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The present invention relates to electric ele 
vator Systems, and more particularly, to commu 
tating apparatus for use in Such Systems. 
In elevator Systems embodying automatic, or 

5 semi-automatic features, it is necessary that cir 
cuits of various types be commutated in accord 
ance with the position of the car with respect to 
the several floor landings past which it operates. 
Representative circuits of this type include those 

l0 which control the hall-lanterns and position 
indicating mechanism, those which originate at 
the passenger-operated push-buttons and those 
which control the stopping of the car. 
In the usual prior art arrangement, the mech 

15 anism for commutating the various circuitS Com 
prises a plurality of stationary contact elements 
arranged for cooperation with corresponding 
contact elements carried by a movable member. 
The stationary contact elements are ordinarily 

20 divided into independent groups, one group being 
associated with each of the Several types of Con 
trol operations, and each group including a con 
tact element associated with each floor of the 
building at which the corresponding operation is 

25 to be effected. In accordance with certain ar 
rangements, the movable member, which ordi 
narily comprises one or more contact elements 
corresponding to each group of stationary contact 
elements, is driven directly in accordance with 

30, the movements of the car, through suitable re 
ducing mechanism. In accordance with a prefer 
able arrangement, the movable elements are 
“notched' to succeeding circuit controlling posi 
tions when the car reaches corresponding points 

35 in the hatchway. An arrangement of the latter 
character is disclosed in the copending appli 
cation of Frank E. Lewis (14,598) Serial No. 
588,406, filed January 23, 1932 and assigned to 
the Westinghouse Electric and Manufacturing 

40 Company. 
Commutating mechanisms of the above char 

acter are entirely satisfactory to the extent that 
they may be arranged to commutate any desired 
number of circuits, in accordance with the po 

45 sition of the car, but are disadvantageous to the 
extent that they require apparatus which is of a 
specialized character, and which involves a num 
ber of moving parts. 
The present invention comprises an arrange 

ment whereby electromagnetically-operated re 
lays may be employed to commutate circuitS in 
accordance with the position of the car in the 
hatchway. The application of relay mechanisms 
to this purpose is advantageous in that, since the 
commutating or selecting-relays may be of the 5 5 

1932, Serial No. 630,348 
(C. 187-29) 
same type which are also used elsewhere in the 
System, as the floor-button relays, etc., the num 
ber of different types of apparatus used in the 
complete elevator System is reduced. The reduc 
tion in the number of types of apparatus not 
Only simplifies manufacturing operations, but 
also reduces the renewal parts requirements of 
the building owner. The arrangement is fur 
ther advantageous in that, in the event, one or 
more of the relays becomes disabled, the disabled 
mechainism may be quickly removed from the 
control panel, and new mechanism substituted 
With minimum loss of operating time of the as 
sociated elevator. 
In accordance with the present invention, a 

plurality of selecting-relays, one of which is as 
Sociated with each floor of the building at which 
a control operation is to be effected, are arranged 
to be sequentially operated in one order as the car 
moves upwardly in the hatchway and to be se 
quentially operated in the reverse order as the car 
moves downwardly in the hatchway. In the illus 
trated embodiment of the present invention, each 
selecting-relay is utilized to commutate circuits 
associated with both directions of travel, and the 
operating mechanism for the relays is such that a 
particular relay is energized, while the car is in 
a Zone extending predetermined distances both 
above and below the floor associated therewith. 
As in the above-identified Lewis application, 

the sequential operation of the selecting-relays is 
effected primarily by means of an element, here 
inafter referred to as a “notching' relay, which 
is arranged for operation at the junctions of ad 
jacent Zones. The operations initiated by the 
notching-relay are transmitted to the selecting 
relays through a single pair of relays, each of 
which occupies one circuit-controlling position 
while the car is in alternate Zones, and Occupies a 
second circuit-controlling position while the car 
is in the intervening ZOneS. 

In accordance with this arrangement, alter 
nate selecting-relays respond to movement of 
the above pair of relays to one position; inter 
vening selecting-relays respond to movement 
thereof to a second position. The Selecting-re 
lays are caused to respond one at a time, however, 
by means of a circuit arrangement whereby the 
circuit for each selecting-relay may be controlled 
by the preceding relay in the Series. 

t is, accordingly, an object of the present in 
vention to provide an elevator System in which 
control circuits associated with the System may 
be commutated in accordance with the position 
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2 
of the car in the hatchway by means of relay 
mechanisinS. 

It is a further object of the present invention 
to provide means for Sequentially operating a plu 
rality of relays in accordance with the position 
Of the elevatOl' Cal'. 

It is a further object of the present invention 
to provide means to sequentially operate a plu 
rality of relays in one order when the car is now 
ing upwardly and in the reverse order when the 
car is moving downwardly. 

It is a further object of the present invention 
to provide a system of the above ciharacter in 
which the operating means for the series of re 
lays is independent of the number of floors in the 
building. 

It is a further object of the present invention 
to provide, in a system of the above character, 
resetting mechanism which is effective, at prede 
terrinined points in the hatchway, to ensure that 
only the selecting relay associated with that point 
is in the actuated position. 
Other objects and advantages of the present 

invention will become obvious in the course of the 
following detailed description thereof. 
In the drawingS: 
Figure 1 is a diagrammatic illustration of the 

control mechanism associated with the selecting 
l'elayS, 

Figs. 2 and 3, taken together, constitute a dia 
grammatic ilustration of a representative eleva 
tor system embodying the present invention; and, 

Fig. 4 is a diagrammatic illustration of the ap 
plication of the present invention to high-Speed 
elevator Systems. 
In Fig. 1, a plurality of selecting relays 31, S2, 

s3 and S4 are arranged for operation by a notch 
ing-relay NI, an impulse-relay 10, a closing...relay 
11, an opening-relay 12, a pair of directional 
switches 1 and 2, and a pair of resetting-relays 
3 and 14. As shown in Fig. 1, the hatchway is 

divided into a plurality of adjacent Zones, 21 
through Z4, and the arrangement is such that 
selecting-relay S1 is energized while the elevator 
car is in zone Z1: Selecting-relay S2 is energized 
While the car is in Zone Z2; selecting-relay S3 is 
energized while the car is in Zone Z3; and select 
ing-relay S4 is energized while the car is in ZOne 
Z4. While only four floors and four selecting 
relays are iliustrated, it will be obvious from the 
following description that any desired number 
may be used in piractice. 
While I may use any of a plurality of well 

known devices to initiate the transfer from one 
Selecting-relay to another, in response to the 
arrival of the car at the junction of adjacent 
Zones, I prefer to use a Switching device of the 
type disclosed in a copending application of H. 
W. Williams et al., Serial No. 279,771, filed May 
22, 1928 and assigned to the Westinghouse Elec 
tric and Manufacturing Company. In Fig. 1, this 
switching device is identified as notching-i'e- 
lay NI. 
As described in the above-identified Williams 

et al. application, a portion of the magnatic cir 
cuit of notching-relay NI is carried upon the 
elevator car, in position to be brought into co 
operative relation with a series of magnetizable 
members NI" which are mounted at Selected 
points in the hatchway. In the present inven 
tion the plates NI' are SC positioned that relay 
NI is brought into cooperative relation with a 
plate each time car C reaches a junction be 
tween two adjacent hatchway Zones. The struc 
ture of relay NI is such that, although the coil 
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NIIc thereof is energized, the magnitude and di 
rection of the magnetic field actiling upOn arma 
ture NIa is not such as to cause closure of the 
asSociated contact members. If, however, while 
coil NIC is energized, the relay structure is brought 
adjacent one of the series of magnetizable plates 
NI", armature NIa is actuated to close the asso 
ciated contact members. 
According to one innodification disclosed in the 

above-identified Williams et al. application, the 
magnetic circuit of the relay may be SO designed 
that the armature may be maintained in the ac 
tuated position, during energization of the coil, 
even though the relay structure is subsequently 
moved out of cooperative relation with a nag 
netizable plate. In acco; dance with a second 
modification, the armature resume:S the illus 
trated position, aS SOOn aS the relay is miOVed 
out of cooperative relation with a magnetizable 
plate, regardless of the condition of the coil. In 
the present system, only a momentary closure 
of the contact members of notching-relay NI is 
required at the junction of adjacent ZOnes, and 
the relay is organized in accordance with the 
latter modification. 
As will be more fully described hereinafter, 

each transfer operation consists in sequentially 
energizing One Selecting-relay and theia deeln 
ergizing the preceding Selecting-Irelay. Ea£h 
transfer operation is initiated by closure of the 
contact members of relay NL and is terminated 
by the opening thereof. The length of each of 
the magnetizable plates TI", accordingly, is de 
termined by the time required to establish the 
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circuit for the succeeding Selecting-i'elay. In 
practice, in a representative Systein arranged for 
operation at from 300 to 400 feet per minute, 
magnetizable plates of from 6 to 10 inches in 
length are Satisfactory. 

In the illustrated enbodiinent, the energization 
of selecting-relays associated with the interne 
diate fioors is controlled exclusively by notching." 
relay NI, impulse-relay 10, closing-relay 11, 
opening-relay 12 and the directional Switches 1 
and 2. The selecting relays associated With ter 
minal floors, however, are provided. With addi 
tional energizing circuits controlled, respective 
lly, by resetting-relays 13 and i4. Re3etting-re 
lay 13 is arranged to be closed when the ele 
vator car is at or near the lower tel'niinal floor, 
by means of a mechanically-operated limit-switch 
DL. Resetting-relay 14 is arranged to he closed 
when the elevator car is at or near the upper 
terminal floor by means of a mechanically-ope 
ated limit-switch UF. As illustrated, Switches 
UL and DI are normally biased to the Cpen po 
sition in any Suitable manner (not Shown) 2nd 
imay be moved to the closed position through 
the cooperation of an armi and roller aSSociated 
therewith, respectively, and a can 15 mounted 
upon car C. 
The operation of the complete Systern shown 

in Fig. 1 may be described as follows: 
Assuming that the car C is at the first floor, 

in which position limit switch iL is closed, glo 
sure of line switch is to condition the System 
for operation, causes completion of a circuit 
for the coil of resetting-relay 13. Upon comple 
tion of this circuit, resetting-relay 13 is actu 
ated to open its contact members d and C and 
to close its contact members b. The opening of 
contact members a and C of relay 13 is Without 
immediate effect, other than to ensure that Se 
lecting-relays s2, S3 and S4, and relayS 11 and 
12, are deemergized. Closure of contact inem 
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bers b of relay 13 completes a circuit for the 
coil of Selecting-relay s1, which extends from line 
conductor L1, through normally closed contact 
memberS d of opening-relay 12, contact mem 
bers b of resetting-relay 13, the coil of select 
ing-relay S1 and through normally closed con 
tact members d of resetting-relay 14 to line con 
ductor L2. 
Upon completion of this circuit, Selecting re 

lay Sl is actuated to close its auxiliary contact 
members a and b and to close its main contact 
members c, d, e, etc. As will be described in con 
nection with Figs. 2 and 3, the main contact 
members are associated with the various control 
circuits of the system. 

