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My invention relates to a system of control for
~elevators. |

The objects of the invention reside in various
features summarized as follows:—
5  First—A push-button control system having up
and down control means or push-button switches
at each of the intermediate landings and one

push-button at each end landing; also a single

- push-button switch for each landing, located
10 within the car. Any push-button is effective by

only a single push thereof fto register a call by

setting its floor-relay at any time regardless of

the direction of car movement -or position of the

car at the time it is pushed. Actuation of either
16 the up or down push-button for any landing can
initiate movement of the car toward its landing

from either direction and the car responds to &

farthest actuated button regardless of whether
it is an up or down button, before reversal of car

20 movement is normally effective in response to

actuated buttons 'in- the other direction.
Second.—A selector mechanism having com-
bined functions both to cause the car to run and
to intercept or stop it at landings for which calls
25 are registered and being in the form of a com-
mutating machine. The commutating machine
in principle consists of means which energize a

 car running circuit to cause the car to run said

means operating to successively and momentar-

30 ily open said running circuit as the car progresses
in its travel and additional means are provided
whereby the running circuit is either re-estab-
lished by the first named means if a-call is not
registered for the landing corresponding to such

35 point of opening, or is interrupted or broken if a
call is registered. |

The arrangement is such that the car will be

caused to stop or to be intercepted successively at
landings in their natural order, in response {0

40 registered calls from within the car and from the
landings regardless of the order in which the
calls are registered. -

The car, when moving Iupwardly, is intercepted
only by actuated up push-buttons, excepting in

45 the event that a down button is the farthest-up

actuated button and in such case, said down but-
ton causes the car to stop at its landing. The
car when moving downwardly is intercepted only

50 that an up button is the farthest-down actuated
button, in which case, said up button causes the
car to stop at its landing. | ',

" mhird.—A dual system of control in which the
‘1anding and hall push-button switches have both

5z a start and intercepting function in the matter

of controlling the car, or on the other hand, the
system can, by changing the position of & throw-
over knife switch, be controlled by a car operator
through control of a car switch within the car
by means of which the car can be started, stopped
and reversed at will and in which case the car
and hall push-button switches retain their func-
tion to intercept the car, but their function to
start the car is rendered inoperative, such start
being solely under control of the car operator

from within the car. The hall and car push-but-

ton switches are effective automatically to in-
tercept the car while at the same time the op-
erator holds the car switch in “on” or running
position and a call cannot be defeated or skipped
by so holding the car switch over. | :
Wwith this arrangement, the operator has com-
nlete control of the car and can stop it at any
point at will merely by returning the car switch

to “off”” position, and furthermore, he can at will, |

€0
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start the car from any point of stopping between

the limits of car travel, in either direction. 1

Fourth —An elevator control system complete
within itself and omitting certain elements of the
dual control system so that the push-buttons have
o function only to stop the car but have no func-
tion to control its starts, nor the up and down in-
dicating lights within the car, and an operator

within the car has complete control of the car
to start, stop and reverse it at will at any point ¢

within the limits of car travel. o
Fifth—A car gate and means comprilsing an
electric motor to actuate same automatically to
open position each time a stop is made at a land-
ing in response to a push-button, but the gate
remains closed if the car is stopped manually by
an emergency stop button within the car. The
car gate remains in open position when the car
has stopped in response to the last call. How-
ever, until such last call is answered, the gate

operating motor, as an incident to each stop of -

the car, is energized to cause automatic closure
of the car gate as soon as the hoistway door is
closed and such closure of (the gate in each In-
stance re-starts the car. If a hall passenger, who

‘has registered a call, does not use the car, in which
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case the hoistway door will not be opened, the

. car gate motor will be energized to cause auto-

by down push-buttons, excepting in the event matic closure of the car gate at the expiration of

a pre-determined period of time to cause re-start
of the car in response to remaining registered
calls. | | -

105

When on car switch operation, the car gate -

operating motor automatically opens the gate
whenever the car is automatically intercepted in

u'q |
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response to registered calls made by the car or
hall push-buttons, and whenever the car is
stor ped as by the car operator returning the car
switch to “off” position. Purthermore, when on
car switch operation, closure of the car gate by
the gate operating motor, is under sole control

of the car operator who by operation of the car
switch to start Lhe car in either direction, causes
immediat~ closure of the car gate and closure of

the latter initiates start of the car in the direc-
tion determined by the position of car switch,
or if the car switch remains in “on” position dur-

- Ing the stop period, the car gate is caused to be
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closed immediately as soon as the hoistway docor
is closed. +
Strth.—One “up” and one “down” light within
the elevator car, operating cne at a time in ac-
cordance with direction of car movement when
the system is operating on the push-button alone,
to give indication of the direction in which the
car will proceed in response to unanswared calls.
When on car switch operation, the “up” light
goes on immediately as soon as a push-button
for a landing above the car is pressed, and the
“down” light goes on immediately as soon as a

push-button for a landing below the car is

pressed. When the “up” light becomes ex-
tinguished, this indicates to the car operator
that the car has reached the farthest-up landing
for which a call is registered and when the
“down” light becomes extinguished, this indicates
to the car operator that the car has reached the
farthest-down landing for which a call is regls-
tered.

Seventh —One "“up” and one “down” light lo-

cated at each intermediate landing and one light
located at each end landing, controllable by the
re-set relays for the floor-relays or call register-
ing means, to flash momentarily, say for a period
of 6 or 8 seconds, one at time in accordance with
the direction of car travel and only at the land-
Ing stopped at, to give indication to the walting
hall passenger of the arrival of the car at the
landing and the direction in which the car will
proceed. In the event that the car has reached
the farthest landing in one direction for which a
call is registered, the two lights at said landing
will go “on” or light up successively: that is. 21
few seconds apart, the first light to go “on”, indi-
cating the direction in which the car is moving in
its approach to said landing, and the second Hght
to go “on”, in which case both lights glow at the
same time, indicates that there is no registered
call which will cause the car to proceed in the
same direction as when approaching the land-
ing, or in other words, it indicates that the car
has reached the farthest landing in the direction
indicated by the first light to go “on” and for
which a call is registered.

~ trol system comprising a time switch which be-

70
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comes effective to cut off all current supply to
the control system, which in effect means among
other things, that all registered calls are can-
celled, if for example, the car does not start when

& pre-determined time period has elapsed, in

response to a registered call and which condition
might be due to the car gate sticking and failing
to close, or it may be due to a landing door be-
ing left in open position. .

Ninth—Three (3) sets of apparatus each with
distinct functions, in the form of a commutating

-machine having fixed contact strips or segments

and brushes, all three (3) sets arranged as a uni-

tary structure, one (1) set functioning to control

'.t.r

Eighth ——A protective arrangment for the con- .

the running and intercepting circuits, the sec-
ond set to control directional circuits for the car
and indicating lights and the third set to control
re-set floor-relays associated with the push-but-
ton control floor-relays which register calls.

Tenth—A time-opening switch effective to
maintain the re-set reiay corresponding to the
floor-relay which causes stop at its landing, ener-
gized during a substantial portion of the stopping
period at s landing to prevent registration of a
call during such period by pressure of the push-
button which caused the stop at its associated
landing and until re-start of the car is effected.

in the accompanying drawings Mgs. 14 and 1B
are to be read together, and illustrate in a dia-
grammatic manner, an elevator control system
arranged In accordance with the present inven-
tion, and Fig. 2 illustrates diagrammatically a
construction and arrapngement of a commutating
machine for a multi-speed elevator.

Referring now more particularly to Figs. 1A and
18, and elevator car C is adapted for operation in
any well known manner by a hoisting motor M
provided with a usual electro-mechanical brake
mechanism B.

The system herein described is arranged for

the purpose of illustration for four landings L1,
12, L3 and 14 in which case there is one push-

button at the upper and lower landings desig-
nated 1 and 2 respectively, and an up and down
push-button 1 and 2 respectively, at each of
the intermediate landings. Within the car there
Is one push-button for each landing, designated
Cl1, C2, C3 and C4.

Up and down floor-relays of a well known type
are designated 3 and 4 respectively, they being
set by energization of their windings 5 and §
respectively in response to actuation of their
assoclated landing buttons, to register calls at
any time regardless of direction of car movement
and position of the car at the time they are ac-
tuated. An additional set of floor-relays 7 are
set by energization of their windings 8 in response
to actuation of their associated car buttons.

The push-buttons are required to be actuated
only momentarily to set the floor relays to regis-
ter calls and the floor-relays are maintained in
actuated position to keep the ealls registered
until response of the car thereto by the provision
of a self-holding circuit for each relay controlled
by its self-holding contacts 10. A similar self-
holding circuit controlled by selt -holding con-
tacts 11 is provided for each floor-relay 7. Re-

‘8et relays 12 and 13 control the re-set operation

of the “up” and “down"” ‘floor-relays respective-
ly, by open-circuiting their normally closed con-
tacts 14 and 15 respectively, thus, to open the
self-holding circuits for their associated floor-
relay windings. Operating windings 16 and 17
are provided for the “up” and “down” re-set re-
lays respectively.

The re-set relays i2 and 13 are each provided
with an additional set of normally closed contacts
14’ and 15’ respectively, both sets in series being
in the self-holding circuit of the associated car
relay winding 7. This arrangement in effect
means that the operation of either an “up” or
*‘down’” reset relay for a landing, in addition to
setling its assoclated floor-relay, also re-sets an
associated car relay 7. These additional contacts
14’ and 15’ are shown disassociated from the re-

set relays as a matter of convenience in the ar-
rangement of circuits..
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eénd Ianding are conﬁrolled by normally-open

contacts 20 of their associated reset relays to in-
dicate car arrival, and also the direction in which
the car will re~start from the landing and also
another indication hereinafter described.

Each of the floor-relays 3, 4 and 7, are provided

with normally-open contacts 21. These contacts
and associated circuits initiate start of the car
by energization of the up and down direction
switch windings 22 and 23, depending on the
position of the car with respect to the landing
for which the push-button is actuated and such
relation as is well known is established by the
directional selector embraced by the bracket D.
The directional selector is in the form of a com-~
mutating machine and for a four landing system
consists of four vertical rows of fixed segments
or contact strips, one row for each landing. The
segments 24, 25 and 26 may be termed “down”

segments and the segments 27, 28 and 29 are ‘“‘up”

segments and a dead zone or segment 215, sepa-
rates the “up” and “down” segments of each
Janding. |

Brushes 230, 231, 232 and 233 are caused to
travel in accordance with position of the car
but at a reduced rate of movement, by any suit-
able and well known driving connection (mot
shown) with the car or hoisting mechanism.

The directional selector functions to direct cur-
rent to the down direction switch winding 23 in
response to actuation of either up or down land-
ing push-buttons and to car buttons for landings
below car position and to the up direction switch
winding 22 in response to actuation of eilther
up or down landing push-buttons and to car but-
tons for landings above car position. The direc-
tional selector ftogether withh the contacts 21
maintain direction for car movement through
their control of the direction switch until the car
has reached the farthest landing for which

either an up or down button is pressed.

Coming now to the elements which will be

termed combined car running and intercepting

control elements, they comprise normally-closed

or back-contacts 34 associated with. each “up’”

floor-relay, and normally closed or back-contacts
35 associated with each “down’” floor relay. Each
car relay 7 for the intermediate landings is pro-
vided with two sets of these normally closed back-
contacts, one set 180 in series with the up by-pass
contacts 34 and the other set 181 in series with
the down by-pass contacts 35 of the associated
up and down floor-relays 3 and 4 respectively.

‘The car relays 7 for the end landings are each

provided witn only a single set of these normally
closed back-contacts, one set 180 for the fourth

- landing, in series with the associated back-con-

tacts 34, and the other set 181 for the first land-
ing, in series with the essoclated back-con-
tacts 35. |

These contacts, together with. the commutat-
ing mechanism or floor selector embraced by the
bracket E constitute what may be termed a com-
bined car running and intercepting or stop con-

trol, so-called because they, within themselves,
perform a double function; first—to energize a

. ear running circuit to cause the car to run, and

70

a - ploy a primary circuit as the car running circuit,

. —- - T— - - - -

second,—to initiate the interception in response

. t0 registered calls for stop of the car.

This construction and arrangement clearly dif-

ferentiates over other known systems which em--

and a secondary system of circuits together with

_contact mechanism to energize such secondary
75 circuits to initiate stops of the car, such sec-

3

ondary circuits haviiig a function only to stop

the car, but having no function to cause the car

to start or run as in the present invention.,
-~ The floor stop selector E consists of three ver-
tical rows of fixed segments or contact strips 30,

31, and 32 and traveling brushes 333, 334 and 335

to co-operate respectively with said rows of fixed
segments, The segments 30 are relatively long
and the segments 31 and.32 are relatively short.
The arrangement is such, that with the car at
any landing, the brush 333 is substantially mid-
way between the end of the segment 30 corre-
sponding to such landing and said brush and
segment energize a circuit herein after to be de-
scribed which causes the car to run. The brush
334 is an up brush and the brush 335 is a down
brush, and these brushes are rendered alive one
at a time in accordance mth dlrectlon of car
movement

As the car progresses e,nd reaohes Q pomt sub-
stantially midway between adjecent landings,
the brush 333 is then at a dead zone or gap 36,
which may be in the form of a filler-in or dead
segment and the brushes 334 and 335 engage

segments 31 and 32 respectively just prior to the

brush 333 reaching the dead zone and until brush

333 engages an adjacent segment 30. 'The open-

ing of the running circuit at the dead zone or
segment is only momentary. |

- As a result of this arrangement, the brush

‘333 and segments 30 function successively and

momentarily to open the car running circuit at
the dead zones 36 and the running circuit at such
times is maintained without interruption by a

by-pass around said dead zone, moludmg the
brush 334 and a segment 31 or the brush 335
and g segment 32, (depending on the direction of

movement of the car) and back-contacts 34 and

180 in series or the back-contacts 35 and 181 in
series, (depending on the direction of move-
ment of the car) of the floor-relays correspond-
ing to the landing being approached if such re-
lays are not operated prior to the brush 333 hav-
ing passed the dead zone in which case the car
running circuit is transferred from said by-pass
elements back again to a brush 333 and the next
segment 30 so that in effect the car will not be
intercepted at landings if calls corresponding to
direction of car movement are not registered.
On the other hand the car will be automatically
stopped or intercepted successively at landings
for which calls are registered by hall buttons
which correspond to direction of car movement
and at any landings for which calls are registered
by the car buttons because in such case the car
running circuit is open as each dead zone 36 is
reached and also at the by-pass around same
for each of the landings for which such ecalls are
registered,.

