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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 group 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 elevator 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 be 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 
eXainples of prior art elevator systems, reference 
may be made to Patents 2,376,113 and 2.376,218. 

For 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 traffic handled by the elevator sys 
ten is predominantly in an up direction during 
certain periods. 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 handled 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 a 'start down' signal and 
returns in mediately to the ground floor stopping 
for all 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 cars 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 time the dispatcher interval 
has elapsed the elevator car nearest to the upper 
terminal foor 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 a 
lower zone at 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 
3, 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 traffic require 
ments of the specific office building. Ordinarily, 
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. 
Wari travel they anSWer all up floor or corridor 
Calls and all car calls that may be registered be 
tween the terminals. These cars run to the upper 

tem must handle traffic in both directions in sub- 65 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 load 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 inteivals 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 Zoine cai's under predetermined condi 
tions. For example, if a low Zone car by-paSSes 
a down call below the load centel', a high Zone 
car which is located above the load center at the 
time of the by-passing operation and which is 
returning 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 
cal' to assist the low Zone car's continues until 
the first high zone car available to pick up the 
by-passed low Zone calls reaches the ground Ol' 
reference floor. 
The Cal's selected for the low Zone group Op 

erate as follows: 
A. They do not take any up traffic at the 

ground or reference floor and they automatically 
by-pass all of the up floor calls. 

B. If at the time a low Zone car leaves the 
ground ol' reference floor, there is a predeter 
nined 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 
nined 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 
2One Cal's. Under these circumstances, the low 
ZOne car travels to the upper terminal floor and 
is dispatched towards the ground floor in a man 
nel Similar to that employed for the high Zone 
cars. During its return to the ground floor, 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. 

F. 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 car's 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 assigned to travel 
to and reverse at the highest down call above 
the load center unless they have filled their 
quotas 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 
Cal's 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 
Wide an elevator System wherein low Zone and 
high Zone elevator cars provide respectively pre 
ferred Service for low zone and high zone floors 
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. 
tow 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 Cal. 
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. 

Fig. 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 assembled vertically in numerical order 
with Fig. 3 at the top. 

Figs. 3A to 5A, inclusive, are key representa 
tions of the relays in Figs. 3 to 5, inclusive, ill 
lustrating the coils and contact members disposed 
in horizontal alignment 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 foors. 
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 car 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, 1, 
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In the discussion which follows, cars A and B 

are assumed to be connected for low zone opera 
tion, and cars C and D are assumed to be con 
Ilected for high ZOne operation. The drawings 
Show primarily cars A and C together with their 
a SSociated circuits. 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 SWitch 
F-Slow-down inductor relay 
F-Stopping inductor relay 
G-Inductor holding relay 
Hi-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 cali stopping relay 
T-Car call stopping relay 
U-Up direction switch 
W-High speed relay 
W-Up direction preference relay 
K-Oown direction preference relay 
QM-Quota modifying relay 
Z-Limiting relay 
TR-Zone transfer relay 
DR-Door relay 
PA-Manual by-pass relay 
FB-Automatic by-pass relay. 
PC-Transfer control relay 
DR 

6DR 
5DR, D ---, DR) own call-storing relays, common to all cars. 
3DR, 
2DR, 
6 UR. 
SUR, 
4UR) Up call-storing relays, common to all cars. 
3UR, 
2UR, 
PD-Auxiliary transfer control relay common to 

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

Q-Quota relay common to all low zone cars 
QA-Quota auxiliary relay common to all low 
ZGe CaS 

FF-By-pass control relay common to all high 
Zoe Cars 

Apparatus in Fig. 1 of the drawings 
Referring more particularly to Fig. 1 of the 

drawings, it will be observed that a car A is 
arranged to be supported in a hatchway by a 
cable which passes over a sheave to a 
Couintel Weight . The sheave is mounted for 
rotation by a shaft 3 driven by a motor 4. A 
brake 5 of the usual spring-operated, electro 
Inagnetically-released type is provided for stop 
ping further rotation of the sheave if when the 
motor i is deenergized. 
A floor selector 6, of any suitable type, is 

provided for connecting the various electrical 
circuits of the system in accordance with the 
position of cal" A. The shaft 3 is extended to 
Operate B, brush carriage 7 on the floor selector 
6 by mechanically rotating a screw-threaded 
shaft 8 on which the carriage is mounted. The 
carriage 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 g2, 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 2c, 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 F, when their coils 

are energized, have normally incomplete mag 
netic circuits which are successively completed 
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 E 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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8 
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 5, 
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 
so 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 9, 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 27 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 6 of Fig. 1. In this figure, the various 
stationary contact segments are represented by 
rectangles and most of the contacting brushes by 
Small circles. The brush carriage T 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 a 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 3 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 b8 and the brush 32 

are for connecting the circuits of the stop but 
tons 2U, etc., at the floor landings for up stops. 
The up contact segments c2 to c6 and the brush 
33 are provided for connecting circuits for can 
celling stop calls registered by the up hall call 
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. 
etc., and brush 4, the down floor call contact 
segments g2, etc., and brush 42, and the down 
car call contact segments h?, etc., 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 
f7 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 mounted on the carriage 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 
foor 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 drawings, 

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 J 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 3 for driving the sheave . The 
brake 5 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 G.A. 

