when car A is traveling
up -in the upper:zone only at the first down call
-above it, or:if mo .down eall exists above ‘the car,

the relay K is energlzed when the -ear 1eaches 7

the next floor.: - =

Additional ﬂoors readlly can be 1ncluded in the
-circuit 5la..- For-example, let it be assumed that
_the fourth floor-is to be included thereins The
~conductor Ti-is-moved to:connect: the ‘conductor

45

75

-contacts 4DRA are omitted.

removed or disconnected.
‘control automatic bypassing of the cars and their
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75 to the supply conductor L5, and the back
Front contacts of
the down call storing relay 4DR are employed
for connecting the conductor 74 to the supply
conductor L5 in the same way whereby the
hack contacts 5DR4 connect the conductor T2
to the supply conductor L-4-5. In addition, back
contacts of the down call storing relays 4DR
and 5DR are successively connected in series
between the conductors 74 and 72 in the same
manner whereby the back contacts §DR2 and
SDR5 connect the conductors 12 and 13. These

‘changes should ke accompanied by removal or

disconnection of the fourth floor contact segment
in the e-row of each floor selector. For example,
the contact segment ef for the car A and the
contact segment Ced for the car C should be
Such contact segments

function will be discussed in greater detall below.
These changes result in movement of the load
center to a position between the third and fourth
floors.

When a low zone car leaves the lower terminal
on g trip, it starts up on the circuit 8§, but is
incapable of actuating the reversing relay J. If
2 sufficient number of down calls are registered
in the low zone to operate the quota device, that
device may render the reversing relay J effective
so that the low zone car will stop and reverse

-at the highest down call in the low zone, or at

the lowest down call in the upper zone (or at
e next floor in the upper zone if no upper zone
calls are registered), depending uron the position
of the car in the hatchway, at the time the quota
is filled.

The transfer relay TR is provided for trans-
ferring the relay X from control by the circuits
8{ and 5ie to control by the circuit 56 when a
high zone car bypasses a call in the high zone,

and a low zone car is available for assisting the

high zone cars. The low zone car then enters the
high zone and reverses at the highest down call.

- The high call reversing relay J is provided for
so preparing the circuits of car A that it will
reverse direction of operation of the car at the
floor corresponding to the highest registered down
call when the transfer relay TR is deenergized.
When the transfer relay is energized, the relay
J initiates a reversal at the highest registered
down call in the low zone, or at the lowest down
call in the high zone, or at the next floor in the
high zone if the car A is traveling up in the
high zone at the time the transfer relay is ener-

gized and if-no down calls exist above the car.

The- relay J stops the car by closing its contacts
Ji-in the circuit of the inductor relays E and B
(Fig.- 8) and it then reverses the stopped car by
opening its contacts J2 in the circuit of the up

‘direction preferance relay W (Fig. 3).

The quota relay Q is provided for totalizing
the down calls in the low zone. Tt is common
to all the low zone cars and its energized opera-
tion is determined by the number of down calls
in existence and the numbex of low 7one cars
Jh the lew'zohe. 7 -

'I‘be:‘,nermza on of the quoﬁa relay is - “con-

.tlo?Ied By Plirality’ of branch circuits, each

of Thich ificliides & - quota fesistor, such as R2,

grict which are ‘contiolled by contacts operdted
b:\f:ftpé.down'ﬁbf)r"call"'rélays, such as 2DR, in
the low. zone, arid by a plurality of branch cir-
Lurts gaghr of” whiehiricludes a resistof, such as

R5and whichrdre controlled by contacts operated
by thé guotacidodifying relay: QM. “The qudta
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relay and the resistors together with their con-
nections are so designed and controlled that the
relay will be responsive not only to the number
of registered down calls that exist in the low
zone, but also to the number of low zone cars
that are traveling in the up direction.

For example, let it be assumed that seven or
more ifloors are included in the low zone, and
that car A is conditioned as a low zone csr and
is going up. As long as no down call is registered
in the low zone, the relay Q is not energized. If
only one down call in the low zone is registered,
the relay Q still remains unoperated because
sufficient current does not fiow through the one
connected resistor to actuate the relay @ As
soon as two down calls in the low zcne are
registered, sufficient current flows through the
two connected resistors in paraliel to actuate the
relay Q. The resistors and the relay @ are nor-
mally designed to operate the relay @ whenever
two down calls in the low zone exist and only
one low zone car is going up; to reguire two more
calls (i. e., a total of four calls) for a second car
entering the low zone after the first car has been
selected and is still in the low zone, and to re-
quire two more calls (i. e., a total of six calls)
to operate for a third car entering the iow zon
after the first two cars have been selected and
are still in the low zone. This is effected because
operation of the quota relay operates relays QM,
BQM, etbc., to add additional resistors R5, RS,
ete., in parallel with the relay Q.

Since only three down hall buttons are shown
in the low zone, it may be assuined, for illustra-
tive purposes,
calls suffice to pick up the quota relay @ alone,
and three registered low zone down calls suffice
to pick up the relay Q when the resistor RS is
connected thereacross.

The quota-adjusting relay QM is provided for
so controlling the branch circuits of the relay Q
as to energize that relay in accordance with the
number of low zone cars in the low zone and
the number of down floor calls registered in the
low znne.

If two cars are in the low zone when two low
zone down calls are registered, the quickest
acting relay QM or BQM will be energized and
its car will be reversed and the other car will not
be reversed until more low zone down calls are
registered.

When the car A leaves the first floor, the trans-
fer relay TR is energized as a result of engage-
ment of the contact segment 83 by the brush 64.
This means that the high call floor relay K is
associated with the circuits 51 and 51¢. How-
ever, energization of the transfer relay TR also
opens contacts TRII. As long as the contacts
TRI!, QM5 and J5 are open, the high call re-
versing relay J cannot he energized, and the car
A will run from the ground floor to the upper
terminal floor. In order to condition the high
call reversing relay J for energization, either the
contacts TRI{ or the contacts QM5 must be
closed.

Closure of the contacts QM5 is controlled in
part by the quota relay Q. Referring to Fig, 5,
it will ke noted that energization of the quota
relay Q closes contacts Qf to energize a quota
auxiliary relay QA. FEnergization of the quota
auxiliary relay QA opens contacts @Al to intro-
duce a resistor RY in series with the winding of
the quota relay Q. The resistor reduces the cur-
rent flowing through the winding of the quota
relay Q and the relay drops out to open its con-

that two registered low zone down &

10

20

25

30

[
573

46

»
23

50

85

80

a5

70

-3
0

16

tacts QI as soon as contacts QM3 close. Opening
of the contacis QI deenergizes the auxiliary relay
QA and reestablishes the shunt path across the
resistor R1. Consequently, the quota relay is
conditioned for a subsequent operation, but as
long as the contacts QM3 remain closed the quota
relay Q is bridged by the resistor R5.

When the auxiliary relay QA is energized, it
also closes contacts QA2 which are associated
with the quota modifying relay QM. If the car
A is at the ground floor, the transfer relay TR is
energized (or the relay will be energized as the
car A leaves the ground floor) and the con-
tacts TRi4 consequently are closed. The up
preference relay contacts W9 are closed but the
switch €1 is open and the door relay contacts DR2
may be open. As soon as the doors of car A are
closed, the relay QM is energized and establishes
a holding circuit through contacts QM4, W8 and
DR2.

The transfer relay TR has a first holding ecir-
cuit which is completed through the contacts
TRIZ and PF2. Energization of the quota modi-
fying relay QM establishes a second holding cir-
cuit for the transfer relay through the contacts
TRI2 and QM2. The latter holding circuit is
independent of the auxiliary bypass relay con-
tacts PF2.

The holding circuit for the quota modifying
relay QM is controlled by several contacts.
After the car A leaves the ground floor, the switch
61 closes to prevent subsequent opening of the
door relay contacts DR2 from interrupting the
holding circuit of the quota modifying relay QM.
Consequently, until the car A completes its low
zone assignment, the contacts QM3 remain closed
to modify the response of the quota relay Q.

When the car A reverses to return to the ground
floor, the up preference relay contacts W2 and ]
open. Upon return return of the car A to the
second floor, the switch 62 is reopened by its cam
to interrupt the holding circuit for the quota
modifying relay QM. Deenergization of this re-
lay restores the circuits associated with the quota
relay Q to the condition illustrated in Fig. 5. By
lengthening or shortening the cam 68 of the
switch 82, the position of the car A at the time
the quota relay is restored may be adjusted as
desired. In the present case, restoration takes
place when the car A reaches the second floor.

Referring again to the high call reversing relay
J, the closure of the quota modifying relay con-
tacts QM5 conditions the relay J for energiza-
tion. 1If the car A is moving in an up direction,
the up direction preference relay contacts W6
are closed. Assuming that no car call buttons
are actuated, the high ear call relay contacts Hi
are closed. Consequently, upon closure of the
contacts K of the high call reversing relay J,
the car A will be reversed.

