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acircuit for controlling the actuation of a sol enoi d, which,: upon o
actuation, precludes further notion of an elevator car, accordingte—+the :

preanbl e of claiml and claim5. The present invention is al ected to

a method of preventing an el evator car having an el evator cary elmﬁd

drifting away froma floor landing witf its door open. Backgr
I nformation A typical traction el evator systen1incLUdes an el
connected to a countermelghtdgﬁw spEes! gER0

The sheave generally | ocate n

shaft,

of the elevator car in the el evator shaft.

bl

passes over a sheave
a nachlne roon1at the top of an el evator

‘is connected to a hoi st meSAFEBYVWRIREUEBNtrol s.the vertica

mot i on

conprises a drive notor and a brake.

The hoi st nachi ne principally

The dri.ve notor,

connected to the

i

sheave in either geared or gearless fashion;,
sheave anBACKGROUND® OFa¥RE INVENEIGKevat or

car. The brake, . either

controls the rotati on of the
drum or

di sk, is girectlysc ted to the sheave and is used to hol d the el evat or
car stati on el evat or systenlalso i ncl udes a safe
whi ch The present invention is directed to an elevator

- safety device.-

More particularly, the present invention is
directed to an elevator car safety device which activates
when the elevator car moves away from a landing with its
door open. :
Background Information _

A typical traction elevator system includes an elevator
car connected to a counterweight by a steel cable which
The sheave, generally located in a
machine room at the top of an elevator shaft, is connected
to a hoist machine which controls the vertical motion of the
elevator car in the elevator shaft.

passes over a sheave.

The hoist machine principally comprises a drive motor
The drive motor, connected to the sheave in
either geared or gearless fashion, controls the rotation of
the sheave and thus the travel of the elevator car. The.
is directly'connected to the

and a brake.

brake, either drum or disk,
sheave and is used to hold the elevator car stationary.

A traction elevator system also includes a safety
The
safety governor includes a governor rope passing around a
safety governor pulley, located in the:machlne room, down to
a tensioning pulley, loéated at the bottom of the elevator
shaft, The governor
rope is typzcally connected to a progressxve safety mounted
on the elevator car. The safety governor detects an |
overspeed condition of the elevator car based on the fact
that the rotational velocity of the governor'pulley is
proportional to the speed of the elevator car.

governor which senses the speed of the elevator car.

and back again to the governor pulleY
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'senses the speed of the ‘el evator car. The safety governor includes a
“gevernor rope passing around a safety ‘governor pulley, located in the
machi ne room ‘down to a tensioning pulley, |located at the bottom of the

el evator shaft, and back again to the governor pulley. The governor rope is
typically connected to a progressive safety nounted on the el evator car.

The safety governor detects an overspeeélconditi@n—oﬁubhe et-evator--car
‘based on the fact that the rotational velocity of the governor pulley is

- proportional torddious ety ittt re dnown ivartihmiaral etEoxjover nor s
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the rotat |mgllgﬁﬁr/e¥$1(ﬁhm4 eyds the elevator car travels uniap
the elevator shaft, the flyweights move outwardly due to the
centrifugal force imparted thereon by the rotating governor
pulley. ,

In an overspeed condition, defined he;ein'as when the
speed of the elévator car exceeds a rated speed by a
predetermined value, the flyweights are driven outwards and
trip an overspeed switch which cuts off power to the drive

-motor and sets the brake.

If the elevator car speed continues to increase, the
further outward motion of the flyweights causes them to trip
a mechanical latching device, releasing a swinging jaw which
is normally held clear of the governor rope. When the
swinging jaw is released,-it clamps the governor rope
against a fixed jaw, thereby retarding governor rope motion.
The retarding action exerted on the governor rope causes
safeties located on the elevator car to engage, thereby
progressively decelerating and ultimately arresting the
motion of the elevator car.

Various safeties are known in the art. For example, in
U.S. 4,538,706 issued to Koppensteiner and herein
incorporated by reference, a safety having a roller located
between the elevator car guide rail and a leaf spring is
shown. The leaf spring'and guide rail form a triangular
section with the roller located at the base of the
triangular section during normal operation.

The force exerted on the governor rope causes a safety
gear linkage to lift the roller into the tapered portion of
the triangular section. The leaf spring exerts pressure on
the guide rail via the roller, and the pressure is
progressively increased as the roller moves into the tapered



In an overspeed condition, defined herein as when the speed of the el evator
car exceeds a rated speed by a predeterm ned value, the flyweights are
driven outwards and trip an overspeed switch which cuts off power to the
drive -notor and sets the brake. If the elevator car speed continues to
increase, the further outward notion of the flyweights causes themto trip
a nechani cal |atching device, releasingha swi nging jaw which is normally
hel d clear of the governor rope. Wen e smﬁnging jaw is rel eased, it

cl anps t hgy&oVEsR e 2984 éﬂ #@rﬂ&ﬁﬁ Icgggnggver nor
rope notion. The retarding ac on exerte on t overn rope, caus
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having a redr eis | dispatled weera tfkodt o \eliqr, dar msptnsenitio @andall eaf
SPring 1's «a33 and/or a car call. In order to increase the efficiency
of the elevator system, it is desirable to have the elevator
car door begin opening prior to the car coming to 2 complete
stop at the floor landing. Safety codes permit the elevator
car door to bggin'opening prior éo the elevator car coming
to a complete stop, provided the elevator car is within a
predefined area, commonly referred to as an outer door zone,
and is traveling below a predefined speed. The outer door
zone is typically 24 inches (600 mm) centered about the
floor landing.