Traveling brushes 336 and 37 oo-operete re-
spectively with two rows of segments 38 and 39
embraced by the bracket I to control circuits for
the up and down re-set windings 16 and 17.

It will be observed from ' the description
thus far given, that the three sets of elements,
viz; the direction selector D, the start and stop
floor selector E, and the re-set control mecha-
nism F are in the form of a commutating ma-

chine which forms a unitary structure and their

associated movable brushes may all be carried by
a single brush carrier (not shown) to be mov-

The commutating. machme ma..v be located re-
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accordance with the position of the car by any
well known type of driving mechanism (not
shown),

With the present arrangement the selector

mechanism E initiates the interception or stop of
the car, before the car actually reaches what

is termed the stopping distance from the land--

ing or in other words, when the car is substantial-
ly midway adjacent landing and the actual stop
is effected by an auxiliary means in the form of
a normally closed stop switch S on the car

 through co-action with up and down peaked stop

cams 40 and 41 respectively located in the hoist-
way, there uzing two of these cams for each in-
termediate landing and one for each end land-
ing. Of course, if the selector mechanism is di-
rectly driven from the car by a chain, or tape
and reel or in any other well known manner,
the selector mechanism is at all times kept in
synchronism with the car and in such case, the
layout of the selector segments can be arranged

so that the selector effects the actual stop of the

car and in such casze the stop switch 8 and co-
operating stop cams are notv needed.

However, if the selector is driven from some
moving part of the machine remote from the car
as 1s common practice, it cannot be relied upon
to give a stop of desired accuracy and hence it
becomes desirable to use the stop switch S and
co-operating stop cams in which case the selec-
tor initiates tlie stop operation in response to reg-
istered calls, and the stop switch S is merely an
auxiliary stop element to effect final and accurate
stop. The stop switech may be of the retractive
type having a winding 42 to retract same while
the car is running, or the winding may be dis-
pensed with, as for example, if the car speed 1is
not in excess of about 150 feet~per-minute, which
is about the maximum for which striking elements
may be safely used, and in such case the stop
cams will open-circuit the stop switch contacts
but without effect unless the selector has first
initiated certain preparatory operations which
results in the switch S causing stop when actu-

ated by a stop cam.

A car gate is designated G and a reversible elec-
tric motor GM located on the car is adapted to
open and close the gate through any of the well
known types of leverage or gearmg such as 43
for example.

Electro-magnetically operable sw1tches OP and
CL control said gate motor, respectively to open
and close the gate. A car gate switch 1s desig-
nated gs; and a single door switch ds in opera-
tive association with a cam on the car operates
in a well known manner to act as a teli-tale as
to whether the landing door is closed and locked
and when in such condition the door switch is
closed, but unlocking and opening of the door
opens said switch.

A cam magnet CM functions to move the door
switch bodily with the cam and so retract the
latter so as to prevent possible engagement of
the well known door lock elements (not shown)
as the car passes landings not stopped at; a
change-over knife switch is designated 44, and
when in position as shown, the system operates as
a usual push-button control intercepting system
without an operator on the car and the push-
buttons function both to start and to intercept
the car and to control indicating lights within
the car, and by throwing the switch over to its
other position, the function of the push-buttons
to control start of the car is rendered ineffective
but they retain their function to intercept or stop

1,062,008

the car and to control sald lights within the car

and the matter of starting, stopping and revers-

ing the car at will is given over t{o the car switch
CS; an electro-magnetically operable switch I 1is
responsive to the selector E and other elements
to start and initiate stop of the car; and electro-
magnetically operable time switch QS is what

may bhe termed a quick re-start switch, so called -

- because it functions to cause closure of the car

gate as soon as a ianding door is closed and clo-
sure of the gate re-starts the car immediately.
On the other hand an additional electro-magneti-
cally operable time switch DS is provided which
allows for reasonable delay of a passenger in the
matter of opening the landing door but if at the
expiration of about 8 or 10 seconds, say for ex-
ample, which may be termed the stopping pe-
riod, the landing door had not been opened, said
switch recloses its time-closing contacts 45 to
cause closure of the car gate whiclhi causes re-
start of the car; that is,
answered call registered at some other landing.

The time switch DS obviously vrevents hold-up
of the car at any landing at which an intending
passenger registers a call buv does not use the
car, or does not open the landing door prior to
the reasonable period allowed for such purpose;
an electro-magnetically operable switch S’ is re-
sponsive to the switch I to start the car and to
stop the car in response to ac.uation of the stop
switch 8 subsequently to the initiation of the
stop by said switch I, and it is controlled by cer-
tain interlocking circuits hereinafter described
to preveny start of the car until the car gate is
closed, and the hoistway door closed and locked;
an electro-magnetically operable switch P is what
may be termed a protective switch so called by
reacon of its function to open circuit at its time-
opening contac’'s a certain circuit which in effect
cancels all registered calls and cuts off the cur-
rent supply from the entire control system in
the event that the car fails to start after a
period of about 30 seconrs in response to a reg-
istered call which failure may be due to the car
gate sticking in open position, or to a hoistway
door being left in open position:; an emergency
switch to be located within the car is designated
ES; up and down indicating lights in ihe car are
designated Ul and DL respectively, and at each
intermediate landing is one up and one down
car arrival light UAL and DAL respectively and
one at each end landing. The lights UAL and
DAL may be located within the push-button box
or separate therefrom in a convenient location
for observation by the passengers at the landings.
There is also one light at the lower terminal
landing, designated DAL, and one at the upper
terminal landing designated UAL: up and down
electro-magnetically operable reversing switches
to control hoisting motor M are designated R
and R’ respectively. |

Having thus described the various elements,
their operation will now be described.

With the elements in the position as shown,
the car is at rest at the fourth landing, the car
gate is in open position, the door contacts ds are
clored indicating that the door at the fourth

landine is closed and locked, there are no calls

registered and the change-over switch is in po-
sition to render the system effective so that the
car can be s arted.and intercepted by the push-
bvtton system of circuits, and the control of the
car by car switch operation is rendered ineﬂective

Assume now that an intending passenger at

the second landing desires to go down and ac-
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cordingly actuates the down push-bution 2 at

said landing and during travel of the car down-
wardly and sometime before it is substantially

midway between the second and first landing, a

passenger at the first landing actuates the button
thereat. 'The down floor-relay switch 4 operates
in response to actuation of the push-button at
the second landing and so registers the call and
by so doing opens its back-contacts 35 to condi-

tion the system to cause interception of the car

at the landing, and closes its top contacts 21 to

cause closure of the down direction switch D thus

establishing direction for car movement. Top
contacts 10 are also closed to complete a self-
holding circuit for the floor-relay winding 6 which
in effect keeps the call registered independently
of the push- button untﬂ response of the car
thereto.

A circuit completed by the down push-button

at the second landing may be traced as fol-
lows:— mains from any suitable source of sup-
from - wire to
wire 46, down push-button 2 for second landing,
floor-relay winding 6, wire 48, through normally

closed re-set contacts 15, wire 49 and thence to
the line by way of a common return wire 30 which

includes the time-opening centeets 51 of the pro-
tective switch P.
The sslf-holding circuit for the floor-relay
winding may be traced from the feed wire 46,
wire 52, self-holding contacts. 10 wire 53, thence
through relay winding 6 to the line by the cn:'cmt

 Starting contacts 21 complete mrcult for the
winding 23 of the down direction switch D which
may be traced as follows:— from feed wire 46,
wire 52, contacts 31, wires 354 and 355, which

" connect with the traveling brush 231 of the di-

 rectional selec*or, through the down segment 25

40

45

50
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60

for the second landing, wire 56 through the
change-over switch by way of the blade 57, wire
58, through winding 23, wire 59, back-contacts
60 of the up direction switch, wires 61 and 62 10
a junction 63 with the wire 50 which connects
with the line by way of the proiective contacts 51.

The down direction switch will now operate to
close-circuit the top contacts designated 64, 65,
66, 67, 241 and 68 and to open the time opening
contacts 165’ and contacts 193. The contacts 64
complete a circuit for a winding 70 of a relay 71
which closes its contacts 72 to complete a circuit
for the down indicating light DL within the car.
A cireuit 73 for the winding 70 is in parallel with
ihe direction switch winding 23, it branching
from the wire 56 at junction 73’; thence through
the winding 70, wire 74, to wire 76 by way of the
knife switch 75, contacts 64 and wire 77 to be
connected with the minus wire 50.

A circuit for the down-light DI Iriey be treced -

from a -+ wire 46, wire 78, contacts 72, wire 79,

" light DL to the line.

The contacts 67 complete a circuit for the
winding 85 of the switch I which may be traced
as follows:—wire 81 which branches from the
feed wire 46, contacts 67, wire 82 through time-

. closing contacts 45, wire 83, to brush 333 of the

70
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selector E, segment 30 corresponding to the
fourth landing, thence by a wire 84 to which all
segments 30 are connected in parallel, through
winding 85 of switch I, wire 86 to a junction 86’
with, wire 62 which connects with the line.
At this point it will be mentioned that the
down reversing switch winding 89 cannot be en-
ergized to start the car downwardly unless and

until the hozstway door is closed and locked and

erating winding 90 of switch S’.

5
the car gate closed, and suitable mterlocking cir- -
cuits are provided to accomplish such safe guard.
In carrying out this arrangement, contacts 87 of
switch ', in series with the directional contacts
68 to centrol g circuit for the winding 89 of the
down reversing switch, cannot be closed until the
door switch ds and car gate switch gs are closed,
said switches ds and sg being in series with an op-
The door-switch
ds being closed, and also the top contacts 96, 112
and 117 of switch I, a circuit is now completed
for the winding 94 of the switch CL which now
closes to cause rotation of the gate motor GM In
a direction to close the car gate and it is prefer-
able and so arranged, that current is kept onto
the motor while the car is running in which case
the motor GM simply becomes stalled when the
gate is in closed position against a suitable stop
member 210.

A circvrit for the winding 94 may be traced as
follows:—wires 46, 81 and 95, contacls 36 of
switch I, wires 97 and 98, winding 94 of swiitch
CL, wire 99, through interlocking contacts 100
of switch Op, wire 101, door-switch ds, wire 102,
to a junction 103 with wire 50, then to the minus
line by way of the protective contacts 51 and
emergency switch es.

The switch CL directs current to the armature
of the gate operating motor in a manner well
known which needs no detailed description, to
cause same to rotate m 3 dlreetien to close the
car gate.

When the car gate is in closed position, it
closes the car gate switch gs and thus a circuit is
completed for the winding 90 of switch S’. 110

Contacts 87 of switch S’ close to complete a -
circuit for the winding 89 of the down reversing
switch as follQws:—wires 46 and 104, contacts 87,
wire 105, contacts 68 of the down direction switch

80
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100

105

D, wire 106, through winding 89 of the down re- 115

versing switch and thence by wire 107 to the line,
The down reversing switch R’ will now close

to cause release of the brake and to cause opera-

tion of the hoisting motor to operate the car

downwardly in a well known manner which 120

‘needs no detailed description.

The winding 90 of switch S’ is connected In
parallel with the winding 94 of switch CL by a
wire 108 which branches from the wire 97 at

junetion 97, through winding 90, wire 109 which 125

includes the car gate switch gs, to junction 101’
with wire 101 and so on to the line by way of

‘the door switch ds wire 102 to junction 103 and

wire 50. .

It will be observed now that the centa.cts 96 of 130
the switch I close an initial feed for the windings
90 and 94 in parallel, and the switch S’ closes its

-contacts 140 to complete a holding circuit for said
windings and said holding circuit is controlled
by.the automatic stop switch S on the car. Hence 135 -
the windings 90 and 94 in parallel, are controlled
by parallel circuits one of which is controlled by

/s

the master switch I and the other by the auto-
matic stop switch S. The holding circuit may be
traced as follows:—from a plus wire 46 begin- 140
ning at the knife switch 44 through knife switch
blade 155, wire 156, contacts 140, wire 157, con-
tacts 137 of stop switch S on car, wire 158 and
then forms a junction at 159 with the initial feed
wire 97, and extends from thereon through the
windings 90 and 94-in parallel in a manner as
traced hereinbefore.

The cam maghet CM is controlled by para.llel
wires 110 and 111 controlled by contacts 112 and
113 of the switches I and S’ respectively.

145
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‘When the down reversing switch cloges, it
closes auxiliary contacts 114. Ciosure of rcon-
tacts 124 completes a circuit for the winding 116
of the time-switch DS by way of wires 46 and 211
and switch DS operates to open circuit at its con-
tacts 45, the original feed for the winding 85 of
the master switchh T but the latter is now self-
holding by way of its self-holding contacts 117
which by-pass the contacts 45 by way of wire:
118 and 119,

A circuit for the winding 120 of the switch QS,

branches from the feed wire 82 for the winding
85 of switch I at a junction 82’ and extends then
by wire 121, through winding 120, wire 122 to &
junction 123 wire 101 and thence to wire 50
to minus line by way of the door-switch ds. The
switch QS now operates to open-circuit the con-
tacts 124 and to close-circuit the contacts 125,
the contacts 124 being time-opening or in other
words their opening is delaved by the action of 2
dash pot 128 which permits such opening in
ahout 2 or 3 seconds. |

It will be observed at this time that the circuit
for the winding 120 of the quick-re-stert switeh
QS is subject to the control of the door switeh ds
which means that said winding is de-energized
whenever the landing door is unlocked swhich
results In closure of the back-contacts 124 and
opening of the top contacts 125, the purpose be-
ing described hereinafter.

From the description thus far given it will be
observed that the switch I is in effect, a master
switch so called because it operates in response
to registered calls to initiate start of the car and
also to initiate stop of the car at landings suc-
cessively in their natursl crder regardless of the
order in which the calls are registered.