In order to control the direction and magnitude 
of the voltage generated by the generator arma 
ture GA, a separately-excited main field Winding 
GF is provided for the generator G. A field re 
Sistor R is included in the circuit of the field 
Winding GF to provide speed control for the 
motor 4. The generator G is provided with 
Suitable means such as a series field winding GS 
foi Correcting the speed regulation of motor 4. 
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 U and in are provided with contact mem 
bers U2, U3 and D, D3 for connecting the gen 
erator field winding GF to the conductors L-3 
and I-1-3 in accordance with the direction in 
which it is desired to operate the car. When 
either the up or the down reversing switch U or 

The down cancel contact segments f2, 
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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 W is provided for short 

circuiting the resistor R, 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 Ed, E2 of the slowdown inductor relay 
E when stopping. 
An upper and a lower mechanical limit Switch 

WTU and VTD, 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 accordance 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 30T, 
a bottom limit switch 30B and the high-call re 
versal relays. Each of the limit switches 30T 
and 30B 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 S of a hall 
call stopping relay S, the contacts T of a car 
call stopping relay T or the contacts J 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 there with.) 
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 2c, etc., described in connec 

tion with Fig. 1, are illustrated with their holding 
coils 2cc, 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 2c, 3c, etc., 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 I.--4, L-4 which may be extensions of the 
conductors I-I-3, I-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 30 to 
the row of contact segments a2, etc., on the floor 
Selector 6, 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. Sufi 
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 3 engaging the row of contact seg 
ments a2, etc., and to the down brush 43 engaging 
the row of contact segments h?, 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 
F and 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 
pressing 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 DR 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 clb2, etc., 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 g2, etc. 
(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 C32 which 
engages the Segments clb2, 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, 
floor and thereby causes the relay S to be ener 
gized, which, in turn, energizes the inductor re 
lays F 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, 
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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 b8 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 
2URN, etc., connected to the up segments Cc2, 
etc., of the car C, and the down cancellation 
Coils aS 2DiRN, etc., connected to the down seg 
ments f2, etc., of all of the cars. As the brush 
C33 moves over the Segments Cc2, etc., of the 
car C, and the brush 3 (or CAA) moves over 
the segments f2, 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 G, MI, 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 
purposes Will be apparent from the discussion 
herein presented. 

Apparditats 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 Tir, 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 cai 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 

; : Supply conductor L-5, 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 50, 
depending upon whether relay TR is deemergized 
or energized. The circuits 50, 5 and 5 a. are 
common to all the low zone cars. Arrows indi 
cate conductors which ext&nd from these com 
non circuits to the corresponding transfer relay 
contacts for the car B. 
The circuit 5 includes back contacts of the 

down call registering relays arianged in series 
relation according to the natural sequence of 
the floors and it is connected at floor points 
With the contact segments d2, etc., through back 
contacts of the transfer relay TR. Consequent 
ly, When the relay TR is deemergized &nd cal' 
A is traveling on circuit 59, the relay K for car 
A. Will not be energized as long as a down call 
exists at any floor above the fioor of the contact 
Segment on which the brush 34 rests, but as soon 
as the brush reaches a segment with no stored 
down calls above it, a circuit for the relay is 
completed and it is energized. 

he circuit 5 includes back contacts of only 
the down call registering relays for the fiosors 
included in the lower ZOne alnd they are arranged 
in Series according to the natural sequence of 
the flool's and the circuit is connected a floor 
points with the colltact segments d2-d3 through 
front contacts of the relay TR. A conductor 
connects the top contact segment dis for the low 
ZOne through the transfer relay contacts TRS 
directly to the Supply conductor L--5. 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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exists at a 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, 
its relay...K. will be-energized. 
The circuit 5 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 low Zone circuit 5. 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 foors are included in cir 
cuit 5. For instance, if it is desired to change 
the present system to a low Zone of five floors, 
this can 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 5i (Fig. 5) in a manner similar to 
the contacts 4DR4 and by eliminating the con 
tacts 5DR4 and 6DR5 from the circuit 5d., 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 
floors. The conductor 7 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-4-5. 

Also, a contact segment for the fifth floo 
would be provided in the e-row for each of the 
floor selectors. For example, a contact segment 
would be located above the contact segment e4 : 
for the car A and above the contact segment Ce4 
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 auxiliar 

circuit 5 is a branch of circuit 5 and includeS 
back contacts for the down call registering de 
vices (such as 5DR2) 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 
sing the supply conductor L--5, and the contact 
segment for the floor through front contacts of 
the transfer relay. For example, the contact 
segment d5, is connected to the supply conductor 
I.--5, through the transfer relay contacts TR4, 

- the conductor 72 and down floor call registering 
relay contacts 5DR4. As a further example, the 
contact segment d6 is connected to the Supply 
conductor L-I-5 through the transfer relay con 
tacts TR2, a conductor 73 and the down floor call 
registering relay contacts 6DR4. The conductor 
2 is connected in succession through the back 
contacts 5DR2, and 6DR5 to the conductor 3. 

contacts 4DR4 are onnitted. 

14 
75 to the supply conductor L-4-5, and the back 

Front contacts of 
the down call storing relay ADR are employed 
for connecting the conductor E to the Supply 
conductor --5 in the same way whereby the 
back contacts 5DR, connect the conductor 72 
to the supply conductor L-5. In addition, back 
contacts of the down call storing relays 4DR 
and 5DR, are Successively connected in Series 
between the conductors and 2 in the same 
manner whereby the back contacts 5DR2 and 
DR5 connect the conductors 2 and T3. These 

changes should be accompanied by removal or 

renoved or disconnected. 

disconnection of the fourth floor contact Seginent 
in the e-row of each floor Selector. For example, 
the contact segment e?s for the car A and the 
contact segment Ce4 for the car C should be 

Such contact segments 
control automatic bypassing of the cars and their 

20 function will be discussed in greater detail below. 
These changes result in noverinent of the load 
center to a position between the third and fourth 
floors. 
When a low Zone car leaves the lower terminal 

on a trip, it starts up on the circuit 53, but is 
incapable of actuating the reversing relay J. If 
a 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 
he next floor in the upper Zone if no upper Zone 
calls are registered), depending upon the position 
of the car in the hatchway, at the time the quota 
is filed. 
The transfer relay TR is provided for trans 

ferring the relay K from control by the circuits 
5 and 5 a to control by the circuit 50 when a 
high Zone car bypasses a call in the high Zone, 
and a low Zone car is available for assisting the 

$3. 