If the car A is in the low zone conditioned to
move in an up direction at the moment the quota
modifying relay contacts QM5 close, the car will
reverse at the highest registered down call in
the low zone. Such reversal results from ener-
gization of the high floor call relay X through
the brush 34 and the circuit 51, Unless the by-
pass switch 27 is manually actuated, the car A
will pick up all down ecalls during its return to
the ground foor.

Should the car A be conditioned to move up-
wardly in the high zone at the time the contacts
QMS close, it will reverse at the lowest down call
above the car as a result of energization of the
relay K through the brush 34 and the circuit Sla.
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If no down call exists above the car A at this time,
the high floor call relay K will be energized
through the brush 34 and the circuit 5i¢ at the
next floor to complete an energizing circuit for
the reversing relay J.

When the high call reversing relay J is ener-
gized, it esftabiishes a holding circuit through
contacts Hi, J3, W% and J5. Stopping of the
car deenergizes the up direction preference relay
W to close the contacts W1 and open the con-
tacts WG. Since the dcors start to open before
the relay W is deenergized, the door relay con-
tacts DRI maintain the holding circuit and the
high call reversing relay J remains energized
until the doors of the car A are reclosed to sepa-
rate the contacts DR{ of the door relay.

Assuming that the car A is in the high zone at
the time operation of the quota relay Q results in
a reversal of the car, it is desirable that the car
return promptly to the low zone without making
any intermediate stops. Such operation is pro-
vided by a load center or limiting relay Z. Ener-
gization of the relay Z is derived through the con-
tact segments el—ef, the brush 48 and front
contacts X7 of the down direction preference
relay X, The brush 48 may be designed to bridge
the distance between the successive contact seg-
ments el-—eé&. It will be noted that the limiting
relay Z is energized only when the car A is mov-
ing down in the low zone.

Contacts Z1 of the limiting relay Z in coopera-
tion with front contacts QM—1 of the quota
modifying relay and front contacts X8 of the
down direction prefersnce relay X control the
energization of a by-pass relay PB. When the
by-pass relay PB is energized, its contacts PBI
(Fig. 4) ares open 1o prevent energization of the
floor call stopping relay S. Conseguently, as
long as the by-pass relay PB is energized, the car
A will not stop for floor calls.

If the quota modifying relay is deenergized,
the hy-pass relay PB is also deenergized, and the
car A can answer floor calls unless the manual
by-pass switch 27 is actuated. However, if the
quota modifying relay QM is energized while the
car A is in the high zone, and if the car A is
traveling down, the by-pass relay PB is energized
and the car cannot answer floor calls. When the
car A reaches the low zone, the limiting relay Z
is energized through the contact segments ef to et
to open its contacts Z1. This deenergizes the by-
pass relay PB which closes its back contacts PBI
(Fig. 4) and permits the car A to answer down
fisor calls in the low zone.

A high zone ecar, such as the car C, normally
by-prasses down floor calls in the low zone. Refer-
ring to Fig. 5, it will be noted that a limiting
relay CZ is connected through front contacts CX9
of the down direction preference relay for the car
C %0 a brush C45 which coacts with contact
segments Cel to Ced. Consequently, when the
high zone car C is traveling down in the low
zone, the limiting relay CZ is energized to close
its contacts CZI. If back contacts CPG! of a
by-pass control relay CPG are closed, closure of
the contacts CZI complstes an energizing circuit
for a by-pass relay CPB. The by-pass relay
CPR thersupon opens its back contacts CPBI
-(Fig. 4) and prevents energization of the floor
call stopping relay C8 of car C.. The purpose of
the by-vass conirol relay CPG is to prevent en-
ergization of the hy-pass relay CPB under cer-
tain conditions wherein the car C is assigned to
-gnswer down floor calls in the low zone.

“When the car A is traveling down, traffic in
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the low zone may be so heavy that the operator
must actuate his manual by-pass switeh 2T to
by-pass one or more down floor calls. TUnder
these circumstances it may be desirable tem-
porarily to assign a high zone car, such as the
car C, to assist the low zone cars. To this end,
certain relays are provided for conftrolling en-
ergization of the by-pass control relay CPG.

It will be recalled that actuation of the manual
by-pass switch 27 of the car A energizes the relay
PA 10 open the contacts PAL (¥Fig. 4) which pre-
vents energization of the floor call stopping relay
8. In addition, energization of the relay PA
closes its contacis PAZ (Fig. 5) which with back
contacts Pfi of an auxiliary by-pass relay PF
completes an energizing circuit for an auxiliary
by-pass relay PE. HEach of the other low zone
cars, such as the car B, has contacts, such as
the countacts BPAZ, of a by-pass relay similarly
connected in paraliel wiia the contacts PAZ.

The auxiliary by-pass relay PF is controlled in
part by the manual by-pass switches of the high
zone cars, and periorms two funciions. If closure
of the manual by-pass switch of the high zone
car energizes the relay Pf before energization
of the auxiliary by-pass relay P4, the relay PF
prevents assignment of a high zone car to assist
low zone cars. Also the relay P conditions the
low zone cars to assist the high zone cars under
certain conditions. These functions will be dis-
cussed in greater detail below.

Returning to the auxiliary by-pass relay PE,
energization of this relay opens contacts PEi to
prevent the relay PF {rom being energized at a
subsequent time to carry out the functions set
forth in the preceding paragraph. In addition,
contacts PEZ of the relay PE coact with the con-
tacis CX1 of the down direction preference re-~
lay for the car C, the contacts CPB2 of the by-
pass relay CPB for the car C and the contacts
DPGt of the by-pass control relay for the car
D to establish an energizing circuit for the by-
pass control relay CPG. If the down direction
preference relay CX is energized, if the by-pass
relay CPB is not already energized (. e., the car
C is above the low zone) and if the by-pass con-
trol relay DPG of the car D is not already en-
ergized, closure of the contacts PE2 energizes the
by-pass control relay CPG to open its contacts
CPGi. This prevents energization of the by-pass
relay CPB when the car C enters the low zone
and permits the car to pick up low zone down
fioor calls.

When the by-pass control relay CPG is en-

88 ergized, it closes its contacts CPG2 to establish

a holding circuit across the contacts PEZ2. Con-
sequently, the relay CPG remains energized until
the contacts CXT are opened upon arrival of the
car C at its ground terminal.

60 The number of high zone cars which can be

65

i3

assigned at one time to assist the low zone cars
is determined by the interlocking of the by-pass
control relays (such as the relays CPG, DPG) of
the high zone cars. In the present case, only one
car can be assigned at one time. Each of the
by-pass control relays has back contacts in series
with the windings of the remainder of the by-
pass control relays. Conseguently, the first by-
pass control relay to be energized prevents en-
ergization of the remainder of the by-pass con-
trol relays. For example, if the by-pass control
relay of the car I is energized first, it opens the
contacts DPGI to prevent energization of the by-
pass control relay CPG.

As previously pointed cut, the car A has con-
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tacts PA2 of its by-pass relay PA arranged to
control in pari the energization of the auxiliary
by-pass relay PE. Each additional low zone car,
such as the car B, has contacts, such as the
contacts BPAZ, of a relay similar to the by-pass
relay PA arranged in parallel with the contacts
PA2 for controlling similarly the energization
of the auxiliary by-pass relay PE.

Turning now to another aspect of the inven-
tion, trafiic for the high zone cars may become
s0 ‘heavy that the operator of one of the high
zone cars, such as the car C, may actuate his
manual by-pass switch C27 to bypass certain floor
calls. It will be recalled that actuation of the
switch C27 energizes the by-pass relay CPA and
opens the contacts CPAI (Fig. 4) to prevent en-
ergization of the floor call stopping relay CBS.
Under these circumstances, if the low zone cars
are not unduly loaded, it may be advisable to as-
sign a low zone car temporarily to assist the high
zone cars. This is one of the functions of the
auxiliary by-pass relay PF,

When the by-pass relay CPA is energized, it
closes contacts CPAZ which control the energiza-

tion of the auxiliary by-pass relay PF through o

back contacts PE( of the auxiliary by-pass relay
PE. Therefore, if the relay PE is not already
energized as a resul; of a manusal by-passing op~
eration by one of the low zone cars, the closure
of the contacts CPA2 energizes the auxiliary by~
bass relay PF. Hach of the other high zone cars,
such as the car D, has contacts, such as the con-
tacts DPA2 of a by-pass relay connected in par-
allel with the contacts CPA2.

Energization of the auxiliary by-pass relay PP
opens contacts PFI to prevent a subsequent man-
ual by-passing operation of one of the low zone
cars from opening the contacts PEl to deener-
gize the relay PF. In addition, energization of
the auxiliary by-pass relay PF opens the contacts
PF2.