Closure of contact members a of selecting-relay 
s1 prepares a circuit for the coil of selecting-relay 
s2. Closure of contact members b of selecting 
relay S1 completes a holding circuit for the coil of 
relay S1 which is independent of relay 13. Ac 
cordingly, as long as car C remains in Zone Z1, 
Selecting-relay S1 remains energized, 

If it is desired to move car C upwardly, start 
ing contact members 22a may be closed to there 
by complete a circuit for the coil of up-direction 
Switch 1. Upon completion of this circuit, switch 
1 is actuated to close its contact members a, b, h. 
and g. Closure of contact members d and b com 
pletes a circuit for field winding Glf of generator 
G. In the illustrated embodiment, as will be 
more fully described in connection with Figs. 2 
and 3, generator G is arranged to supply power 
to motor M in accordance with the Ward-Leon 
ard or variable voltage system of control. Ac 
cordingly, upon application of voltage to the arm 
ature thereof, motor M is caused to move car C 
upwardly. 

Closure of contact members h of reversing 
switch 1 is without immediate effect. Closure of 
contact members g of reversing Switch 1 com 
pletes a circuit for the coil of notching-relay NI. 
Completion of this circuit has no effect, other 
than to prepare relay NI for operation. 
As car C leaves the first floor, can 15 is moved 

out of engagement with the roller-arm associ 
ated With switch DL, which thereupon moves to 
the open position, interrupting the circuit for the 
coil of resetting-relay 13. The consequent clos 
ure of contact members a and c, respectively, of 
relay 13 prepares the circuits for selecting-re 
lays S2, S3 and S4 and relays 11 and 12; opening 
of contact members b of relay 13 is without effect. 
When car C reaches the lower limit of Zone Z2, 

notching-relay NI is brought adjacent one of the 
magnetizable plates NI' and the contact mem 
bers thereof are actuated to the closed position. 
Closure of the contact members of relay NI con 
pletes a circuit for the coil of impulse-relay 10. 
Upon completion of this circuit, relay 10 is 

actuated to close its contact members a and b. 
Closure of contact members d of impulse-relay 10 
completes a circuit for the coil of closing-relay 
11 which extends from line conductor L1 through 
normally closed contact members a of opening 
relay 12, contact members a of impulse-relay 10, 
through the coil of closing-relay 11, to line con 
ductor L2 and normally closes contact members 
c of relay 13. Closure of contact members b of 
impulse-relay 10 is without immediate effect. 
Upon completion of the circuit for the coil 

thereof, closing-relay 11 is actuated to close its 
contact members a, d and e and to open its con 
tact members b and c. Closure of contact mem 
bers a of operating relay 11 completes a Self 
holding circuit for the coil thereof which is in 

3 
dependent of the contact members of relays 10 
and 12, but includes the coil of relay 12. Com 
pletion of this circuit, however, does not cause 
Operation of relay 12, since the coil thereof is 
Short-circuited through contact members a of 
relay 10. 
The opening of contact members b and c and 

closure of contact members d of closing-relay 11 
is without immediate effect. Closure of contact 
members e of relay 11, however, completes a cir 
cuit for the coil of selecting-relay s2, which ex 
tends from line conductor L1 through contact 
members h of up-direction switch 1, contact 
members e Of relay 11, the now closed contact 
members a of selecting-relay S1, the coil of select 
ing-relay S2 and through normally closed contact 
members c and a of resetting-relays 14 and 13, 
respectively, to line conductor L2. 
Upon the completion of this circuit, selecting 

relay S2 is actuated to close its auxiliary contact 
members (t, b and c and to close its main contact 
members d, e, etc. Closure of contact members (I, 
of Selecting-relay s2 is without effect. Closure of 
contact members b of selecting-relay s2 prepares 
a holding circuit for the coil thereof. Closure of 
contact members c of selecting-relay S2 is with 
out effect during upward travel of the car. 
When car C reaches the upper limit of Zone Z1, 

notching-relay NI is moved out of range of the 
magnetizable plate NI", and the contact men 
bers thereof resume the illustrated open posi 
tion. The opening of the contact members of 
notching-relay NI interrupts the circuit for the 
coil of inpulse-relay 10, which thereupon resumes 
the illustrated position, opening contact mem 
bers a and b. 
The Opening of contact members b of im 

pulse-relay 10 is without effect. The opening of 
contact members a of impulse-relay 10 re 
moves the short-circuit from the coil of open 
ing-relay 12. In response to the interruption 
of the short-circuit, holding relay 12 is actu 
ated to open its contact members a and di 
and to close contact members b and c. The open 
ing of contact members a is without effect, the 
coils of relays 11 and 12 now being connected, in 
series through contact members a of relay ll, 
across line conductors Ll and L2. Closure of 
contact members b of holding relay 12 is Without 
immediate effect. Closure of contact Inenbei's c 
of relay 12 completes a holding circuit for the coil 
of seiecting-relay S2, Which extends from line con 
ductor L1, through contact members c of relay 12, 
contact members b of selecting-relay S2, and 
through the coil thereof to line conductor L2, as 
previously traced. The opening of contact men 
bers d of relay 12 interrupts the circuit for the 
coil of selecting-relay S1, which thereupon re 
sumes the illustrated position, opening all cOn 
tact members associated thereWith. 
The transfer from relay S1 to S2 involves, first, 

completing an energizing circuit for relay s2 
through contact members a of relay S1, Second, 
completing a holding circuit for relay S2, and 
third, interrupting the circuit for relay Sl. The 
second and third steps are controlled by contact 
members c and d, respectively, of relay 12. De 
pendent upon the construction of relay 12, there 
may be a very short interval, during the closing 
movement thereof, during which both contact : 
members c and d are open. Under these circum 
stances, the circuit for relay S1 Would be inter 
rupted (contact members d) before completion of 
the holding circuit for relay S2 (contact mem 
bers c). The inherent inductive delay in the 
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4. 
opcning of a relay, following interruption of the 
circuit for the coil thereof, is such, however, that 
the opening of contact members (l, of relay Sl 
does not occur until after the expiration of the 
above noted interval. 
As Will be obvious, however, if desired, relay 12 

may be so constructed that, following energiza 
tion of the coil thereof, contact mennbers c close 
before contact menmbers di open; folloWing de 
energization of the coil thereof, contact members 
di close befolre contact membe’S C Open. 
ASSunning that it is desired to Stop at the Sec 

ond floor, switch i may be opened, in a mannel 
to be described in connection With FigS. 2 and 
3, thereby deenergizing field winding Gf of gener 
ator G and bringing elevator car C to rest. The 
opening of contact members g of Switch 1 inter 
rupts the circuit for the coil of notching-relay 
NI. Since the contact members of notching-re 
lay NI are now open, however, this operation is 
Without effect. 
The opening of contact members h of revel'sing 

switch 1 is without effect, since the circuit for 
selecting-relay S2 is now independent Of these 
contact members, being cointrolled Only by Open 
ing-relay 12. Accordingly, until the latter relay 
is deemergized, which occurs at the upper limit of 
zone Z2, selecting-relay S2 is imaintained closed. 
Assuming elevator car C has again been start 

ed, in the manner previously described, the Se 
quential energization of selecting-relay S3 and 
deenergization of Selecting-i'eay S2, which OCCui'S 
at the junction of zones Z2 and Z3, is effected in 
the following manner: 
When car C reaches the lower linit of Zone 23, 

notching-relay NI is brought adjacent to all 
other of the magnetizable plates NI and the 
contact members thereof are again closed to en 
ergiZe impUlse-relay 10. 
Upon being again enei'gized, impulse-relay 10 is 

actuated to close contact members a and b. 
Closure of contact membel's ct of impulse-relay 
10 is without effect, but closure of contact mem 
bers to thereof short-circuits the coil of closing 
i’elay 11, contact members b of relay 12 being 
included in the short-circuit. Upon coinpletion 
of the short-circuit, relay 11 resumes the illus 
trated position, opening its contact members a, 
d and e and closing itS COntact members b and C. 
The Opening of contact members a, di and e 

and closure of contact members to of relay 1 is 
without effect. Closure of contact members C 
of relay 11, however, completes a circuit for the 
COil Of Selecting-relay S3. Which extends from line 
conductor L1 through contact members h of 
Switch 1, contact members c of relay 11, contact 
members d of selecting-relay S2, the coil of select 
ing-relay S3 and through contact members c and 
CI, of l'esetting relays 14 and 13, respectively, to 
line conductor L2. 
Upon completion of this circuit, selecting 

relay S3 is actuated to close its auxiliary con 
tact members a, b and c and to close its main con 
tact meinbers d, e, etc. 

Closure of contact members d and c is with 
OUit effect, bult cloSilire Of contact members Üb of 
Selecting-relay S3 prepares a holding circuit for 
the coil thereof. 
When elevator car C reaches the upper limit 

of ZOne Z2, notching relay NI is moved out of 
range of the magnetizable piate N' and the con 
tact members thereof resume the illustrated posi 
tion, thereby deemergizing impulse-relay 10. 
The consequent opening of contact members a 

of impulse-relay 10 is without effect, but the 

1,966,206 
opening of contact members b thereof interrupts 
the circuit for the coil of relay 12, which there 
upon resumes the illustrated position, opening 
contact members b and c and closing contact 
members d and d. 
ClOSure of contact members a and opening of 

contact members b of relay 12 is without effect. 
Closure of contact members d of relay 12, how 
ever, completes a holding circuit for the coil of 
Selecting-relay S3, Which extends from line con 
ductor L1 through contact members d of relay 
12, contact imembers b of selecting-relay S3 and 
through the coil thereof to line conductor L2, 
aS previously traced. The opening of contact 
member's c of relay 12 interrupts the circuit for 
the coil of Selecting-relay S2, the consequent 
opening of the contact members of which is with 
out effect. 