The arriving elevator car decelerates and, once within
the outer door zone, begins to open the car door. The
elevator car will hover at the landing until it is level
therewith. Once the elevator car is properly positioned at
the landing, the brake is set and the drive motor is 'shut
down. Should the elevator car drift from the landing, the
drive motor is re-energized to re-level the elevator car.

Under normal conditions, an engaged drive and a set
brake are each capable of holding the elevator car at the
landing and/or stationary. However, should either the drive
or the brake malfunction, the elevator car can drift away
from the landing.

'Elevator safety codes are being enacted which require a
drifting elevator car to be stopped should the car drift
more than a predefined distance with its door open.
Specifically, if an elevator car drifts more than 500 mm
(about 20 inches) from a landing with its door open, thg car
must be brought to a complete stop within another 750 mm
- (about 30 inches). |



shown. The |eaf spring ahd gui de rail fornia-tfiahguf .sect | mﬁfh'the
roller located at the base of the triangul'ar section during nornal
operati-on. The force exerted on the governor rope causEm3$msam£B e¥n Répfiked

linkage to lift the roller into the tapered portion of
section. The leaf spring exerts pressure on the guide r Ier
and the-pressure is progressively incr d as the roIIer anes
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predetermzn distance with its door open.

It is a further object of the present invention to
check the functionality of the components of the circuit and
suspend elevator car operation in the event any of the |
components are not deemed satisfactory.

In accordance with these and other oﬁjects, tﬁe present
invention is directed to a safety circuit which detects when
the elevator car is at least a predetermined distance away
from a floor landing while a door of the elevator car is
open. The safety circuit, upon detection of this condition,

activates a solenoid, located on a safety governor of the
~elevator car and/or counterweight, causing safeties to
engage which precludes further motion of the car and/or
counterweight.

The safety circuit of the present invention, in its
most basic form, requires only the solenocid and a relay
having a contact and a coil. Given a means for energizing
the coil when the elevator car drifts beyond a predetermined
distance with its door open, the contact will close,
providing a path for power through the solenoid and thereby
actuating the solenoid.

The activated solencid trips a mechanical latching
device, releasing a swinging jaw which is normally held
clear of the governor rope. When the swinging jaw is
released, it clamps the governor rope against a fixed jaw,
thereby retarding further governor rope motion.

For the elevator car governor, the retarding force
causes a safety located on the elevator car to engage,
thereby progreSsively decelerating and arresting the motion
of the 'elevator car. For the counterweight governor, the
retarding force causes a safety located on the counterweight



sel ectively arnmed responsive to. elevator ‘overspeed detection. The trigger
is released (disarned) by the solenoid i mediately when the car is about to
start an up or down run. -This is done without specifically taking into
account the status of the elevator car doors. -4 - Accordingly, it is an
obj ect of the present invention to provide a circuit of.-the above-nentioned .
type whi.ch wi'll preclude further eIevasor car notion should the car drift :
beyond a predeternined distance with i9Os door open. This is achieved by the
present i rerngagelefthemreliyn pricgressively dedelssatingand PEBRS AT

I nvention o) % ng the features of cIa|n19 The
present feg{vée cﬁ%n&{% chet‘:’ﬁ% rgi} Unctionality -of the onent s of
the circuit andheisafaty aigweaisy prefaxahly iepplays R Z&/GH f the
conponent § iy A s %ﬂ%ﬁ%&éfw% dpri (P réisuR Wdd weld prsesent

i nvention-a safety clrcuit provid
relays which indicate whetlher various other system
operational checks are satisfactory.

In order to check the functionality of the components
upon which- the safety circuit relies, the preferred
embodiment of the present invention provides the additional
circuitry to check the functionality of thé door relay and
the operational check felay, as well as circuitry to check
the electrical integrity of and the power connections to the
solenoid. _

The safety circuit actuates the solenoid if a door to
the elevator car is open, the elevator car is beyond the
predetermined distance. from the landing, and a tachometer
(connected to the drive motor) indicates a non-zero
velocity. In the preferred embodiment, the predetermined
distance from the landing is preferably the outer door zone.

The tachometer reading is preferably employved as a
condition for actuating the solencid to account for those
situations where a door might be open outside the outer door
zone but where the'brake is operating properly. For
example, the door might be open ocutside of the ocuter door
zone to rescue a passenger stuck between floors. Provided
the brake is operating properly, the tachometer will
indicate a zero velocity and the safety circuit willlnot
actuate the solenoid.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 depicts an overview of a traction elevator
system in which the safety circuit of the present invention
-~ finds particular utility. |
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whi ch detects when the elevator car is at |least a predeterm ned di'stance
away froma floor |andinhg while a door of the elevator car is open. The
safety circuit, upon detection of this condition, activates a sol enoid,

| ocat-ed on a safety governor of the elevator car and/or counterweight,
causi ng safeties to engage which precludes further notion of the car and/or

counterwei ght. The safety errcuit of -the present invention,.in its Tost"
basic form requires only the solenoid @1d a relay having a contact and a
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Figure 5 illustrates a preferred method of checking the
integrity and functionality of the various compenents of the
circuit shown in Figure 4. . |

Figure 6 illustrates a preferred method of triggering
the safety devices should the elevator car travel beyond the
outer door zone with its door open; |

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Turning now to Figure 1, an overview of a traction
elevator system is illustrated. The system includes
elevator car 102 connected to counterweight 104 by cable 106
which passes over sheave 108.

The rotation of sheave 108 is controlled by a hoist
machine (not shown) which includes a drive motor and a
brake. The vertical travel of the elevator car and
counterweight are guided by rails 110 and 112, respectively,
securely attached in the elevator shaft. Compensation cable
114 is preferably attached between the elevator car and the
counterweight via tensioning pulley 116..