We now have the car moving downwardly with
all the brushes of the three commutating units
D, E and ¥ moving in sytichronism with the car,

.and when the car is midway between the fourth

and third landing, the feed for the winding §5 of
the master switch I is opened momentarily at a
dead zone 36 but is maintained without interrup-
tion by a by-pass circuit (because there is no
down call registered at the third landing) arcund
sald dead zone by way of the down brush 335 geg-
ment 32 back contacts 35 of the third landing
down floor-relay switch 4, and the feed is trans-
ferred back again to the brush 333 and an ad-
Jacent segment 30. By so maintaining energiza-
tion of the winding 85 of the master switch I,
the car will be kept running and will not stop at

-the third landing because there was no down call

registered for said landing and the car will con-
tinue to the second landing.
third landing down button had been actuated
prior to the brush 233 passing said dead zone, the
winding 85 will in such case be de-energized to
cause opening of the switch I to initiate stop at

the third landing, because the feed for said wind-

ing is open at both the dead zone and also at
said by-pass~-contacts 35 the latter being opened
in response to manual actuation of the third
landing down push-button.

- The by-pass circuit around the dead zone 36 for
the winding 85 as completed when the car is mid-
way between the fourth and third landing may be

- traced as follows:—from wire 46. wire 127, back-

0

75

'contacts 35 of the third landing down flioor-re-
lay 4, wire 128, normally closed back-contacts 181

(which are associated with the floor-relay 7 re-
sponsive to the third landing car button, but are
shown dis-associated from said relay for con-
venience), wire 130, a down segment 32 corre-

However, if the -

5,962,000

spendaing to the third landing, down brush 335,

wire 131, contacts 66 of the down direction switeh

D, wire 134, junction 135 with wire 84 and the
circuilt thus far traced completes the by-pass and
then extends by wire 84, through winding 85, wires
86, 62, and so on to the line in 8 manner as traced
hereinbefore. The brush 333 and a segment 30
v7iil not maintain the circuit for the winding 85
energized and in effect continue movement of the
car downwardly and when the car is midway be-

1l

tween the third and cecond landing the brush

233 engages a dead zone 36, and the by-pass eir-
cuit correspending to the second landing around
said dead zone, is oren-circuited at the back-
contacts 35 of the down floor-relay corresponding
to the cecond landing said contacts being open-
cireulteq as the result of the actuation of the
fdown push-button at the second landing., The
winding 35 is de-ensrgized ss a result of its self-
holding circuit being open-circuited at the by-
pass contacts 35 for the second landing, and the
switcn I will now open-~-circuit its top contacts
56, 112 and 117 and close its back contacts 136.

Opening of switch I in response {0 o registered
call, in effect Initiates stop of the car hecause
of ifs opening ai contacts 96, one of the paraliel
feeds for the winding 90, and the other paraliel
feed or holding circuit for said winding con-
trolled by the stop switch S now controls the
car etc., and when the car reaches the stopping
distance from thes landing the down cam 4! ac-

tuates said switch 3 to ovnen said other parallel

ieed to de-energize the winding 90 and aiso the
winding 94 in parallel therewith, and in this
manner cause stop of the car by opening switch
o' and causing the automatic opening of the
car gate. The winding 42 of the stop switeh S
1s connected in a circuit 198 in parallel with the
winding 85 of the switcihy I, ¢ be energizzd and
de-energized simultaneously therewith., The
winding 42 is energized to retract thie stop switeh
with, its contacts remsining closed so that its
rojler 199 will not engage the stop cam at land-
inge not stopped abt and when it is de-energized
thie switch is rocked by a spridg 200 while at the
same time its contacts remain closed, so thab
vhe roller 199 will be in position for sngagement
by the stop cam when the stopping distance is
reached,

With the winding 84 of switch CL de-energized,
the latter opens to discontinue the holding action
of the gale motor GM, and the contacts 142 of
switeh CL close, |

YWhen the down reversing switch R’ opens, it
opens the contacts 114 to de-energize the winding
116 of the time switch DS and its contacts 145
close quickly but the closing of the contacts 45
and the opening of contacts 146 is delayed by a
dash pot 147, and the latter contacts open a frac-
tional part of a second prior to the lapse of the
8 or 10 second stop period as controlled by the
re-start contacts 45. The contacts 145 and 148
now being closed complete a circuit for the wind-
ing 143 to cause operation of the reversing switch
OFP to control the gate motor GM automatically
to open the car gate. 'The circuit may be traced
as follows:—wire 46, wire 148, time-opening con-
tacts 146, wire 149, contacts 145, wire 150, wind-
ing 143, wire 151, contacts 142, wire 152, gate limit
switch 144, wire 153, to junction 154 with wire 50.

The switchh OP closes to cause rotation of the
gate motor GM in a direction to cause opening
of the car gate and a limit switch 144 is adapted
to de-energize said winding 143 to stop the gate
motor when the gate reaches full open position.
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" mains “on” until the car reaches said landing,
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The wmding CM of the door lock mechanism
is de-energized by opening of the contacts 113
of switch S’ and said mechanism is thus con-
ditioned so that the door-switch ds will bhe open-

- circuited only if and when the landing door is

opened.

' When the master switch I operates to initiate
stop of the car, its back-contacts 136 close and

when the .down re-set ‘brush 37 is on the second
landing re-set segment 39 which does not take
place until the second landing selzctor brush
231 is at the dead zone 215 (such relativity being
important and necessary), a circuit is thus com-

pleted for the down re-set winding 17 for the

second landing which results in opening the nor-
mally closed.contacts 15 and 15°, of the re-set
relay 13 to open the self-holding circuits for their
associated floor-relays 4 and 7 to re-set relay and
also car relay 7 if it had been set. Since ths
time-opening contacts 146 do not start to open
until final stop of the car is effected, and be-
cause of the fact that these contacts do not open
until a fractional part of a second prior to the
reclosure of the re-start contacts. 45,

out the entire period beginning when the brush
37 is on segment 39 (which takes plac2 about the

time when the stop switch S effects stop) and -

extending throughout the entire stopping period
as controlled by the switch DS and ending when
re-start of the car is initiated, or at any rate
when the contacts 146 open so that the current
supply for the re-set winding does not remain
on indefinitely. By so maintaining the re-set
winding 17 energizad, it maintains its contacts
15 and 15’ open-~circuited and so prevents regis-
tration of a call by actuation of the second land-
ing down button subsequently to the stop already
having been initiated by a call already registered
and until restart of the car is initiated and by so
preventing registration of a call a possible false
stop of the car is prevented.

The contacts 20 of the second landing down
re-set relay 13 are closed throughout the entire
stop period above mentioned to complete an en-
ergizing circuit for the down car arrival light
DAL at the second landing which light indicates
to the intending passenger at the landing the ar-

rival of the car and the direction in which the.

car traveled in its approach to the landing and
since only one light is on as distinguished from
the two going on, indicates that the car will re-

start in a down direction. The light DL within

the car remains on during stop at the second land-
ing and it also indicates by being on, that the

car will re-start in the downward direction. Ob-

viously if both lights are off within the car, that
would indicate to the intending passenger that
the car is controllable to travel in either direction
from the second landing. However, since a call is
registered at the first landing, the light DL re-

- and is then extinguished because the car has
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- the switch I, the latter will operate to open its
back-contacts 136 and so open the energizing cir-

reached the farthest landmg down for which a
call is registered. |

Of course it is obvmus that if the landing door

is closed prior to the lapse of the period con-
trolled by the time-switch DS, in which case the
car start is initiated immediately by the quick
start' switch QS by energizing the, winding 85 of

cuit for the second landing down re-set winding
17 to permit closure of the re-set relay contacts
15 and 15°, and so condition the energizing cir-

‘open its gontacts 20 to cause the light DAL to go

the re-set
winding 17 will be maintained energlzed through-

‘down direction switch.D remaining in closed posi-

7

cuits for the second landing down relay winding
6 and also the car relay winding 8 to enable said
relays to function in response to their associated
landing and car push-buttons to register a call.
Under such condition, the re-set relay 13 will 80

‘Iout!!

The energizing circuit for the wmdmg 17 of
the second landing re-set relay may be traced as
follows:—the same as heretofore traced for the
winding 143 of the switch OP to a junction 160
with wire 149 and branching therefrom by way of

- wire 161, back-contacts 136 of switch I, wire 162,

blade 163 of a knife switch 44’ which is to form a

part of the knife switch 44 but shown separated 90

therefrom for convenience, wire 164, time-opening

back-contacts 165 of direction switch U, wire 166,
down re-sef brush 37 now in engagement with the
down re-set segment 39 fer the second landing,
wire 168, re-set winding 17, wire 169 which forms
8 junction with the common return wire 50.

Assume now that the passenger at the second
landing opens and recloses the door at the second
landing and having boarded the car actuates the
car button corresponding to the first landing thus 100
to register a call by causing operation of the first
landing car relay 7. We now have parallel feeds
to the down direction switch winding 23, by way
of parallel wires 175 and 177 connecting with
brush 230 by way of wire 182. Operation of the
car relay 7 opens the back-contacts 181 thereof
shown in series with the back-contacts 35 of the
first landing floor-relay which have already been
opened because of a registered call from the push-
button at the first landing. Since the contacts 110
35 and -18]1 are in series in a by-pass circuit 178

95

105

-connecting with the first landing down segment

32, 1t is obvious that the opening of either set of
contacts in response to actuation of their associ-
ated push-buttons for the first landing causes 115
automatic stop of the car at the landing corre-
sponding thereto. X
The door switeh ds is open-mrauited by opening
the door to open the circuit for the winding 120
of the quick re-start switch QS causing the latter 120
to close its back-contacts 124 and open its top
contacts 125. As soon as the landing door is

closed and assuming further that this is all ac~

complished some seconds prior to the lapse of
the time period allowed for re-start of the car by 125
the other time switch DS, the winding 120 of the
switch QS is energized by such closure of the
landing door. The contacts 125 close guickly but
the opening of the contacts 124 is delayed for
about 2 seconds or so, and these two sets of con- 130
tacts now complete an energizing circuit for the
winding 85 of switch I which circuit is independ-

ent of the restart contacts 45 of the time switch

DS. The circuit for the winding 85 as now com-
pleted by the quick re-start switch may be traced 135
as follows:—the circuit is a by-pass around the
re-start contacts 45 of switch DS and around the
selector brush and segments 333 and 30 as fol-
lows:—branching from the wire 82 at the junc-

tion 82’, wire 121 to junction 121’, wire 201, con- 140

tacts 125, wire 202, contacts 124, wire 203 to a
junction 204 with wire 84 and through the wind-

ing 85 in .a manner as traced hereinbefore. The
Wmdlng 85 now being energized and with the

145
tion during stop at the second landing by reason

_of the feed established for its winding 23 from the-
first landing floor-relay contacts 21 as a result of -

the first landing push-button having been’ actu-

ated as before mentioned, the switch I W111 now 150
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close to cauce automatic closure of the car gate
and consequent re-start of the car in a down di-
rection in the same manner as already described
in detail.

It will be menticned however that the 2 sec-
onds allowed for the opening of the contacts 124
of switch QS allows sufficient time for the wind-
ing 85 to be energized thereby to close its self-
holding contacts. 117 and the subsequent open-
ing of the contacts 124 divorces the winding 85
from such feed so that the control of the hold-
ing circuit for said winding is under control of
the associated selector mechanism E and the call

- registering Imeans.

The car is now moving downwardly from the
second landing and when it is substantially mid-
way between the second and first landing, brush
333 is at a dead zone 36 and since the by-pass
circult 178 around said dead zone is now opei-
circuited at the back-contacts 3b and also at the
back-contacts 181, (either set, because the two
sets are in series opening said by-pass circuit)
the winding 85 of the master switech I is under
such condition, open-~circuited to cause opening
of the switch I to initiate stop of the car which
is finally effected by actuation of the switch S
on the car and the car will be brought tc a state
of rest at the first landing and the car gate will

- be automatically opened in a menner as de-
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scribed hereinbefore and if all calls have been
answered, the gate will remain in open posiiion
and will close in response 10 the ﬁr..,t catil rnf-‘:gn-
istered.

Substantially at the time when the stop switch
S engages the stop cam, the first landing direc-
tional selector brush 230 reaches a dead zone 216
on the first landing directional segment 24 which
results in cutting off the supply of curreny from
wires 175, 177, 182, 56, 53, ete, to the down di-
rection switch winding 23 and the down direc-
tion switch will open. Since the winding 0 of
relay 71 is in paraliel with the winding 23, it
will now be de-energized and as a reswt ..ah{-..
relay 71 will open its contacts 72 and the light
DI, within the car will be extinguished.

1f, during dispatch of the car downwardly iz
response to the second landing down push-tut-
ton, the push-bution at the first landing is ac-
tuated before stop is effected at the second land-
ing, and assuming that the intending passenger
at the second ianding did not use the car, that

is to say, he did not opzn the hoist-way door,

the result is that the call is cancelled and the
winding 120 of the switch QS remains energized
by the circuit heretofore traced for it, thiereby

‘maintaining the quick restart contacts 124 of

switch QS open so that the winding 85 of switch
1 does not receive its supply from such source
to cause switch I to restart the car and under
such condition the car will be restarted auto-
matically at the expiration of about an 8 or 10

‘second stopping period by closure of the time-

closing contacts 45 of switchh DS which com-
plete an energizing circuit such as hereinbefore
traced for the winding 85 of switch I which oper-
ates In a manner as hereinbefore described to
cause automatic closure of the car gate and con-
sequent restart of the car which in this case is
downwardly because of the call already having
been registered at the first landing. |

With this arrangement, if the intending pas-

- senger does not open the landing door, theé car

will remain at said landing only for a pre-de-
termined period of time as controlled by the time
switch DS ar .. will be automatically re-started

1,962,009

at the expiration of said period in response to a
remaining catl or calls.

The starting contacts 21 of both the up and
down floor-relays for each intermediate landing
are connected in parailel with their associated
directional selector brushes 31, 32 for their as-
sociated landing which ineans that either the
up or down push-button for each of said land-
ings will control a circuit for the up direction
switch winding 22 to initiate movement of the
car upwardly if the car is below said landing, or
will control a circuit for the down directicn
switch winding 23 to initiate movement of the
car downwardly if the car is above said landing.
Por example:-—assume that an intending vpas-

- senger at tie third landing, desiring o go down,

accordingly actuated the third landing down but-
ton to register a call biy setting the third land-
ing down flogr-relay 4 afier the car had passed
sald landing and befcre stop of the car at said
first landing. Under such condition the up di-
rection switch winding 22 cannot receive cur-
rent supply in- response fo the setting of the
third landing dowmn button for which a call is
registered which landiing, under condition &g as-
sumaed, is the first landing, becatise its cireuit
1s open at the pack-~-contacts 193 of the direction
switch D.