When the car A leaves the ground floor, the
transfer relay TR is energized by engagement of
the contact segment 83 by the contact brush 64
(if it is not already energized). A holding cir~
cuit for the relay is established through its fron
contacts TRI2 and the back contacts PF2 of the
auxiliary by-pass relay PF. This conditions the
car A for contrel by the circuits 51 and 5lg in
the manner previously discussed.

Assuming that the car A has left the ground

floor, opening of the contacts PF2 results in de-
energization of the transfer relay TR and condi-
tions the car A for control by the circuit 58,
which is a high down call reversal circuit.
will be recalled that deenergization of the trans-
fer relay TR is accompanied by closure of the
contacts TRi{. Such closure conditions the high
call reversing relay J for operation when the car
is traveling up and the contacts Hi and Kl are
closed. Consequently, the car A enters the high
zone and operates high down call reversal to as-
sist the high zone cars. When the car returns to
the ground floor, engagement of the contact seg-~
ment 63 by the brush 64 reenergizes the transfer
relay TR and restores the car to control by the
circuits 51 and 5la.

It should be noted that if the quota modifying
relay QM is energized the contacts QM2 are closed
to shunt the contacts PF2. Under such condi-
tions, the opening of the contacts PF2 cannot
affect the transfer relay TR and no low zone car
is-assigned to assist the high zone cars. However,
after the transfer relay TR has been deenergized,
the contacts TRI2 are open and closure of the
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contacts QM2 of the quota modifying relay can-
not affect the transfer relay. Therefore, opera-
tion of the quota relay Q after a low zone car has
been assigned to assist the high zone cars cannot
cancel the assighment.

After a low zone car has accepted an assign-
ment Lo assist the high zone cars, the remaining
low zone cars are restored for control by the quota
relay Q. Such restoration is effected by an auxil-
lary transfer control relay PD which has front
contacts PD{ for energizing the transfer relay
TR independently of the contact segment 63 and
the brush 64,

Energization ‘of the auxiliary transfer control
relay PD is independently effected by a separate
transfer control relay associated with each of the
low zone cars. For example, the car A has a
transfer control relay PC which, when energized,
closes contacts PC2 to energize the auxiliary
transfer control relay PD. Similarly, the car B
has contacts BPC2 of a similar transfer control
relay connected in parallel with the contacts PC2.

Contacts J8 and TRI3 respectively associated
with the high call reversing relay J and the trans-
fer relay TR control the energization of the trans-
fer control relay PC. If the car A is assigned to
assist the high zone cars following a by-passing
operation of a high zone car, the back contacts
TR12 are closed. As soon as the high call revers-
ing relay J is energized, its contacts J8 close to
complete an energizing ecircuit for the transfer
control relay PC through the contacts TRI13. The
resulting energization of the relay PC closes the
contacts PC2 to energize the auxiliary transfer
control relay PD. The relay PD, when energized,
closes its contacts PD{ and restores the remainder
of the low zone cars to control by the quota relay.
Since the high call reversing relay J is energized
when the car A is at an appreciable distance from
the floor at which it reverses (possibly two or
more floors away) the remainder of the low zone
cars are restored to quota control as soon as con-
venient.

Energization of the transfer control relay PC
also opens contacts PC3 to prevent energization
of the quota medifying relay QM. This prevents
closure of the contacts QMI of the guota modi-
fying relay -and allows the car A to answer all
down calls during its return to the ground floor,

When the transfer control relay PC is ener-
gized, it additionally closes contacts PCI which
cooperate with the contacts 22 of the limiting re-
lay to establish a holding circuit for the relay
PC. When the car A moving downwardly enters

5 the low zone, the limiting relay Z is energized to

open its contacts Z2 and deenergize the transfer
control relay PC. This restores the car A for
control by the quota modifying relay QM and the
quota relay Q.

If a low zone car is adjacent the upper termi-
nal fioor when the manual by-pass switch of a
high zone car is actuated, it is preferable that
no other low zone car be specifically assigned to
assist the high zone cars. To this end, the con-
tact segment 85 is positioned for ensagement
by the brush $§ when the car A is adjacent to
its upper terminal floor. The contact segment
and brush shunt the contacis J8 and cooperate
with the back contacts TRI3 to establish an en-
ergizing circuit for the transfer control relay PC.

Let it be assumed that the car A is adjacent
the upper terminal when the manual by-pass
switch C27 is actuated. The resultant energiza-
tion of the by-pass relay CPA closes the contacts
CPA2 to energize the auxiliary by-pass relay PR
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(this assumes that the auxiliary by-pass relay
contacts PEl remain closed). If the quota modi-
fying relay QM is deenergized, the energization of
the relay PF opens its contacts PF2 to deenergize
the transfer relay TR. When the transfer relay
TR is deenergized, the contacts TR1d close and
connect the transfer control relay PC across the
supply conductors L5, L—B through the brush
66 and contact segment §5. The resulfing ener-
gization of the transfer control relay PC closes
the contacts PC{ to establish with the contacts
72 a holding circuit for the relay PC. The con-
tacts PC2 slso close to energize the auxiliary
transfer control relay PD. The relay PD closes

its contacts PDI{ to reenergize the transfer relays :;

of all low zone cars. However, the transfer con-
trol relay PC also has opened its contacts PC3
to prevent energization of the quota modifying
relay QM. This permits the car A to answer all

down calls on its return to the ground floor de- »

spite subsequent energization of the quota relay
Q. The remainder of the low zone cars are sub-
jeet to control by the quota relay Q. When the
car A arrives at the low zone on its return to

the ground floor, the energization of the limiting »

relay Z opens the back contacts Z2 to deenergize
the transfer control relay PC. Consequently, the
relay PC opens its contacts PC2 to deenergize the
auxiliary transfer control relay PD and closes its
contacts PC3 to permit energization of the quota
modifying relay QM.

It is believed that the invention will be under-
stood more clearly by reviewing briefly typical
operations of the elevator cars. These operations
will be discussed only for the system as designed
to serve traffic which is predominantly in a down
direction. In other words, the system is con-
nected as shown in the drawings for zone oper-
ation. It will be recalled that low zone cars, such
-as cars A and B, give preferential service to the
low zone floors t, 2, 3 and 4. High zone cars, such
as the cars C and D, give preferential service to
the hizh zone floors 5, 6§ and 1.

Basic operation, car C

Although the high zone car C may be connected
to operate high car reversal, it will be assumsd
for the purpose of discussion that it operates on
g through trip basis.

ground or reference floor. Moreover, they an-
swer all up calls at all floors. They are dispatched
at intervals on arrival at the ground or reference
floor and are dispatched instantly on arrival at.
the upper terminal floor. h
Assuming that the car C is at the ground floor
with its doors open to receive passengers, the up
direction preference relay CW (Fig. 3) will be
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It will be recalled that the . .
high zone cars take all up passengers from the :

energized. This is true for the reason that ar-..

rival of the car at the ground or reference floor

actuates the limit switch C30B which is opened
to deenergize the down direction preference relay
CX. Closure of the back contacts CX2 of the
relay CX establishes an energizing circuit for the .

up direction preference relay CW across the sup- 6

ply conductors CL4-3, CL—3 through the back
contacts CD8 of the down switch and the closed
contacts of the upper limit switch C30T.

Closure of the doors of the car C results in ..

energization of the door relay CDR, and closure
of the car switch CCS complefes an energizing
circuit for the up direction switch CU and the
car running relay CM. This circuit may be traced
“from the supply conductor CL--3 through the.
switch CCS, front contacts CW1 of the up direc-

5

22

tion preference relay, back contact CFi of the
stopping inductor relay, closed contacts of the
limit switch CSTU, the winding of the up switch
CU, the winding of the car running relay CM and
the safety devices C23 to the supply conductor
CL—2. Energization of the up switch CU results
in establishment of a holding circuit therefor
through the front contacts CUS of the switch.

The switch CU also closes its contacts CU! to
release the brake C15 and closes iis contacts CU2,
CU3 to energize the field winding CGF with pro-
per polarity to initiate movement of the car C
in an up direction. It will be recalled that clo-
sure of the contacts CU2, CU3 energizes the field
winding CGF through the resistor CRI.