Accordingly, between the time that car Cleaves 
ZOne Z2 and enters ZOne Z4, only selecting-relay 
S3 is energized. When car C enters Zone Z4, 
bringing notching-relay NI adjacent another of 
the magnetizable plates NI', impulse-relay 10 is 
again actuated to close contact members a and b. 
AS described in connection with the entrance of 
cal C into Zone Z2, closure of contact members b 
of impulse relay 10 is without effect, but closure 
Of contact members a thereof completes a circuit 
for the coil of relay 11, which is thereupon ac 
tuated to close its contact members a, d and e 
and to open its contact members b and C. 
Closure of contact members d of relay 11 com 

pletes a holding circuit for the coil thereof, as 
previously described. The opening of contact 
members b and c and closure of contact members 
d of relay 11 is Without effect. Closure of con 
tact members e of relay 11, however, completes 
a circuit for the coil of selecting-relay S4 which 
extends from line conductor L1 through contact 
members h of reversing switch 1, contact mem 
bers e of relay 11, contact members a of selecting 
relay S3, the coil of Selecting relay S4 and 
through contact members a of resetting-relay 13 
to line conductor i2. 
Upon colnpletion of this circuit, Selecting-re 

lay S4 is actuated to close its auxiliary contact 
membel'S a. and b and to close its main contact 
members c, d, etc. Closure of contact members b 
of Selecting-relay S4 is without effect, but closure 
Of contact members a thereof prepares a self 
holding circuit. 
When car C reaches the upper limit of ZOne 

Z3, notching relay NI is moved out of range of 
the magnetizable plate NI", thereby causing de 
energization of impulse-relay 10. As previously 
described, the consequent opening of contact 
members b of relay 10 is without effect, but the 
Op3ning contact members at removes the short 
Circuit from the coil of relay 12, thereby causing 
closure thereof. 

CIOSure of contact members b and opening of 
contact members a of relay 12, is without imme 
diate effect. Closure of contact members c of 
lelay 12 completes a self-holding circuit for the 
coil of Selecting-relay 84 which extends from line 
Conductor L1 through contact members c of re 
lay 12, contact members a of selecting-relay S4 
and through the coil thereof to line conductor 
L2, as previously traced. The opening of con 
tact members d of relay 12 interrupts the circuit 
for the coil of Selecting-relay s3, thereby causing 
the Opening of all contact members associated 
thereWith. 

ACCOrdingly, as long as the elevator car is in 
ZOne Z4, relay S4 is the only energized selecting relay. 
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1,966,206 
When car C reaches the fourth floor, motor M 

may be stopped, as in the previous example, by 
deenergizing up-direction Switch 1. As previous 
ly described, the opening of contact members a 
and b of SWitch 1 deenergizes field Winding Gif 
of generator G to thereby stop the car; the open 
ing of contact members h is without effect; the 
opening of contact members g has no effect other 
than to deenergize the coil N1c of notching 
relay NI. 
When car C reaches a position at or near the 

upper terminal floor, limit Switch UL is moved to 
the closed position by cam 15. Closure of limit 
Switch ULu completes a circuit for the coil of 
resetting-relay 14, contact members c and d of 
which are accordingly opened, and contact mem 
bers a and b of which are accordingly closed. 
The opening of contact members c and d of 
resetting-relay 14 has no effect other than to 
ensure that all selecting relays, except selecting 
relay S4, are deemergized. Closure of contact 
members b of resetting-relay 14 is without effect, 
since the now-closed contact members a of se 
lecting-relay S4 are connected in parallel there 
with. Closure of contact members a of reset 
ting-relay. 14 is without effect, since the now 
closed contact members a of relay 11 are con 
nected in parallel therewith. 

Accordingly, as long as the elevator car re 
mains at the fourth floor, selecting relay S4, clos 
ing-relay 11, Opening-relay 12 and resetting 
relay 14 remain in the actuated positions. To 
disable the Selecting mechanism, as, for example, 
in the event that car C is to be taken out of 
Service, line-Switch K may be opened, thereby 
restoring all relays to the illustrated positions. 

ASSunning that Switch K has been opened, 
thereby disabling the System, and that it is de 
Sired to again utilize the Selecting mechanism, 
Switch K may be reclosed to thereby reenergize 
resetting-relay 14. As above described, opening 
of contact members c and d of resetting-relay 14 
ensures the deenergization of all selecting relayS 
other than relay S4. Closure of contact members 
a of resetting-relay 14 completes a circuit for the 
coils of closing-relay 11 and opening-relay 12, 
which extends from line conductor L1 through 
the coil of opening-relay 12, contact members a 
of resetting-relay 14 and through the coil of 
closing-relay 11 to line conductor L2. 

Closure of reclosing-relay 11 is without effect, 
other than to complete a holding circuit for the 
coils of relays 11 and 12, but closure of opening 
relay 12 completes a circuit for the coil of select 
ing-relay S4 which extends from line conductor 
L1 through contact members c of opening-relay 
12, contact members b of resetting-relay 14, and 
through the coil of Selecting-relay S4 to line con 
ductor L2, as previously traced. It is seen, there 
fore, that reclosure of resetting-relay 14 func 
tions to restore the systern to the same dondition 
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effected by the entrance of the car into Zone Z4. 
It will be recalled that the operation of reset 

ting-relay 13, in response to car C being posi 
tioned at the first floor caused the closure of 
selecting-relay S1, and opened an interlock in the 
circuit for closing-relay 11 and opening-relay 12. 
Since the illustrated system comprises an even 
number of floors, it is necessary that relays ll 
and 12 occupy the open position while the car 
is in one terminal Zone, and occupy the closed 
position while the car is in the other terminal 
zone. Accordingly, resetting-relay 13 is arranged 
to ensure the deenergization of relays 11 and 12 
when the car is in the lower terminal Zone, and 

5 
resetting-relay 14 is arranged to ensure that 
relays 11 and 12 are energized while the car is in 
the upper terminal Zone. It will be obvious that, 
if Fig. 1 were arranged for an odd number of 
floors, relays 11 and 12 Would both be deenergized 
While the car occupied a position in eitheir termi 
mal Zone. In this case, resetting-relays 13 and 
14 would perform equivalent functions. 
ASSunning that Selecting relay S4, cloSing-i'elay 

11, opening-relay 12 and resetting-relay 14 are 
closed, either as a result of the entrance of car 
C into Zone Z4, or as a result of the sequence foll 
lowing a reclosure of Switch K, the selecting 
relays may be sequentially operated in the re 
Verse order, by closing down-direction Switch 2 
to cause the car to move downwardly. Closure 
Of contact memberS da, and b of down-reversing 
SWitch 2, excites field Winding Glf of generator G 
with the proper polarity to cause motor M to 
move car C down Wardly. Closure of contact 
members h of Switch 2 is without immediate ef 
fect. Closure of contact members g of Switch 2 
has no immediate effect, other than to energize 
the coil of notching-relay NI. 
When car C reaches the upper limit of Zone 

Z3, impulse relay 10 is again closed. As previous 
ly described, closure of contact members d of 
relay 10 is without immediate effect, but closure 
of contact members b thereof short-circuits the 
coil of closing-relay 11, causing this relay to 
resume the illustrated position. 
The opening of contact members a, d and e 

and closure of contact members c of relay 11 is 
without immediate effect, but closure of contact 
members b of relay 11 completes a circuit for the 
coil of Selecting-relay S3, which extends from line 
conductor L1 through contact membersh of Switch 
2, contact members b of relay 1, contact members 
b of selecting-relay S4, the coil of selecting-relay 
S3 and through the now closed contact members i 
c and a of resetting-relays 14 and 13, respectively, 
to line conductor L2. Upon completion of this 
circuit, selecting-relay S3 is again actuated to 
close its auxiliary contact members a, b and c and 
to close main contact memberS d, e, etc. The Clo 
Sure of the several auxiliary contact members is, 
however, without immediate effect. 
When car C reaches the lower limit of zone Z4, 

impulse-relay 10 resumes the illustrated position, 
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the opening of contact members a thereof being 25 
without effect. The opening of contact members 
b of relay 10 deenergizes opening-relay 12, which 
thereupon resumes the illustrated position. 
The closure of contact members a, and the 

opening of contact members b of relay 12 is with- 3 
out effect. The opening of contact members c 
thereof deenergizes selecting-relay S4, the several 
contact members of which are consequently 
opened. The opening of contact members of Se 
lecting-relay S4 is without effect. 
of contact members b of selecting-relay S4 inter 
rupts the previously traced energizing circuit for 
the coil of relay S3 but a holding circuit therefor 
now extends through contact members d of open 
ing relay 12 and contact members b of Selecting 
relay S3. 

Similarly, when car C enters Zone Z2, closing 
relay 11 is again actuated to cause closure of 
Selecting relay S2 through contact members d of 
relay 11, when car C reaches the lower limit of : 
Zone. Z3, opening-relay 12 is again energized to 
deenergize Selecting-relay S3. 

It will be observed that car C may be reversed 
at any point in the hatchway without disturbing 
the relationship between the position of car C 
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and the selecting-relays, since the only effect of 
the reversal is to deemergize one reversing SWitch 
and energize the other. The opening of contact 
members g of the reversing switch which WaS 
closed prior to reversal has no effect other than 
to deenergize the coil of notching-relay NI. Sini 
larly, the opening of contact members it of the 
reversing Switch which was closed prior to re 
versal is without effect, since, although these cor 
tact members are effective to control initial en 
ergizing circuits for the Selecting-relayS aSSO 
ciated with interimediate floors, the maintaining 
circuits for such selecting-relays are independ 
ent thereof. 
When car C passes the junction between Zones 

Z2 and Z1 the deenergization of closing-relay 11 
causes closure of selecting-relay Sl; the deen 
ergization of opening-relay 12 causes deemergiza 
tion of selecting-relay S2. As car C approaches 
the first floor, down-reversing SWitch 2 may be 
opened to stop cair C and to deemergize the coil 
Of notching-relay NI. As the car nears the first 
floor also, resetting-relay 13 is again closed in 
response to closure of lower limit-switch DL. AS 
long as car C remains at the first floor, accord 
ingly, unless line Switch K is opened, Selecting-re 
lay s1 and resetting-relay 13 remain in the actu 
ated positions. 