The traction elevator system is preferably p:oviged
with a governor which senses the speed of the elevator car.
The governor includes governor'rope 118 passing around
governor pulley 120 and tensioning pulley 122 and is
securely attached to the car at safeties 124 and 126. The
rotational velocity of the governor pulley is proportional
to the speed of the elevator car. '

In the preferred embodiment, the traction elevator
system further includes a governor located on the
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governor,

the retarding force causes a safety located  on the

counterwei ght  -to engage, thereby progressively decel erating and

arresting t

he notion of the counterweight. The safety circuit preferably

enpl oys a relay which indicates whether the door is open or closed, as well

as relays which indicate whether various other system operational checks
are satisfactory. In order to check the sunctionality of the conponents -

upon whi ch the safetéygircuht:relies, thé preferred enbodi ment of_ the
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brevity, however, only the elevator car governor will be
discussed. . |

The governor, described in more detail with reference
to Figures 2 and 3, is activated either when the elevator
car enters an.overspeed condition, defined herein as when
the speed of the elevator car exceeds a rated speed by a
predetermined value, or when the elevator car enters a
lowspeed condition, defined herein as when the elevator car
drifts from a landing more than a predefined distance with
its door open. In the preferred embodiment, the predefined
distance is less than or equal to the distance set forth in
the relevant elevator safety code.requirements, e.g., 500 mm
(about 20 inches). More preferably, however, the predefined
distance is equal to the outer door zone, e.g., 300 mm
(about 12 inches).

In an overspeed condition, conventional £lyweights
located on the governor pulley are driven outwards and trip
a conventional overspeed switch which cuts off power to the
drive motor and sets the brake. If the elevator car speed
continues to increase, further outward motion of the
flyweights causes a conventional mechanical latching device
to be tripped, releasing a swinging jaw which is normally
held clear of the governor rope. The released swinging jaw
clamps the governor rope between itself and a fixed jaw,
thereby retarding governor rope motion. The retarding
action exerted on the governor rope causes the conventional
safeties located on the elevator car to engage, thereby
progressively decelerating and ultimately arresting the
motion of the elevator car.

In a lowspeed condition, a lowspeed safety device,
described in more detail with reference to Figures 4 through
6, trips the mechanical latching device on the governor,



the elevator car is open, the el evator- car is beyond the predetermn ned

di stance fromthe landing, and a tachometer (connected to the drive notor)
i ndicates a non-zero-velocity. In the preferred enbodi nent, the
predeterm ned di stance fromthe landing is preferably the outer door zone.
The tachoneter reading is preferably enployed as a condition for actuating
the solenoid to account for those situgtions where a door m ght be open
outside the outer door zone but where e brake is operating properly. For
exanpl e, tbauddng Hhshsaﬁetﬁpsnonuthedeleﬁatbe cax cto dengagenando rescue a
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ciroutt Ofmore dgggigtlhn%egglggtent app?iggggégrsg}igit%umber 07/679,873
to Sheridan et al., entitled "Emergency Elevator Governor
Actuator" filed on April 3, 1991, owned by the same assignee
as the present invention and herein incorporated by
reference.

Turning now to Figure 2, a portion of governor sheave
housing 2 in which governor cable sheave 4 is mounted is
shown. Governor cable 6 is reeved about sheave 4, passes
. downwardly into the hoistway, and connects with conventional

safetias 124 and 126 (Figure 1) mounted on the elevator car.

A pair of blocks 8 and 10 are disposed in housing 2 on
either side of governor rope 6. Block 8 is mounted on floor
12 of housing 2 and is biased by spring 14 toward governor
rope 6. Block 10 is carried on a pair of levers 16 and 18
which are pivotally mounted in housing 2 on pins 20 and 22,
respectively.

As shown in Figure 2, governor rope 6 is free to move
in either direction, up or down, unimpeded by blocks 8 and
10 since block 10 is held away from the rope by latch lever
24. Latch lever 24 is pivoted about pin 26 on plate 28
(shown in phantom), with lever 24 engaging catch surface 30
on block 10. It will be appreciated that lever 24 is being
urged about pin 26 in a clockwise direction by the weight of
block 10, which by gravity wants to swing downwardly toward
block 8 and governor rope 6. | ' '

Pivoting of lever 24 is prevented by roller 32 which
enéages the top of lever 24, and which is mounted on crank
34 which pivots on plate 28 about pin 36. Under normal
operating conditions, crank 34 is in the position shown in
Figure 2 wherein block 10 is held away from block 8 and rope
6. Crank 34 includes downwardly extending arm 338 to which




Figure 2 is a fragnented cut-away side view of the governor sheave housing

and assenbly preferably enployed with the present invention. Figure 3 is a
detailed front view of a portion of the assenbly shown in Figure 2. Figure

4 is the preferred enbodi ment of the safety circuit of the present

I nvention. Figure 5 illustrates a preferred nethod of checking the

integrity and functionality of the various.conponents.of the circuit shown———
in Figure 4. F|gure 6 illustrates a pref@rred method of triggering the
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During an overspeed condition, flyweight assembly 42
5 moves radially outwardly and pushes rod 40 to the right, as
viewed in Figure 2. This causes crank 34 to pivot in the
counterclockwise direction about pin 36, which in turn lifts
roller 32 away from lever 24, thereby allowing block 10 to
drop into locking engagement with rope 6 and block 8,
» retarding further movement of rope 6. The retarding action
causes the conventional safeties located on the elevator car

to engage, thereby progressively deceleratlng and ultimately
arresting the motion of the elevator car.
Turning now to Figure 3, roller 32 is mounted with

3 cover 44 which provides surface 46 to which bracket 48 is

welded. Solenoid 50 is positioned below bracket 43 and
operates actuating rod 52 which contacts bracket 48. Rod 52
is normally retracted, as shown in Figures 2 and 3, when the
elevator is operating under normal conditions.