3) 

In a somewhat similar manner, the conductor ii 
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 5 
and .5a 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 no down call exists above the car, 
the relay K is energized when the car reaches 
the next floor. . . . . . . . . . . . . .x . . . . . . . . . . . 

Additional floors"readily can be included in the 
circuit 5 a. For example, let it be assumed that 
the fourth floor is to be included therein: The 
conductor is moved to connect: the conductor 

high Zone cars. The low zone car then enters the 
high ZOYe 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 deemergized, 
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 
J. in the circuit of the inductor relays E and F. 
(Fig. 3) and it then reverses the stopped car by 
opening its contacts J2 in the circuit of the up 
direction preference relay W. (Fig. 3). 
The quota relay Q is provided for totalizing 

the down calls in the low zone. It is cominion 
to all the low zone cars and its energized opera 
tion is determined by the ninher of down calls 

ce and the number of low zone cars 
a su pin the low zone. 

. The seriergization of the quota relay is con 
trolled by a folvirality of branch circuits, each 

75 

of which includes a quota resistor, such as R2. 
aid which are controlled by contacts operated 
by the down Roor call relays, such as 2DR, in 
the low zone, and by a plurality of branch cir 
cuits each of which includes a resistor, such as 
R5 and which are controlled by contacts operated 
by the quota modifying relay. QM. The quota 
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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 cai'S 
that are traveling in the up direction. 

For example, let it be assumed that Seven or 
more floors are included in the low Zone, and 
that car A is conditioned as a low zone car 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 flow through the One 
connected resistor to actuate the relay Q, AS 
Soon as two down calls in the low ZOne are 
registered, Sufficient current fows through the 
two connected resistoi's in parallel to actuate the 
relay Q. The resistoi's and the reiay Q are nor 
mally designed to operate the relay Q. Whenever 
two down calls in the low Zone exist and only 
one low zone car is going up; to require 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, etc., to add additional resistors R5, R3, 
etc., in parallel with the relay Q. 
Since only three down hall buttons are shown 

in the low Zone, it may be a SSunned, for illustra 
tive purposes, that two registered iovy Zone down : 
calls suffice to pick up the quota relay Q alone, 
and three registered low Zone down calls Suffice 
to pick up the relay Q when the resistor R5 is 
connected therea cross. 
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 Z?ne. 

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 OW 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 63 by the brush 64. 
This means that the high call floor relay K is 
associated With the circuits 5 and 5 fa. How 
ever, energization of the transfer relay TR also 
opens contacts TR, f . As long as the contacts 
TRE, QM5 and J5 are open, the high call re 
weising relay J cannot be 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 TR, or the contacts QM3 must be 
closed. 

Closure of the contacts QM5 is controlled in 
part by the quota relay Q. Referring to Fig. 5, 
it Will be noted that energization of the quota, 
relay Q closes contacts Q to energize a quota, 
auxiliary relay QA. Energization of the quota, 
auxiliary relay QA opens contacts (QA to intro 
duce a resistor R 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 
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tacts Q as soon as contacts QM3 close. Opening 
of the contacts Q deemergizes the auxiliary relay 
QA and reestablishes the shunt path across the 
lesistor R. Consequently, the quota, relay is 
coditioned for a Subsequent operation, but as 
Jong 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 TR 4 consequently are closed. The up 
preference relay contacts W9 are closed but the 
Switch 6 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 
ER2. 
The transfer relay Tr, has a first holding cir 

cuit which is completed through the contacts 
TR 2 and PF2. Energization of the quota, modi 
fying relay QM establishes a second holding cir 
cuit for the transfer relay through the contacts 
TR? 2 and QM2. The latter holding circuit is 
independent of the auxiliary bypass relay con 
tacts PE2. 
The holding circuit for the quota modifying 

relay QM is controlled by several contacts. 
After the car. A leaves the ground floor, the Switch 
6 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 a SSignment, 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 W8 and W9 
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 60 of the 
SWitch 32, 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. If the car A is moving in an up direction, 
the up direction preference relay contacts WG 
are closed. ASSuming that no car call buttons 
are actuated, the high car call relay contacts H 
are closed. Consequently, upon closure of the 
contacts Kf 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 K 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 calls during its return to 
the ground floor. 
Should the car A be conditioned to move up 