It will be recalled that tie entrance of Car C 
into Zones Z2 and Z4 resulted in the energization 
of relays 11 and 12, regardless of the direction of 
movement of car C; and that the entrance of ca) 
C into Zones 23 and Z1 resulted in the deen 
ergization of relays is and 12, regardless of the 
direction of movement of Car C. It Will also be re 
called that all selecting-relays associated with 
even numbered floors, as S2 and 84, are energized 
in response to energization of relay 11; and that 
all selecting-relays associated with odd numbered 
floors, as S1 and S3, are energized in response to 
deenergization of relay 11. Since the circuit for 
any particular Selecting-relay is controlled by the 
preceding relay of the series, however, an opera 
tion of relay 11 results in the energization of only 
such particular relay. Similarly, since only one 
selecting-relay is controlled by opening-relay 12, 
at a time, an operation of relay 12 results in the 
deenergization of only that one relay. Accord 
ingly, a single pair of relays, as 11 and 12, is ef 
fective to control the sequential energization and 
deenergization of any desired number of selecting 
relays. In view, also, of the operation of revers 
ing Switches 1 and 2, (contact members h), the 
Succeeding Selecting-relay is determined, in each 
case, by the direction of movement of the car at 
the time the junction between two adjacent hatch 
Way ZOnes is reached. 

It will be obvious that the several Zones may 
all be of the same length or of different lengths, 
and that selecting-relays may be associated with 
all or only a part of the floors, depending upon 
the particular installation, without modifying 
the relationship between the several elements of 
the Systern, 
A representative system embodying the novel 

Selecting mechanism of the present invention, in 
which, as in Fig. 1, one selecting-relay is asso 
ciated with each of four floors of a building, and 
in Which the transfer points between successive 
ZOnes are located approximately midway between 
adjacent floors, is shown in Figs, 2, and 3, taken 
together. 
The Systern shown in Figs. 2 and 3, taken to 

gether, is of the type in which the initial start 
ing operation, in either direction, is manually 
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controlled; in which subsequent restarting oper 
ations are controlled by suitable time element 
mechanism; and in which stopping operations 
are controlled by means of passenger operated 
push buttons located at the several floors and in 
the elevator car. 
The motive means illustrated in Fig. 2 is of the 

variable or Ward-Leonard type and comprises a 
generator G continuously driven by any suitable 
means, as an alternating-current motor DM, and 
arranged to Supply power to a hoisting motor M. 
Generator G is provided with a separately ex 
cited field winding Gif, which may be selectively 
eXcited to control the direction and speed of op 
eration of motor M, and a series field winding 
GSf, which is wound to raise or lower the volt 
age of generator G, depending upon the value and 
character of the load current, by an amount 
Sufficient to render the speed of motor M sub 
Stantially independent of the load. Motor M is 
provided with a separately excited field winding 
Mf which is illustrated as being connected di 
rectly to line conductors Ll and L2. The shaft of 
lmotor M carries a brake drum B and a cable 
drum CD, over which the cables Ca, which Sup 
port car C and counterweight Cit) (Fig. 1), are 
paSSed. 
An up-button U, a down-button D, a starting 

relay 21, an up-direction relay 22, a down-direc 
tion relay 23, an up-direction switch 1, a down 
direction Switch 2, a line-switch 24, a brake-relay 
25, a restarting-relay 26 and a high-speed-relay 
27, are arranged to control the reversing, brake 
and high-Speeds circuits to cause the car to start 
and travel at high speed. 
A Slowdown-Switch HII and a Stopping-switch 

SI are arranged to control, respectively, the high 
Speed and the reversing and brake circuits to 
bring the car to rest at the several floor landings. 
While I may use any of a plurality of well-known 1 
Switching devices to effect the deceleration of the 
car, I prefer to use magnetically operable switches 
of the type disclosed and claimed in the above 
identified Williams et al. application. 

Accordingly, slowdown-switch HI and stop 
ping-Switch Si, which are similar to notching re 
lay NI, except that each is provided with inde 
pendently operable up and down armatures dis 
posed, upon actuation, to open normally closed 
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up and down contact members u and d, respec- 12 
tively, are mounted upon car C. 
AS Shown in Fig. 1, a series of magnetizable 

plates HU is mounted in the hatchway to co 
Operate With Switch HI and cause opening of con 
tact members u; a series of magnetizable plates 
HD is mounted in the hatchway to cooperate 
With SWitch HI and cause opening of contact 
members d. Since switch HI controls the high 
Speed circuits, the positioning of plates HU and 
HD is such that the associated contact members 
are opened when the car arrives at the slow 
down distance in advance of any particular floor. 
In a representative system, arranged for opera 
tion at from 300 to 400 feet per minute, a slow 
down distance of from 4 to 5 feet is suitable. 

Similarly, a Series of magnetizable plates SU 
is mounted in the hatchway to cooperate with 
SWitch SI and cause the opening of contact mem 
berS at thereof; a Series of plates SD is nounted 
in the hatchway to .cooperate with switch SI and 
cause the opening of contact members d thereof. 
As will be more fully described hereinafter, the 
Operation of Switch SI effects the deceleration of 
the car from a low landing speed to rest. In a 
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feet per minute, the positioning of the plates of 
the SU and SD series is such as to cause opera 
tion of switch SI when the car is from 1 to 2 
inches in advance of a particular floor landing. 
AS described hereinbefore, according to one 

modification of the Switching device disclosed in 
the Williams et al. application, the magnetic cir 
cuit thereof is such that the armature may be 
maintained in the actuated position, during en 
ergization of the coil, although the magnetizable 
plate is subsequently moved out cf range thereof. 
Switches HI and SI are organized in accordance 
With this modification, the holding feature being 
provided, in the illustrated diagrammatic form of 
the Switches, by means of Small lugs e. The 
SWitches are so designed that the magnetic at 
traction between the lugs e and the associated 
armatures is ineffective to cause actuation of 
the latter, but is effective to maintain the arma 
tures in the actuated position during energiza 
tion of the coil. 
The windings of Switches HII and SI are con 

trolled by car buttons 1C through 4C, up-hall 
buttons 2HU, 3HU and 4H, and down-hall but 
tons 1H, 2HD and 3HD, through the intermediary 
of Selecting-relays S1 through S4, a car-stopping 
relay 29, a hall-stopping-relay 30 and a transfer 
relay 31. 
The car buttons, one of which is associated 

with each floor of the building, are of the type 
Which, after being manually closed, are main 
tained in the actuated position magnetically, by 
means of holding-coils 28. Holding-coils 28 are 
arranged to be momentarily deenergized upon 
each reversal of the direction of travel of car C, 
to thereby cancel all car-calls registered during 
movement of the car in the preceding direction. 
Closure of the up-hall buttons 2HU, 3HU and 

4H, which are associated, respectively, with the 
second, third and fourth floors, is arranged to 
cause actuation, respectively, of floor-relays 2RU, 
3RU and 4R, closure of the down-hall buttons 
1HD, 2HD and 3HD, which are associated, re 
spectively, with the first, second and third floors, 
is arranged to cause actuation, respectively of 
floor-relays 1R, 2R) and 3RD. The floor relays 
are each provided with a closing-coil 35, respon 
Sive to momentary closure of the associated but 
ton to actuate the associated relay and to main 
tain it in that position; and an opening-coil 36, 
arranged for energization at an appropriate stage 
of the decelerating operation, and wound to gen 
erate a magnetomotive force in opposition to that 
of closing-coil 35, to thereby restore the associ 
ated relay to the deenergized condition. 
In addition to commutating the stopping cir 

cuits, selecting-relays S1 through S4 are arranged 
to control a position indicator comprising lamps 
1P through 4P, associated, respectively, with the 
Several floors of the building; a Series of up-hall 
lanterns 2LU, 3IU and 4L, aSSociated, respec 
tively, with the second, third and fourth floors; 
and a series of down-hall-lanterns 1, 2LD and 
3LD, associated, respectively, with the first, sec 
ond and third floors. 
As will be obvious, in Fig. 2, the connections for 

notching-relay NI, limit SWitches UL and DL, 
resetting-relays 13 and 14, impulse-relay 10, 
closing-relay 11, opening-relay 12 and selecting 
relays S1 through 84 are as shown and described 
in connection with Fig. 1. 
The system shown in FigS. 2 and 3 may be pre 

pared for operation by closing line Switches K. 
and K1. Closure of line Switch K energizes the 
field winding Mf of motor M, thereby preparing 
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this machine for operation upon the application 
of voltage to the armature thereof; and causes 
closure of resetting-relay 13. Closure of contact 
nenbers b of resetting-relay 13 completes a cir 
cuit for Selecting-relay S1 and the opening of con 
tact members a of relay 13 enSures that al se 
lecting-relays other than S1 are deemergized. 
Closure of Switch K1 causes motor DM to bring 
generator G to running speed. 

ClOSiure Of Contact memberS di and b Of Select 
ing relay S1 performs the functions described in 
cOnnection with Fig. 1. Closure of contact mem 
bers c of selecting-relay s1 is without effect, since 
car-button 1C has not been operated. Closure 
of contact members d and e of relay S1 is without 
effect since hall-button 1H has not been oper 
ated. Closure of contact members g of Selecting 
relay Si is without effect Since the circuit for hal 
lantel'n II is interrupted elsewhere. Closure of 
contact members f of selecting-relay s1, how 
ever, causes the illumination of position indicat 
ing lamp 1P, to thereby indicate that the car is 
located in Zone Z1. 
To cause car C to Start upWardy, and to con 

tinue in notion at high Speed until a floor is ap 
proached for which either a car or a hall call has 
been registered, up-button U may be momentarily 
actuated to complete a circuit for starting-relay 
21, and to prevent completion of a circuit for 
down-direction-relay 23. Upon being energized, 
starting-relay 21 is actuated to complete a cir 
cuit for the coil of up-direction-relay 22, which 
extends from line conductor L1, through the now 
closed contact members of an auxiliary limit 
Switch UL1, the now closed contact members of 
down-button D, the coil of up-direction-relay 22, 
normally ciosed contact members b of down 
direction-relay 23 and through contact members 
of starting-relay 21 to line conductor L2. Aux 
iliary limit SWitches UL1 and DL1 are of the usual 
mechanically Operable type, and are arranged to 
be closed except when the elevator is at or near 
the corresponding terminal floor. 
Upon completion of the above circuit, up 

direction-relay 22 is actuated to close contact 
members a, b, d, e, f, and g and to open contact 
members c. The Opening of Contact members c 
of relay 22 prevents energization of down-direc 
tion relay 23. Closule of contact members b of 
relay 22 completes a self-holding circuit for the 
coil thereof which is independent of the contact 
members of starting relay 21. Upon completion 
of this circuit, button U may be released to the 
illustrated position. As will be obvious, upon 
completion of this circuit also, relay 22 remains 
in the actuated position until the upper terminal 
is reached, unless down-button D is actuated to 
reverse the car at an intermediate point in the 
hatchway. 