) During a lowspeed condition, solencid 50 is actuated,
extending rod 52 against bracket 48, causing crank 34 to
pivot, releasing lever 24 and allowing block 10 to drop
against rope 6 and block 8, retarding further movement of
rope 6, causing the safeties to engage.

The dispatching and operation of the elevator car is
controlled by an elevator control system, preferably as

- described in EP 0,239,662 to Auer et al., published 7
October 1987 - : |

w

. . herein
incorporated by reference.

An elevator car assigned to a floor 1andiqg will begin
to decelerate in order to stop at the floor. Once the car-
is within the outer door zone, the control.syétg? will
activate a door motor to begin opening the car door, .
provided the car is traveling below a predetermined speed.

-



‘whi ch passes over sheave 108. The rotation of sheave 108 is controll-ed by a
hoi st machi ne (not shown) whi ¢ch includes a drive notor and a brake. The
vertical travel of the elevator car and counterweight are guided by rails
110 and 112, respectively, securely attached in the elevator shaft.
Conpensatlon cable 114 is preferably attached between the el evator car and

t he counterwei ght via tensioning puwk Fhe—tracti on el evat or “§ystem
is preferably provided with a governor |ch senses t he speed of the '
el evat or caWheTnengcwérswstemcthdnsmgnﬂtcnsrthepp°§1819§s§?n§h§round
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' ocated on Lhake is set and the drive motor is shut down.

Should the elevator car drift from the landing, the
drive motor is re-energized to re-level the car. However,
should the elevator car drift from the landing beyond a
predeéined area, the present invention precludes fgrther
motion of the elevator car, preferabiy by actuating solenoid
50 (Figure 2), thereby engaging the safeties located on the
elevator car. )

In the preferred embodiment, the predefined distance is
less than or equal to the distance specified in the relevant
elevator safety code requirements, e.g., S00 mm (a2bout 20
inches). More preferably, however, the predefined distance
is equal to the cuter door zone, e.g., 300 mm (about 12
inches).

_ Detecting the position of the elevator car, relative to
the outer door zone, is well known in the art. See, for
-example, U.s. 4,674,604 issued to Williams, herein
incorporated by reference. .Should the elevator car drift
beyond the outer door zone with its door open, 2 controller,
e.g., the controller which directs the operation of the
drive and brﬁke and has inputs regarding the door position,
and associated circuitry of the present invention prefarably
actuates the solenoid, causing the safeties to engage.

Turning now to Figure 4, a preferred embodiment of the
safety circuit for actuating the solenoid should an elevater -
car drift beyond the outer door zone is illustrated. The
safety circuit preferably includes solenoid S0, located on
the elevator car governor, connected via normally-closed
FGDS contact 402 to input 404 of controller 406. Solenoid
50 is connected to a ground'potential via normally-closed
EES contact 408 and normally-open B44 contact 410.
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count erwei.ght. The count erwei ght governor is preferably substantially
simlar to the elevator car governor, and is indicated by references 118

to 126'. For the sake of brevity, however, only the el evator car .governor
wi |l be discussed. The governor, described in nore detail with reference to
Figures 2 and 3, is activated either wlep the el evator car enters

an. over sgeed conditi o e+n when the speed of the el evator
car exceeds a raﬁédkspuadihytheparﬂetannFGBS eelile(not shewn)hdsel evat or
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reqU|renent§ % SYE ﬁf out I nC Mor e preferabl however, the
pr edef i ned FSFB Ba i SYBAGALLY, tWe FGPSrralays are cenRectadoifm (about 12
I nches). | parallel in the front door chain to insure proper

closed-door sensing. Where two FGDS relays exist, both
contacts are preferably placed in series connection between
solenoid 50 and input 404 of the controller.

The safety circuit preferably also ‘includes solenoid
50', located on the counterweight governor, connected via
normally-closed AGDS contact 412 to input 414 of the
controller. Solenoid 50' is connected to a ground potential
via normally-closed EES contact 416 and normally-open B44
contact 418. The safety circuit preferably further includes
normallyfopen B44 contact 422 connected to input 424 of the
controller, EES cpil 426 and B44 coil 428.

As known in the art, an AGDS coil (not shown) is
energized when the rear (or auxiliary) door of the elevator
car is closed. Thus, AGDS contact 412 is in an open state
when the rear door is closed, and is in a closed state when
the rear door is open. Typically, two AGDS relays are
connected in parallel in the rear door chain to insure
proper closed-door sensing. Where two AGDS relays exist,
both contacts are préferably placed in series connection
between solenoid 50' and input 414 of the controller. In
the event the elevator car is not equipped with a rear door,
jumper 420 connects solenoid 50' to input 414 of the
controller. _

In the preferred embodiment, the EES relay is an
IEC-rated device having multiple contacts 408 and 416
controlled by single coil 426. Additionally, the B44 relay
is an IEC-rated device having multiple contacts 410, 418 and
422 controlled by single coil 428. As known in the art, an
IEC-rated device means if one of the multiple contacts-



In.an over speed condition, conventional flyweights |ocated on the governor
pul ey are driven outwards and trip a conventional overspeed sw tch which

cuts off power to the drive notor and sets the brake. If the el evator car

speed continues to increase, further outward notion of the flyweights
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on the governor cayses the conventtonal safeties |ocated on the

el evat or cBPRTE uBﬁgéﬁEa thereby progressively decelerating and ultimately
arresting the ngheopresehteigvention, Cifi. its mosoispeial forml; t requires

4 thr ough Bni) FRESPRES SERHIBEF FeLER BevERd) caltich | ELG BlPcon M dures
428. Given a means for energlzzng the coil when the
elevator car drifts beyond the outer door zone with its door
‘open, contact 410 will close, providing a path for _power and

. thereby actuating the solencid. '

The preferred embodiment of the present invention,
however, provides the other components of Figure 4 in order
to check the functicnality of the EES, B44, FGDS and AGDS
relays, as well as to check the electrical integrity of and
the power connections to each of the solenoids.