Wardly in the high Zone at the time the contacts 
QM3 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 5 a. 
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If no down call exists above the car Aat this time, 
the high floor call relay K will be energized 
through the brush 36 and the circuit 5 d, 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 establishes a holding circuit through 
contacts HA, J3, W3 and J5. Stopping of the 
car deenergizes the up direction preference relay 
W to close the contacts WT and open the con 
tacts W5. Since the doors start to open before 
the relay W is deenergized, the door relay con 
tacts DR, 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 OR, of the door relay. 
ASSuining 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 e-es, the brush 4 and front 
contacts X of the down direction preference 
relay X. The brush 4 may be designed to bridge 
the distance between the successive contact seg 
inents e-el. 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 Z of the limiting relay Z, in coopera 
tion with front contacts QM-3 of the quota, 
rodifying relay and front contacts X3 of the 
down direction preference relay X control the 
energization of a by-pass relay PB. When the 
by-pass relay PB is energized, its contacts PB 
(Fig. 4) are open to prevent energization of the 
floor call stopping relay S. Consequently, 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 deemergized, 
the by-pass relay PB is also deemergized, and the 
car. A can answer floor calls unless the manual 
by-pass Switch. 2 is actuated. However, if the 
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the low zone may be so heavy that the Operator 
must actuate his manual by-pass SWitch 2 to 
by-pass one or more down floor calls. Under 
these circumstances it may be desirable ten 
porarily to assign a high Zone car, Such as the 
car C, to assist the low Zone cars. To this end, 
certain reiays are provided for controlling en 
ergization of the by-pass control relay CPG. 

It will be recalled that actuation of the manual 
by-pass switch 2, of the car A energizes the relay 
FA to open the contacts PA (Fig. 4) Which pre 
vents energization of the floor call Stopping relay 
S. in addition, energization of the relay PA 
closes its contacts PA (Fig. 5) which With back 
contacts PE of an auxiliary by-pass relay PF 
completes an energizing circuit for an auxiliary 
by-pass relay PE. Each of the other low ZOne 
cars, such as the car B, has contactS, Such as 
the contacts BPA2, of a by-paSS relay Similarly 
connected in paraliel Wil, in the contacts PA2. 
The auxiliary by-pass relay PF is controlled in 

part oy the Inaual by-pass SWitches of the high 
Zone cars, and performs tWO functions. If cloSure 
of the inanual by-paSS SWitch of tine high ZOne 
car energizes the relay F before energization 
of the auxiliary by-paSS relay PE, the relay PF 
prevents aSSignneit of a high ZOne car to a SSist 
ioW Zone cars. Also the relay FF conditions the 
low zone cars to a SSist 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 PE to 
prevent the relay PF from being energized at a 
Subsequent time to carry Out the functions Set 
forth in the preceding paragraph. In addition, 
contacts PE2 of the relay PE coact With the con 
tacts CX 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 
OPG of the oy-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 

quota, modifying relay QM is energized while the is relay CPB is not already energized (i. e., the car 
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. 

C is above the low ZOne) and if the by-pass con 
trol relay DFG of the Car D is not already en 
ergized, closure of the Contacts PE2 energizes the 
by-paSS control l'elay CPG to open its contacts 

is energized through the contact segments e to e4 50 CPGA. This prevents energization of the by-pass 
to open its contacts Z. This deemergizes the by 
pass relay PB which closes its back contacts PB 
(Fig. 4) and permits the car A. to answer down 
fico calls in the low Zone. 
A high Zone car, such as the car C, normally 

by-passes 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 to a brush C46 which coacts with contact 60 
segments Ce to Ce4. Consequently, when the 
high zone car C is traveling down in the low 
Zone, the initing relay CZ, is energized to close 
its contacts CZ. If back contacts CPG of a 
by-pass control relay CPG are closed, closure of 
the contacts CZ completes an energizing circuit 
for a by-pass relay CPB. The by-pass relay 
CP3 thereupon opens its back contacts CPB 
-(Fig. 4) and prevents energization of the floor 
call Stopping relay CS of car C. The purpose of 
the by-pass control relay CPG is to prevent en 
ergization of the by-pass relay CPB under cer 
tail conditions wherein the car C is assigned to 
answer down floor calls in the low Zone. 
When the car A is traveling down, traffic in 

relay CPB When the car C enters the low Zone 
and permits the car to pick up low zone down 
fiOO calls. 
When the by-pass control relay CPG is en 

SS ergized, it closes its contacts CPG2 to establish 

65 

70 

a holding circuit a CrOSS the contacts PE2. Con 
Sequently, the relay CPG remains energized until 
the contacts CX are opened upon arrival of the 
Car C at its ground terminal. 
The number of high Zone cars which can be 

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-pa SS Control relays has back contacts in series 
With the Windings of the remainder of the by 
paSS Control relays. Consequently, 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 D is energized first, it opens the 
contacts DPG to prevent energization of the by 
pass control relay CPG. 
AS previously pointed out, the car A has con 
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tacts PA2 of its by-pass relay PA arranged to 
control in park, 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 BPA2, 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 Irelay PE. 
Turning now to another aspect of the inven 

tion, traffic for the high zone cars may become 
so heavy that the operator of one of the high 
zone cars, such as the car C, may actuate his 
manual by-pass switch C2 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 CPA (Fig. 4) to prevent en 
ergization of the floor call stopping relay CS. 
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 CPA2 which control the energiza 
tion of the auxiliary by-pass relay PF through 
back contacts PE of the auxiliary by-pass relay 
PE. Therefore, if the relay PE is not already 
energized as a result of a manual by-passing op 
eration by one of the low Zone cars, the closure 
of the contacts CPA2 energizes the auxiliary by 
paSS relay PF. Each 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 PF 
opens contacts PF to prevent a subsequent man 
ual by-passing operation of one of the low Zone 
cars from opening the contacts PE to deener 
gize the relay PF. In addition, energization of 
the auxiliary by-pass relay PF opens the contacts 
PE2. 
When the car. A leaves the ground floor, the 

transfer relay TR is energized by engagement of 
the contact Segment 63 by the contact brush 64 
(if it is not already energized). 
cuit for the relay is established through its front 
contacts TR, 2 and the back contacts PF2 of the 
auxiliary by-pass relay PF. This conditions the 
car. A for control by the circuits 5 and 5d, 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 5, 
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 TR, . Such closure conditions the high 
call reversing relay J for operation when the car 
is traveling up and the contacts H and K 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 5 and 5 c. 