Closure of contact members d of relay 22 ener 
gizes the holding coils 28 associated with all of 
the car buttons iC through 4C, thereby con 
ditioning these buttons for manual operation. 
Closure of contact members e of relay 22 prepares 
circuits for the opening-coils 36 associated with 
floor-relayS 2RU, 3RU and 4R. Closure of con 
tact members f of relay 22 renders hall-stopping 
relay 30 subject to control by floor-relays 2RU, 
3RU and 4R. Closure of contact members g of 
relay 22 prepares the circuits for up-hall-lanterns 
2LU, 3LU and 4L. Closure of contact members a 
of relay 22 completes a circuit for the coil of line 
Switch 24 and up-direction-Switch 1, which ex 
tends from line conductor L1, through the coil of 
Switch 24, normally closed contact members a of 
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8 
restarting-relay 26, the coil of switch 1, normally 
closed contact, members e of Switch 2, normally 
closed contact members ay of stopping-switch. SI, 
contact members di of relay 22, and, a SSuming all 
hatchway doors and the car gate are closed, 
through the door and gate interlocks to line con 
ductor L2. Upon connpletion of this circuit, line 
Switch 24 is actuated to close its contact members 
d and b and up-switch 1 is actuated to close itS 
contact members a, b, c, d, j, g and h and to Open 
its contact nenbers e. 

Closure of contact members d of line-SWitch 24 
prepares a circuit for brake-relay 25 and restart 
ing-relay 26. Closure of contact members b of 
line-switch 24 completes a holding circuit for line 
switch 24 and up-switch 1 which is independent 
of the contact, members c of l'estarting-relay 26. 

Closure of contact members a, and b of up 
switch 1 connects field winding Gf of generator G 
across line conductors L1 and L2 in Series With a 
resistor R1. Upon completion of this circuit, the 
voltage of generator Grises to a value correspond 
ing to the low or landing speed of elevator car C. 
Closure of contact members c of up-SWitch 1 Com 
pletes the circuit for brake-relay 25 and restart 
ing relay 26, which extends from line conductor L1 
through contact members a of line-SWitch 24 in 
parallel through the coils of relays 25 and 26 and 
through contact members c of Switch 1 to line 
conductor L2. The opening of contact members 
a of relay 26 is without effect during acceleration. 
Closure of contact members b of relay 26 prepares 
a circuit for the coil of transfer-relay 31. The 
actuation of relay 25 energizes reliease-coil Br of 
the electro-magnetic brake B. Upon release of 
the brake, and upon application of Voltage to the 
armature of motor M, elevator car C is caused to 
start upwardly at slow Speed. 
The opening of contact members e Of SWitch 1 

prevents completion of a circuit for down-direc 
tion switch 2. Closure of contact members f of 
switch 1 is without effect since switch UL1 is 
connected in parallel therewith. Closure of Con 
tact members g and h of switch 1 performs the 
functions described in connection. With Fig. 1. 

Closure of contact members d of SWitch 1 Con 
pletes a circuit for the coil of high-speed-relay 27, 
which extends from line conductor L1 through 
contact members d of Switch 1, contact membel's 

of slowdown-switch HI and through the coil of 
relay 27 to line conductor L2. Upon completion 
of this circuit, relay 27 is actuated to close its 
contact members a and to open its contact men 
bers d through e. Closure of contact members a 
of relay 27 excludes resistor R1 from the circuit 
of field winding Gif, thereby causing elievator car 
C to accelerate to high-speed. The opening of 
contact members b through e of relay 27 is With 
out effect during the accelerating Operation. 
As elevator car C moves upwardly from the 

lower terminal floor, auxiliary-limit-SWitch DL1 
is released to the closed position. This Operation 
is without effect, however, since the circuit for 
down-direction-relay 23 is interrupted at con 
tact members c of up-direction-relay 22. Sini 
larly, as described in connection with Fig. 1, as 
car C moves away from the lower terminal floor, 
limit-switch DL is released to the open position, 
this operation being without effect other than to 
deenergize resetting-relay 13. 
Assuming that, either before or after cair C 

is started, car-button 4C and hall-button 3HU 
are closed, the following circuits are prepared. 
Closure of hall-button 3HU completes a circuit 

1,966,206 
for closing-coil 35 of floor-relay 3RU. Upon 
Connpletion of this circuit, relay 3RU is actuated 
to close its contact members a, to thereby com 
plete a holding circuit for coil 35 and to prepare 
& circuit for the coil of hall-stopping-relay 30. 
In view of the holding circuit, it will be obvious 
that only a momentary closure of button 3HU is 
required and that relay 3RU will remain in the 
actuated position until opening-coil 35 is ener 
gized. Upon being closed, car button C is re 
tained in that position under the influence of 
Coil 28, and prepares a circuit for the coil of 
33'-' topping-relay 29. 
When car C, moving upwardly, reaches the 

junction point between the zones Z1 and Z2, 
notching-relay NI, impulse relay 10, closing-relay 
1i and Opening-relay 12 function as described in 
CCnnection with Fig. 1 to effect the energization 
of Selecting-relay S2 and the deenergization of 
Selecting-relay S1. Upon being deenergized, con 
tact members a through g of selecting-relay sl 
arc Operl3d. AS described in connection with 
Fig. 1, the Cpening of contact members a and b 
is Without effect. The opening of contact mem 
bers c, d, e and g is also without effect since car- 100 
button 1C and hall-button 1H have not been 
Operated, and Since the circuit for first floor hall 
lantern 1I is interrupted elsewhere. The open 
ing of contact members f of selecting-relay S1. 
however, extinguishes first floor position indicat 
ing lamp 1P, thereby indicating that car C has 
noved Out of Zone Z1. 
Upon being energized, selecting-relay S2 is ac 

tuated to close contact members a through k. 
C0Sure of contact members a through c of Se 
lecting-Talay S2 performs the functions described 
in connection with Fig. i. Closure of contact 
members d through h of selecting-relay s2 is 
Without effect, Since car-button 2C and hall 
5uttons 2FIU and 2Hid have not been operated. 115 
Closure of contact members i and k of selecting 
relay S2 is without effect since the circuits for 
Second foor hall-llanterns 2:LU and 2D are in 
terrupted els3ewhere, Closure of contact mem 
bers i of selecting-relay s2, however, causes illu 
mination of Second floor position indicating lamp 
2P, to thereby indicate that car C is in Zone Z2. 
When car C reaches the junction between zones 

Z2 and Z3, notching-relay NI, impulse-relay 10, 
closing-relay 11, and opening-relay 12 function 
as described in connection with Fig. 1 to ener 
gize Selecting-relay S3 and deeinergize selecting 
relay S2. The op3ning of selecting-relay S2 has 
no effect other than to extinguish position in- 30 
dicating lamp 2P to thereby indicate that car C 
has moved out of Zone Z2. 
Upon being energized, Selecting-relay S3 is ac 

tuated to close its contact members a through k. 
Closure of contact members a through c of 135 
Selecting-relay S3 performs the functions d2 
Scribed in connection with Fig. 1. Closure of 
contact members d of relay s3 is without effect, 
Since car-button. 3C has not been Operated. Co 
Sure of contact members g and h of selecting 
relay S3 is Without effect, since the circuits con 
trolled thereby are interrupted, respectively, at 
Contact members e and f of down-direction-relay 
23. Closure of contact members i and k of Select 
ing-relay S3 is without effect since the circuits 
for third floor hall-lanterns 3LU and 3LD are 
interrupted elsewhere. Closure of contact mem 
bel's i of selecting-relay S3 causes illumination 
of position indicating lamp 3P to thereby indicate 
that car C is in Zone Z3. Closure of contact mem- 150 
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1,966,206 
bers e of selecting-relay s3 prepares a circuit for 
Opaning-coil 36 of floor-relay 3RU. 

Closure of contact members f of Selecting 
relay s3 completes a circuit for the coil of hall 
stopping-relay 30, Which extends from line con 
ductor L1 through contact members a of relay 
3RU, contact members f of selecting-relay S3, 
contact members of up-direction-relay 22 and 
through the coil of relay 30 to line conductor L2. 
Upon completion of this circuit, relay 30 is 

actuated to close its contact members a. Closure 
of contact members a of relay 30 completes a 
circuit for the coil of transfer-relay 31, which 
extends from line conductor L1, contact men 
bers b of restarting-relay 26, the coil of relay 31, 
and through contact members a of relay 30 to line 
conductor L2. 
Upon completion of this circuit, transfer-relay 

31 is actuated to close its contact members a, b 
and c. Closure of contact members c of relay 
3 prepares a holding circuit for the coil thereof. 
Closure of contact members b thereof prepares a 
circuit for Stopping-SWitch SI. Closure of con 
tact members a of relay 31 completes a circuit 
for the coil of Slowdown-Switch HI, which extends 
from line conductor L1, through the coil of Switch 
HI and through contact members a of relay 31 
to line conductor L2. 
As car C continues toward the third foor, in 

zone Z3, slowdown-switch HI is brought opposite 
the magnetizable plate HU associated with the 
third floor, and the magnetic circuit thereof is 
modified in the previously described manner, 
thereby causing contact members ut of switch HI 
to open. The opening of contact members u of 
switch HI interrupts the circuit for high-speed 
relay 27, contact members a of which are accord 
ingly opened, and contact members b through e 
of which are again closed. 
The opening of contact members d of relay 27 

re-includes resistor R1 in the circuit of generator 
field-winding Gif, thereby initiating the decelera 
tion of car C to the low-landing Speed. Closure 
of contact members b of relay 27 completes a cir 
cuit for the coil of stopping-switch SI, thereby 
preparing that switch for operation. Closure of 
contact members c of relay 27 completes the pre 
viously prepared holding circuit for the coil of 
transfer-relay 31. Closure of contact members d 
of relay 27 completes a circuit for opening-coil 
36 of floor-relay 3RU, which extends from line 
conductor L1 through contact members d of relay 
3RU, coil 36 of relay 3RU, contact members e of 
selecting relay S3, contact members e of up-direc 
tion relay 22 and through contact members d of 
high-speed relay 27 to line conductor L2. 
Upon completion of this circuit coil 36 gener 

ates a magneto-motive force in Opposition to that 
of coil 35, thereby restoring relay 3RU to the ill 
lustrated position and cancelling the third-floor 
call. The cancelling of the third-floor call, how 
ever, has no effect other than to deenergize hall 
stopping-relay 30, since the circuit for transfer 
relay 31 is now independent of relay 30. 