Whern : the car reaches the first landing the

&0

8BS

90

100

down direction switch opens its top contacts and 105

closes its back-contacts 193 to energize the up

direciion swiltch winding 22 %o cause closure of

the up direction switech, The stop at the first
landing is completed and the car gate is auto-
maticaily opened, and assuming that the flrst
landing door has been opened and again closed
and locked all within the 8 or 10 second stop
period allowed by the time-switch S the auto-

matic closure of the car gate and starh of the car

upwardly will be initiated by the master switeh
1 whose winding 385 will be energized by way of
the time switch contacts 124 and 125 of switeh
QS and the direction swiltch contacts 183 which
means that the car will re-start as soon as the
first landing door is closed and without waiting
for the lapse of the 8 or 10 second stoppine peri-
od as contrelied by the time switch DS.

With the car under dispatech upwardly under
control of the down push-button at the third
ianding, the automatic stop at said landing un-
der such condition is effected by opening of the

up direction switeh contacts 183 to de-energize

the winding 85 of the master switch I and so
initiate stop of the car, ete, in a manner as here-
inbefore explained it being obvious and under-
stood of course that the up direction switch wind-
ing circuit is opened when the third landing di-
rectional selector brush 232 engages the dead
zone i84 which takes place substantially at a
time when the car is at the stopping distance
from the landing.
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With the car moving upwardly under control

of the down third landing button, the third land-
ing by-pass circuit is opened at the back-contacts
35 of the floor-relay 4 for said landing, but with-
out effect because with the car going upwardly
only the up brush 334 and associated segments
31 are rendered effective as for example by clos-
ure of the up direction switch contacts 124 and
with only the down button pressed these elements
are without avail to cause stop of the car at the
third landing but as described above, in such case,

the stop is effected at such landing by opening
of the up direction switch contacts 183.

140)

145

If the push-button 1 at the fourth landing is 150
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actuafed prior to the car reaching the stopping
distance of the third landing or in other words
before the up direction switch opens, the car will
not make the stop at the third landing in response
to the down call thereat but will continue on
and be automatically stopped at the fourth land-
ing. This is so because closure of the fourth
landing floor-relay contacts 21 establishes a feed

- circuit for the winding 22 of the direction switch

U which keeps the switch closed until the car
reaches the fourth landing and by so doing, pre-
vents its contacts 183 from opening to-cause stop
at the third landing. A circuit for the up direc-

tion switch windirig 22 as completed by registra-
tion of the call by closure of the third landing

floor-relay 4 after the car when going down had
passed the third landing may be traced as fol-

lows:—wire 46, wire 185, contacts 21, wire 186,
 wire- 187, directional selector brush 232, which
20

is in engagement with the up directional selector

- segment 28 when the car is below the third land-

‘ing, wire 188 to a common up wire 189, through

. change-over switch 44 by way of blade 190, wire

25

191, through direction switch winding 22, wire

192. back-contacts 193 of down direction switch,

wire 194, wires 62 and 50 etc. to the line. B
The up light UL within the car is on when the

~ car is under dispatch upwardly "and until it

30

35

reaches the farthest-up landing for which a call
is registered this being so because the winding

195 of the relay 196 which controls the light UL -

is connected in a circuit 197 in parallel with the

circuit just traced for the winding 22 of the up-

direction switch. | L
Let it be assumed now, that the third landing
push-button hereinbefore referred to as dispatch-

ing the car upwardly is the farthest up actuated

button. The car is automatically stopped at said

 landing in response to said button, the up light
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within the car is extinguished and both the up
and down re-set windings 16 and 17 will be en-
ergized to actuate both re-set switches to open
their top contacts 14 and 15 respectively and also

their top contacts 14’ and 15’ in series with the

car floor-relay 7 for the third landing. |
With this arrangement and only a condition
that the car is at the farthest landing for which
a call is registered and regardless of whether it
is an up or down call, or both, both the up and
down floor-relays will have their holding circuits
opened as will also the car relay 7 and this will
insure re-set of all 3 relays for such landing.
Since the third or farthest-up landing for
which an actuated push-button or buttons is now
reached in which case both re-set relays 12 and 13

become effective to re-set their associated floor-

relays.3 and 4 and also the car relay T, said re-set
relays will close-circuit their contacts 20 to com-

plete energizing circuits for both lights UAL and
‘DAL at the landing and the lights will flash and
indicate to the intending passenger the arrival
of the car and also the fact that the car has
reached the farthest landing in one direction for
which a call is registered and if one should go out
and the other remain on, this would indicate that

the car will restart in the direction indicated by

the one remaining on and a light within the car

 will also give such indication, but if both landing

70

lights are on and both lights within the car are

" no calls registered either above or below the car.

. For example—if prior to the passenger at the.

75

third landing taking possession of the car as by

pressing a car button, an intending passenger at

the fourth landing should be first to register a call,

.

I""“."'lu.

'thé up light UL within the car will be caimed

Jimmediately to go “ on ” to indicate that the car

will move upwardly and indication of this will
also be given at the landing because in such case
the down light DAL will go out or be extinguished
because the circuit for the re-set winding 17 will

‘be opened at the up direction switch contacts 165

1,062,000 9

to cause the contacts 20 to open, and the up light

will remain “ on 7, that is, until the switch I oper-

ates to re-start the car and thus opens its back-

contacts 136 which bresk the common feed to -'

both re-set windings and causes opening of the
re-set contacts 20 to. extinguish the light UAL.
Both lights ultimately will go out when the

time-opening switch contacts 146 open, by open-

ing the feed for the re-set windings at that point,
in which case it is obvious, no one had taken
possession of the car during the stopping period
as controlled by the time switch DS.

At this point, it will be mentioned that when
the last call is responded to, the re-set winding
or windings will not remain energized indefinitely
but only during the period taken by the time-
opening contacts 146 of switch DS to open, which
is approximately about 8 or 10 seconds say for

example. With the car at the farthest point of

dispatch both direction switches then close their
back-contacts 165 and 165’ so that with the back-
contacts 136 of switch I closed and also the time-
contacts 146, an energizing circuit is completed
for the up and down re-set winding 16 and 17

05 -

100

1(1;5

by way of the wires 46, 148, contacts 146, wires

149, wire 161, contact 136, wire 162, to a double
pole knife switch wherefrom parallel circuits ex-
tend, one to the down re-set winding 17 by way
of wire 164, contacts 165, wire 166, brush 230,

segment 39, wire 205 and the other to the up-

reset winding 16 by way of wire 206, contacts 165’,
wire 207, brush 336, segment 38, and wire 208.

In order to insure a sufficient period of time for

this re-set operation, even though a call below

the car had been registered to cause closure of
- the down direction switch D when the car reached

the farthest-up point of dispatch and the up
direction switch opened, the re-set contacts 165
are controlled by a dash pot 209 which delays
their opening and hence such a quick closure of

the direction switch cannot interfere with the
intended reset operation because the contacts

165’ under such condition will remain closed for
a, second or so after the down direction switch
closes. S

- The contacts 21 of both the up and down floor-
relays 3 and 4 and also those for the car relay 7
for any one of the intermediate landings, are
connected in multiple with the directional selec-

tor brush of the associated landing and obviously
this means that actuation of a push-~button with-

in the car or of either the up or down push-

cause energization of -the up direction switch
winding 22 if the car is below said landings or

will cause energization of¢{the down- direction
switch winding 23 if the car is above said land-

ings and of course the directional selector mecha-

110

115

120

125

130

buttons at each of said intermediate landings, will ' _135

140

nism serves as a tell-tale means for car position

and determines as to whether the car is above

: ~ or below landings for which calls are registered
out or extinguished that indicates that there are

and therefore governs the matter of giving direc-
tion for car movement in response to calls
through control of the direction. switch windings

145

22 and 23 and the circuits of these windings are

suitably interlocked in a

™

~.

_ | known manner at
‘the two sets of back-contacts 60 and 193 so that

1", W
we—
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the direction' switches are operable to close only
one at a time. |

It will be observed that the Wihdihg 120 of
the switch QS is subject to the control of the

direction switch contacts and also the door switch
ds.. A direction switch once closed remains closed
until the car reaches the farthest landing for
which a button is pressed and regardless of the
number of stops at Intermediate landings before
reversal is normally effective and this means that
sald winding 120 will be de-energized only if the
landing door is opened whenever stop is made at
such intermediate landings. o |
However, keeping in mind that when such
farthest landing is reached, the feed for said
| N off at the direction switch and
may then be quickly re-established by the direc-
tion switch for reverse direction of travel as in

‘the event of a call in such direction having been

registered prior to the car reaching said farthest
point of dispatch, and since de-energization of
sald winding would permit closure of the con-
tacts 124 to provide a direct feed for the wind-
ing 85 of switch I which would in effect cause

closure of the latter and result in a false opera-
tion, 1t

switch DS during the
period of possible quick reversal operation at the
direction switches and hence the switch QS will
keep its contacts 124 open-circuited throughout
such period and until ample time has been given
for the passenger at the landing to open the
landing door which of course effects de-energiza-
tion of sald winding 120 or if the door is not
opened within the pre-determined time period
allowed by the switch DS, the latter by open-
ing its contacts 146 de-energizes said winding.
The circuit for said winding 120 may be traced
as follows:—wires 46 and 148, contacts 146, wires
149 and 161, wire 212, through change-over
switch by way of blade 213, wire 214 to a junc-
tion 215 with wire 121, through winding 120 and
S0 on to the main by way of wires 122 and 101,
door-switch ds, wire 102 to wire 50 including the
protective contacts 51 and the emergency switch.
ES to the line. | "

From the description thus far given it will be

obvious that a down button for a landing above

the car is effective to initiate movement
car upwardly and if prior
the stopping distance of
no call registered for a landing or landings above
sald landing, said down button is effective to stop
the car at its landing and saild stop is effective
by opening of the up direction switch, and the
car in moving upwardly will be intercepted at
any landings below said first named landing,
only in response to actuated up buttons and to
any actuated car buttons for such landings,
However, if prior to the car reaching the inter-
cepling zones relative to said landings, a call is
registered by either an up or down button for a

landing or landings above or by car buttons, the
car will not stop at said first named landing but

of the
to the car reaching

" wWill continue on upwardly until .the farthest-up

70

| "that an up button for a

" 716

landing is reached for which either an up or
down button is actuated, being Intercepted only
by actuated up buttons at landings below said
farthest-up landing. o |

It is obvious from the description just given,

| & landing below the car is
effective to initiate movement of the car down-

- wardly, but will stop thé Car

ing 90 of the switch S

~direction switches U and D ineffective, by

sald landing, there is

1,962,009

If such up button is the
button and during movement of the car down-
wardly toward said landing it will be intercepted
only by actuated down- buttons and by car
buttons, h

An operating winding '260 for' ﬁh'e protective

switch P is connected in parallel with the wind-
ing 85 of the master switch I by way of a wire
261 connecting at a junction 261" with wire 121,

at its Janding only
farthest-down actuated

85

and is in series with back—coptacts 139 of the

auxiliary stop switch 8’. P

- Since the car gate switch g¢s and the door
switch ds are in series with
| the latter will operate
In response to a call to open sald back-contacts
139 to prevent energization of the winding 260 so
long as the car gate and door are c'osed as in-
tended normally. However if when a call is reg-
Istered, the gate should stick and therefore be

the operating wind-~

85

ineffective to close the gate switch, or if the

door has not been closed and locked, the wind--

ing 90 cannot receive current because of either
the gate switch or the door switch being open-
circuited and consequently the winding 260 re-

- celves its supply of current by way of contacts

139 and if such open-circuited condition obtains
for a period of about 30 seconds or SO subsequent-
ly to the closing of the switch I in response to
a registered call, the switch P at the expiration
of said period opens its time-opening contacts 51
thereof to open-circuit the wire 50 at said point
and in effect cancel any call or calls which are
registered and in fact open-circuit practically
the entire system because of the elements having
wires terminating at the wire 50 which is a com-
mon return wire connecting with the line. |

‘We come now to the operation of the system
when car switch control ig desired in which case
there is an operator in the car.

For car switch control, the change-over switch
44 located in any convenient place generally on
& control panel, is thrown from the upper posi-
tion to the lower position. |

Doing so, in effect renders the car starting and
directional. function of the car and hall push-
button contacts 21 through their control of the
open-
circuiting the up and down feed wires 189 and 56
leading from the directional selector to the up
and down direction switch windings 22 and 23

100

105

110

116

120

125

respectively, at the knife blades 190 and 57 re-

Spectively, and transfers control of said windings
to up and down car switch contacts 234 and 235
by way of wires 236 and 237 and the knife switch
blades 190 and 57 in their lower position. The
hall and car push-buttons in this manner are
rendered ineffective to govern direction of the
car and to control its starts, but their control of
the lights UL and DL remains effective, and the
car switch through its control of the direction
switches can cause the car to start, stop and re-
verse at any point within the limits of car travel.
The push-buttons however, at the landings and
within the car retain their function to intercept
the car at landings successively and in their

natural order, regardless of the order in which

they are actuated. The car stop and intercepting

control selector E together with the back-con-
tacts 34, 35, 180 and 181 of the floor-relays and
the circuits associated with sald contacts and
selector are unaflected by throw:ng the change-

over switch over and hence they function as be-

fore and in conjunction with the car switch to
control the master switch I to cause the car to

130

135 -

110

145

160
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run and also fo be mtercepted a.t landings for
which buttons are actuated,

ment is such that the buttons intercept the car

without the operator having to move the car

switch from on to off position, it being remem-
bered that the operator, simply by normal opera-
tion of the car switch has complete control of the
car so that if he does center the car switch the
car stops in response to such operation at any
point of travel.