The high speed relay CV is energized in re-
sponse to closure of the contact CU& of the up
switch through the limit switch CVIU and the
back contacts CEl of the slowdown inductor re-
lay. This results in closure of the contact CV¢
to shunt the resistor CR! and conditions the car
C for high speed operation.,

Car C runs up at full speed and stops for all
up floor calls or all up car calls. It will be re-
called that an up floor call results in energization
of the floor call stopping relay CS (Fig. 4) to close
the contacts CS{ (Fig. 3). Purthermore, a car
cail results in energization of the car call stopping
relay CT (Fig. 4) to close the contacts CT1 (Fig.
3). Closure of either of the contacts CS1 or CT!
energizes the slowdown inductor relay winding
CE, the stopping inductor relay winding CF and
the inductor holding relay CG which closes its
contacts CG! to maintain the windings energized.
While these windings are energized, if the car C
passes an up plate CUEP (Fig. 1), contacts CE!
(Fig. 3) are opened to deenergize the high speed
relay CV. This results in the slowing down of
the car C. As the car C passes the up plate CUFP
(Fig. 1), the stopping inductor relay CF picks up
to open its contacts CF{ and consequently deen-
ergizes the up switch CU and the car running re-
lay CM. The resulting opening of the up switch
contacts CU2 and CU3 deenergizes the field wind-

- ing CDF and the opening of the contact CU} re-

sults in application of the brake to stop the car
C at the desired floor. The deenergization of
the car running relay CM results in opening of
the contacts CMI and deenergizes the slowdown
inductor relay CH, the stopping inductor relay
CF and the inductor holding relay G. After the
car C has stopped for an up call, it is restarted
in the manner previously discussed.

When the car C arrives at the uppsr terminal
floor, the car call stopping relay CT (Fig. 4)
is energized from the contact segments Cal of
the associated floor selector. Energization of the
car call stopping relay CT results in the stopping
of the car at the seventh floor in the manner
previously discussed. Arrival of the car C at the
seventh fioor resuits in opening of the upper limit
switch C38T (Fig. 3) to deenergize the up direc-
tion preference relay CW. 'This relay conse-
quentiy closes the back contacts CW2 to energize
the down direction preference relay CX (the con-

tacts CU3 and the lower limit switch C3B are

cloged). ‘This conditions the car C for a return
1o the reference or ground floor.

At the expiration of the predetermined dis-
pafching interval (which may be instantaneous
in the present case), the car C receives a dis-
patehing signal and the operator closes his doors
to energize the door relay CDR. It will be re-
called that this relay is energized when the doors

‘aie closed and deenergized when the doors are
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opened. The operator closes the car:switch CCS
to energize the down switch CD and the car
running ralay CM. The energizing cireuit may
be traced from the supply conductor CL-2
through the car switch CCS, front contacts CX!
of the down direction vreference relay, back con-
tacts CF2 of the stopping inductor relay, closed
contacts of the bottom limit switch CSTD, the
windings of the down switch CD, the car running
relay CM and the safety devices C23 to the sup-
ply conductor CL—&. Contacts CD5 of the down
switeh CD close to establish s holding circuit for
the switech. In addition, the down switch CD
closes its contacts CD2 to release the brake Ci5
and closes ifs contacts CD! and CD3 to energize
the field winding CG¥™ and start the car ¢ on
its down trip. Closure of the contacts CDA4 .of
the down switch energizes the high speed relay
CV to shunt the resistor CR{ and condition the
car C for high speed operation.

As the car C moves toward the ground or ref-
erence foor, car calls result in the energization
of the car call stopping relay CT (Fig. 4) to stop
the car C at the desired floor. Furthermore,
down floor calls which are registered for the high
zone energize the floor car stopping relay CS
(F'ig. 4) of the car C to stop the car at .the de-
sired floor in order to accept passengers desir-
ing transportation to a lower floor. The relays
CT and CS operate in a conventional manner to
stop the car C at the desired floor. After comple-
tion of the desired stop, the car C may be started
in a conventional manner to proceed towards the
ground or reference fioor.

Entry of the car ¢ into the lower zone results
in engagement of the contact segment Ced (Fig.
5) by the brush C4£9 to energize the limiting re-
lay CZ. The limiting relay closes its contacts
CZ1 to energize the automatic by-pass relay CPB.
This assumes that the back contacts CPG{ of
the by-pass control relay are closed. It will be
recalled that if the car € is conditioned to an-
swer down floor calls in the low.zone, the con-
tact CPG{ are open to prevent energization of
the automatic by-pass relay CPB.

Energization of the automatic by-pass relay
CFB opens its back contacts CPBI (Fig. 4). Such
opening prevents energization of the floor eall
stopping relay CS. As a result, the car C can-
not answer down floor calls in the low zone and
proceeds directly to the ground floor. It can, of
course, stop at low zone floors in response to
car calls.

As car C approaches the ground floor, the car
call stopping relay CT is encrgized by engage-
ment of the contact segment Chi (Fig. 4) by
the brush C42 to stop the car C at the ground
or reference floor in a conventional manner. Also
in approaching the ground floor, the down direc-
tion preference relay CX (Fig. 3) is deenergized
in response to opening of the bottom limit switeh
C&0B. In opening, the down direction prefer-
ence relay CX not only conditions the up direc-
tion preference relay CW for energization, but it
opens its contacts CX8 (Fig. 5) to deenergize
the limiting relay CZ. Opening of contacts CZl
of the limiting relay deenergizes the by-pass re-
lay CPB to permit the car C to stop on its next
upward trip at desired floors.

Basic operation, car A

It will be recalled that the low zone car A ac-
cepts no passengers at the ground or reference
floor and it answers no up floor ealls. If the
quota relay for the low zone cars is not ener-
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gized, the car A runs to the upper terminal floor
and.is dispatched in the same manner employed
for the high zone cars. During the down trip,
car A answers all down calls hoth in the high
zone and in the low zone.

If the quota relay is energized before the car
A enters the high zone, the car runs high call
reversal in the lower zone.

If the quota relay is energized while the car
A is traveling up in the high zone, the car reverses
at the next down floor call or if no down floor
call exists above it, it reverses at the next floor
to rasturn directly to the low zone where it an-
swers down floor calls.

Turning now to a more detailed description of
the basic operation of the car A, it will be as-
sumed that the car is at the ground or reference
floor. Under these conditions, as the car leaves
the.ground floor, engagement of the contact sag-
ment 63 (Fig. 5) by the brush 64 assures ener-
gization of the zons transfer relay TR. When
the car A leaves the ground or reference floor,
the transfer relay TR is maintained energized
by a holding circuit which extends through the
front contacts TRI2 of the transfer relay and
the back contacts P72 of the by-pass control re-
lay PP. As long as the transfer relay TR is
cnergized, the car A operates on the ecircuits 51
and Sia.

In order to sbart an upward trip, the operator
of car A closes his doors and operates his car
switch CS (Fig. 3). The operating sequence for
starting the car A is similar to that discussed for
‘the car C.

Since the floor call contact segments 2 to b§
(Fig. 2) of the car A are disconnected when the
car A is conditioned for low zone operation, car
A does not answer up calls as it leaves the ground
or reference floor. Consequently, the car A
40 travels directly to the upper terminal floor and

stops at the upper terminal floor in a conventional

manner. Actuation of a single down floor button
in the low zone does not affect the upward travel
of the car A for the reason that closure of only
48 one of the contacts of the down call storing relays
2DR, 3DR, 4DR does not cause the quota relay Q
(Fig. 5) to pick up.
The car A is dispatched from the upper ter-
minal floor in the same manner discussed with
80 reference to the high zone cars. During its re-
turn to the ground ficor, the car A answers all
down calls whether in the high zone or in the low
zone. Such down floor calls result in energiza-

tion of the floor call stopping relay S (Fig. 4)
85 to stop the car at the desired floors in a manner

which will be apparent from the foregoing dis-

cussion.
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Quota operation—car A in low zone

60 Tet it be assumed next that while the car A
is.in the low zone, down floor calls are registered
for floors 2 and 3. These calls result in closure
of the contacts 2DR and 3DR (Fig. 5) of the down
call storing relays and sufficient current passes

63 through the quota relay Q to cause this relay to
pick up. The resulting closure of the contacts QI
energizes the auxiliary quota relay QA to open
contacts QAI and close eontacts QA2. Opening
of the contacts QA! introduces the resistor RT

70 in series with the winding of the quota relay Q
in order to facilitate drop out of the quota relay
when a resistor is subsequently connected across
the quota relay and the resistor RI.

Since the transfer relay is energized, the con-

15 tacts TRI4 are closed and if car A is at the ground



2,492,010

25

floor or traveling upwardly the contacts W9 of
the up direction preference relay will be closed.
If the contacts PC3 of the transfer control relay
also are closed, closure of the contacts QA2 ener-
gizes the quota modifying relay QM. The quota
modifying relay thereupon closes its contacts
QM3 to connect the resistor R5 in parallel with
the winding of the quota relay Q and the resistor
R1. This drops the current through the winding
of the quota relay Q sufficiently to cause the relay
to drop out and open its contacts QI. Opening of
the contacts Q{ deenergizes the auxiliary quota
relay QA to close contacts QAl. Consequent'y,
the quota relay @ will remain deenergized until
more than two down floor calls are registered in
the low zone.