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 deemergized, 
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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 assignment. 
After a low Zone car has accepted an assign 

rinent to 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 
iary transfer control relay PD which has front 
contacts PD for einergizing the transfer relay 
TR, independently of the contact segment 63 and 
the brush 64. 

Energization of the auxiliary transfer control 
relay PC is independently effected by a separate 
tiansfer control relay aSSociated with each of the 
low Zone cars. For example, the car A has a 
trainsfer 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 JS and TR3 respectively associated 

With the high call reversing relay J and the trans 
fei' relay TR control the energization of the trans 
felt 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 
R 3 are closed. As soon as the high call revers 

ing relay J is energized, its contacts JS close to 
complete an energizing circuit for the transfer 
control relay PC through the contacts TR3. The 
leSulting 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 
Veraient. 

Energization of the transfer control relay PC 
also OpenS contacts PC3 to prevent energization 
of the quota modifying relay QM. This prevents 
closure of the contacts QM of the quota modi 
fying relay and allows the car A to answer all 
down calls during its return to the ground floor. 
When the trainsfer control relay PC is ener 

gized, it additionally closes contacts PC which 
Cooperate with the contacts 22 of the liniting re 
lay to establish a holding circuit for the relay 
PC. When the car A moving downwardly enters 
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 
inal 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 65 is positioned for engagement 
by the brush 68 when the car A is adjacent to 
its upper terminal floor. The contact segment 
and brush shunt the contacts J 6 and cooperate 
With the back contacts TR3 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 

the contacts TR2 are Open and closure of the 5 CPA2 to energize the auxiliary by-pass relay PF 
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(this assumes that the auxiliary by-pass relay 
contacts PE remain closed). If the quota, modi 
fying relay QM is deenergized, the energization of 
the relay PF opens its contacts PF2 to deemergize 
the transfer relay TR. When the transfer relay 
TR is deenergized, the contacts TR3 close and 
connect the transfer control relay PC acroSS the 
supply conductors L-5, L-5 through the brush 
66 and contact segment, 65. The resulting ener 
gization of the transfer control relay PC closes 
the contacts PC to establish with the contacts 
Z2 a holding circuit for the relay PC. The Co 
tacts PC2 also close to energize the auxiliary 
transfer control relay PD. The relay PD closes 
its contacts PD 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 cal's are Suk 
ject 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 deemergize the 
auxiliary transfer control relay Pi) 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 , 2, 3 and 4. High Zone cars, such 
as the cars C and D, give preferential Service to 
the high zone floors 5, 6 and 7. 

Basic Operation, Cdr C 
Although the high ZOne car C may be connected 

to operate high car reversal, it will be assumed 
for the purpose of discussion that it operates on 
a 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. 
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 

5 

ii) 

It will be recalled that the 
high zone cars take all up passengers from the 

5 

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 
ply conductors CL-3, CL-3 through the back 
contacts CD6 of the down SWitch and the closed 
contacts of the upper limit SWitch C30T. 

60 
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Closure of the doors of the car C results in . 
energization of the door relay CDR, and closure 
of the car SWitch CCS completes 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 CW of the up direc 

70 
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tion preference relay, back contact CF 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-3. Energization of the up switch CU results 
in establishment of a holding circuit therefor 
through the front contacts CU5 of the Switch. 
The SWitch CU also closes its contacts CU to 

release the brake C5 and closes its 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 CR. 
The high Speed relay CW is energized in re 

Sponse to closure of the contact CU4 of the up 
SWitch through the limit Switch CWTU and the 
back contacts CE of the slowdown inductor re 
lay. This results in closure of the contact CW 
to shunt the resistor CRA 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 CSi (Fig. 3). Furthermore, a cal' 
cail results in energization of the car call stopping 
relay CT (Fig. 4) to close the contacts CT (Fig. 
3). Closure of either of the contacts CS for 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 deemergize the high speed 
relay CW. 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 deemergization of 
the car running relay CM results in opening of 
the contacts CM and deemergizes the slowdown 
inductor relay CE, 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. 
We the car C arrives at the upper terminal 

idol, the car call stopping relay CT (Fig. 4) 
is energized from the contact segments Ca 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 
Seventil floor results in opening of the upper limit 
SWitch C3&T (Fig. 3) to deenergize the up direc 
tion preference relay CW. This relay conse 
quentiy closes the back contacts CW2 to energize 
he down direction preference relay CX (the con 
tactS CUS and the lower limit switch C35B are 
closed). This conditions the car C for a return 
to the reference or ground floor. 
At the expiration of the predetermined dis 

patching interval (which may be instantaneous 
in the present case), the car C receives a dis 
patching 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 
are closed and deemergized 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 relay CM. The energizing circuit may 
be traced from the Supply conductor CL-3 
through the car switch CCS, front contacts CX 
of the down direction preference 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-3. Contacts CD5 of the down 
switch CD close to establish a holding circuit for 
the switch. In addition, the down Switch CD 
closes its contacts CDS to release the brake Cis 
and closes its contacts CD and CD3 to energize 
the field winding CGi and start the Car C on 
its down trip. Closure of the contacts Cl)4 of 
the down switch energizes the high Speed relay 
CW 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 floor, 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 
(Fig. 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 iOO!". 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 floor. 