It will be remembered tha.t with the system

operating on push-button operation for both

dispatch and inferception of the car, the up and
down lights UL and DL within the car are effec-
tive to go on only one at a time depending onu
dlreetion of car movement because of the inter-

locking arrangement of the contacts 64 and 64"

of the down and up direction switches. The con-
tacts 64 control the relay winding 70 and the
contacts 64’ control the relay wind:ing 70’  and
since the direction switches close only one at a
time it naturally follows that only one winding
70 nd 70’ at a time can be energized and conse-
quently it is possible for only one light to go on
and such arrangement is desirable as it results

" in indicating the direction in which car may re-

start. However, when the system is controlled
by the car switch under control of a car oper-

ator the lights are controlled in a manner so that

30

39

- 40

45

o0

556

60
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the up licht goes on immediately regardless  of
direction of car movement in response to actua-

tion of either and up or down button for any

landings above car position and also in response
to car buttons for such landings, and the down
light goes on immediately regardless of the direc-
tion of car movement in response to actuation of
either an up or down button for any landings be-
lJow car position and also in response to car but-
tons for such landings. When the’ car reaches
the farthest-up landing for which either an up or
down call or both are registered, or for which a
call is registered from the car, the up light will

- go out, indicating to the . car eperater that the

car has reached the fe.rthest-up landing for which
a, call is registered.

When the car reaches the arthest-down land-
ineg for which either an up or down call or both

are registered or for which a call is registered from

a button with'n the car, the down light will go
out, indicating to the car operator that the car
has reached the farthest-down landing for which
g call is registered. By throwing the knife-switch
44 over to its lower position, the windings 70 and
70’ ‘are divorced from control by the direction
switch contacts 64 and 64’ which permitted the
lights to operate only one at a time and they are

connected through the knife switch blades 75 and

75’ directly to a. common return wire 236 connect-
ing at a junction 237 with the wire 50 which ar-
rangement permits energization of both windings

at the same time as aheve described, regardless of
the direction of car movement. @)f course it is
obvious from the description already given that
the contacts 21 and associated circuits together
with the directional selector D retain their func-
tion to control said lights UL and DL. By throw-

- ing the knife switch over the holding circuit in-

70

75

cluding the wires 156, 157, 158, ete. for the wind-

ing 90 of the switch S’ is divorced from the direct

feed wire 46 and is conditioned to be subject to
the contrel of the direction smtch contacts 65

| and 65’ so that in effect it 1s ‘subject to manual

control to be open-circuited by centering the car
switch. In operation, assume that the car is at
resf at the first landmg and a pa.ssenger et the

and the arrange-

11

third Ianding des’ires to go down and accordingly

actuates the third landing down button 1o reg-
ister the car. The third landing floor-relay closes
its contacts 21 to complete an energizing circuit
for the winding 70’ of the relay 71’ which operates

to0 close its contacts 72’ to complete a circuit 237

for the light UL within the car.
The up l.ght goes “on” thus to indicate a call

from a landing above the car and the operator
" aecordingly moves the car switch segment 238

to engage the up contact 234 and the common
contact 239, and thereby complete the circuit
for the up direction switch winding 22. The up
direction switch will now close and cause energi-
zation of the winding 85 of the master switch I

which closes to cause automat.c closure of the car

cate and consequent start of the car upwardly.
The master switch I when its operation is initiat-
ed by closure of .a direction switch under control
of the car switch, functions to cause closure of
the car gate and start of the car and also o in-
tercept the car in response to registered calls
from the la,ndmg or within the. car, and to effect
automatic open'ng of the car gate when stop is

80

85

95

effected in response to said calls, in exactly the 100

same manner as has already been described in

detail hereinbefore for push-button dispatch of

the car.
It is obvious that since the holding clrcults for

the winding 85 of the master switch I and also 105

the winding 90 of the switch S are controlled by

the direction switch contacts 183, 67, 65 and 65’

respectively and the direction switches being di-
rectly under control of the car switch, the oper-

ator can by centering the car switch cause open- 110

ing of a direction switch to de-energize said

w.ndings to cause stop of the car at any desired

point and the car gate will be automatically
opened. Let it be assumed now with the car

moving upwardly that a passenger at the second 115

landing registers a call by actuating the second
landing up button before the up brush 334 passes

the dead zone for said landing.
When the brush 334 reaches said dead zone the

the by-pass around sald dead zone being open-
circu.ted at the back-contacts 34 of the second
landing up floor-relay results in opening the
switch I to open-circuit at its contacts 96 one

feed for winding 85 is cut off at that point, and 120'

parallel feed for the winding 90 of switch S’ to 125

initiate stop of the car and at the same time the

stop switch winding 42 is de-energized to cause
the stop sw.tch S on the car to assume a position
to engage the up stop cam 40 at the second land-

ing. The other parallel feed for the winding 90 130

is now by way of the direction switch contacts
65’, connecting with the plus wire 81, wire 238,
to wire 156 by way of knife switech blade 155,
self-holding contacts 140, wire 157, contacts 137

of the stop switch S on the car, wires 158 and 135

108, through the winding 90 and so on as herein-
before described. This self-holding circuit is.
now under control of the stop switch S on the car

and is opened when the stop switch engages the

up stop cam at the second landing. Since the 140

holding circuit for the winding 85 of switch I is
controlled by the hold:ng contacts 117, and the
direction switch contacts 183 in series and the
self-holding circuit for the winding 90 of switch

tacts 65', means in affect that said sw.tches I and

S operate in response to registered calls from the
landings and within the car to cause automatic

stop of the car and automatic opening of the

'8’ is also controlled by the direction switch con- 145

car gate, wﬂ:hout the opera.tor ha.vmg toc move 150
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- direction switches are under control
~ual car switch and not under control of the

- By moving the car

is riow by way of the direction

the farthest-up

the car switch from its on position which means
that such operation is effective without opening
the direction switches, but on the other hand
movement of the car switch to off position to
open a direction switch causes said switches X
and S to function immediately to stop the car
and open the car gate. .

Hence if the car operator holds the car switch
in its on position when the car is brought to a
stop in response to a registered call, the opening
of the hoistway door to cause opening of the
door switch ds causes de-energization of the
winding 120 of the time-switch QS so that as
soon as the hoistway door is
Is again energzed to close its contacts 125, and
start the opening of the time-opening contact
124 and said two sets of contacts complete an
circuit for the winding 85 of
the master switch I to cause its operation to cause
closure of the car gate with consequent re-start
of the car (all accomplished in a manner as
hereinbefore described), in a direction dependent
on the position of the car switch.

Thus the car switch can remain in Oon position
when the car is intercepted at landings in re-
Sponse to registered calls and in sa'd case auto-
matic closure of the car gate and re-start of the
car is effective immediately by closure of the
landing door. However, the car will remain at
rest so long as the car switch is in off position.

gate will be immediately closed by the gate motor
and the car is started by closure of said gate.

- The switch QS is conditioned as stated hereinbe-

fore by opening and closing the landing door to
cause immediate re-start of the car as soon as

the car switch is moved to on position. Such

Immediate re-start is rendered effect.ve by the

switch QS without first having to open g landing
door, as in the event of the operator stopping the
car by car switch operation between or at land-

Such operation, by opening the circuit for the
winding 120 at the direction switch contacts 67
and 183 conditions the system to cause re-start
8s soon as the car switch is moved to on po-~
sition. This is so because the by-pass feed
around said contacts 67 and 183 for the winding
120 of the switch QS by way of the contacts
146, wires 149 and 212, switch blade 213, wire
214, etc. is now open-circuited at said switch
blade 213 so that the only feed for said winding
switch contacts

and is consequently . under manual control of
the car switch. |

At this point it will be observed that since the

automatic directional selector, the lack of this
automatic control of said direction switches
means in effect that the car when moving up-
wardly will not be automatically intercepted at
landing for which a call is reg-
istered if it is a down call and the car when
moving downwardly will not be automatically
intercepted at the farthest-down landing for
which a call is registered if it is an up call.

. However the car need not necessarily always

70

- proper re-set of the floor-relays is effective be-"

travel to the limits to insure that all passengers
who have registered calls are picked up and that

~ cause with the present arrangement, the up

r{.

and down lights Ul and DL within the car in-
dicate to the car operator by going out that

the car has reached a farthest-up or farthest-

- Hence the car
~only in response

closed said winding

switch to on position the car

of the man-

and then re-starts the car in

1,962,000

down landing respectively for which a call is reg—

istered and the operator upon observing such
signal or indication may stop the car manually
at the landing by centering the car switch.

when moving upwardly stops
to up calls and when moving

downwardly stops only in reponse to down calls

“and if the farthest-up call is a down call, the stop

at such landing is manual as
and in response to the up
If the farthest-down call is an up call, the stop
at such landing is manual as by the car switch
and in response to the down light going out.

The operator in the car can pre-register calls
for stops as the passengers call their floors when
they board the car and the car will stop succes-
sively at landings for which calls are registered,
regardless of the order
istered. As to the re-set operation of the floor-
relays, it may be desirable for some types of
service, that is, where inter-floor travel is not
heavy and where passengers are in the practice
0 boarding an up going car when they have
registered a down call in which case the up
going car stopped in response to an up call by
a passenger going up, or boarding a down going
car when they have registered an up call in
which case the down going car stopped in re-
sponse to a down call by a passenger going down,
to re-set both the up and- down floor-relays
for such landing whenever the car stops thereat.
Hence if such an arrangement is desired, the
re-set circuits can remain as' heretofore de-
scribed, that is, controlled by the back-contact
165 and 165’ of the up and down direction
switches in which case the operator will center
the car switch as an incident to each '
Tésponse to the push-buttons, so that in effect
both sets of back-contacts will be closed to re-
set both floor-relays for the landing stopped
at and also the car relay, all accomplished in
& manner as described hereinbefore.

However, if the operator keeps the car switch
on when stop is effected in response to regis-
tered calls, only calls corresponding to direction
of car movement and also calls registered from
within the car will be cancelled, and by cen-
tering the car switch, which he may do in re-
sponse to the UL or DL signals as when one
goes out, both the up and down relays and the
car relay will be reset.

by the car switch,
light going out, and

in which calls are reg-~

80
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However, if at any time it'_may be desired to

re-set only up floor-relays when the car is going
up and only down floor-relays when the car
Is going down, even though the car switch is
centered or remains in on position when stop
Is effected in response to registered calls, such
result is accomplished by throwing over the knife
switch ‘44’ which in effect divorces the up re-
set wire 207 from the back-contacts 165’ and
conditions said wire to be energized from the
top time-opening contacts 240 of the up direc-
tion switch U and divorces the down re-set wire
166 from the back-contacts 165 and conditions
sald wire to be energized from the top time-

opening contacts 241 of the down direction
switch D. ' |

When the car has reached the farthest land- '
ing in one direction for

which a call ig regis-
tered as indicated by the light UL or DI, going

out, the operator observes that he need go no
further in the one direction and accordingly
stops the car to take on the ‘walting passenger

& reverse direction

by reverse operation of the car switch.

130
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In such case, both floor-relays and the car
relay corresponding to the landing at which the
car operator reverses car movement will be re-set
and this is so because obviously both sets of con-

tacts 241 and 240 controlled by the direction

switches U and D will be closed one set corre-
sponding to the direction of travel when stop is
effected and the other to the reverse direction of

car movement and for this arrangement the

back-contacts 136 of switch I, which are in the
common feed 161 and 162 to both sets of said

' re-set . contacts may be. arranged to be time-

opening by providing a dash pot 242 as in dotted
lines, which will allow said feed circuit to remain

closed at said contacts 136 for a second or so after

the switch I has operated in response to the op-
erator starting the car in the reverse direction

and this time period allows sufficient time for the
re-set operation to become effective for the fioor-.

relay for such farthest landing at which reversal
is effected and which corresponds to the reverse
movement of the car.

By movement of the ca.r switch segment to en-

- oaee contaots 239 and 234 an energizing circuit

A i B
A2

B !
L)

¥

for the up direction switch winding 22 is com-
pleted "as follows:—from -} wire 46, wire 244,

through car switch by way of contacts 239, seg-
ment 238, contacts 234, wire 236, to wire 191 by

way of switch blade 190 and so on through the

winding 22 by way of wires hereinbefore traced
as when said winding is controlled by the floor-
relay contacts 21. | -

Closing of .the up direction switch will cause

automatie closure of the car gate and consequent
start of the car in exactly the same manner as

has been described for start of the car, efc.

response to push-button operation, it being ob-‘

served that for car switch control, that is, when
closure of a direction switch is effected by the car

-switch operation, the car running and intercept-

ing selector E together with the associated cir-

cuits and push-button controlled contacts 34, 35,
180 and 181, all function as hereinbefore de--

scribed to cause the car to run and also'to inter-

cept it at landings successively in their natural

order regardless of the order in which the calls
are registered and the intercepting operation is

effective without the car operator having to move
the car switch to off positicn although he may at
his option do so when the car has stopped in re-
sponse to a call or at any other time. Further-
more, the operator has complete control of the
car, since by manipulating the car switch in a
normal manner, the car can be started, stopped

5 and reversed at will at any point within the limits
of car travel.

Furthermore, the lights within the
car operating as they do indicate when the
farthest landing up and the farthest landing
down has been reached for which either an up
or down call is registered so that the car need not
necessarily always travel to the terminal landings
to insure that all passengers have been picked up.
The use of a usual annunciator within the car

‘which is usually employed to indicate each in-

dividual landing for which a call is registered, is

eliminated with its accompanying expense.

Of course it will be obvious, that by the mere

‘omission of the directional selector D, also the

top contacts 21 of the floor-relays and the circuits
ccntrolled by said elements up to the point as
for example, where such circuits terminate into
the two wires 189 and 56, all of which have to do
with the matter of controlling ‘the direction

switches together with the lights UL and DL

from the push-buttons to initiate start of the

directional selector D, contacts :
ciated circuits, etc., and these elements together
~with the lights and change-over switch are omit-

13

car and to maintain direction of car movement

until a farthest point of dispatch is reached, and

-omitting also the lights UL and DL and associated

relays 71 and 71/, there remains the complete and
operative system such as is particularly useful

in the class of service having an operator within

the car to control its starts and the push-buttons

as well as the car switch control its stop and while

the system in its entirety, that is, with the push-
buttons having start as well as intercepting func-

80

tions, may of course be used even though there

‘be an operator within the car, its cost is consid-

erably greater of course than the system with
the elements omitted and the car switch control

permits of a more flexible operation as to the

matter of stopping and reversing at any desired
point and this is so because for push-button dis-
patch, a closed direction switch remains closed
until the car has reached the farthest landing in
the direction of car movement for which either
an up or down button, or a car button is actuated,

and consequentiy reversal of car movement at

will is not effective as it is with car switch control.