Energization of the quota modifying relay QM
also closes contacts QM4 which in cooperation
with the contacts W8 of the up direction prefer-
ence relay complete a holding circuit for the quota
modifying relay around the contacts QA2 and W9.

It will be noted that if the car A is at the ground
floor, the quota modifying relay QM is not ener-
gized until the doors are closed to close the door
re'ay contacts DR2. However, when the car A
leaves the ground floor, the switch 681! closes to
maintain energization of the quota modifying
relay despite subseouent opening of the doors
and of the contacts DR2.

The auota modifying relay QM also closes con-
tacts QM2 to maintain the transfer relay TR
energized desnite subsequent openings of the con-
tacts PF2 of the by-pass control relay. Since the
transfer relay TR is maintained energized, car
A must continue to operate on the circuits 51
and 5la.

1t should be noted further than energization of
the quota modifying relay QM closes contacts
QM5 to condition the high call reversing relay J
for energization. Since the car A is assumed to
be traveling in an up direction, the contacts W6
of the up direction preference re'ay are closed
and the high call reversing relay J will be ener-
gized if the contacts HI of the high car call relay
remain closed and the contacts Kl of the high
floor call relay are closed.

Since the contacts 3DR3 of the down call stor-
ing relay 3DR are open, the high floor call relay
K cannot be energized at the contact segment d2
for the second floor. However, as soon as the
brush 34 engages the contact segment d3 for the
third foor, an energizing circuit is completed for
the high floor call relay K. This circuit may be
traced from the supply conductor L5 through
a conductor 11, back contacts 4DR4 of the down
call storing relay for the fourth floor, contacts
TRS of the transfer relay, the contact segment d3,
the brush 34, the front contacts W5 of the up
direction preference relay and the winding of the
high floor call relay K to the supply conductor
L8,

When the high floor call relay K is energized,
the circuit for the high call reversing relay J is
completed and may be traced from the conductor
L-+5 through the winding of the high call re-
versing relay J and the contacts Hi, Kf, W6, and
QM5 to the supply conductor L5, A holding cir-
cuit for the relay may be traced from the supply
conductor L+5 through the winding of the relay
J and the contacts Ki, J3, J4, DRI and J5 to the
supply conductor L—8. Therefore, the relay re-
mains energized until the doors of the car A are
closed at the third foor to open the contacts DRH.
("The doors start to open before the car A reaches
its stopping inductor plate. Consequently the
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door relay back contacts DRI close before the

contacts W6 open.)

Energization of the high call reversing relay

J closes the contacts JI to energize the inductor
6 holding relay G, the slowdown inductor relay E
and the stopping inductor relay F (Fig. 3). Such
energization of the inductor relays results in the
stopping of the car A at the third floor in a
conventional manner.

It will be recalled that as the car stops, the
car running relay M is deenergized and conse-
quently opens its contacts M2 (Fig. 3). Since
the contacts J2 of the high call reversing relay
also are open, the up direction preference relay
W is deenergized and closes its contacts W2 to
energize the down direction preference relay X.
Consequently, the car A is conditioned for a re-
turn to the ground flocor. When the operator
of the car closes his doors and operates the car
switeh CS, the car A will return to the ground
floor stopping at the second floor in a2 conven-
tional manner to pick up the down call at the
second flgor.

It will be noted that when the quota modifying
relay is energized, it closes contacts QMI which
are in series with the automatic by-pass relay
PB. However, since the contacts X8 which are
also in series with the relay PB are open, the
relay remains closed and permits the car A to
stop at the third floor. When the car A reverses
at the third floor, the contacts XT of the down
direction preference relay close to energize the
limiting relay Z. The resulting opening of the
contacts Z{ prevents energization of the by-pass
relay PB and permits the car A to pick up the
down call at the second floor.

When the ear A reverses at the third floor,
the contacts W8 of the up direction preference
relay open but the holding circuit for the quota
modifying relay QM remains closed through the
mechanical switch 62. When the car A reaches
the second floor, the switch 62 is opened by its
cam 60 to deenergize the quota modifying relay
QM. It should be noted that the deenergization
of the quota modifying relay QM results in an
opening of the contacts QM3 and again permits
energization of the quota relay Q by two reg-
jstered down floor calls in the lower zone.
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Quota operation—car A in high zone

If at the time the car leaves the ground floor
on an upward trip, a down floor call is registered
only for the second floor, the quota relay Q does
not pick up. Consequently, the car A can enter

55 the high zone. Let it be assumed that imme-
diately after the brush 34 (Fig. 5) leaves the
contact segment d§, down floor calls are reg-
istered for the third, fifth, and sixth floors.
Since two registered calls are received from the

60 low zone, the quota relay Q picks up and suc-
cessively effects the energization of the auxiliary
quota relay QA and the gquota modifying relay
QM in the manner previously discussed. Since
the car is traveling in an upward direction, clo~

65 sure of the contacts QM{ of the quota modifying
relay cannot effect energization of the automatic
by-pass relay PB (. e., contacts X8 are open).
Also, closure of the contacts QME conditions the
high call reversing relay J for energization.

70 When the brush 34 engages the contact segment
ds, an energizing circuit for the high floor call
relay Is established which may be traced from
the supply conductor L--5 through the contacts
8DR4A (which are closed because a down floor

75 call has heen registered on the sixth fioor), the
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contacts TR2 of the transfer relay, the con-
tact segment d6, the brush 34, the contacts W5
of the up direction preference relay and the
winding of the high floor call relay K to the
supply conducter L—5. Tf a down foor call also
had been registered for the seventh floor, this
energizing circuit still would have been estab-
lished. Consequently, the car A will be condi-
tioned to reverse at the first down floor call above
the car. Closure of the contacts Ki results in
energization of the high call reversing relay J
and a reversal of the car A in the manner pre-
viously discussed. It will be recalled that when
the operator of the car recloses his doors, the
contacts DRI of the door relay open to deener-
gize the high call reversing relay J. When he
recloses the deors and closes his car switeh, the
car A is conditiened for movement towards the
ground floor in a conventional manner. Since
the car is conditioned for movement in a down-
ward direction, the front contacts X8 of the
down direction preference relay X are closed.
In addition, the brush 40 is located above the
uppermost contact B4 and the limiting relay Z
consequently is deenergized. Since the contacts
QMI of the quota modifying relay are closed,
the automatic by-pass relay PB is enctgized to
open its contacts PBI (Fig. 4). This prevents
energization of the floor call stopping relay S
and the car A consequently by-passes the down
floor call which is registered for the fifth floor.

As the car A enfers the low zone, the brush
48 (Fig. ) engages the uppermost contact seg-
ment ef to energize the limiting relay Z. The
resulting opening of the back contacts Z{ of the
limiting relay deenergizes the automatic by-pass
relay PB to close the confacts PBI (Fig. 4). This
permits the energization of the floor call stopping
relay S in a normal manner at the third and
second floors to pick up the desired down floor
calls in the low zone. As the car A continues
its downward travel, the switch 62 is opened to
deenergize the quota modifying relay QM in the
manner previously discussed.

Car A by-passes

Lebt it be assumed that the car A is loaded
as it leaves the third floor during its return to
the ground floor and that the car by-passes all
further floor calls. If the car C is traveling down
in the high zone at the time, it may be condi-
tioned to assist the low zone cars by answering
down floor calls in the low zone, such as a - down
call for the second floor.

The operator of the ecar A starts his car down

from the third floor in a normal manner. How-
ever, he energizes his manual by-pass relay PA
(Fig. 5) by actuating the by-pass switch 27.
Energization of the manual by-pass relay PA
opens the contacts PA1 (Fig. 4) to prevent energi-
zation of the floor call stopping relay 8. Con-
sequently, the car A cannot pick up a down floor
call at the second floor but returns directly to the
ground floor.
- Energization of the manual by-pass relay PA
also closes contacts PA2 (Fig. 5) to energize the
by-pass control relay PE. This assumes that the
hack contacts PE{ of the by-pass control relay PF
are closed. If one of the high zonhe cars is manu-
ally by-vassing at the time the contacts PA2 are
closed, the by-pass contrel relay PF is energized
to open its hack contacts PFi. This would pre-
vent energization of the by-pass control relay P
Under these circumstances, a high zone car could
not be assigned to assist the low zone cars.
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If the contacts P! are closed and the by-pass
control relay PE is energized, contacts PE2 are
closed to energize the by-pass controi relay CPG.

Such energization cecurs only if the car C is con-
5 ditioned to travel down (that is, the contact OX
must be closed), if the car C is in the high zone
(that is, contact CPB2 must be closed) and if the
car D has not previously responded to the energi-
zation of the by-pass control relay PE (that is,
the contacts DPG{ must be closad).