Since contact members d of relay 27 remain 
closed until the car has again been accelerated to 
high-speed, it will be observed that additional 
operations of button 3HU, between the time de 
celeration is initiated and until the car starts 

· away from the third floor, have the effect of si 
multaneously energizing both coils 35 and 36 of 
relay 3RU, and are, therefore, ineffective to reg 
ister a third floor up call. 

Closure of contact members e of high-Speed 
relay 27 completes a circuit for the third floor up 

9 
hall-lantern 3LU, Which extends from line con 
ductor L1, through lantern 3LU, contact mem 
bers d of Selecting-relay S3, contact members g 
of relay 22 and through contact members e of 
relay 27 to line conductor L2. Upon completion 
of this circuit, the third-floor up-hali-lantern is 
illuminated to indicate to the Waiting passenger 
that car C is approaching the third fioor in the 
upward direction, and is being decelerated in re 
Sponse to the third-floor call. 
As car C continues toward the third floor, stop 

ping-SWitch SI is brought adjacent the magnet 
izable plate SU, associated with the third floor, 
and contact members ut of Switch SI are actuated 
to the open position, to thereby interrupt the 
circuit for line-SWitch 24 and up-Switch 1. 
Upon interruption of the above circuit, contact 

memberS d. and b of SWitch 24 are opened, con 
tact members a, b, c, d, f, g and h of switch 1 are 
opened, and contact members e of Switch 1 are 
closed. As described in connection with Fig. 1, 
the opening of contact members h of Switch 1 is 
Without effect, and the opening of contact mem 
bers g thereof has no effect other than to de 
energize the coil of notching-relay NI. The 
opening of contact members f of switch 1 has no 
effect, since limit-switch UL1 is connected in 
parallel therewith. Closure of contact members 
e of SWitch 1 is Without effect since the circuit 
for down-SWitch 2 is interrupted elsewhere. The 
Opening of contact members d of Switch 1 is with 
out effect since the circuit for relay 27 has been 
previously interrupted. The opening of contact 
members c of SWitch 1 and contact members d of 
switch 24 interrupts the circuit for brake-relay 
25 and restarting-relay 26. The opening of con 
tact members a. and b of Switch 1 interrupts the 
circuit for field winding Gf, thereby reducing the 
Woltage of generator G to substantially zero. 

In response to the interruption of the reversing 
and brake circuits, car C is brought to rest sub 
Stantially level with the third floor landing. 
Upon interruption of the circuit for the coil of 

relay 26, the energy stored in the coil thereof 
Starts to discharge through a local circuit includ 
ing a resistor R2. At the expiration of an inter 
Val determined by the ratio of resistance to in 
ductance of this circuit, contact members a of 
relay 26 resume the closed position and contact 
members b thereof resume the open position. The 
Opening of contact members b of relay 26 inter 
rupts the circuit for the coil of transfer-relay 31, 
contact members a through C of which are conse 
quently opened. The opening of contact mem 
bers c of transfer-relay 31 is without effect, but 
the opening of contact members a and b thereof 
deenergizes the windings of Switches HII and SI. 

It will be observed that, although relay 22 re 
mains energized while the car is at the third 
floor landing, the circuit for line-switch 24 and 
up-SWitch 1 is Subject to the reclosure of contact 
members a of restarting-relay 26, since contact 
members b of relay 24 are opened in the course 
of the sloW-down operation. The timing of con 
tact members at of relay 26 is so adjusted as to 
prevent restarting of the car for a period of per 
haps 4 or 5 seconds, or sufficiently long to permit 
the opening of the car gate and the hatchway 
door. As will be observed, the circuit for line 
switch 24 and up-switch 1 cannot be completed 
while the car gate or any hatchway door is open. 

Since up-relay 22 remains energized while the 
car is at the third floor, third-floor up-hall-lan 
tern 3LU remains illuminated until contact men 
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bers e of relay 27 are opened, which does not 
occur until the car leaves the third floor. 
ASSuming that all of the hatchway doors and 

the car gate are again closed, and that contact 
members d of restarting-relay 26 are closed, the 
circuit for line-switch 24 and up-switch 1 is again 
completed, as previously traced. In response to 
completion of this circuit, up-switch 1 and line 
Switch 24, brake-relay 25, restarting-relay 26 and 
high-Speed-relay 27 are again actuated to cause 
the car to accelerate to and travel at high Speed, 
the sequence of operation being as previously 
described. 
The closure of contact members d and Opening 

of contact members b and c of high-speed-relay 
27, during the accelerating operation, perform 
the functions described in connection With the 
first accelerating operation. The opening of con 
tact memberS di Of Irelay 27 prevents completion 
of a circuit for opening-coil 36 of floor-relay 3RU, 
thereby permitting the legistration of third-floor 
up calls. The opening of contact members e of 
relay 27 extinguishes third-floor up-hall-antern 
3L U. 

When car C reaches the junction between Zones 
Z3 and Z4, notching-relay NI, impulse-relay 10, 
closing-relay 11 and opening-relay 12 function as 
described in connection with Fig. I to effect the 
energization of selecting-relay S4 and the deen 
ergization of Selecting-relay S3. The opening of 
Selectiing relay S3 has no effect othel than to 
extinguish, at contact members i, the third-floor 
position indicating lamp 3P. 

Closure of contact membel's Ct. and b of Selecting 
relay S4 performs the functions described in con 
nection. With Fig. 1. Closure of contact members 
d, e and g of selecting-relay S4 is without effect, 
Since hall-button 4 has not been operated, and 
Since the circuit for the fourth-floor hall-lantern 
4L is interrupted elsewhere. Closure of contact 
members f of Selecting-relay 84 causes iliunina 
tion of the fourth-floor position indicating lamp 
4P, to thereby indicate that, car C is in the fourth 
floor Zone Z4. Closure of contact members c of 

5. Selecting-relay S4 completes a circuit for the coil 
Of car-Stopping-relay 29. 
Upon completion of this circuit car-stopping 

relay 29 is actuated to close its contact members 
d, to thereby cause completion of a circuit for 
the coil of transfer-relay 31. 
Upon connpletion of the latter circuit, transfer 

relay 31 is actuated to close contact members ol, 
b and C. AS previoulSily deScribed, clOSU’re Of COn 
tact ninenbers c of relay S1 prepaires a holding 
circuit for the coil thereof, closure of contact 
members b prepares a circuit for the coil of stop 
ping-SWitch SI and closure of contact members 
a completes a circuit for the coil of slowdown 
SWitch H.I. 
AS previously described, as car C continues 

toward the fourth foor, contact imembers ut of 
Switch I are opened to deenergize relay 27. The 
deenergization of relay 27 initiates the decelera 
tion of the car (contact members d), completes 

5 a circuit for the coil of stopping-SWitch SI (con 
tact members b), completes a holding circuit for 
transfer-relay 31 (contact members c), and 
causes illumination of fourth-floor hall-antern 
4L (contact membel's e). In this example, closure 
of contact nenbers d of relay 27 is without ef 
fect, since the fourth-floor hall button 4H has 
not been operated. It should be noted, however, 
that closure of button 4H, while car C is slow 
ing down to make a stop at the fourth floor, 
would be ineffective to register a fourth-floor call, 
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since such closure would energize both coils 35 
and 36 of relay 4R. 
As the car continues toward the fourth floor, 

switch SI is brought opposite a cooperating plate 
SU and contact members ut thereof are opened 
to cause interiuption of the circuits for line 
switch 24, up-switch 1, brake-relay 25, restart 
ing-relay 26, transfer-relay 31 and the coils of 
SWitches HI and SI. AS in the previous example, 
deenergization of switches 1 and 24, and relay 
25 brings the car to rest. The deemergization of 
relays 26 and 31 and of the coils of Switches HI 
and SI prepares the system for the next starting operation. 

As car C approaches the fourth floor, auxiliary 
limit-switch UT1 is moved to the open position. 
This operation is without immediate effect, how 
ever, since it occurs prior to the opening of con 
tact, members of Switch 1. Upon the Opening 
of contact members f of Switch 1, however, the 
circuit for up-direction-relay 22 is interrupted, 
contact members a, b, d, e, f and g of which alre 
consequently opened, and contact members C of 
which are consequently closed. The opening of 
contact, members c and b and closure of contact 
members c of relay 22 are without effect. The 
opening of contact members d of relay, 22 de 
energizes holding coils 28, thereby causing any 
operated car-buttons to return to the illustrated 
positions. The consequent opening of button 
4C deenergizes car-stopping relay 29. 