It will be understood therefore that the present
invention by the process involving mere omission
0f elements,

anticipates in effect, four distinct
types of elevator control systems, each having a
particular use for a particular class of elevator
service already recognized,—first,—a plain inter-

cepting control system in which the push-buttons.

within the car and at landings control the start
as well as interception of the car, and also the
indicating lights within fthe car, with the car

switch, and change-over switch omitted, such a

system having use in apartment houses for con-
n trol of passengers themselves; second,—another
system being used in apartment houses and

~known in the trade as a dual conftrol system em-

bodying the above push-button control system
in which case the change-over switch for one po-
sition renders said push-button system effective
to start as well as intercept the car and also to

95
100
106
110

115

control the lights UL and DL and for another po- |

sition renders the starting function of said but-
tons ineffective so that the buttons have func-
tions only ta intercept the car and to control the
said lights and conditions said system so that
start stop and reversal of the car is controllable

at will by a car switch: third,—the office build-

ing type; a system complete within itself with
the omission of the elements above enumerated
in which case the car and hall push-buttons have
a funection only to intercept the car at landings
but have no control over its starts, and an oper-
ator within the car by means of a car switch
controls start, stop and reversal of the car at will.

120

130

As a matter of fact said third system includes

only those elements which function while the car
is on car switch control as already described, ex-
cepting thosé having to do with the control of
the lights UL, and DL within the car such as the
21, and asso-

ted and their functions are sacrificed. .

However, if desired, the contacts 21 may be

adapted for use to control a system of circuits for
an annunciator within the car which is not as
expensive as the use of a directional selector D to

135 .

140

control the lights UL and DL and in such casex 145
e

the annunciator drop for any landing may be:
automatically re-set by its associated re-set re-

lay already at hand. However, where a-dual con-
trol system is desirable, the matter of providing

these lights involves very small expense as com-

150
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the means for controlling the lights, viz—the
directional selector D, push-button controlled
contacts 21, etc. are already at hand and neces-
sary for the push-button dispatch of the car.
When on car switch operation it is desirable to
indicate to the operator when the farthest-up

and farthest-down landings are reached for

which calls are registered and since the car stops

~automatically in response to calls which corre-

spond to the direction of car movement, from the

landings and the car such indication is all that

is necessary in order that the operator may stop
the car by the car switch operation if the farthest
calls do not correspond to direction of car move-
ment. | | - |

However, a further and obvious omission of
elements which will suggest itself to elevator en-
gineers to adapt the said car switch system for

use for service identified as department store

control wherein the car will stop automatically

at each landing, involves the matter of omitting
the car and hall push-button and floor-relays,

re-set relays, etc. and associated circuits and

also the two vertical rows of segments 31 and 32
which span the dead zones of the retained row of

segment 30. Obviously the omission of these ele-

ments or in other words the call registering
means, results in automatic stop being initiated
as each dead zone is reached even though the
operator keeps the car switch in on position but
the operator has complete control of the car and

~can stop and reverse it at will.

The said lights give the necessary indication
and the cost of installing them is considerably
less than the cost of installing an annunciator
system which it has been customary to use here-

tofere in conjunction with a dual control system.

For a multi-speed push-button control system,
the car running and intercepting selector E as
lllustrated in Fig. 2 to control the master switch
I is arranged somewhat differently than as shown
in Fig. 1® which is for a single speed control.

In Fig. 2 there is an up and down row of rela-
tively long segments 246 and 247 respectively and
associated traveling brushes 246’ and 247’ with
the necessary dead zones 248 and 249 respectively
provided as the slow-down zones and the up row
of relatively short segments 31 and down row of
relatively short segments 32 control the by-pass
around the dead zones for the winding 85 of the
master switch I by way of the respective push-
button controlled back-contacts 34, 35 and 181 as
in Fig. 1B, The master switch I in .addition to
controlling the elements as in Fig. 1, is provided
with an additional set of contacts 253 in series
with normally open contacts 254 controlled by

the last arm on an accelerating magnet (not

shown), to control the operation of a fast and

slow speed switch F and S in a well known man-

ner such for example as is described in my co-
pending application, Serial Number 236,740 filed
November 30th, 1927. |

The up and down brushes 246’ and 247’ and
their associated row of segments 246 and 247 are
rendered effective one row at a time by subject-
ing them to the control of contacts 184 and 84
controlled
Mg. 1. _, L

Obviously the master switch I-as controlled by
the selector arrangement illustrated in Fig. 2, in
addition to performing the functions described
for it in connection with Fig. 1B, has the added
function of controlling the slow-down switches

F and S to cuuse automatic slow-down, etc, in car from each landing and also having additional 15C

it '

e

by the direction switches U and D of

| 1,862,000
pared with that of an annunciator system, and

response to calls registered from within *he car
and at landings regardless of whether the sys-
tem is operated by push-button dispatch or car
switch.

- When this multi-speed selector is used, the car
is automatically slowed-down in response to a

~farthest-up actuated button if it is a down but-

ton, and In response to a farthest-down actuated
button if it is an up button, by opening of a direc-

tion switch through its control by the direcsional

selector and in such case the contacts 255 of the
switch 8’ of Flig. 1B to he used only in conjunction
with the multi-speed arrangement, control a self-
helding by-pass circuit 256 by way of contacts
115 and 115’ for the reversing switch windings
89 and 89’, (see Fig. 1B) around the direction
switch contacts 68 and 68’ so that a closed revers-
Ing switch will not be de-energized when a direc-
tion switch opens to slow down the car, but will
Pe maintained closed by said by-pass circuit 256
until the stopping point is reached and the switch
S° opened by the stop switch S on the Car,
The Fig. 2 arrangement for multi-speed car op-
eration with the call registering means omitted
and considered in conjunction with certain acces-
sory elements of Fig. 1B, provides a mode of op-
eration for car switch control whereby the car
operator need move the car switch to on posi-
tion only momentarily to start the car from a

‘landing and immediately return the car switch

to off position in which case the car will continue
on toward the next landing at slow speed inde-

self-holding circuit provided for the windings of

the reversing switches as illustrated in Fig. 1B, *

and when a dead zone for such next landing is
reached, the by-pass control elements being omit-

ted means that the interception of the car will

be initiated by de-energizing the winding 85 of
the master switch I which results subsequently
in automatic opening of the car gate, and auto-

matic stop of the car at said landing. Such con-

tinuation of car movement only at slow speed
is effected by return of said car switch to off po-
sition, the direction switch contacts 184 or 64
which are closed to start the car being again
opened so that the switch I is thereby opened to
prevent fast speed operation and the system is
under the control of a reversing switch having a
held circuit which is subject to be opened when
the stopping point is reached, by the stop switch
S on the car. |

From what has been said it is obvious that the
selector E and associated circuits have use with
any of the four types of systems herein specifical-
ly mentioned and identified. Furthermore while
the invention discloses elements which constitute
& dual control elevator system, it can be by omis-
sion of elements converted to meet the require-
ments of three other classes of service identified

as the office building type, the department store

type, and the apartment house type.
Various modifications in construction and ar-
rangement of parts will suggest themselves to

80
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90

Ud

- pendently of manual operation because of the -

125

130
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those skilled in the art and I wish therefore not 140

to be limited to precise details and arrangements
as herein described. |

What I claim is:— -
1. An elevator control system comprising in

combination a car, a car running circuit, a man- 143

ual switch within the car, an additional manual
switch, and a car actuated commutating machine
having means cooperating with said first named
manual switch to control said circuit to start the
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means cooperatmg with sa.1d a.dditional manual

switch to control said circuit to cause automatic
stop of the car at a pre-determined point.

2. An elevator control system comprising in

“combination a car, a car running circuit, a man-

ual switch within the car, a plurality of up con-
trol means, one for each of a plurality of land-

ings, & plurality of down control means, one for

each of said landings, a car actuated commutat-
ing machine having means operable jointly with
sald manual switch within the car to control said

- ¢ar running circuit to start the car from each of

20

25

said landings, and having additional means ef-

- fective at intercepting points toc momentarily
~transfer confrol of the car running circuit to

said up and down control means corresponding
to said points, and means effective so that only
up control mearis control said .car running cir-
cuit when such transfer is effected when the car

is going up and only said down control means

control said car running circuit when such irans-
fer is effected when the car is going down.

3. An elevator control system comprising in
combination a car, a car running circuit, a man-
ual switch within the car, a plurality of push-
button control means, one for each of a plurality

-~ of landings, a commutat:ng machine having con-

- 35

40

‘ductor strips and co-operating conductor means

to engage same in accordance with car position
said strip and’conductor means effective jointly

with said manual switch to control said car run-
ning circuit, and additional conductor strips each

in a circu't including its associated push-button
control means, said conductor means co-operat-
ing with the first and second named conductor

‘strips alternately so that as each intercepting

point is reached said car running circuit is trans-
ferred to control by a corresponding push-but-
ton control means so that if it is not operated
to register a call it maintains energlza,tlon of said
car running circuit to prevent interception of
the car at the landing corresponding thereto,

~and if in call registering position suich transfer

of said car running circuit de-energizes same to
intercept the car at the landing.
4. An elevator control system comprising m

combination a car, a car running circuit, a man-

oJ

~ means successively to engage said sirips operat- ‘conduc’or means, the strips of the two sets being

65
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ual switch within the car, a plurality of push-but-.

ton control switches, one for each of a plurality
of landings, and a commutating machine having
conductor strips separated by dead points de-
fining car intercepting zones, and conductor

ing jointly with sa’d manual switch to control
said car running circuit, and other conductor
strips each in a circuit including its associated
push-button control switch, said conductor means
operating conjo'ntly with the first and second
mentioned conductor strips to sequentially in-
clude said second mentioned conductor strips
in and to sequentially exclude said first mentioned

conductor strips from said car running circuit.

at each of the intercept'ng zones to transfer con-

trol of said car running circuit to a push-button

switch corresponding to said point, so that push-
button switches which are not gperated maintain
energization of the car runmng c;rcuit to prevent

interception of the -car at: thelr lJandings and
push-button switches which are operated to reg-
‘ister calls form a break in said car runmng circuit
to de-energize same to mtercep&the car at the1r ,

landmgs

. 5. An elevator control system comprising in-
combination a car, a car running circuit, a man-

ual switch within the car, and a commutlating

gizing said car running circuit to intercept the

15

ma.chine having a single row of conductor strips -

regardless of the number of landings served and
a brush successively to engage said strip in ac-
cordance with car position effective jointly with
said manual switch to control said circuit to start
the car from each of a plurality of landings and
provided with a series of dead zones or intercept-
ing zones, a normally closed by-pass around the
dead zones to maintain the running circu't ener-
gized, and means for opening said by-pass where-
by when said dead zones are engaged by said
brush, said running circuit is opened to auto-
matically stop the car at landings successwely in
the'r natural order.

6. An elevator control system comprlsmg in
combination a car, a car running circuit including
a plurality of breaks defining car intercepting
zones, amanual switch within the car, circu't
controlling means operable jointly with said man-
ual switch to control said running circuit to
start the car from each of a plurality of land-
ings, said circuit controll ng means automatically

opening said car running circuit momentarily

when the car reaches points in its travel corre-
sponding to each intercepting zone, a plurality of
control means, one for each of a plurality of land-

80
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35

100

ings, said circuit controlling means having con-

. ductor strips and a brush common to said strips

successively to engage same in accordance with
car position, a normally closed car running by-
pass circuit around each of the breaks of the

car running circuit, each of the said conductor
strips  being - sequentially

insertable in said
car running bypass circuit with an associated

control means at times when the positions of
the car coincide with said intercepting zones and
means controlled by the control means of the
several landings to maintain the car running cir-
cuit energized by means of the respective car

running - bypass circuits through intercepting
zones the associated landing controls of which
are not in call-registering position, and to open
the ecar running by-pass circuits of intercepting

- zones, the associated landing controls of which

are in call-registering position, to cause inter-

ception of the car thereat.

105
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7. An elevator control system compnsmg in

combination-a car, a car running circuit, a man-
ual switch within the car, a plurality of push-but-
ton control switches, one for each of a plurality
of ‘landings, and a commutating machine having
two- sets of conductor strips and co-operative

arranged in alternate order to be engaged suc-
cessively by said conductor means in accordance
with position of the car, one set operable jointly
with said manual switch to control said car

running circuit to start the car from each of

said landings, and the other set being in circuit
with said push-button control switches,
conductor means by- its movement relative to

said strips operating to successively transfer con-

trol of said car running circuit to said push-but-

‘ton control switches so that push-button switches -
which are not operated prior to or-at the time

such transfer is effective at their associated in-
tercepling points, maintain said car running cir-

said

125

130
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. cip

cuit momentarily to prevent interception of the

car at their landings, and push-button switches - -
which are operated prior to or at the time such
transfer is effective from a break in said car
running circuit at those. points which results at

the time such transfers are effective in de-ener-

3
-
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car at their landngs successively in the natural
order regardless of the order in which said push-

- button switches are operated.