Turning now to Figure 5, a preferred method is
illustrated for checking the functionality of the EES, 344,'
FGDS and AGDS relays and the electrical integrity pf_and the
pbwer connections to each of the solenoids. The method of
Figqure 5 is preferably commenced when there is demand for
the elevator car, e.g., prior to when the elevator car
leaves a landing.

At step 502, the parameter i is initialized to zero.
The B44 relay having contacts 410, 418 and 422 and coil 478
is checked at step 504 for functionality, preferably by
having the controller energize B44 coil 428, closing the B44
contacts. :

If, at step 506, a voltage is registered at input 424
of the controller, the relay is deemed functional. However,
should no voltage be registered, step 504 is repeated X

.nﬁmber of times, as set forth by steps 508 and 510. If a
voltage is not registered after x number of retries, the
elevator car is taken out of service at step 512. In the
preferred embodiment, x is set equal to ten.

As known in the art, EES contacts 408 and 416 are
included in the conventional safety chain. Therefore, the



‘causing the safeties on the elevator car to engage.and ultimately arresting
the notion of the elevator car. The preferred enbodi nent of the ‘governor,
descri bed below with reference to Figures 2 and 3, is set forth in nore
detail in U S. patent application serial nunber 07/679,873 to Sheridan et
al., entitled "Emergency El evator Governor Actuator" filed on April 3,

1991, owned by the sanme assignee as the present invention and herein= = ="

i ncorporated by reference. Turning now{t® Figure 2, a portion of governor
sheave housgBg§ dohBavbsCRefi®iie’ {9 art dbphén SSEAEE <o | Torigp U edormaihown.

Ve Call b ok SEHE AL (Sl Sees FETPERR SIS kL gnie |
mount ed on ébectriralopathrthrowgt rtleé Sobensids aisl not aprovidpdsandi n
of housi ng ShEnaoEenEieE £e RYE FRELRER80. d governor rope. 6. Block 10 s
carried on a pai AtoStepv8l4, ltherpatfmneter i is again initialized to
zero. The FDGS relay having contact(s) 402 and a coil (not
shown), and the AGDS relay having contact(s) 412 and a coil
(not shown),-are checked at step 516 for functionality,
along with the electrical ‘continuity of the solencids and
the power connections thereto. .

In the preferred embodiment, functionality of the FDGS
and AGDS relays are checked during a conventional door |
safety chain test. See, e.g., US patent application number
07/520,003,filed May 7, 1990 by Coste et al., entitled "A
Separate Elevator Door Chain", assigned to the same assignee
as the present invention and herein incorporated by
reference. During the door safety chain test, the FGDS and
AGDS coils are de-energized, causing FGDS contact(s) 402 and
AGDS contact(s) 412 to close.

If, at step 518, a voltage is registered at inputs 404
and 414 of the controller, the FGDS and AGDS relays,
respectively, are deemed functional, the solenoids are
deemed to have electrical continuity, and and power
connections to the solencids are deemed proper. In the
preferred embodiment, inputs 404 and 414 are high-impedance
inputs, drawing about 10 milliamperes through their
respective solenoid and closed contact. This small current
draw is not enough to power the sclenoids. |

Should no voltage be registered at either input, step
516 is repeated y number of times, as set forth by steps 520
and 522. If a voltage is not registered at both inputs
after y number of retries, the elevator car is taken out of
service at step 512. In the preferred embodimgnt,_y_is set
equal to ten.



“which are pivotally nounted in housing 2 on pins 20 and 22, respectively:.
As shown in Figure 2, governor rope 6 is free to nove in either direction
up or down, uni npeded by bl ocks 8 and 10 since block 10 is held away from
the rope by latch lever 24. Latch Iever 24 is pivoted about- pin 26 on plate
28 (shown in phantom), with |ever 24 engaging catch surface 30 on bl ock 10

It will _be appreciated that |ever 24 bei ng urged about SLn 26 .in
cl ockwi'se direct iz the tHeDS\vanghAGDS bémay510$hnhBéBC§¥1§P R&ﬁ?ﬁgyio

s prevent ey Y hetd snd T3 B8u8H SopbReticn sp;“@m e eh o
mount ed on mmsmmqmm.sm glavatoy §B§ut’-spP¥r SEe r?c?eﬁ'enormal .
SPErEL50, SN lnming 1 iy 14 gatul spaseaton Supmmrioner o
extendifhg arﬂﬁ%?lﬁ’m’éﬁa’-’ is taken out of service at's

preferably until an" authorized service representative

assesses and corrects the problem.