Tine opening of contact members e and f of 
relay 22 is without effect. The opening of Con 
tact members g of relay 22 extinguishes floor 
lanten 4u. 
As car C approaches the upper terminal, also, 

as described in connection with Fig. 1, limit 
Switch UL is moved to the closed position, to 
thereby complete a circuit for the coil of reset 
ting-relay 14. Upon completion of this circuit 
contact members d and b of resetting relay 14 
are closed and contact members c and d thereof 
are opened. As also described in connection 
with Fig. 1, closure of contact members (t and 
b of relay 14 is without effect, since contact nheim 
bers a of relays 11 and S4, 1'espectively, are con 
nected in parallel therewith. Similarly, the 
opening of contact members c and d of resetting 
relay 14 has no effect other than to insure that 
ail Selecting-relayss except S4 are de energized. 
Accordingly, at the expiration of the stopping 
operation and as long as car C remains at the 
fourth floor, all relays except closing-relay 11, 
opening-relay 12, resetting-relay 14 and select 
illng-relay S4 are deenergized. 
ASSuming that it is desired to operate car C 

in the downward direction, button D may be 
momentarily closed to complete a circuit for 
starting-relay 21, closure of which completes a 
circuit for down-direction-relay 23, which circuit 
extends from line conductor L1 through the now 
closed contact members of auxiliary limit switch 
Dil, back contact members of button U, contact 
members c of relay 22, the coil of relay 23 and 
through contact members of relay 21 to line 
conductor L2. 
Upon connpletion of this circuit down direction 

relay 23 is actuated to close its contact members 
d, c, d, e, jº and g, and to Open its contact mem 
bers b. 
relay 23 prevents completion of a circuit for up 
direction-relay 22. Closure of contact members 
c of relay 23 completes a self-holding circuit for 
the coil thereof which is independent of start 
ing-relay 21 and which, as described in connec 

The opening of contact members b of , 
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12 
ping of all of the cars of the bank. It is usual in 
the art to SO arrange the call cancellation cir 
cuits that the call is cancelled at the time the 
first car to approach the aSSociated floor initiates 
a slow-down operation in response to the call. 
Systems arranged in this way are identified in the 
art as "selective' systems for the reason that the 
Stopping of more than One car in response to the 
Saine call is prevented. 
A typical System of the above character is 

shown and described in reissue application, Serial 
No. 529,535, filed April 11, 1931 by Edgar M. 
Boulton, and assigned to the Westinghouse Elec 
tric and Manufacturing Company. As shown in 
the Bouton application, the car-stopping and 
call-cancellation circuits which originate at the 
Several floor relays extend, in parallel, to the in 
dividual floor Selecting mechanisms associated 
With the individual cars which form the bank. 
Returning to Fig. 3 of the present application, it 
is to be noted that branch circuits, which ter 
minate in arrow heads, are shown as connected 
in parallel to the circuits which lead from the 
floor-relay contact members to those contact 
membel'S Of Selecting-relays S1 through S4 which 
control hall-stopping-relay 30. Similarly, branch 
circuits, also terminating in arrow heads, are 
shown as connected in parallel with those contact 
linenbers of the Selecting-relays which control the 
cancellation circuits of the several floor-relays. 
As indicated in the legend at the bottom of Fig. 3, 
the connections, which terminate in arrow heads, 
lead through the floor-selecting relays associated 
With other cars of a bank of cars. 

In accordance with the arrangement shown in 
the above-identified Bouton application, in 
adapting the System shown in Figs. 2 and 3 of 
the present application for use in connection With 
a bank of cars, all of the apparatus, with the 
exception of the hall-push-buttons and floor 
relays, is duplicated for each car of the bank. 
It is seen, therefore, that the circuits shown in 
Fig. 3 aS tertainating in arrow heads, if com 
pleted, would extend through the selecting 
relayS aSSociated with additional cal's to complete 
the stopping and cancellation circuits for those 
cars in the manner described in connection with 
the corresponding circuits which are completely 
illustrated in Fig. 3. Under these circumstances, 
it is believed unnecessary to further illustrate or 
describe these circuits. 
Assuming that the illustrated System is ar 

ranged to control a bank of cars, it will be ob 
served that the circuit arrangement inherently 
provides the above-described Selective feature. It 
will be recalled that stopping-relay 30 is energized 
at the tire the car entel's the Zone associated 
with the floor at which the call is registered, and 
that the call is cancelled as soon as high-speed 
relay 27 is deemergized. If a second car should 
entei the ZOne Which includes the floor at Which 
the call is registered, after the stopping-relay 
associated with the first car is energized, but 
before the high-speed-relay associated with that 
car is de energized, the Stopping-relay for the Suc 
ceeding car would also be energized. Upon de 
energization of the high-speed-relay associated 
with the first car, however, the call is cancelled, 
and the cancelling Operation results in the de 
energization of the Stopping-relays 30 associated 
with both cars. Accordingly, although two cars 
may approach each other so closely that the 
stopping-relays associated with both are ener 
gized in response to the same call, the leading car 
cancels the call as Soon as slow-down is initiated, 
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thereby deenergizes the stopping-relay associated 
With the following car, and prevents such follow 
ing car from being stopped. 
In FigS. 2 and 3, the arrangement is such that 

the slow-down distance for the elevator car is 
equal to, Or leSS than, half the distance between 
adjacent floor landings. Under these circum 
Stances, it will be observed that all control opera 
tions associated with a particular floor, as the 
Stopping, cancellation of calls, illumination of 
hall-lanterns and of the position-indicating 
lamps, occur while the elevator car is in a single 
Zone. In Systems arranged for operation at 
Speeds in excess of from 350 to 400 feet per 
minute, the required slow-down distance is, of 
course, correspondingly greater. For example, 
in a System arranged for operation at 600 feet 
per minute a slow-down distance of from 10 to 
11 feet is suitable; in a system arranged for 
Cperation at: 1200 feet per minute a slow-down 
distance of from 35 to 40 feet is suitable. A series 
of Selecting-relays, arranged for sequential op 
eration in accordance with the present invention 
may be arranged to commutate various circuits 
asSociated with high-Speed systems in the man 
ner illu Strated in Fig. 4. 

Fig. 4 illustrates the car-stopping circuits for a 
System arranged for operation at such a speed 
that deceleration must be initiated before the 
car enters the selecting-Zone which includes the 
floor at which the call is registered. 

In Fig. 4, the relation between the hatchway 
Zones and the Several Selecting relays is as de 
Scribed in connection with Figs. 1, 2 and 3. Sim 
ilarly, up-direction-relay 22, down-direction-re 
lay 23, and car-stopping-relay 29 perform the 
functions described in connection with Figs. 2 
and 3. In Fig. 4, however, car-button 1C is as 
Sociated with selecting-relay S2; car-button 2C 
is associated with selecting relays s1 and s3; 
car-button. 3C is aSSociated with selecting-relays 
S2 and S4; and car-button 4C is associated with 
Selecting-relay S3. 
In accordance with this arrangement, during 

downward movement of the car, and assuming 
car-button 1C has been operated, car-stopping 
relay 29 is energized when selecting-relay s2 
is energized, which occurs when car C is ap 
proximately 1% floors in advance of the first 
floor. ASSunning car-button. 2C has been oper 
ated, during upward movement of the car, relay 
29 is actuated while the car is standing at the 
first floor; during downward movement, relay 29 
is actuated when selecting-relay s3 is energized, 
Which occurs when the car is approximately 1 A. 
floors in advance of the second floor. Assuming 
car-button. 3C has been operated, during up 
Ward movement of the car, relay 29 is actuated 
When the car is approximately 1% floors below 
the third floor; during downward movement, re 
lay 29 is actuated while the car is standing at 
the fourth floor. Assuming car-button 4C has 
been operated, relay 29 is actuated when the car 
is approximately 1% floors below the fourth floor. 
The feature whereby car-stopping relay 29 may 
be actuated, in response to intermediate floor 
Calls, through either of two selecting relays, de 
pending upon the direction of travel, is provided 
by additional contact members h on direction 
relays 22 and 23. 
Since, as described in connection with Figs. 2 

and 3, relay 29 functions only to prepare switches 
HI and SI for operation, the point of actual 
slow-down being determined by the position of 
the magnetizable plates H.U, it follows that the 
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arrangement shown in Fig. 4 is suitable for use 
in any system in which the slow-down distance 
is more than half the distance between adjacent 
floors and less than 1% times the distance be 
tween adjacent floors. 

It will be understood that the types of control 
circuits described in the present application, which 
include those associated with the hall-lanterns, 
position-indicating mechanism, car-stopping and 
call-cancellation apparatus, are illustrative Only, 
and that the novel selecting mechanism of the 
present invention may be utilized to commutate 
any desired control circuit in accordance With 
the position of the car in the hatchway. It will 
also be understood that while, in the present 
application, the transfer point between adjacent 
zones has been described as being located ap 
proximately midway between adjacent floors, 
that such transfer-points may be located at any 
desired points in the hatchway, either at equal 
or unequal intervals. Similarly, although a 
single set of selecting-relays is described as be 
ing arranged to control a plurality of different 
types of control operations, it will be understood 
that a separate series of selecting-relays may be 
associated with each class of control operation. 
It will also be understood that the novel Select 
ing mechanism of the present invention may be 
used in elevator systems of a different type than 
the disclosed system, and that the structure of 
the floor-selecting mechanism may be modified 
in various WayS. 

I do not, therefore, intend that the present 
invention shall be restricted to the specific struc 
tural details, arrangement of parts, or circuit con 
nections herein set forth, as various modifications 
thereof may be effected without departing from 
the spirit and scope of the invention. I desire 
that only such limitations shall be imposed as 
are required by the prior art and as are indi 
cated in the appended clams. 

I claim as my invention: 
1. In an electric elevator system for Operating 

an elevator car in a hatchway, a plurality of cir 
cuit controlling devices for controlling circuits in 
said system, a Switch comprising a pair of co 
operating contact members common to all of 
said devices, means responsive to car position for 
causing an operation of said switch when said 
car reaches each of a plurality of predetermined 
points in said hatchway, and means responsive to 
the operation of said switch at predetermined 
points for sequentially operating Said devices. 

2. In an electric elevator system for operat 
ing an elevator car in a hatchway, a plurality of 
circuit controlling devices for controlling circuits 
in said Systems, a Switch comprising a pair of co 
operating contact members common to all of said 
devices, means responsive to car position to cause 
an operation of said SWitch when Said car reaches 
each of a plurality of predetermined points in 
said hatchway, and means including circuit con 
nections and responsive to Said repeated opera 
tions of said Switch for Sequentially operating said 
devices. w- 

3. In an electric elevator System for operating 
an elevator car in a hatchway in upward and 
downward directions, a plurality of circuit con 
trolling devices for controlling circuits in said sys 
tem, a switch comprising a pair of cooperating 
contact members common to all of said devices, 
means responsive to movement of the car for re 
peatedly operating Said Switch, means including 
circuit connections and responsive to Said repeat 
ed operation of Said Switch for Sequentially oper 

3 
ating said devices, means responsive to upward 
travel of the car for causing the sequential op 
eration to occur in one order and means respon 
sive to downward travel of the car for causing the 
sequential operation to occur in another Order. 

4. In an electric elevator system, an elevator 
car operable in a hatchway past a plurality of 
landings, a circuit controlling device individual 
to each of said floor landings for controlling a cir 
cuit in said System, each of said devices being 
disposed to a SSuine normal and operated condi 
tions, a switch common to all of Said devices, 
means responsive to operation of the car through 
a plurality of zones for effecting repeated opera 
tions of said Switch, and means responsive to 
operation of said Switch for maintaining in an 
operated condition the device associated with a 
floor while tine car is in a predetermined Zone cor 
responding to that floor. 