Energization of the by-nass control relay CEG
opens the contacts CPG{ to prevent energization
of the automatic by-pass relay CPB. Since the
contacts CPG2 close in response to energization
of the by-pass control relay CPQG, the relay is
maintained energized despite subsequent opening
of the contacts PE2. Conseqiiently, when the car
C enters the low zone, engagement of the contact
segment Ced by the brush C£8 may energize the
limiting relay CZ but cannot energize the auto-
matic by-pass relay CPR through closure of the
contacts CZI. Since the automatic by-pass relay
CPB remains deenergized, the contacts CPB!
(Fig. 4) remain closed and the floor call stopping
relay C2 can be energized by the contact segment
Cg2 to stop the car C at the second floor. The
car thereupon picks up the second floor down call
in a ccnventional manner and is restarted in a
conventional manner towards the ground floor.
When it reaches the ground foor, the car C is
stopped and conditioned for upward travel in a
conventional manner. It will be recalled that
such conditioning includes the deenergization of
the up direction preference relay CX (Fig. 3) and
the resultant opening of the contacts X7 (Fig.
5). Opening of the contacts CX7 deenergizes the
by-pass control relay CPG to reset the high zone
car C for normal operation. It will be understood
that when the car A arrives at the ground ilcor,
the by-pass switch 27 is released and the relays
PA and PE consequently reset.
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Car C by-pusses in high zone

If a high zone car by-passes in the high zone,
45 and if the quota relay is deenergized, all up di-
rected low zone cars are conditioned to run high
down floor call reversal into the upwver zone. As
soon. as the first low zone car picks up the
stopping inductor relay for the highest down call,
50 the remainder of the low zons cars veset for
normal operation. The car which is assigned to
assist the high zone cars answers all down calis
during its return to the ground floor.,
Let it be assumed that the car A starts up from
65 the ground floor just as the car C starts down
from the upper terminal floor and that the car C
s loaded. The eoperator of the car C actuates his
manual by-pass switch C27 to by-pass a down
floor call which is rezistered for the sixth tloor.
60 As a result of the actuation of the switch €21
(Fig. 5), the manual by-pass relay CPA is ener-
gized to open its contacts CPA{ (Fig. 4). 'This
prevents energization of the floor eall stopping
relay CS.in response to the sixth floor eall.
Energization of the manual by-pass relay CPA
also closes the contacts CPA2 to energize the by-
pass control relay PF. This assumes that the
contacts PE! remain closed. If a low rone car
were by-passing calls at the time the overator of
70 car C actuates his by-pass switch, the contacts
PE! would be open to prevent energizaticr of the
by-pass control relay PF. This would nravent the
assignment of a low zone car to assist the high
ZOne cars.
In response to energization of the by-pass con-

85
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trol relay PP, the contacts PF2 are opened to de-
energize the transfer relay TR. This assumes
that the quota modifying relay QM has not pre-
viously been energized to close the contacts GM2.
Had these contacts been closed the car A could
not be assighed to assist the high zone cars.
Deenergization of the transfer relay TR condi-
tions the car A for countrol by the circuit 58. Con-
sequently, the car A will enter the high zone.
Deenergization of the transfer relay TR also
opens the contacts TRIA to prevent subsequent
energization of the relay QM and closes contacts
TRI! to condition the high call reversing relay J
for energization. When the brush 34 engages the

contact segment d§, an energizing circuit is com- |

pleted for the high floor call relay K. This
energization circuit may be traced from the
supply conductor L--5 through the contacts
TDR2, and TRI{, the contact segment d§, the
brush 34, the contacts W3 and the winding of the
high floor call relay K to the supply conductor
L5,

Fnergization of the high floor call relay K
closes contacts K| to complete an energizing cir-

cuit for the high call reversing relay J. The en- ¢

ergizing circuit may be traced from the conductor
L5 through the winding of the high call revers-
ing relay J and the contacts Hi, Ki, W6 and TR
to the conductor L—3. Consequently, the high
call reversing relay J picks up to establish a hold-
ing circuit for itself which is similar to the hold-
ing circuit previously discussed.

Energization of the high call reversing relay
J stops the car A at the sixth floor and reverses
the car in the manner previously discussed.

When ensrgized, the high call reversing relay
J also closes a pair of contacts J6 to energize,
through the contacts TRI3 of the transfer relay,
the transfer control relay PC. The transfer
control relay PC establishes a holding circuit for
itself through the contacts PC{ and the back
contacts Z2 of the limiting relay Z. In addition,
the transfer control relay PC opens the contacts
PC3 to prevent energization of the quota modi-
fying relay QM. Finally, the transfer control
relay closes its front contacts PC2 to energize
the auxiliary transfer control relay PD. The
auxiliary transfer control relay PD closes its front
contacts PDI to reenergize the transfer relay TR
and thereby returns the car A to the control of
the circuits 51 and Bia. Since the quota modify-
ing relay cannot be energized to affect the op-
eration of car A, (contacts QMI cannot close to
energize the automatic by-pass relay PB), the
car picks up all high zone down floor calls dur-
ing its return to the ground floor.

As the car A enters the low zone, the brush 40
engages the contact segment ed to energize the
limiting relay Z. The limiting relay opens its
back contacts Z2 to deenergize the transfer con-
trol relay PC. The resulting opening of the con-
tacts PCI and PC2, and closing of the contacts
PC3 resets car A for control by the quota relay
Q@ and the quota modifying relay QM.

Car C by-passes—car A at upper terminal floor

If a low zone car is at the upper terminal floor
when the high zone car C by-passes the down
floor call at the sixth floor, it is desirable that
only such low zone car be assigned to assist the
high zone cars. Let it be assumed that the car
A is at the upper terminal ficor under these cir-
cumstances. By inspection of Fig. 5, it will be
noted that when the car A is adjacent the upper
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terminal floor, the contact segment 65 is engaged

by the brush 66 to establish an energizing ecir-

cuit for the transfer control relay PC which is
independent of the front contacts J6 of the high
5 call reversing relay.

When the car C by-passes, as previously pointed
out, it energizes the manual by-pass relay CPA
and the by-pass control relay PF. Energization
of the by-pass control relay PF opens the con-
tacts PF2, as previously pointed out, to deener-
gize the transfer relay TR of the car A. If the
car B is upwardly directed in the low zone at the
same time, the energization of the by~passing
control relay PF also deenergizes the transfer
relay for the car B.

‘When the transfer relay TR of the car A is
deenergized, the contacts TR {3 close to complete
an energizing circuit for the transfer control
relay PC. This energizing circuit may be traced
from the supply conductor L4-5 through these
contact segments 85, the brush 66, the back con-
tacts TRI13 of the transfer relay and the winding
of the transfer control relay PC to the supply
conductor L.—5. As before pointed out, the
transfer control relay PC establishes a holding
circuit for itself through the contacts PCI and Z2.

Energization of the transfer control relay PC
again results in energization of the auxiliary
transfer control relay PD. This auxiliary trans-
fer control relay, it will be recalled, closes its con-
tacts PDH to resnergize the transfer relay TR and
restores the car A for control by the circuits 54
and 5ia. A% the same time, the auxiliary trans-
fer control relay PD reenergizes in the same way
the transfer relay of the car B. Consequently,
the car B remains in normal operation and is
subject to the quota control relay Q.

Since the transfer control relay PC of the car
A is energized, the contacts PC3 are open to
prevent energization of the quota modifying re-
lay QM. Therefore, the car A is not affected by
a subsequent operation of the quota conirol re-
lay Q and will answer all down calls reached in
the high zone during ifs return to the down
43 floor. '

It will be understood that when the car A en-
ters the low zone on its return trip, the limiting
relay Z is energized to open its back contact Z2.
As a result, the fransfer control relay PC is de-

50 energized to reset the car A for control by the
guota relay Q and the quota modifying relay QM.

The operation of the system as a whole is ex-
tremely flexible. As previously pointed out, the
“getual” position of the load center rlane may be

g5 altered by suitable changes of the circuits 58 and
5i.

The “effective” position of the load center or
demarcation between the high and low =zones
may be said to vary in accordance with the traf-

60 fic distribution and demand. When the trafic
demand in the low zone is light, the low zone
cars rise into the high zones to assist the high
zone cars. Sheuld the trafic demand in the high
zone be relatively heavy, a low zone car may he

85 specifically assigned to assist the high zone cars.

In the event that the traffic demand in the low

zone is relatively heavy, a high zone car may be

specifically assigned to assist the low zone cars.

Let it he assumed that a system has a low

70 zone group of cars having a basic “quota” of
three registered down calls required to energize
the gquota relay. If the quota is changed to two
registered down calls (by adiustment of the re-
sistances of the resistors RE, ete.) the low Zone

75 cars receive their quotas more often and enter
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the high zone less often. This in effect lowers
the load center.

Conversely, if the quota is increased, the load
center in effect is-raised.

