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ABSTRACT OF THE DISCLGSURE 
A multiple car elevator system of the nondispatching 

interval type having a control circuit which extends the 
terminal door open time period of individual cars when 
a car call is registered, indicating that a load is to be 
transported to another floor. The door open time is ex 
ended only upon the first selection of a car call, and not 
for Subsequent selections of a car call. 

Specification 
This invention relates to an elevator system, and more 

particularly to apparatus for controlling an elevator door. 
The effectiveness of an automatic elevator installation 

is directly related to the sophistication of the elevator 
door control. By controlling the door open time period, 
the flow of traffic into and out of the elevator car, and 
the relative spacing of multiple elevators in a hoistway 
can be controlled. When a plurality of elevator cars are 
to serve a number of landings, it has been thought neces 
sary that the several control circuits must interact to 
space the cars properly throughout the hoistway to serve 
efficiently all the landings. While many control circuits 
have been developed for this purpose, their complexity 
and cost often do not justify their use in simple elevator 
installations involving a small number of elevator cars, 
or a small number of landings. 

It has not previously been feasible to provide the ad 
vantages of a complex interacting multiple car elevator 
control in simple elevator installations, such as a group 
of elevators of the nondispatching interval type. In a non 
dispatching interval System, a car leaves a floor as soon 
as a call is registered by the car or hall call means, re 
gardless of the expected traffic flow. Thus, the interval 
between cars is not regulated, although heavy traffic 
throughout a building is best served by evenly spaced 
cars. It has been found that when cars leave the terminal 
promptly on registration of a car call, they will tend to 
bunch up and travel through the hoistway in a group, 
often leaving the home station with a minimum load of 
passengers. By providing an extended door open time 
period, some of the advantages of dispatching type con 
trol systems can be realized in much simpler control sys 
tems. More passengers are allowed to enter before the car 
leaves. Each car therefore carries a larger load, and the 
interval between cars is increased. However, when there 
are no wating passengers at a home station, an elevator 
car should close its doors after a short door open time 
period in order to be available to return to other floors 
on demand. These conflicting requirements are accom 
plished in a simple and effective manner by the door con 
trol disclosed herein, which is operative to extend the 
door open time only when a condition indicates a load 
is waiting to be transported from a home station to an 
other floor. 
One object of this invention is to provide an improved 

door control for an elevator system. 
Another object of this invention is to provide an in 

dependent door control for each car in a multiple car 
elevator instaliation, which independent control provides 
some of the advantages of an interacting door control 
systern, such as a dispatching interval type installation. 
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One feature of this invention is an elevator door con 

trol which extends the door open timing period when a 
condition occurs which indicates a load is to be trans 
ported to another floor. By extending, rather than main 
taining or decreasing the door open time, a unique ele 
vator operation is produced which has the advantages of 
more complex elevator control systems. 
Another feature of this invention is the provision of 

an elevator control which extends the door open time at 
a terminal floor when a car call is registered. 
Yet another feature of this invention is the provision 

of an elevator door control which extends the door open 
time by the first occurrence of a particular condition, and 
not for Subsequent occurrences of the same condition. 

Further features and advantages of the invention will 
be apparent from the following specification and from 
the drawings, in which: 
FIGURE 1 is a diagrammatic illustration of a plurality 

of elevator cars whose door operation is controlled in ac 
cordance with the present invention; and 
FIGURE 2 is a partly block and partly schematic dia 

gram of the door control circuit for a single elevator car. 
While an illustrative embodiment of the invention is 

shown in the drawings and will be described in detail 
herein, the invention is susceptible of embodiment in 
many different forms, and it should be understood that 
the present disclosure is to be considered as an exemplifi 
cation of the principles of the invention, and is not in 
tended to limit the invention to the embodiment illus 
trated. The scope of the invention will be pointed out in 
the appended claims. 

In FIGURE 1, a pair of elevator cars 10 and 0' are 
diagrammatically illustrated in a typical elevator installa 
tion which may be controlled by the present invention. 
While only two cars have been illustrated, the invention 
may be used with more cars, if desired. For simplicity, 
corresponding parts on the second car 10' will be identi 
fied by the same reference numeral as those of the first 
car 18, followed by a prime. 