Turning now to Figure 6, a preferred method of
triggering the safeties on the elevator car should the
0 elevator car enter a lowspeed condition, i.e., where the car

drifts beyond the outer dcor zone with its door open, is

illustrated. The method of Figure 6 is preferably operable

- whenever the elevator car is operating. ’

Whenever the elevator car is in manual mode, step 602
5 bypasses the lowspeed triggering logic of steps 606 through
612. As will be appreciated by those skilled in the art, an
authorized service representative often desires to move the
elevator car through the shaftway with the elevator car
door(s) open, and is permitted to do so provided she places
) the elevator car in manual mode. :

Whenever the drive motor is powered up, step 604 also
bypasses the lowspeed triggering logic. Since the elevator
car is able to re-level itself as well as hold the elevator

~car at the landing whenever the drive motor is powered up,
3 the lowspeed triggering logic is deemed unnecessary.
a If the drive motor is not powered up, the brake is
either set or is in the process of being set. Thus, the
lowspeed triggering logic of steps 606 through 612 check the
integrity of the brake and compensate therefor in the event
) of brake miscpefation. .

At step 606, if no elevator car door is open, the
lowspeed triggering logic is preferably bypaSsed, since any
brake malfunction causing an overspeed condition is
compensated via conventional mechanical flyweights, located

3 on the governor, which trip the safeties.



i s connected nechanical actuating rod 40. The actuating.rod is operably
connected in a conventional manner to flyweight assenbly 42 nounted on
governor rope sheave 4. During an overspeed condition, flyweight assenbly
42 nmoves radially outwardly and pushes rod 40 to the . right, as viewed in
Figure 2. This causes crank 34 to pivot in the counterclockw se direction
about pin 36, which in turn.difts _roller 32 away from | ever 24, thereby

allowing block 10 to drop into Iockingfﬁgpagfnegt wﬁthtrope 6 and PLock 8,
retarding action causes e :

retarding further wenent_ of rope 6.
conventional  saf éaf?g%@?%aqo& a0 630 e 2, b6 vedoitYe ffadde Nashampter
progressi velds qepetzezra, ripdivitiive & @ movirksidrive hotoat isheavle aha

o oh provi o RS B IR Sati o pid Fhe Pasielel o elin A dater
posi ti oned S&WhReyend fhenoutare daoes zatie,abivake odstPeratdoncdst act s
H]g‘?ket 148. ddemd? i A RIdchrtRly. 2CTRs, 295 1M 612 WetiaZetids® When
are tripped. Steps 608 and 610 preferably are continuocusly
repeated until either all of the elevator doors are closed
or until the safeties are tripped. .
In the preferred embodiment, the tachoﬁeter is

}  preferably sensed for a non-zero reading to account for
those situations where a door might be open while the car is
out;}de the outer door zone but where the brake is operating
properly. For example, the door might be open outside of
the outer door zone to rescue a passenger stuck between

_i floors. Provided the brake is operating properly, the
tachometer will indicate a zero velocity and the safety
circuit will not activate the solenoid.

Determining the position of the elevator car, relative
to the outer door zZone, is known in the art. For instance,

) the relative position is determinable based on sensors
located at the outer door zone boundaries, as shown for
example in U.S. 4,674,604 issued to Williams, herein
incorporated by reference. | -

In the preferred embodiment, the safeties are tripped

3 at step 612 by de-energizing EES coil 426 (Figure 4) and
energizing B44 coil 428. EES contact and B44 contact
therefore both close, providing a path to ground which
activates solencids 50 and 50'. Solenoid activation drives
push rod 52 (Figures 2 and 3) against bracket 48, causing

E crank 34 to pivot, thereby releasing lever 24 and allowing
block 10 to drop against governor rope 6 and block 8. This
action further causes safeties 124, 126, 124' and 126' to
engage, arresting the motion of the elevator car and
counterweight.




elevator is operating under normal conditions. Duri.ng a Iomspeed condrtron

sol enoid 50 is actuated, extending rod 52 agai nst bracket 48, causing crank

34 to pivot, releasing |l ever 24 and allow ng block 10 to drop agai nst rope

6 and bl ock 8, retarding further novenent of rope 6, causing the safeties

to engage. The dispatching and operation of the elevator car is controlled

by an el evator control system preferably as. described-if—EP-072397662to
Auer et al., published 7 Cctober 1987 Rd8ein incorporated by reference. An

elevator car a Eﬁ%ﬁ hrgliu%kgggélan ﬁPﬁ"F%eg Fég ggggegeate in order
gm&ﬁp e

to stop at the oor.= Once 00T Zone, the
control sjsvemtion have been descuvibed: dn aetaegrwztpeneﬁgrensecap door,

provided the adcompanydng u2dwiRb8" FePigdebehby BfidefRE88a that the -
. invention is not limited to those precise embodiments.
Various changes or modifications may be effected therein by
- one skilled in the art without departing from the scope or
 spirit of the invention. .



-The control systemthen nonitors the position of the elevator car. _
Typlcajly the arriving elevator car hovers at the floor landing until it
is-level therewith. Once the elevator car is properly positioned at tne

| andi ng, the brake is set and the drive notor is shut ﬁ%ﬂﬂmﬂﬁﬁgﬂ%gk

el evator car drift fromthe landing, the drive notor is
re-level the car. However, should the elgvator car drlfiﬂﬂ| |ng
beyond -a predefi ned areéf“fﬁémeéSént' nvent i on precl ud on of

the el evat oreig¥msg preferably by actuating solenoid 50 (Figure 2), t her eby
engagi ng the safeties |located on the elevator car. In the preferred
enbodi nent, the predefined distance is less than or equal to the distance

speC|f|ed||wn&§3wéﬂémﬁiﬁ o) ‘éﬁﬁﬁ e requirenments, e.g., 500 mm
(about 20 inches). Mre prefera ?y omé%%?%gthe predefined distance is

equal to the outer door zone, e.g., 300 mm (about 12 inches).
1. A circuit for controlling the actuation of a solenoid

which, upon actuation, precludes further motion of an
elevator car, said circuit comprising:

' the solenoid, said solenoid having first and second
electrical connectlon ends, the first end electrzcally
connected to a source of power;

a first contact having first and second electrical
connection ends, said first contact having a normally-open
state, the first end of said first contact electrically
connected to the second end of said solenoid; the second end
of said first contact electrically ‘connected to a ground
potential; and

means for closing said first contact when the elevator
car moves at least a predetermined distance from a
predetermined location while the elevator car door is open,
allowing current to flow through said solenoid and thereby

actuating said solenoid,  precluding further motion of the
elevator car.