Entry of the car C into the lower Zone results 
in engagement of the contact segment Ce4 (Fig. 
5) by the brush Ci to energize the limiting re 
lay CZ. The limiting relay closes its contacts 
CZ 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 C 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 
CPB opens its back contacts CPE (Fig. 4). Such 
opening prevents energization of the floor call 
stopping relay C.S. 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 
cal calls. 
As car C approaches the ground floor, the car 

cail stopping relay CT is energized by engage 
ment of the contact Segment Chi (Fig. 4) by 
the brush C43 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 deemergized 
in response to opening of the bottom limit switch 
C38B. 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 CX9 (Fig. 5) to deemergize 
the limiting relay CZ. Opening of contacts CZ 
of the limiting relay deemergizes the by-pass re 
lay CPB to permit the car C to stop on its next 
upward trip at desired floors. 

BdSic 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 ansWei's no up floor calls. If the 
quota relay for the low zone cars is not ener 

24 
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 both in the high 
zone and in the low Zone. 

if the quota, relay is energized before the car 
A cinters 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 return 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 Seg 
ment 63 (Fig. 5) by the brush 63 assures ener 
gization of the zone transfer relay TR. When 
the car. A leaves the ground or reference floor, 
tile transfer relay TR is maintained energized 
by a holding circuit which extends through the 
front contacts iR2 of the transfer relay and 
the back contacts PF2 of the by-pass control re 
lay Pa. As long as the transfer relay TR is 
energized, the car A. Operates on the circuits 5 
and 5 a. 

In order to start 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 b2 to b8 

(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 
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 
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 iter 

minal floor in the same manner discussed with 
50 reference to the high Zone cars. During its re 

turn to the ground fioor, 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) 

ses 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 lou gone 
60 Let 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 

65 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 QA and close contacts 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 RT. 
Since the transfer relay is energized, the con 

75 tacts TR4 are closed and if car A is at the ground 
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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 
R7. This drops the current through the winding 
of the quota, relay Q sufficiently to cause the relay 
to drop out and open its contacts Q. Opening of 
the contacts Q deenergizes the auxiliary quota, 
relay QA to close contacts QAf. Consequently, 
the quota, relay Q 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 
relay contacts DR2. However, when the car A 
leaves the ground floor, the Switch 6 closes to 
maintain energization of the quota, modifying 
relay despite subsecuent opening of the doors 
and of the contacts DR2. 
The quota modifying relay QM also closes con 

tacts QM2 to maintain the transfer relay TR 
energized despite 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 5 
and 5 a. 

It 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 relay are closed 
and the high call reversing relay J will be ener 
gized if the contacts H of the high car call relay 
remain closed and the contacts K 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 floor, an energizing circuit is completed for 
the high floor call relay K. This circuit may be 
traced from the supply conductor L--5 through 
a conductor 7, back contacts 4DR4 of the down 
call storing relay for the fourth floor, contacts 
TR8 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 
I-5. 
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 Hf, K, 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 H, J3, J4, DR, and J5 to the 
supply conductor L-5. Therefore, the relay re 
mains energized until the doors of the car A are 
closed at the third foor to open the contacts DR. 
(The dool's start to open before the car. A reaches 
its stopping inductor plate. Consequently the 

28 
door relay back contacts DR close before the 
contacts W6 open.) 

Energization of the high call reversing relay 
J closes the contacts J to energize the inductor 

5 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 nanner. 

10 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 

5 W is deemergized 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 floor. When the operator 
of the car closes his doors and operates the car 

20 switch. CS, the car A will return to the ground 
floor stopping at the second floor in a conven 
tional manner to pick up the down call at the 
Second floor. 

It will be noted that when the quota modifying 
25 relay is energized, it closes contacts QM 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 

30 stop at the third floor. When the car. A reverses 
at the third floor, the contacts X 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 

35 relay PB and permits the car A to pick up the 
down call at the second floor. 
When the car A reverses at the third floor, 

the contacts W8 of the up direction preference 
relay open but the holding circuit for the quota. 

40 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 

45 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 
istered down floor calls in the lower ZOne. 

50 Quota Operation-car A in high 2012e 
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 d5, 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 quota 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 (i. e., contacts X8 are open). 
Also, closure of the contacts QM5 conditions the 
high call reversing relay J for energization. 

70 When the brush 34 engages the contact segment 
d6, an energizing circuit for the high floor call 
relay is established which may be traced from 
the supply conductor I-4-5 through the contacts 
6DR4 (which are closed because a down floor 

75 call has been registered on the sixth floor), 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 conductor L-5. If a down floor 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 DR, f of the door relay open to deener 
gize the high call reversing relay J. When he 
recloses the doors and closes his car switch, the 
car A is conditioned 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 E4 and the limiting relay Z. 
consequently is deenergized. Since the contacts 
QM of the quota modifying relay are closed, 
the automatic by-pass relay PB is energized to 
open its contacts BB (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 enters the low zone, the brush 

49 (Fig. 5) engages the uppermost contact seg 
ment e4 to energize the limiting relay Z. The 
resulting opening Of the back contacts Z? of the 
limiting relay deenergizes the automatic by-pass 
relay FB to close the contacts PB (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. 

Cat?" A by-passes 

Let 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 
cal for the Second floor. 
The operator of the car. 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 PA (Fig. 4) to prevent energi 
zation of the floor call stopping relay S. 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 
back contacts PF of the by-pass control relay. PR 
are closed. If one of the high Zone cars is manu 
ally by-passing at the time the contacts PA2 are 
closed, the by-pass control relay PF is energized 
to open its back contacts PF. This would pre 
vent energization of the by-pass control relay PE. 
Under these circumstances, a high zone car could 
not be assigned to assist the low Zone cars. 