10

8. An elevator control systeni comprising in
combination a car, a car running circuit, a man-

‘ual switch within the car, a plurality of control
‘means, one for each of a plurality of landings,
& commutating machine having spaced conductor
strips and a brush successively to engage same

In accordance with position of the car, the spaces
between said conductor strips defining breaks in

- the car running circuit for interception .of

15
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car operation, said strips and brush operating
jointly with said manual switch within the car
to control said running circuit, and operating
independently of the manual switch when the
brush is between spaced strips to open said run-
ning circuit at each intercepting point, and means
electrically connectable in the car running circuit
and conditioned by each of said control means
when no’ in actuated position, to energize said
running circuit when it is opened by said brush
traversing a break in the car running circuit at
Intercepting points corresponding to such control
means, sald control means when in actuated or
stop registering position conditioning said last

named means to de-energize last mentioned means

to maintain the car running circuit open and
thus cause interception of the car at their land-
Ings successively when said commutating ma-
chine opens said car running circuits at the inter-
cepling points corresponding to said actuated
control means. '- - S

9. an elevator control system comprising in
combination a car, a car running circuit, a plu-
rality of control means one for each of a plu-
rality of landings each control means having

start and stop contacts, a commutating machine

having . conductor strips, conductor means suc-
cessively to engage said strips in accordance with
car position, certain of said strips operating
Jointly with said start contacts to control said
running circuit to start the car and other of said
strips each in a circuit with said stop contacts
of its corresponding control means, the strips op-
eratively associated with the start contacts be-
ing spaced to provide dead zones for intercept-
ing the car at points in its travel corresponding
to the said landings, and the strips in contact
with said stop contacts being disposed with re-
spect to the first mentioned strips to provide by-
passes for said conductor means around the dead

- zones separating said first mentioned conductor

strips and normally functioning when in circuit

with said conductor strips to maintain con-
tinuity of the car running circuit, said conductor

' means operating at each of the intercepting

points to transfer control of said car running

- circuit from the first mentioned conductor strips

70

and start contacts of the control means to con-
trol by the second mentioned conductor strips
and the stop contacts of said control means, the
stop contacts of the control means being normally
closed to complete the bypass circuits whereby

to maintain energization of the car running cir-

cuit through interception zones corresponding to
the landings the control means of which are in
normal position to prevent interception of the
car at their respective landings, and so that con-
frol means which are in call registering position
form a break in the bypass circuit at such points
to maintain the car running circuit open through
such bypass to thereby de-energize the car run-

- ning circuit to intercept the car at their landings

75

successively in the natural order of the landings

1,082,009

regardless of the order 'in _which the control

_ means are actuated.

10. An elevator control system comprising in
combination a car, a car running circuit, up and
down direction switches, a plurality of control
means, one for each of a plurality of landings,
each control means having start and stop control
contacts, a directional selector in the form of a
commutating machine to control circuits respon-
sive to said start contacts to cause operation of
sald direction switches to establish direction for

car movement, an additional selector in the form

of a commutating machine operable jointly with
said directional switches to control said car run-
ning circuit to start the car in a direction as de-
termined by said direction switches, said addi-
tional selector effective at intercepting points to
transfer control of said car running circuit to be
controlled only by said stop contacts so that con-

~trol means which are not in call registering po-

sition maintain energization of the car running
circuit by way of their respective stop contacts
to prevent interception of the car at their land-
ings, and control means which are in call regis-
tering position form a break in the car running
circuit at their respective stop contacts so that
by such transfer of the car running circuit at
their respective landings, the said circult is de-
energized to intercept the car at landings suc-
cessively in their natural order regardless of the

order in which the control means are actuated.

11. An elevator control system comprising in
combination a car, a car running circuit open-
circuited at a plurality of points corresponding to
fioor landings and defining car intercepting Zones,

& plurality of control means one for each of a

plurality of lar.dings each control means having
start and stop control contacts, a directional se-
lector-having for each intermediate landing one
up and one down conductor strip the two for

each landing forming one row with as many of
stich rows as there are intermediate landings,

directional circuits through said selector respon-
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sive to said start contacts to condition the car run-

ning circuit for directional car movement, an ad-
ditional selector having two sets of conductor
strips one set of sald conductor strips operating
Jointly with the start contacts to complete the car
running circuit upon actuation of any of said
landing controls, the other set of said strips being
electrically connected to said stop contacts and
arranged jointly therewith to normally establish
bypass circuits around the.open-circuited points
of ti.c car running circuit to maintain the car
In operation through the interception zones cor-
responding to landings the controls of which are
in normal or unactuated position, the stop con-
tacts of said landing controls being normally

120
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closed to complete said bypass circuits and ar-

ranged to be opened when said controls are actu-
ated to thereby open the bypass circuits around
the open circuit points of the car running circuit
corresponding thereto, to thereby insure deener-
gization of the car running circuit to intercept
the car, said two sets of conductor strips being
arranged in separate rows, and brushes operated
In accordance with the position of the car ar-
ranged to contact the strips of each row.

12. An elevator control system comprising in
combination a car, a car running circuit, a plu-
rality of push-button controlled floor-relays each
having a set of start contacts and a set of stop
contacts, a directional selector in the form of
& commutating machine having for each inter-

135
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mediate landing one up and one down con-uctor 150
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strip said two strips for each landing forming one
row and each row having a cv-operative brush,
an additional selector having two sets of con-
ductor strips said two sets of conductor strips
being arranged relatively in alternate order to be
engaged successively by a co-operative brush, the

~ conductor strips of one set operating jointly with

10

said start contacts to control start of the car,

and the conductors for said other set operating

jointly with said stop contacts to control said

running circuit both to prevent interception of

 the car and to cause interception of the car at

15
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their associated landings, and said brush by its
movement to successively engage conductor strip
of said two sets in alternate order thereby trans-
fers control of said car running circuit to said
stop contacts so that floor-relays which are not
in call registering position have closed stop con-
tacts which maintain energization of the car

running circuit to prevent interception of the.

car at their landings and floor-relays which are
in call registering position have open-circuited

stop contacts which form a break in said car
. running circuit at such points so that such trans-

fer of the control of the running circuit causes
de-energization thereof and consequent inter-
ception of the car at those landings for which

calls are registered, in the natural order of land-

ings regardless of the order in which the calls
are registered. | |
13. An elevator control system comprising in
combination a car, & car running circuit, a manual
start switch, selectively operable control means

-~ one for each of a plurality of landings effective

-1

“tion of car movement at the time they are actu--

to register calls at any time regardless of direc-

ated, a commutating machine remote from the
car having two sets of conductor strips arranged

" in alternate order to be successively engaged by &

40
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conductor means controllable in accordance with
position of the car, the conductors of one set each

effective jointly with said manual switch to com-
plete said car running circuit to cause start of
the car from its associated landing, the conductors
of the other set each in a car running circuit in-
cluding its associated selective control means,

and said conductor means operable by its move-

“ment when the car reaches each intercepting point

to transfer control of said car running circuit

momentarily without interrupting the continuity

" thereof to control by a selective control means

80

which corresponds to the particular point at
which such transfer occurs, by first engaging a
conductor strip of said second set and then dis-
engaging a conductor strip of said first set.” -

14. An elevator control systém comprising in
combination a car, a plurality of push-button con-

trolled floor-relays each having a set of start and

a set of stop contacts, each set of stop contacts
being normally closed ‘and being open-circuited

"when their associated floor-relays are in call

registering position, a directional selector in the
form of a commutating machine having for each

| ntermediave landing one up and one down con-

ductor strip in longitudinal alignment, a plural-
ity of brushes one co-operating with each row,
an intercepting selector having two sets of con-
ductor strips the conductors of the two sets be-

ing arranged alternately for successive engage-

70
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ment by a co-operating brush, up and down di-
rectional switches having operating windings con-
trollable by said start contacts and said direc-
tional selector to establish direction for car move-
ment, the farthest actuated of said start contacts
in the direction in which car movement is direct-

_the farthest landing for which a car is registered,

17

ed maintaining a direction switch closed before
reversal of car movement is effective in response
to registered calls for landings in the reverse di-
rection, and a car running circuit controlled
jointly by said direction switches and by one of |
said two sets of conductor strips of said inter-
cepting selector, and each conductor strip of the
other set being in a car running circuit with as-
sociated stop contacts, said brush which co-
operates with said two sets of conductor strips
by its successive engagement with same, operat-
ing to transfer control of said car running circuit

successively to said stop contacts so that stop

contacts of those floor-relays not in call register-
ing position maintain energization of said car
running circuit to prevent interception of the
car at their landings and stop contacts of those
floor-relays which are in call registering position
are open-circuited to thus form a break in said
car running circuit at those points, so that said
transfer of said car running circuit when the car
is at intercepting points corresponding to said
breaks, results in interception of the car at their

98

landings successively in their natural order re-

cardless of the order in which the floor-relays 100

“are actuated. o

15. An elevator control system comprising in
combination a car, a plurality of push-button con-
trolled floor-relays each having means effective
to start the car, a re-set relay for each of said 105
floor-relays, a directional selector in the form of
9 commutating machine having for each inter-

‘mediate landing one up and one down conductor

strip, the two strips corresponding to each land-
ing being arranged in separate rows, and a co-
operating brush for the strips of each row, direc-
tional circuifs responsive to said relays and con-
trolled by said directional selector to maintain
directional car movement until the car reaches.

110

115

an intercepting selector having two sets of con-
ductor strips the conductors of the two sets be-
ing arranged alternately for successive engage-

‘ment by co-operating brush mechanism, the strips
‘of one set being connected to the strips of said 120

directional selector, a car running holding circuit
controllable by said floor-relays jointly with the
strips of the other set of said intercepting se-
lector to control! dispatch of the car and to in-
tercept it at landings successively in their natural 125
order regardless of the order in which said floor-
relays are actuated to register calls, and a relay

reset selector including additional conducto

strips each of which is connected to the windin

of a floor reset relay and a co-operating brush 130
to engage same successively, means to actuate all

of said brushes in accordance with car position,
and circuits controlled by said additional conduc-

tor strips and brush to control said re-set relays.

to reset actuated floor relays after the car has 135

executed the course initiated thereby.

16. An elevator control system comprising in
combination g car, a plurality of push-button con-
trolled floor-relays each having means effective
to start the car, directional circuits responsive 140 -
to said relays to maintain direction of car move-
ment until the car reaches a farthest landing for .
which a call is registered, a car running circuit -
having a series of breaks corresponding in num-
ber to the landings served, and two sets of con- 149 -
ductor strips and co-operating brushes, one set of
strips controlling the continuity of such direc-
tional circuits, and the other set of conductor
strips controlling the down direction circuits to
energize the car running circuit to cause start of 150
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the car from each landlng, the said strips both

sets under the action of said brushes operating
to close said breaks successwely and by so doing
transfer control of said car runmng eireuit to
sald floor-relays one at a time in successive order.
- 17. An elevator control system comprising in
combination a car, a plurality of floor-relays,
one for each of a plurality of landlngs each hav-
ing a set of car start contacts and a set of stop

contacts said stop contacts being normally closed

and bemg open-circuited by operation of the as-
sociated relay to call registering position, a com-
mutating machine have two sets of spaced con-
ductor strips arranged in alternate order, sepa-
rate co-operative conductor means successively
engaging the respective sets of conductor strips
and actuated in accordance with the position of
the car, a car running circuit controllable by
sald floor relays and commutating machine, means
to electrically connect one set of said conductor
strips with said start contacts to control said
car running circuit to start the car toward s
landing for which start contacts are actuated,
and car running by-pass circuits each including a
conductor strip of the other set and connected
to be controlled by associated stop contacts said
last mentioned strips being disposed with respect
to said first mentioned strips to bypass the car
running circuit around the spaces therebetween
so that the car is not stopped at landings for
which calls are not registered and the car is
stopped at landings for which calls are registered
successively in their natural order regardless of
the order in which the calls are registered.
18. An elevator control system comprising in
combination a car, a car running circuit, a plu-
rality of landings each having call registering

means comprising start contacts and two sets

of stop contacts, one set for up stop and one
set for down stop, said stop contacts being nor-
mally closed and being open-circuited by actu-
ation of said call registering means to register
a call by closing said start contacts, a commu-
tating machine having two sets of conductor

strips arranged in alternate order for successive

engagement by co-operative conductor means ac-

~tuated in accordance with position of the car,
“one set of conductor strips operating jointly with

- said start contacts to control said car running
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circuit to start the car from landings, and the
other set being in a car running circuit controlled
by associated two sets of stop contacts, said brush
by its successive engagement with said conductor
strips operating to successively transfer control
of said car running circuit to said two sets of

stop -contacts corresponding to each point at

which such transfer is effective, and means to
render said up stop contacts ineffective to con-
trol said running circuit when movement of the
car is downwardly and to render said down stop
contacts ineffective when movement of the car
is upwardly.

19. An elevator control system comprising in
combination a car, a manual control switch, a
car running circuit having self-holding means,

a time-switch, said manual control switch and
time switch controlling said running circuit ini-
tially to energize same to start the car, said time
switch opening with delayed movement thereby
to transfer control of the running circuit to said
self-holding means and selectively operable man-
ual control means to control said self-holding
circuit to intercept the car at landings in their
natural order regardless of the order in whjch
said means are operated.
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20. An elevater control system comprising in
combination a car, a car switch, a car running
circuit having holding means, a second switch,
sald car switch and second switch controlling said
car running circuit initially to energize same to 80
start the car from each landing, said second
switch being self-opening and such opening he-
ing delayed until said holding means is effec-
tive, thereby to transfer control of the running
circuit to said holding means under control of 83
sald car switch so that the latter controls said
self-holding circuit to de-energizé the same at

will and selective means controllable manually

from within the car and from each of a plural-

ity of landings to control said holding circuit 90¢
to intercept the car at landings successively in
their natural order regardless. of the order in
which said selective means are actuated.