If an additional car is placed in the low zone
group, the low zone cars receive their quotas less
often and enter the high zone more frequently.
This in effect raises the load center. The con-
verse is also true.

Although the invention has been described with
reference to certain specific embodiments there-
of, numerous modifications of the invention are
possible. The appended claims are intended to
cover all modifications and embodiments falling
within the spirit and scope of the invention.

I claim as my invention:

1. In an elevator system, a first elevator car
for serving primarily a first group of floors in
a structure, call-actuated control means oper-
able in response to a down call from one of said
floors for stopping said elevator car at said floor,
said control means being selectively operable for
by~-passing said call, a second elevator car for
serving primarily a second group of floors in the
structure, control means for controlling the op-
eration of said second elevator car for the floors
of said second group, said last-named control
means normally by-passing the down cell of the
first group of floors, and auxiliary control means
cooperating with said previously named control
means in response to a by-passing operation of
the first-named control means to by-pass a down
call. on one of the floors of the first group for con-
ditioning said second elevator car to serve the
down call at said last-named flcor.

2. A system as claimed in claim 1, wherein
restoring means are provided for restoring the
system for normal operation after the second
elevator car has had an opportunity to serve the
call at the last-named floor.

3. In an elevator system, a first elevator car
for serving primarily a first group of floors in a
structure having a. reference floor, call-actuated
control means operable in response to a down
call from one of said floors for stopping said
elevator car at said floor, said. control means he-
ing selectively operable for by-passing said call,
2 plurality of second elevator cars for serving a
second group of floors in the structure, control
means for controlling the operation of said sec-
ond elevator cars for the floors of said second
group, said last-named control means normally
by-passing the down call of the first group of
floors, and auxiliary control means cooperating
with said previously named control means in re-
sponse to a by-passing operation of the first-
named control means to by-pass a down call on
one of the floors of the first group for condi-
tioning one of said second elevator cars to serve
the down ecall at said last-named fioor, said
auxiliary control means including restoring means
responsive to arrival at a reference floor of the
first one of said second cars available for an-
swering the last-named call for restoring the
svstern to normal operation.

4. in an elevator system for a structure having
a reference floor, having a first zone of floors and
having a second zone of floors located above said
first zone, a first elevator car for serving pri-
marily the first zone, call-actuated control means
for controlling the operation of the first elevator
car normally for the floors of the first zone, said
control means including call means operable
from a floor in said first zone for stopping the
first elevator car at the floor to provide trans-
portation therefrom to the reference floor, hy-
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pass means operable for preventing the first ele-
vator car from stopping at a floor at which the
associated call means has been operated, a sec-
end elevator car for serving primarily the sec-
ond zone, control means for controlling the op-
eration of the second elevator car normally for
the floors of the second zone, said last-named
control means normally by-passing floors of the
first zone, and auxiliary control means cooperat-
ing with the previously-named control means in
response to operation of the by-pass means to
effect the passing of a call in the first zone by
the first elevator car for conditioning the sec-
ond elevator car to answer the call.

8. In an elevator system for a building having
a reference floor, a first zone of floors ahove the
reference flcor and a second zone of ficors above
the first zone of floors, a plurality of first ele-
vator cars for serving primarily the first zone and
the reference floor, call-actuated control means
for controlling the operation of the frst elevator
cars normally between the floors of the first zone
and the reference floor, said control means in-
cluding call means cperable from any of the
fleors in the first zone for stopping the first
available one of the first elevator cars at any of
the floors at which said call means is operated
to supply transportation towards the reference
floor, by-pass means operable for preventing the
frst available one of the first elevator cars from
answering one of the call means, a plurality of
second elevator cars for serving brimayxily the
second Zone and the reference floor, control
means for ccntrolling the operation of the sec-
ond elevator cars normally between the floors of
the second zone and the reference floor, said
last-named control means normally causing the
second elevator cars to ignore said call means,
and auxiliary control means cooperating with
the previously-named control means in response
to operation of the by-pass means to effect the
passing by one of the first elevator cars of a
floor at which said call means hasg bzen operated
for conditioning the first available of the sec-
ond elevator cars in said second zone to stop at
the passed floor in order to provide transporta-
tion therefrom to the reference floor.,

6. A system as claimed in claim 5 wherein said
auxiliary control means includes restoring means
responsive to arrival adjacent the reference floor
of said first available of the second elevator cars
for restoring the system for normal operation.

7. In an elevator system for a structure having
& first zone of floors and a second zone of floors
above the first zone, a first elevator car, control
means controlling the first elevator car under
heavy traffic conditions to serve the floors of said
first zone and to ignore the flgors of the second
zone, a second elevator car, call-actuated control
means controlling the second elevator car to serve
the floors of the second zone, said call-actuated
control means including eall means operable from
floors in the second zone for stopping the second
elevator car at the associated fioors to provide
transportation in a downward direction, by-pass
means operable for causing the second elevator
car to by-pass g ¢all from a floor normalily served
thereby, and auxiliary control means cooperating
with the previously-mentioneq control means in
response to operation of the by-pass means to
by-pass an operated one of said call means for
conditicning the first elevator car under light
trafic conditions to proceed to, and reverse aft,
the highest down call in said second zone regard-
less of the occurrence of said heavy trafic condi~
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tions prior to the completion of the response of
the first elevator car to said highest down call.

8. In an elevator system for a structure having
a reference floor, a first zone of floors and a sec-
ond zone of floors apove the first zone, a first
elevator car, control means controlling the first
elevator car under heavy traffic conditions to serve
the reference floor and the floors of said first zone
and to ignore the floors of the second zone, said
control means including first call means operable
from the floors of the first zone for stopping the
first elevator car at the associated floors to provide
transportation therefrom to the reference floor,
and said control means including quota. means re-
sponsive to operation of a predetermined number
of said first call means for reversing the first ele-
vator car at the highest down call in the first Zone,
a second elevator car, call-actuated control means
controlling the second elevator car to serve the
reference floor and the ficors of the second zone,
said call-actuated control means including second
call means operable from flocrs in the second zone
for stopping the second elevator car at the asso-
ciated floors to provide transportation in 2 down-
ward direction, by-pass means operable for caus-
ing the second elevator car to by-pass a call from
a floor normally served thereby, and auxiliary
cenitrel means cooperating with the previously-
mentioned control means in response to operation
of the by-pass means to by-pass an operated one
of sald second call means for conditioning the
first elevator ear under light traffic conditions to
proceed to, and reverse at, the highest down call
in said second zone regardless of operation of the
quota means prior to completion of the response
by the first elevator car to said highest down call.

9. In an elevator-system for a building having
a reference floor, a first zone of floors above the
reference fleor and g second zone of floors abave
the first zone, a first elevator car, control means
including first down-cali means operable from the
floors of the first zone for stopping the first eleva-
tor car at the associated floors to provide trans-
porbation therefrom to the reference floor, said
control means under predetermined traffic condi-
tions preventing entry of the first elevator car
into the second zone, a second elevator car, con-
trol means controlling the second car to serveé the
floors of the second zone, said control means in-
cluding second down-call means operable from
the floors of the second zone for stopping the sec-
ond elevator car at the associated floors to provide
transportation therefrom to the reference floor,
by-pass means operable for causing the second
elevator car to by-pass a call from a floor nor-
mally served thereby, and auxiliary control-means
cooperagting with the previously-mentioned con-
trol means in response to operation of the by-pass
means to by-pass an operated one of the second
call means for conditioning the first elevator car
to proceed to, and reverse at, the highest down
call in the second zone if said predetermined
traffic conditions do not exist at the time of the
by-passing, regardless of the occurrence of said
predetermined traffic conditions prior to the com-
pletion of the response of the first elevator car
to the highest down call.