Each elevator car is suspended by a cable 1 which 
passes over a sheave 12 mounted to an elevator car driv 
ing notor 4. Each is secured to the floor 5 of an ele 
vator penthouse. The opposite end of cable a passes 
back through an opening in floor 15 and is attached to a 
counterweight 16. Motor 4 is connected to a suitable 
control circuit (not illustrated) which controls movement 
of the elevator car 10 between the various floors it serves. 
At each floor a hall call push button 18 is located for 
registering calls for elevator service. In addition, car call 
push buttons 9 are located within elevator car 9 to al 
low passengers to select the floor to which they wish 
to go. 
As elevator car approaches and stops at a landing 

at which a call has been registered by either the hall call 
push buttons 18 or the car call push buttons 19, an 
elevator door 21 movably mounted to close a passage 
through the elevator car is opened by motive means, 
Such as a bi-directional door operator motor DOM. The 
door 21, which may have multiple sections, may be con 
nected to the bi-directional motor through any conven 
tional door operating mechanism. Furthermore, a hoist 
way door (not illustrated) may be provided to cover 
a hoistway passage associated with each landing, through 
which a load enters and leaves the elevator car. The hoist 
way door may be coupled for movement with the elevator 
car door 2 by known mechanisms. 

In accordance with applicants invention, the door 21 
of each elevator car is controlled by the circuit illustrated 
in FIGURE 2. An identical circuit is provided for each 
car in the system. Although each door control circuit 
is independent of the other, they provide some of the 
advantages of an interconnected elevator control. More 
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particularly, the elevator door open time is extended when 
a floor call is registered at a home station by a passenger 
in the car. Hall call registration does not modify the 
door time operation. Thus, the door open time is ex 
tended to allow more passengers to enter and to space 
the cars through the hoistway only when a load is waiting 
to be transported from a home station to another floor. 

In FIGURE 2, only those circuits necessary for an 
understanding of the invention are shown. Turning now to 
FIGURE 2, energizing lines 24, 25 are connected to a 
suitable source of electrical power (not illustrated) for 
energizing the control circuit. The bi-directional door 
operator motor DOM, when connected across power lines 
24, 25 through either an open direction control circuit 
27 or a close direction control circuit 23, rotates the 
motor in the proper direction to open or close door 21. 
A normally open contact DO-1 and a normally closed 
contact DO-2 of a door operator relay DO are respec 
tively connected to the open direction circuit 27 and the 
close direction circuit 28 for connecting the source of 
power to the motor DOM through only one of the direc 
tion control circuits at a time. 

Relay DO is energized by a conventional door control 
initiating and timing circuit 30. Circuit 30 energizes relay 
DO, closing contact DO-1 to cause the door operator 
motor DOM to open the car door. After a suitable time 
period, relay DO is deemergized to cause contact DO-2 
to close and apply closing direction power to the door 
motor. The basic circuit described above is typical of a 
simple, conventional non-dispatching interval type con 
trol, in which the basic timing period needed to open 
and thereafter close the elevator door is constant for 
each floor. Other suitable apparatus (not illustrated), 
such as safety edges, may be associated with the elevator 
door circuit in a known manner. Such apparatus as a 
safety edge is effective at all floors to modify the basic 
timing period temporarily when a safety hazard is sensed. 

In accordance with the invention, remaining circuitry 
illustrated in FIGURE 2 modifies the basic door control 
circuit described above. This circuitry extends the door 
open time, as from four to fourteen seconds, only at 
terminal or home station landings, such as the bottom 
floor in a building, once the elevator car begins a load 
ing Sequence. 
The extended door open time occurs when a signal 

indicates a load is to be transported to another floor. The 
signal could, for example, be formed by a dual beam 
photocell circuit which indicates when a load enters 
through the elevator door passageway. Desirably, how 
ever, the signal is formed by apparatus already existing 
for other purposes. In the system to be described, the first 
operation of a car call push button 9 is used to generate 
this signal. 
When a passenger enters the elevator car and presses 

one of the car call buttons 19, a signal is formed by the 
change in the voltage level at a contact 31 on the car call 
push buttons. This change in voltage level momentarily 
energizes a relay DS, causing a normally open relay con 
tact DS-1 to close. The remaining contacts on push but 
tons 9 operate to car call relay coils (not illustrated) con 
nected in a suitable manner with the control circuit for 
the elevator driving notors 14. 
The momentary closure of contact DS-1 energizes relay 

2ZX which is maintained energized through normally 
open holding contact ZX-1 only when a segment 33, 
corresponding to a terminal floor, is in contact with a 
movable brush 34 whose position corresponds with the 
position of the elevator car in the hoistway. The movable 
brush 34 may be located on a brush carriage (not illus 
trated) which is engaged through a suitable connection to 
the shaft of the elevator motor 14, in a manner conven 
tional for floor selectors located in elevator penthouses. 
Similarly, the connection between energizing line 25 and 
relay ZX may be made through a bi-stable memory 
element in a static elevator car position indicator. Other 
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4. 
arrangements can be used to form the electrical signal at 
only those floors where heavy loads are expected. 