21. An elevator control system comprising in
combination a car, a car swiich, a car running 95
circuit having holding means, a second switch
controllable by the car switch to be closed when
the car switch is in off position and to be open-
circuited when the car switch is on position,
sald second switch being in said car running 100
circutt with said car switch to energize same
to start the car from each of a plurality of land-
ings and effective when open-circuited to make
transfer control of the car to said holding means,

a commutating machine having conductor strins, 105
and a brush actuated in accordance. with car

position, said machine constructed and arranged

to control said self-holding car running circuit

sO that during movement of the car between any

two adjacent landings, said self-holding circuit 110

is transferred from control by said car switch

alone to control jointly by said car switch and

a control means corresponding to the landing

being approached and is transferred back again

to be subject to control by said car switch alone 115

prior to the car reaching said landing so that

if during such transfer period said correspond-

ing control means is in call registering position

it forms a break in said self-holding circuit to

intercept the car at its landing and if it is not in 120

call registering position it maintains said self-

holding circuit energized throughout said trans-

fer period and until its control is transferred

back again to control by said car switch in which

case the car will continue on without stopping 125

at said landing to the next intercepting point

under control of said car switch which by move-

ment to off position opens said car running cir-

cuit to stop the car at any point of car travel

at will. 130
22. An elevator control system comprising in

combination a car, & car running circuit having

self holding means, a car switch to energize said

car running circuit and said circuit holding

means to maintain said running circuit for con- 135

ditioning the same to control direction of car

movement, a plurality of control means, one for

~each of a pluraiity of landings and means in

saild maintained circuit comprising conductor
strips and a brush successively to engage same 140
in accordance with car position, each conductor
strip being electrically connected in the car-
running circuit with an associated control means,
and means for connecting said strips successive-
ly in the car-running circuit in response to the 145
movement of the car, whereby said self-holding
car-running circuit is controlled jointly by said
car switch and the control means. -
23. An elevator control system comprising in

‘combination a car, a car running circuit, a plu- 150
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rality of control means one for each of a plu-

rality of landings, a car gate, circuit controlling
mechanism actuated by the opening and closing
of said gate, hoistway doors and circuit control-
ling mechanism actuated thereby, circuit con-
trolling means _conditioned by said hoist-way
doors and said car gate being in closed position
for maintaining the car running circuit intact,
means conditioned by intercepting the car at a
landing for opening the car gate, and conditioned
by opening and closing the hoistway door at said
landing to reclose said car gate, to control said
car running circuit to cause restart of the car
as soon as the door is closed, in response to a call
or calls registered prior to or during any stop-
ping period and means effective independently of
such door operation, to restart the car in re-
sponse to such unanswered registered call or calls
at the expiration of a stopping penod of pre-
determined duration. |

24. An elevator control system.comprising in
combination a car, a plurality of call registering
means, one for each of a plurality of landings,
a car gate, hoistway doors and circuit controlling

mechanism actuable thereby, motive means to

open and close said car gate, means conditional
on opening and closing a door for the landing
which the car is stopped at.to open-circuit and
close-circuit said circuit-controlling mechanism,
to control said motive means to close the car gate
as soon as the door is closed, and means inde-
pendent of said door operation, effective to con-
trol said motive means to close the car gate at

“the expiration of a stopping period of pre- deteru--

mined duration.

25. An elevator control system comprising in.

combination a car, a plurality of call registering

‘means, one for each of a pluralily of landings,

a car gate, hoistway door and circuit controlling
mechanism actuable thereby, motive means to
open and close said car gate, means conditional
on opening and closing a door for the landing
which the car is stopped at to open-circuit and

" close-circuit said circuit-controlling mechanism,
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to control said motive means to close the car gate
as soon as the door is closed, and means inde-
pendent of said door operation, effective to con-
trol said motive means to close the car cate at

the expiration of a stopping period of pre-deter-

mined duration, said closure of the gate in either
instance being effective only if a reglstered call

remains unanswered.

26. An elevator control systery comprising in

combination a car, a plurality of call reglstermg

means, one for each of a plurality of landings, &
car gate, hoistway doors and circuit controlling

-mechanism actuable. thereby, motive means to

open and close said car gate, means conditional
on stopping the car at a landing in response to &
registered call, to control said motive means to

open said car gate, means conditional on open-

ing and closing the landing door corresponding
to the landing stopped at to thus open and close-
circuit said circuit-controlling mechanism, effec-

" tive to control said motive means to close the car

gate as soon as the door is closed, means operable
independently of said door operation, effective to

~ .control said motive means to close said car gate

‘at the expiration of a stopping period of pre-

determined duration, said closure of the car gate
in either instance being effective only if a reg-
istered call remains unanswered, and said clo-
sure of the car gate being repeated as an incident
to each stop to cause in each instance restart of
the car until all calls are answered in which case

combination a car, a manual switch within the

19

the car gate remains open but subject to be closed
immediately in response to a first call to be reg-
istered. |

' 27. An elevator control system comprising in
combination a car, a manual switch within the
car having an on position, also a stop position to

80

- stop the car, a plurality of conirol means, one

for each of a plurality of landings effective to

intercept the car at- landings independently of

the manual switch being moved from said on po-
sition, a car gate, motive means to open and close
sdid car gate, means responsive to said manual
switch in on position to control said motive means
to close said gate, and means responsive to stop-.
ping of the car whether effected by movement of
said manual switch to stop position, or in re-
sponse tc an actuated control means, to control

said motive means t0 open said car gate.

28. An elevator control system comprising  in
098
car having running position, also a stop position

to stop the car, a plurality of control means, one

for each of a plurality of landings effective to
intercept the car at their landings independently

of the manual switch being moved from said 100
running position, a car gate, motive means to
open and close said gate, means responsive to
said manual switch when in running position to
control said motive means to close said car gate,

and means responsive to stopping of the car in 105

‘response to said control means and independently

of moving the car switch from its running poOsi- -
tion to control said motive means to open the car
gate,

29, An elevator control s,vstem comprising in 110

combination a car, control means for each of a -

plurality of landings having combined starting

and intercepting functions and effective to regis-

ter calls at any time regardless of direction of
car movement at the time they are actuated, a car
gate, motive means to open and close sald car
gate, hoistway doors and circuit-confrolling
means actuated thereby, means responsive to the
first of said control’ means to be actuated to con-
trol said motive means to close the car gate, said 120
closure of the car gate causing start of the car
toward a lahding for which said call is registered,
means conditional on stopping the -car in re-
sponse to a registered call to control said motive -
means to open said car gate, means effective if 25
there is an unanswered call when said stop 1s
made and on condition that said door-actuated
circuit-controlling mechanism is opened and re-
closed as an incident to said stop, and before ex-
piration of a pre-determined stop period, to con-
trol said motive means to-close said gate immedi-
ately as soon as-the door is closed and the closure
of the gate immediately restarts the car, and ad-
ditional means effective only if a call is registered
but independently of said operation of the door
actuated circuit-controliing mechanism, to con-
trol said motive means to close said car gate at
the expiration of a stopping period of pre-deter-
mined duration and said closure of the car gate
restarts the car from landings stopped at until j4¢G
all registered calls are answered.

30. An elevator control system comprising in
combination a car, control means for each of a
plurality of landings having combined starting
and intercepting functions, the farthest actuated 143
control means in the direction of car movement
determ:ining the farthest point of car movement
in said direction and reversal of car movement
being. effective_at such point in response to a -
registered call or calls for landings in a reverse 15C " -
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and closing: said car gate, hoistway aoors
and circuit-controlling means actuated thereby,
hoisting motor and brake control means, means
responsive to the first actuated of said control
means to control said motive means to close
said car gate, closure of the car gate effective
to control said hoisting motor and brake control
means to cause start of the car toward the land-
ing corresponding to said actuated control means,
means conditional on stopping the car in re-
sponse to a registered call to control said motive
means to open said car gate, means effective on
condition that an additional call or calls remain

answered when said stop is made and on con-
dition that said door-actuated circuit-controlling
mechanism is opened and reclosed when said
stop is made, to control said motive means to
close the car gate immediately as soon as the
hoisting door is closed, and said closure of the
car gate starts the car without delay toward the
landing corresponding to said unanswered call
or calls, and additional means effective only on
condition that a call remains unanswered when-
ever a stop is made, but independently of said
operation of the door-actuated circuit-control-
ling mechanism, to control said motive means
to close said car gate at the expiration of a stop-
ping period of pre-determined duration, and said
closure of the car gate restarts the car.

31. An elevator control system comprising in
combination a car, control means for each of
a plurality of landings having combined dispatch
and intercepting functions, a car gate normally
in open position when all calls are answered,
motive means to open and close sald car gate,
means conditional on opening and reclosing a
hoistway door as an incident to each stop of
the car at landings to control said motive means
to close said car gate without delay as soon as
the landing door is reclosed and closure of the
car gate in each instance restarts the,car.

32. An elevator control system comprising in
combination a car, control means for each of
a plurality of landings having combined dispatch
and intercepting functions, a car gate, motive
means to open and close the car gate, means
conditional on opening and reclosing a hoistway
door as an incident to each stop of the car at
landings and on condition that a call is regis-
tered, to control said motive means to close said
car gate without delay as soon as the hoistway
door is reclosed and closure of the car gate in
each instance restarts the car immediately and
means effective in the absence of such door-op-
eration as an incident to each stop at landings,
and only on condition that a call is registered
to control said motive means to close the car
gate at the expiration of a time period of pre-

determined duration.

33. An elevator control system comprising in
combination a car, a car switch, a car running
circuit including a winding and holding contacts
for said windine, a pair of normally closed con-
tacts in parallel with said holding contacts, both
sets of contacts in series with the car switch

80 that said running circuit is initially energized

by said car switch and said normally closed con-
tacts in series, the latter being cpened but not
until said holding contacts close, in response to
movement of the car switch to on position so

that said car running circuit is energized by way
of said car switch and said self-holding con-
tacts in series to the exclusion of said normally

1,962,009

closed contacts which remain open until the car
switch is moved to off position.

34. An elevator control system comprising in
combination a car, a car switch, hoistway doors,
a car running circuit including a winding and
holding contacts for said winding, a circuit-
controller controllable to be closed either by
opening a hoistway door or by movement of said
car switch fo stop position and controllable to
be opened by closure of the hoistway door only
on condition that the car sw:teh is in on posivion,
said opening of the circuit controlier being de-
layed, the said holding confacts and said circuit-
controller being in parallel with each other and
in series with sald car switch in said car runniag
circuit so that the latter is energized initially
by said car switch and said circuit-controller
in series to start the car, and opening of sald
circuit-controller contacts transfers controel of
the running circuit to said self-holding contacts
and the car switch in seriesg. ‘

35. An elevator control system comprising in
combination a car, a car switch, hoistway doors,
a car running circuit including a winding and
holding contacts for said winding, a circuit-con-
troller controllable to be closed either by open-
ing a hoistway door or by movement of said car
switch to stop position and contreoliable to be
opened by closure of the hoistway door only on
condition that the car switch is in on position,
said opening of the circuit controller being de-
layed, the said holding contacts and said circuit
controller being in paraliel with each other and
in series with said car switch in said car running
circuit so that the latter is energized initially by
said car switch and said circuit controller in se-
ries to start the car, and opening of said circuit-
controller contacts transfers control of the run-
ning circuit to said self-holding contacts and the
car switch in series, and selectively operable
means to control said holding car running circuit
while so controlled by said car switech and self-
holding contacts, to intercept the car at land-
ings in their natural order regardless of the order
in which said selective means are actuated.

36. An elevator control system comprising in
combination a car, a push-button controlled cail
registering means, a re-set relay, and a switch
mechanism rendered effective by intercepting the
car at a landing to energize said re-set relay to
reset said call registering means simultanecusly
with said intercepting operation, said switch hav-
ing a delayed opening so that it maintains said
re-set, relay energized throughout a stopping pe-
vriod to prevent the call registering means froni
assuming call registerinz position throughout
sald period. |

37. In an intercepting dual control elevator
system, the combination with the car, a car gate,
motive means t{o open and close said car gate,
a plurality of control means one for each cof a
plurality of landings having combined dispalch
and intercepting functions, a car switch, and &
change-~over switch effective for cne position :io
render said contro! means effective to control
said motive means for the car gate, and effective
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for another position 1o render sald eontrel means -

ineffective to control said car gate and to render
said car switch effective to control said car gate.

38. In an intercepting dual control elevator
system the combination with the car, a car gate,
motive means to open and close said car gate, a
plurality of control means one for each of a plu-
rality of landings having combined dispatch and

145

intercepting functions, a car switch, and g 150
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change-over switch effective for one position to
render said control means effective to control said

~motive means for the car gate, and effective Ior

another position to render sald control means
ineffective to control said car gate and to render
said car switch effective to control said car gate,
and closure of the car gate causes start of the
ear. |

39. In an intercepting dual control elevator
system, the combination with the car, a car gate,

motive means to open and close tne car gate, &-

plurality of control means one for each of a plu~
rality of landings having combined dispatch and
intercepting functions, means conditioned by
each stop of the car at landings in response to
their control means to control said motive means
to open said car gate, means {o control said mo-
tive means to close the car gate to start the car
in response to a registered call, & car switch, and
a change-over switch effective for one position to
render said gate closing control means respon-
sive to said control means to cause closure of the
gate and consequent start of the car, and eflec-
tive for another position to render said gate clos-
ing control means ineffective to cause closure of
the gate and start of the car in response to actu-

effective to control said gate closing /control
means to cause closure of the gate and conse-
quent start of the car and said control means re-
maining effective to intercept the car.

40. In an intercepting dual control system, the

‘combination with the car, a plurality of control

means one for each of a plurality of landings

having combined dispatch and intercepting func-

tions, & car gate, motivé means to open and close
the car gate, gate opening control means con-
ditioned by stop operation of the car at any land -
ing in response to its actuated control means to
cause said motive means to open said gate, gate
closing control means to cause said motive means

to close said car gate to initiate start of the carin
response to a first actuated one of said control

means, and effective thereafter as an incident to
each stop and until all registered calls are

car, & car switch, and a change-over switch, ef-
tective for one position to render said gate clos-

ing control means so responsive to said control

75
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means and effective for another position to ren-
der said gate closing control means non-respon-
sive to said control means and to render said car
switch effective to control said gate closing con-
trol means, and said gate opening control means
being effective regardless of whether stop of
the car is effected in response to actuated con-
trol means or in response to operation of sald
car switch. |

41 An elevator contrcl system comprising in

combination a car, a car switch, a car running
cireuit including a winding having holding con-

tacts, additional contacts normally closed and

responsive to movement. of the car switch to on
vosition to be opened with delayed movement,
said holding contacts and normally closed con-
tacts being in parallel with each other and in
series with said car switch to control said car
running circuit, so that said car running circuit
is initially energized by said car switch and nor-
mally closed contacts in series, and said normally
closed contacts by so opening transfers control
of said car running circuit to said holding con-
tacts and said car switch in series, a plurality of
control means one for each of a plurality of
landings, . said holding circuit including brush

then one of a series of conductor strips each in
circuit with its associated control means so that

said brush mechanism by -its movement condi-

tions said held running circuit to be controlled

‘alternately by said car switch alone and by said

car switch in series with a control means.

42 An elevator control system comprising In
combination a car, a car running holding circuit,
and means in said holding circuit comprising
brush mechanism to engage alternately with con-
ductor strips forming two sets, the conductors of

one set being connected in parallel and each of -

the conductors of the other set being in series
with an associated push-button control means
which if it is not in call registering position main-
tains said holding circuit energized to prevent in-
terception of the car at its landing and if it is
in call registering position, it forms & break in
said holding circuit to cause interception of the
car at its landing. -
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