5. In an electric elevator System, an elevator 
car operable in a hatchway past a plurality of 
landings, a circuit controlling device associated 
with each of Said landings, each of Said devices 
being disposed to aSSume a normal and an oper 
ated condition, a Switch common to all of said 
devices, Zone defining means including means to 
effect one operation of said Switch when said car 
enters a predetermined Zone associated with any 
of said floors and to effect a Second operation of 
said Switch when said car leaves said predeter 
mined Zone, and means comprising circuit con 
nections to cause the device associated with any 
of Said floors to aSSume Said Operated condition in 
response to said first operation of said Switch and 
to a Sunne Said normal condition in response to 
Said second operation of Said switch. 

6. In an electric elevator system, an elevator 
car operable in a hatchway, a plurality of circuit 
controlling devices associated with Said system, 
each of Said devices being disposed to aSSume a 
normal and an operated condition, control means 
for said devices including means defining a plu 
rality of adjacent zones in said hatchway, each 
of Said Zones being individual to one of Said de 
vices, and means responsive to car position to 
cause the device associated with any of said zones 
to assume said operated condition upon the en 
trance of said car into that Zone, and to cause that 
device to assume Said normal condition upon the 
exit of Said car from that Zone. 

7. In an electric elevator system, an elevator 
car operable in a hatchway, a plurality of circuit 
controlling devices associated with said System, 
each of Said devices being disposed to assume a 
normal and an operated condition, control means 130 
for said devices including means defining a plu 
rality of adjacent Zones in said hatchway, each 
of Said ZOnes being individual to one of Said de 
vices, and means responsive to car position to 
cause the device associated with any of said zones 135 
to assume Said operated condition upon the en 
trance of said car into that Zone, and additional 
means responsive to car position to cause that 
device to assume said normal condition upon the 
exit of Said car from that Zone. 

8. In an electric elevator System, an elevator 
car operable in a hatchway, a plurality of circuit 
controlling devices associated with said system, 
each of said devices being disposed to assume a 
normal and an operated condition, control means i45 
for said devices including means defining a plu 
rality of adjacent zones in said hatchway, each 
of said zones being individual to one of Said de 
vices, and position-responsive means including a 
first element to cause the device associated with 150 
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any of said Zones to assume the operated condi 
tion upon the entrance of Said car into that Zone, 
a second element to cause that device to assume 
Said normal condition upon the exit of said car 
from that Zone and an element responsive to 
cal' position for controlling both of Said first and 
Second eleinents. 

9. In an electric elevator System, an elevator 
cal' operable in a hatchWay, a plurality of circuit 
controlling devices associated with said System, 
each of Said devices being disposed to a SSume a 
normal and an Operated condition, control means 
for said devices comprising a control element 
common to all of said devices, means defining a 
plurality of adjacent, ZOnes in said hatchway, each 
of Said ZOnes being individual to One of Said de 
vices, said ZOne defining means being effective 
tO cause Operation of Said common control elle 
ment upon the arrival of Said car at the junction 
between any tWO ZOnes, and means l'esponsive to 
operation of Said element upon the entrance of 
said car into any of said ZOnes to cause the aSSO 
ciated device to aSSume Said operated condition, 
and responsive to the Operation of Said element 
upon the exit of said car froin that ZOne to cause 
that device to assuine said normal condition. 

10. In an eiectric elevatol System, an elevator 
cal Cperable in a hatchWay, a plurality of circuit 
controlling devices associated with said system, 
each of Said devices being di Sposed to a SSume a 
normal and an operated condition, control means 
for said devices comprising a control element 
common to all of Said devices, imeans defining a 
plurality of adjacent ZOnes in Said hatchway, 
each of said Zones being individual to One of 
Said devices, said ZOne defining means being ef 
fective to cause operation of Said common con 
trol element upon the arrival of Said car at the 
junction between any tWo ZOnes, and Ileans re 
sponsive to operation of said element upon the 
entrance of said car into any of Said ZOnes to 
cause the aSSociated device to aSSume said Oper 
ated condition, and additional means responsive 
to operation of Said element upon the exit of 
said car from that Zone to cause that device to 
aSSulme Said normal condition. 

11. In an electric elevator System, an elevator 
cair operable in a hatchWay, a plurality of circuit 
controlling devices associated with said System, 
each of said devices being disposed to assume an 
operated and a normal condition, control means 
for said devices including an element operable 
in accordance With car-position, and means ren 
dered effective upon each Operation of Said elle 
inent to cause one of said devices to assume said 
operated condition and to cause another of said 
devices to aSSunie Said normal condition. 

12. in an electric elevator system, an elevator 
car operable in a hatchWay, a plurality of circuit 
controlling devices aSSociated with said system, 
each of said devices being disposed to assume an 
Operated and a normal condition, control means 
for said devices including an element operable 
in accordance with car position, Said element 
being coinnon to all of Said devices, and means 
leSponsive to each operation of Said element to 
cause One of said devices to aSSume Said operated 
condition and to cause another of said devices 
to a SSume Said normal condition. 

13. In an electric elevat Or System, an elevator 
cair operable in a hatchway, a plurality of cir 
cuit controlling devices associated with said sys 
ten, each of Said devices being disposed to as 
Sume a normal and an Operated condition, means 
for Sequentially controlling Said devices includ 
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ing an element operable in accordance with car 
position, and means reSpOn,Sive to each Opera 
tion of Said element to cause One Of Said devices 
to assume Said operated condition and to cause 
another of said devices to assume said normal 
condition. 

14. In an electric elevator System, an elievator 
car operable in a hatchWay, a plurality of cir 
Cuit controlling devices aSSOciated With Said SyS 
tem, each of said devices being disposed to as 
Sume a normal and an operated condition, means 
for Sequentially controlling said devices includ 
ing an element repeatedly operable in accord 
ance with car position, said element being com 
In On to all of Said devices, and means respOn 
Sive to each operation of said element to cause 
Qne of Said deviceS to aSSue Said Ol'nnal Con 
dition and to cause another of said devices to 
aSSunne Said operated condition. 

15. In an electric elevatoir System, an elevator 
car operable in a hatchway, a plurality of cir 
cuit controlling devices aSSociated With Said SyS 
tein, each of Said devices being disposed to as 
Sume an operated and a normali condition, con 
trol neals for said devices including an element 
operable in accordance with car-position, means 
rendered effective upon each operation of said 
element to cause one of Said devices to assume 
Said normal condition and to cause one of the 
remainder of Said devices to assume Said Oper 
ated condition, and means including direction 
controlled means for selecting said last-men 
tioned One of Said devices. 

16. In an electric elevator system, an elevator 
car operable in a hatchway, a plurality of cir 
cuit controlling devices associated with said sys 
tem, each of said devices being disposed to as 
Suline an operated and a normal condition, Con 
trol means for said devices including an element 
operable in accordance with car-position, means 
rendered effective upon each operation of said 
element to cause one of Said devices to assume 
Said normal condition and to cause One of the 
Iremainder of said devices to assume said oper 
ated condition, and means inclulding means con 
trolled by said first-mentioned One of Said de 
vices for selecting said last-mentioned one of 
Said devices. 

17. In an electric elevator system, an elevator 
car operable in a hatchway, a plurality of cir 
cuit controlling devices associated with said Sys 
tem, each of Said devices being disposed to as 
Sume a nOrmal and an Operated cOndition, con 
trol means for said devices comprising means 
dividing said hatchway into predetermined ad 
jacent zones, each of Said zones being individual 
to one of said devices, and means rendered effec 
tive When said car reaches the junction between 
any two adjacent zones to cause the device as 
Sociated with the preceding zone to assume said 
normal condition and to cause the device asso 
ciated with the Succeeding Zone to assume said 
operated condition. 

18. In an electric elevator system, an elevator 
car operable in a hatchway, a plurality of cir 
cuit controlling devices associated with said sys 
tem, each of said devices being disposed to as 
Sume a nOrmal and an operated condition, and 
control means for said devices comprising an 
element common to all of said devices, means 
defining a plurality of adjacent Zones in said 
hatch Way, each of said Zones being individual 
to one of Said devices, said Zone defining means 
being effective to cause operation of said com 
mon element upon the arrival of Said car at the 
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junction between any two adjacent zones, and 
means responsive to operation of said common 
element to cause the device associated with the 
preceding ZOne to assume said normal condition 
and to cause the device associated with the Suc 
ceeding ZOne to assume said operated condition. 

19. In an electric elevator system, an elevator 
car operable in a hatchWay, signalling means a S 
Sociated With said System, and control means for 
Said Signalling means including a plurality of 
circuit controlling devices, a Switch comprising 
a pair of cooperating contact members common 
to all of said devices, means for repeatedly op 
erating said Switch in accordance with car po 
Sition, and means including circuit connections 
to render said devices sequentially responsive, one 
at a time, to said repeated operations of said 
Switch. 

20. In an electric elevator system, an elevator 
car operable in a hatchway past a plurality of 
landings, signalling means individual to each of 
said landings and circuits therefore, and means 
to commutate said circuits comprising a circuit 
controlling device individual to each of said cir 
cuits, a Switch comprising a pair of cooperating 
contact members common to all of Said devices, 
means responsive to car position to cause an 

5 
operation of said Switch at each of a plurality 
of points located, respectively, at predetermined 
distances in advance of Said landings, and means 
including circuit connections responsive to an 
operation of Said SWitch at any of Said points 
to cause operation of the circuit controlling de 
vice associated with the corresponding landing. 

21. In an elevator control System, an elevator 
car operable in a hatchway past a plurality of 
landings, control means for said car including 
Stopping mechanism, circuits for said stopping 
mechanism and means to commutate Said cir 
cuits in accordance With the position of Said car 
with respect to said landings, said commutating 
means including a plurality of circuit control 
ling devices, associated respectively, with said 
landings, a SWitch comprising a pair of COOper 
ating contact members common to all of said 
devices, means responsive to car position to cause 
an operation of Said SWitch at each of a plural 
ity of points located, respectively, at predeter 
mined distances in advance of Said landings, and 
means including circuit connections responsive 
to an operation of Said Switch at any of said 
points to cause operation of the device associated 
with the corresponding landing. 

RICHARD W. JONES. 
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