Simultaneous with the closing of self-holding contact 
1ZX-1, a second normally open contact 17X-2 on relay 
SZX is closed to shunt the door control circuit 30 through 
a normally closed contact Ti ZX-1. This shunt path 
directly connects relay DO to energizing line 25, thereby 
maintaining contact DO-1 closed to hold the door in its 
open position. A time delay relay TZX is energized at 
the same time as relay ZX, and begins a timing interval 
of predetermined duration which is longer than the time 
period of the door control circuit 30, as fourteen seconds. 
The contacts of timer TZX are actuated only after the 
predetermined time interval is expired. Thus, normally 
closed contact TAZX-1 does not open until after fourteen 
seconds, and thereafter remains open while relay TZX 
remains energized. Thus seconds after the door 24 was 
originally opened by the closure of contact DO-1, the 
normal door control circuit 30 will open in a normal 
manner, but relay DO will remain energized through 
contacts ZX-2 and . TZX-1. After fourteen seconds 
elapses, timer T17X times out, its normally closed con 
tact TAZX-i opening to deemergize relay DO and close 
the door 21. w 
As previously mentioned, contact TIZX-1 remains open 

while relay TiZX is energized. Although another passen 
ger may enter the elevator car and depress a push button 
E9, thereby energizing relay DS to momentarily close 
contact DS-1, the extended door open time period will 
not again be extended since relay TiZX is at this time 
already energized. When the elevator car leaves the ter 
minal floor, brush 34 will move off segment 33, deener 
gizing time delay relay TAZX, causing its contact Ti ZX-1 
to close. Therefore, the extended door open timing period 
occurs only once for any particular terminal floor. 

After timer TZX has timed out and the door begins 
to close, relay DO may still be energized through the nor 
mal door control circuit 39. Therefore, conventional door 
reopening operations, such as door safety edges or open 
door push buttons, may be actuated to energize relay DO 
and open the door temporarily in accordance with the 
particular safety or control function being performed. The 
applicants' invention in no way interferes with the opera 
tion of such additional door reopen circuits as may be 
incorporated in door control circuit 30. 
Once the elevator car is in a loading sequence at a 

home station, the extended door open timing period is 
effective to increase the amount of time the car is located 
at the terminal floor. This allows sufficient time for wait 
ing passengers to enter the car, preventing the car from 
leaving a home station with a minimum load of passen 
gers, and further prevents the elevator car from sooner 
leaving the terminal landing, effectively preventing the ele 
vator cars from bunching up and traveling through the 
hoistway in a group. Thus, certain of the advantages of 
a dispatching interval type system are realized in a much 
simpler elevator system in which travel of a plurality of 
elevator cars is not interrelated. Applicants' invention has 
the further advantage that should no passengers depress 
a car call push button i9, the elevator door 21 will close 
after the basic four second timing period expires. This 
allows the elevator car to be available to travel immedi 
ately to other fioors on demand. While the extended door 
open time circuit is desirable in an elevator system hav 
ing multiple elevator cars, it will be apparent that certain 
of the advantages, such as extending the door open time 
only if passengers at certain floors begin loading when 
the elevator car stops at that floor, are advantageous in a 
single car elevator system. 
We claim: 
1. In an elevator system including an elevator car serv 

ing a plurality of floors, apparatus for controlling the door 
of the elevator car, comprising: motive means for open 
ing and closing said door; signalling means responsive to 
a condition which indicates a load is to be transported to 
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another floor for producing a signal; and timer means for 
controlling said motive means to maintain said door Sub 
stantially open for a basic door open timing period, said 
timer means being responsive to said signal to extend said 
basic door open timing period for a fixed timing period 
independent of the time period of said signal. 

2. The door controlling apparatus of claim in an 
elevator system further including hall call means located 
at each floor and car cali means located within the car 
for selecting a floor the car is to serve, wherein the con 
dition which indicates a load is to be transported is the 
operation of a car call means. 