2. The circuit of claim 1, said circuit further
comprising:

means for checking the electrical continuity of said
solenoid, the connection of said solenoid to the source of
power and the availability of the power source w1thout
actuating said solenoid.

3. The circuit of claim 2, wherein said means for checklnq
comprlses- _ '

a second contact having first and second électricai
connection ends, the first end of said second contact
electrically connected to the second end of said solenoid,

R



ﬁetecfing-thé position of the el evator Car;'felative to the outer doaor-
zone, is well known in the art. See, for exanple, U S. 4,674, 604 i ssued to
Wl lianms, herein incorporated by reference. Should the ’Bilseﬁhastt mm

beyond the outer door zone with its door open, a control

controller which directs the operation of the drive and

i nput's regarding the-door position, and aSSOCIated C|rCU|try 0 e present
i nvention preferably actuates the soléb8|d '€ausing the safetles to engage.

2ct uat ng. he SEl oh B0 REIR ERESR BpRLaRE plpetifcatay poRbenaa O
zone i s |Itusartus&riipcdaabetﬁnpumcnﬁtapcentrab19rfnépédes sol enoi d 50,
| ocat ed on the %%Ecé?ccongr ?ﬁ g%ggﬁategnghétnornally cl osed FGDS

contact 402 to |nput 50,1 S copnected to a

0
ground pot ent i alSafid cestFall ?IbﬂG§GGUEE$n§oWPQEPeEBB ¥R&TARFP S v- open B44

contact 141Qegistered at the input of said controller when said second
contact is closed, thereby checking the electrical
continuity of said solenocid, the connection of said solencid
to the source of power and the availability of the power
_ source withbut actuating said solencid.

4. The circuit of claim 2 or 3, said circuit'further.
comprising: .
means for precluding further service of the elevator
car should said checking means determine that said solencid
i either does not have electrical continuity, is not connected
to said source of power or that said source of power is not
available.

5. - A circuit for controlling the actuation of a solenoid

which, upon actuation, precludes further motion of an

elevatcr car, said circuit comprising:

the solenoid, said solenoid having first and second

3. electrical connection ends, the first end electrically

connected to a first source of power;

' a first contact having first and second electrical

connection ends, said first contact having an open state

provided predetermined safety checks are satisfactory, the
) first end of said first contact electrically connected to
the second end of said solenoid;

a second contact having first and second electrical
connection ends, said second contact having a ncrmally-open
state, the first end of said second contact electrically
connected to the second end of said first contact, the

(V1]

.second end of said second contact electrically connected to
a ground potential;

I
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As known in the art, an FGDS coi I (not shOmn) I's éﬁé?grzed—mheﬂ—%he-iront

door -of the elevator car is closed. Thus, FGDS cont. E% |s I n an open
state when the front door is closed, and is in a cIo he
front door is open. Typically, two FGDS rel ays are c raIIeI in
the front door chain to insure proper closed-door wo FGDS

rel ays exist, both contacts are preferably placed |n“ser|es connectlon
bet ween- sol enoi d 50 and i nput 404 of Ef controller. The safety circuit

preferably al I S i d ocat ed .on .t he count erwei ght

gover hor , conffg%%lg Via n%?é fﬁf%ﬁF ShAck Whep the “rﬁﬂ?‘% of
the cont réA¥ droves| akolens'a mrad!tmnféd @istanoe Eopn antial via '

nor mal | y-w&tdte Sktnéed® o) ls 418 . The
safety mﬁfﬁcplt refer agﬁtﬁﬁ | ncI J‘%%'raf%!ﬂq %&'p%%} b TR 422
connect ed® Jné)ﬁu cuzvent toq&L Mhtﬁ@dl&gh 26Y svlentdd and Rhemeliy 428. As
known i n ddtmating asa AEFL Xeidid," Yred it ing %urther motion of the

elevator car; and
means for checking the fﬁnctionality of said second
contact withogt actuating said solenoid.

6. _ The circuit of claimls, said circuit further
comprising:

means for precluding further service of the elevator
car should said checking means determine that said second
contact is not functioning properly.

7. The circuit of claim 5, wherein said means for checking
the functionality of said second contact comprises:

a third contact having first and second electrical
connection ends, said third contact being IEC rated with

' respect to said second contact, the first end of said third

contact electrically connected to a second source of power,
the second end of said third contact electrically connected
to an input of a controller; _

said controller closing said third contact, causing
said second contact to close and a voltage to be registered
at the input of said controller provided said second contact
is functioning properly, without actuating said solenoid.

8. The circuit of claim 7, said circuit further
comprising:
means for precluding further service of the elevator
. car should said checking means determine that a voltage was
- not registered at the input of said controller.