10. In an elevator system for a building having

eference floor, a first zone of floors above the
refarence floor and a second zone of floors above
the first zone, a plurality of first elevator cars,
conircl means including first down-call means
operable from the floors of the first zone for stop-
ping one of the elevator cars at the associated
floors to provide transportation therefrom to the
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reference floor, said control means comprising
quota means responsive to a predetermined num-
ber of said down-call means for reversing an up-
wardly-traveling one of said first elevator cars
g atthe highest down-call in the first zone, a second
elevator car, control means controliing the second
car to serve the floors of the second zone, said con-
trol means including second down-call means
operable from the fioors of the second zone for
stopping the second elevator car at the associated
floor's to provide transportation therefrom to the
reference floor, by-pass means operable for caus-
ing the second elevator car to by-pass a call from
a floor of the second zone, and auxiliary control
nicans cooperating with the previcusly mentioned
control meains in response to operation of the
by-pass means while the quota means is in un-
operated condition fo by-pass an operated one of
the sscond call means for conditioning one of
said first elevator cars v proceed to, and reverse
at, the highest down call in the second zone re-
gardless of the attainment of said predetermined
number prior to the completion of the response
of one cof the first elevator cars to the highest
down call, said auxiliary control means including
an interiock responsive to operation of the quota
means ior preventing said conditioning.
11. In an elevator system for a building having
a reference floor, a first zone of floors above the
reference floor and a second zone of floors above
the first zone, a plurality of first elevator cars,
control means including first down-call means
operaple from the floors of the first zone for
stopping one of the elevator cars at the associated
floors to provide transportation therefrom to the
reference floor, said control means comprising
quota means responsive fo a predetermined num-
ber of said down-cail means for reversing an up-
wardly-traveling one of said first elevator cars at
the highest down-cali in the first zone, a second
elevator car, control means controlling the see-
ond car to serve the floors of the second zone, said
control means including second down-call means
operable from the floors of the second zone for
3 stopping the second elevator car at the asseciated
ficors to provide transportation therefrom to the
reference floor, by-pass means operable for caus-
ing the second elevator car to by-pass a call from
a floor of the second zone, and suxiliary control
means cooperating with the previously mentioned
control means in response to operation of the by-
pass means whiie the quota means is in unoper-
ated condition to by-pass an operated one of the
second call means for conditioning upwardly
traveling ones of said first elevator cars to proceed
to, and reverse at, the highest down call in the
second zone regardiess of the attainment of said
predetermined number prior to the completion of
the response of one of the first elevator cars to
the highest down call, said auxiliary control
means insluding an interlock responsive to opera-
tion of the quota means for preventing said con-
ditioning, said auxiliary control means including
releasing means responsive to the pickup by an
upwardly traveling one of the first elevator cars
of the highest down call in the second zone for
resetting the remainder of the upwardly traveling
first elevator cars for control by the quota means;
12. A system as claimed in claim 11 wherein
70 the car picking up the highest down call in the
second zone also is conditioned to pick up all down
calls reached by the last-named car on its trip
to the reference floor.
13. In an elevator system for a structure having
78 a first zone of floors and a second zone of floors
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.above the first zone, a plurality of first elevator
‘cars, control means controlling the first elevator
cars under heavy traffic conditions to serve the
floors of said first zone and to prevent entry of
the first elevator cars into the second zone, a
second elevator car, call-actuated control means
‘controlling the second elevator car to serve the
floors of the second zone, said call-actuated con-
trol means including call means operable from
floors in the second zone for stopping the second
elevator car at the associated floors to provide
transportation in a downward direction, by-pass
means operable for causing the second elevator
car to by-pass a call from a floor of the second
zone and auxiliary control means cooperating with
‘the previousiy-mentioned control means in re-
sponse to operation of the by-pass means to by-
pass an operated one of said call means abhove the
first elevator cars for conditioning the first eleva-
tor cars in the absence of said heavy trafiic condi-
tions to proceed to, and reverse at, the highest
down call in said second zone regardless of oceur-
rence of the heavy traffic conditions subsequent
to said conditicning but prior to completion of the
response by the first elevator cars to the highest
down call, said auxiliary control means comprising
means responsive at the time of said operation of
said by-pass means to the presence of one of the
first elevator cars adjacent the upper end of the
second zone for placing the remainder of the first
elevator cars under control of the first-named
control means.

14. In an elevator system for a building having
a reference floor, a first zone of floors above the
reference floor and a second zone of floors above
the first zone, a plurality of first elevator cars,
control means including first down-call means
operable from the floors of the first zone for stop-
ping one of the elevator cars at the associated
floors to provide transportation therefrom to the
reference floor, said control means comprising
quota means responsive to a predetermined num-
ber of said down-call means for reversing an up-
wardly-traveling one of said first elevator cars at
the highest down-call in the first zone, a second
elevator car, control means controlling the second
car to serve the floors of the second zone, said
control means including second down-call means
operable [rom the floors of the second zone for
stopping the second elevator car at the associated
floors to provide transportation therefrom to the
reference floor, by-pass means operable for caus-
ing the second elevator car to by-pass a call from
a floor of the second zone, and auxiliary control

means cooperating with the previously mentioned 5

control means in response to operation of the
by-pass means while the quota means is in un-
operated condition to by-pass an operated one
of the second call means above the first elevator
cars for conditioning one of said first elevator cars
to proceed to, and reverse at, the highest down
call in the second zone regardles of the attain-
ment of said predetermined number prior to the
completion of the response of one of the first
elevator cars to the highest down call, said
auxiliary confrol means including means respon-
sive to the presence of one of the first elevator
cars adjacent the upper end of the second zone for
substantially maintaining the remainder of the
first elevator cars under the control of the quota
means despite said passing by the second elevator
car of an operated one of the second call means.
15. A system as claimed in claim 10 wherein
said auxiliary control means includes means re-
sponsive to the presence of one of the first eleva-

10

15

35

40

50

36
tor cars adjacent the upper end of the second
zone for substantially maintaining the remainder
of the first elevator cars subject to the control of
the quota means despite said passing.

16. A system as claimed in claim 1, wherein the
second-named control means is selectively oper-
able for by-passing a call from a floor of the
second group of floors, in combination with sup-
plemental control means cooperating with the
previously-named control means in response to a
by-passing operation of the second-named control
means to prevent the second elevator car from
answering a call on a floor of the second group
for conditioning the first elevator car to answer
the last-named call.

17. A system as claimed in claim 5 wherein the
first elevator cars under predetermined traffic con-
ditions do not enter the second zone, in combina-
tion with call means operable from any of the
floors in the second zone for stopping an avail-
able one of the second elevator cars to provide
transportation towards the reference floor, sec-
ond by-pass means operable for preventing the
second elevator cars from answering the last-
named call means, and suppiemental control
means cooperating with the previously-named
centrol means in response to an operation of the
second by-pass means to by-pass a down call on
a floor of the second zone for conditioning one of
the first elevator cars to pick up said down call
regardless of the occurrence of the predetermined
trafiic conditions between the time of operation of
said second by-pass means and the time of com-
pletion of the response of one of the first elevator
cars to said down call.

18. A system as claimed in claim 5 wherein the
first elevator cars under predetermined traffic
conditions do not enter the second zone, in com-
bination with down call means operable from any
of the floors in the second zone for stopping an
available one of the second elevator cars to pro-
vide transportation towards the reference floor,
second by-pass means operable for preventing the
second elevator cars from answering the last-
named call means, and supplemental control
means cooperating with the previously-named
control means in response t0 an operation of the
second by-pass means to by-pass a down call on
a floor of the second zone for conditioning one
of the first elevator cars to proceed to, and re-
verse at, the highest down call regardless of the
occurrence of the predetermined traffic conditions
between the time of operation of said second by-
pass means and the time of completion of the
response of one of the first elevator cars to said
down call.

19. A system as defined in claim 10 in com-
bination with second by-pass means operable for
causing the first elevator cars to by-pass a call

« from the first down call means supplemental
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means cooperating with the control means in
response to operation of the second by-pass means
to pass a down call for conditioning said
second elevator car to pick up the passed down
call, said supplemental means being responsive
to said passing of the down call by the first eleva-
tor cars for conditioning said second elevator ear
only when the second elevator car is approach-
ing the first zone in a downward direction.

20. A system as defined in claim 11 in
combination with second by-pass means operable
for causing the first elevator cars to by-pass a
call from the first down call means supplemental
means cooperating with the control means in
response to operation of the second by-pass
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means to pass a down call in the first zone by
one of the first elevator cars for conditioning any
of the second elevator cars to pick up the passed
down call, said supplemental means being re-
sponsive to said passing of the down call by the
first elevator cars for conditioning only second
elevator cars in the second zone and controlled
for operation in a down direction to pick up the
passed down call, and said supplemental means
including means responsive to arrival adjacent
the reference floor of the first of the second ele-
vator cars which was conditioned to pick up 2
passed down call in the first zone for terminating
the conditioning of said second elevator cars.

21, A system as defined in claim 10 in
combination with interlocking means cooperating
with the control means in response to presence
of one of the first elevator cars adjacent the
upper end of the second zone for rendering said
auxiliary means substantially ineffective for said
conditioning, second by-pass meahs operable for
causing the first elevator cars to by-pass a call
from the first down call means and supplemental
means cooperating with the control means in
response to operation of the second by-pass
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means to pass a down call in the first zone for
conditioning one of the second elevator cars to
pick up the passed down call, said supplemental
means being responsive to said passing of the
down call by the first elevator cars for condi-
tioning a second elevator car only if the last-
named second elevator cay is in the second zone
and controlled for operation in a down direction
to pick up the passed down call, and said sup-
plemental means including means responsive to
arrival adjacent the reference floor of the first
of the second elevator cars which was condi-
tioned to pick up a passed down call in the first
zone for terminating the conditioning of said
second elevator cars.
DANILO SANTINI.
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