3. The apparatus of claim 1 wherein said timer means 
is operative to extend the timing period only when said 
elevator car is adjacent certain floors corresponding to 
at least one but less than all of said floors. 

4. The apparatus of claim 3 wherein said timer means 
includes first contact means completing an electrical path 
only when said car is adjacent said certain floor, second 
contact means completing an electrical path only when 
actuated by said signal, a source of power, Switching means 
operative when connected to said power source for ex 
tending the timing period, and means connecting said 
first contact means, said second contact means, and said 
switching means in series across said power source. 

5. In an elevator system of the nondispatching inter 
val type having a plurality of elevator cars serving at 
least one terminal floor and at least one intermediate 
floor, including motive means for opening and closing the 
elevator doors, and means controiling the motive means 
during a basic timing period which is the same at both 
terminal and intermediate floors to open and thereafter 
close the doors, the improvement comprising: signalling 
means responsive to a condition which indicates a load 
is to be transported to another floor for producing a sig 
nal; means for extending the basic timing period by a fixed 
length of time; and means responsive to said signal for 
actuating said extending means to extend by said fixed 
length of time the basic timing period of the car at which 
the condition occurred only when the car is adjacent a 
terminal floor, thereby extending the door open time when 
a loading sequence begins at a terminal floor. 

6. The apparatus of claim 5 further including hall call 
means located at each floor and car call means located 
within each car for selecting the floors the cars are to 
serve, wherein the condition which indicates a load is to 
be transported comprises the selection of a car call means. 

7. The apparatus of claim 5 wherein said extending 
means includes timing means which completes a first cir 
cuit for an extended time period longer than said basic 
timing period, said first circuit being in shunt with said 
motive controlling means to extend the basic timing peri 
od when said timing means is activated, said signalling 
means producing a momentary signal, means forming a 
holding circuit for maintaining said timing means acti. 
vated after the momentary signal expires, foor level 
switching means having a second circuit corresponding to 
each floor and means completing the corresponding sec 
ond circuit when the car is adjacent that floor, and means 
connecting the second circuit for the terminal floor in 
Series with the timing means and the holding circuit to 
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activate said timing means only when the car is adjacent 
the terminal floor. 

3. In an elevator system including an elevator car 
Serving a plurality of floors, apparatus for controlling the 
door of the elevator car, comprising: motive means for 
opening and closing said door; hall call means located at 
each floor the car is to serve; signaling means responsive 
to the operation of a car call means as representative of a 
condition which indicates a load is to be transported to 
another floor for producing a signal; and timer means for 
controlling said motive means to maintain said door sub 
stantially open for a basic door open timing period, said 
timer means being responsive to said signal to extend said 
basic door opening timing period, including means for 
preventing the extended door open tinning period from 
being further extended by the Subsequent operation of 
Said car call means. 

9. The apparatus of claim 8 wherein said timer means 
is operative to extend the timing period only when said 
elevator car is adjacent certain floors corresponding to at 
least one but less than ail of said floors, said timer means 
including first contact means completing an electrical path 
only when said car is adjacent said certain floors, second 
contact means completing an electrical path only when 
actuated by said signal, a source of power, switch 
ing means operative when connected to said power 
Source for extending the timing period only once while 
continually connected to said power source, means con 
Electing Said first contact means, said second contact 
Ileans, and Said Switching means in series across said 
power Source, and normally open holding means shunting 
Said Second contact means and responsive to the first 
occurrence of Said condition for completing a shunt elec 
trical path as long as said first contact means continually 
completes its electrical path. 

19. In an elevator system of the nondispatching inter 
Val type having a plurality of elevator cars serving at 
least one terminal floor and at least one intermediate floor, 
including motive means for opening and closing the ele 
vator doors, and means controlling the motive means dur 
ing a basic timing period which is the same at both termi 
nal and intermediate floors to open and thereafter close 
the doors, the improvement comprising: signaling means 
responsive to a condition which indicates a load is to be 
transported to another floor for producing a signal; means 
responsive to said signal for extending the basic timing 
period of the car at which the condition occurred only 
when the car is adjacent a terminal floor, thereby extend 
ing the door open time when a loading sequence begins at 
a terminal floor; and means for preventing the extended 
timing period from being extended by the subsequent oc 
currence of the condition at the same car at which the 
condition originally occurred. 
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