28 
If the contacts PF are closed and the by-pass 

Control relay PE is energized, contacts PE2 are 
closed to energize the by-pass control relay CPG. 
Such energization occurs only if the car C is con 

5 ditioned to travel down (that is, the contact CX 
naust be closed), if the car C is in the high zone 
(that is, contact CPB 2 must be closed) and if the 
Car D has not previously responded to the enei'gi 
zation of the by-pass control relay PE (that is, 
the contacts DPG must be closed). 

Enei’gization of the by-pass control i'elay CPG 
opens the contacts CFG to prevent energization 
of the automatic by-pass relay CFB. Since the 
contacts CPG-2 close in response to energization 
of the by-pass control relay CPG, the relay is 
maintained energized despite subsequent opening 
of the contacts PE2. Consequently, when the car 
Centers the low Zone, engageinent of the contact 
Segment Ce4 by the brush Cé is may energize the 
limitiing relay CZ. but cannot energize the auto 
matic by-pass relay CPB through closure of the 
contacts CZA. Since the automatic by-pass relay 
CPB remains deemergized, the contacts CPB 
(Fig. 4) remain closed and the floor call stopping 
Irelay CS 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 conventional mainner and is restarted in a 
conventional mailiner towards the ground floor. 
When it reaches the ground floor, 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 (iig. 3) and 
the resultant opening of the contacts (CXi (Fig. 
5). Opening of the contacts CX deemergizes 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 iiool, 
the by-pass Switch 27 is released and the relays 
PA and PE consequently reset. 
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Car C by-passes in high 2012e 
If a high Zone car by-passes in the high zone, 

45 and if the quota, relay is deemergized, all up di 
rected low zone cars are conditioned to ruin high 
down floor call reversal into the upper 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 zone car's reset, 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 
55 the ground floor just as the car C starts down 

from the upper terminal floor and that the car C 
is loaded. The operator of the car Cactuates his 
manual by-pass SWitch C2 to by-pass a down 
floor Call which is registered for the sixth floor. 

60 As a result of the actuation of the switch C-27 
(Fig. 5), the manual by-pass relay CPA is ener 
gized to open its contacts CPA (Fig. 4). This 
prevents energization of the floor call stopping 
relay CS in response to the sixth floor call. 

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 force car 
Were by-passing calls at the time the operator of 

70 car C actuates his by-pass switch, the contacts 
PE. Would be open to g;event energization of the 
by-pass control relay PF. This would preveit, the 
assignment of a low Zone car to assist the high 
2Ole CarS. 

In response to energization of the by-pass con 

65 

75 
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trol relay PF, 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 assigned to assist the high ZOne cars. 

Deenergization of the transfer relay TR condi 
tions the car. A for control by the circuit 50. Con 
sequently, the car A will enter the high Zone. 

Deenergization of the transfer relay TR also 
opens the contacts TR, f to prevent Subsequent 
energization of the relay QM and closes contacts 
TR, to condition the high call reversing relay J 
for energization. When the brush 34 engages the 
contact segment d5, 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 
7DR2, and TRf, the contact segment d6, the 
brush 34, the contacts W5 and the winding of the 
high floor call relay K to the supply conductor 
L-5. 

Energization 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 
I.--5 through the winding of the high call revers 
ing relay J and the contacts H, K, W6 and TR 
to the conductor L-5. 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 energized, the high call reversing relay 

J also closes a pair of contacts JG to energize, 
through the contacts TR3 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 PD to reenergize the transfer relay TR 
and thereby returns the car. A to the control of 
the circuits 5 and 5 fc. Since the quota, modify 
ing relay cannot be energized to affect the op 
eration of car A, (contacts QM 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 e4 to energize the 
limiting relay Z. The limiting relay opens its 
back contacts Z2 to deenergize the transfer con 
tiol relay PC. The resulting opening of the con 
tacts PC 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 floor under these cir 
cumstances. By inspection of Fig. 5, it will be 
noted that when the car A is adjacent the upper 

30 
terminal floor, the contact segment 65 is engaged 
by the brush 66 to establish an energizing cir 
cuit for the transfer control relay PC which is 
independent of the front contacts J 6 of the high 
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 

iO 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 deemergizes the transfer 

5 relay for the car B. 
When the transfer relay TR, of the car A is 

deenergized, the contacts TR3 close to complete 
an energizing circuit for the transfer control 
relay PC. This energizing circuit may be traced 

20 from the supply conductor L--5 through these 
contact Segments 85, the brush 66, the back con 
tacts TR, 3 of the transfer relay and the winding 
of the transfer control relay PC to the supply 
conductor -5. AS before pointed out, the 

25 transfer control relay PC establishes a holding 
circuit for itself through the contacts PC and Z2. 

Energization of the transfer control relay PC 
again results in energization of the auxiliary 
transfer control relay PD. This auxiliary trans 

30 fer control relay, it will be recalled, closes its con 
tacts PE to reenergize the transfer relay TR, and 
restores the car. A for control by the circuits 5 
and 5 fa. At the same time, the auxiliary trans 
fer control relay PD reenergizes in the same way 

35 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 

40 prevent energization of the quota modifying re 
lay QM. Therefore, the car A is not affected by 
a Subsequent operation of the quota control re 
lay Q and Will anSWe all down calls reached in 
the high Zone during its return to the down 

As floor. : 
It will be understood that when the car A eja 

ters the low zone on its return trip, the limiting 
relay Z, is energized to open its back contact 22. 
As a result, the transfer control relay PC is de 

50 energized to reset the car. A for control by the 
quota 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 
"actual' position of the load center plane may be 

55 ered by Suitable changes of the circuits 5 and 
f. 
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 traffic 
demand in the low zone is light, the low Zone 
cars rise into the high zone to assist, the high 
Zone cars. Should the traffic demand in the high 
Zone be relatively heavy, a low zone car may be 

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 be assuined that a system has a low 
70 Zone group of cars having a basic “quota' of 

three registered down calls required to energize 
the quota relay. If the quota is changed to two 
registered down calls (by adjustment of the re 
sistances of the resistoi's R2, etc.) the low zone 

75 cal's 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 20:le 
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 theire 
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 inventiola. 

I clairn 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 fron 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 call 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 coin 
ditioning said second elevator car to serve the 
down call at said last-named floor. 

2. A System as claimed in claim , Whei'ein 
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 
conti'ol means operable in response to a down 
call from One of said floors for stopping said 
elevator car at said floor, said control means be 
ing selectively operable for by-passing said call, 
a 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 call at said last-named floor, 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 
Systern 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 
Inarily 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, by 
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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 
Cnd elevator car for serving primarily the sec 
oild Zone, control means for controlling the op 
elation of the second elevatol car inormally 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. 

5. 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 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 first elevator 
cars normally between the floors of the first zone 
and the reference floor, said control maans in 
cluding call means operable from any of the 
icors in the first zone for stopping the first 
2vailable 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 
first available one of the first elevator cars from 
answering one of the call means, a plurality of 
Second elevator cars for serving primarily the 
Second Zone and the reference floor, control 
ineans for controlling 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 has baen 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 
a 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 fioors of said 
first Zone and to ignore the floors of the second 
ZOne, a Second elevator cair, call-actuated control 
means controlling the second elevator car to serve 
the floors of the Second Zone, said call-actuated 
control 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 normally served 
thereby, and auxiliary control means COOperating 
With the previously-mentioned control means in 
TeSponse to Operation of the by-pass means to 
by-pass an Operated one of said call means for 
Conditioning the first elevator car under light 
traffic conditions to proceed to, and reverse at, 
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 above 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 floors of the second zone, 
Said call-actuated control means including second 
call means operable from floors in the second Zone 
for Stopping the Second elevator car at the asso 
ciated floors to provide transportation in a 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 
cCratrol means cooperating with the previously 
mentioned control means in response to operation 
of the by-pass means to by-pass an operated one 
of Said second call means for conditioning the 
first elevator car 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 
i.eference floor and a, Second Zone of floors above 
the first zone, a first elevator car, control means 
including first down-call means operable from the 
floors of the first zone for stopping the first eleva 
tor car at the associated floors to provide trans 
portation 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 serve 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 
COOperating 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. 

i0. 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 
iOOIS 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 
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 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 
foot's to provide transportation therefrom to the 
reference floor, by-paSS meanS Operable for CauS 
iing the Second eievator car to by-pass a call from 
a. iioor of the second Zone, and auxiliary control 
injeans cooperating with tie previously mentioned 
control means in response to operation of the 
by-pass raeans while the quota means is in un 
operated condition to by-pass an operated one of 
the second cali means for conditioning one of 
said first elevator cars it proceed to, and reverse 
at, tine highest down call in the Second Zone re 
gardless of the attainment of Said predetermined 
Illumber prior to the completion of the response 
of one of the first elevator cars to the highest 
down cail, Said auxiliary control IleanS including 
an interiock respoilsive to operation of the quota. 
means for 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 
operate froin the fioors of the first Zone for 
Stopping One of the elevator cars at the aSSociated 
floors to provide transportation therefrom to the 
ireference floor, said control means comprising 
quota, means responsive to a predetermined num 
ber of Said down-cail means for eversing 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 sec 
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 

5 stopping the Second elevator cai at the asseciated 
floors to provide transportation therefrom to the 
reference floor, by-pass means operable for caus 
iing the Second elevator car to by-pass a call from 
a, iioor of the second zone, and auxiliary control 
means cooperating with the previously mentioned 
control ineans in response to operation of the by 
paSS meanS While the quota, means is in unoper 
ated condition to by-pass an operated one of the 
Second Cal means for conditioning upwardly 

5 traveling ones of Said first elevator cars to proceed 
to, and reverse at, the highest down call in the 
Second ZOne regardless 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 
(neanSilicuding an interiock 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 
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 
a first Zone of floors and a second zone of foors 
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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 previously-mentioned control means in re 
sponse to operation of the by-pass means to by 
pass an operated one of Said call means above the 
first elevator cars for conditioning the first eleva 
tor cars in the absence of said heavy traffic condi 
tions to proceed to, and reverse at, the highest 
down call in said second zone regardless of occur 
rence of the heavy traffic conditions subsequent 
to said conditioning 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 neanS 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 from 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 
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 control 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 
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tor cars adjacent the uppel' 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 
pireviously-named control means in response to a 
by-passing operation of the second-named control 
means to pirevent 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. 

i.7. 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 cal'S from anSWering the last 
named call means, and Supplemental control 
means cooperating With the previously-named 
cCntrol 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 
trafic conditions between the time of operation of 
Said Second by-pass in eans and the time of con 
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 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 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 car 
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 secoid 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 a 
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 means 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 
doW Call by the first elevator cars for condi 
tioning a second elevator car only if the last 
named second elevator car is in the SecCnd 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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