A



energi zed when the rear (or auxiliary) door of t he_elevat or—car—is—etosed.
Thus, AGDS contact 412 is.in an open state when the rear door is closed,

and is in a closed state when the rear door is operfhis Replaged AGDS
rel ays are connected in parallel in the rear door ch proper-
cl osed-door sensing. Were two AGDS rel ays exist, bo e

preferably placed in series connecti-on between sol enoid 50 and input- 414
of the controller. In the event the e ator car is not equipped with a
rear door, éunper 420 connects sol epord 50" _to iq?ut 4§§ of thg controller. -
In the pref2rredtcBbhPdenf Pregenting aanyelevalpy 2t RRYIBE PR having

{rﬁl t i32I4e c;nelevaaoﬁoaggndotéﬁ&ﬁmtdﬁiﬁeﬂp@yaﬁxr?tﬁ?ﬁoa| £146r Mndinﬂg I yéI
422 cont r ol TRAFBIRoERG) BLERRFOR 40 LS FeRh Th PheeSPTELRE FRESHE oy devico
means if onincluéingnal gopernocorrandtsafeties connected to be trigped by
3 the governor, which comprises the steps of: '
determining when the elevator car has moved a
preselected distance from the floor landing;
ascertaining if the elevator door is open; and
energizing the governor to trip the safeties to prevent
) further elevator car motion in response to’'determining that
the elevator car has moved a preselected distance from the .
floor landing and ascertaining that the elevator door is
- open.

10. The method as set forth in claim 9 wherein the governor
is an overspeed governor which in normal operation trips the
safeties only when.an'overspeed condition is determined and
the governor further includes a solenoid which may also trip
: the governor and wherein the step of energizing the governor

further includes energizing the solenoid.

11. The method as set forth in claim 9 wherein the elevator
system includes a counterweight connected by a rope to the
elevator car and wherein the safeties are mounted on the
counterweight and the step of energizing further comprises:
energizing the governor to trip the safeties on the

(¥ 1)

counterweight to prevent further displacement of the
counterweight and thereby the elevator car.

12. The method as set forth in claim 9 wherein the safeties
are mounted on the elevator car and the step of energizing
further comprises: _
'~ energizing the governor to trip the safeties on the
) elevator car to prevent further displacement of the elevator

car.

% ¢ L M s =



closes, all will close. Conversély, if one. of t he: nultlple contacts iIs

stuck and is non-functional, all will be non-functional. Thiss: e&&ﬁﬁb&mR.lmmd
invention, in its nost basic form requires only solenoid 53

havi ng contact 410 and coi’l 428. G ven a neans for ener gi zi m m i'
the el evator car drifts beyond the o;gﬁg door zone with its

contact 410 will close, providing a for power and.thereby_actu t|n
t he sol enoid. The preferred enbodi nrent of the present i nventi on, however ,

provi des the ot her conponentquﬂg%ﬂﬁéﬁ 4 in order _to check the_
‘functionality of the EES, B44, ELGVATOR > as well as to check

the electrical integrity of and tISARBT¥:ICTROUTICti Oons to each of the

sol enoids. Turning nowto Figure 5, a preferred nmethod is illustrated for
checking the fungtionality of the EES, B44, FGDS and AGDS rel ays and the
el ectrical int egﬁ??ﬁ’iﬂs% inventdesr isodizecteds too acsafetly tdirariteno ds.

The met hod wHich detects when the elevator car is at least a
predeternined distance away from a floor landing while a car
door is open. The safety circuit, upon detection of this
condition, activates a solencid located on a safety governor
of the elevator car and/or the'qounterweight, causing
safeties to engage, precluding further motion of the car
and/or counterweight. The safety circuit comprlses the
solenold and a relay having a contact and a coil. Given
means for energizing the coil when the elevator car drifts
beyond a predetermined distance with a door open, the
contact will-close, providing power to the solenoid for
actuation. The safety circuit preferably employs a relay
which indicates whether the car door is open or closed, as
well as relays which indicate whether various other system
operational checks are satisfactory. In order to check the
functionality of the components upon which the safety
circuit relies, the preferred embodiment provides additional
circuitry to check the functionality of the door relay and
the operational check relay, as well as circuitry to check
the electrical integrity of and the power connections to the
solenoid. The safety circuit actuates the solenoid if a car
door is open, the car is beyond the predetermined distance |
from the landing, and a machine tachometer indicates a
non-zero velogcity. The predetermined distance from the -
landing is preferably the outer door zone.



'Flgure 5is preferably comenced mhen there is denand for. the el evator “car,
e.g., prior to when the el evator car l-eaves a | andi ng. At step 502, the
paraneter i isinitialized to zero. The B44 relay having contacts 410, 418
and 422 and coil 428 is checked at step 504 for functionality, preferably
by having the controller energize B44 coil 428, cl osing the B44 contacts.
If, at step 506, a voltage is registered at input 424 of the controller,

t he relay is deened functional. However, should no voltage be registered,
step 504 is repeated x nunber of times, as set forth by steps 508 and 510.
If a voltage 1s not regisfered arter MuUber—of retries, the elevator car =
is taken out of service at step.512. 4 the preferred enbodinent, x is set
equal to ten. As known in the art, EES contacts 408 and 416 are |ncluded in
t he conventional safety chain. Therefore the :
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13 EES contacts remain in an open state so long as nornmal system .

oper ati onal checks prove satisfactory. Thus, an electrical path through the
sol enoids is not provided and the sol enoids are not activated. At step 514,
the paraneter i is again initialized to zero. The FDGS rel ay having _
contact(s) 402 and a coil (not shown), and the ACDS rel ay. havi ng ‘cont act (s)
412 and a coil (not shown),are checked at step 516 for functionality, along
with the electrical continuity of the sol enoids and the power connections
thereto. In the preferred enbodi nent, unctionality of the FDGS and AGDS

rel ays are ‘chéctked during a conventtenal doer-safety ehain test. See, e.g.,- -

US patent application 07/ 520,093, filed May 7, 1990 by Coste et al.,
entitled "A Separate & or in", assigned to the sane assignee as
the present invention dyMhererypficor porat ed by reference. During the door
safety chain test, th FGQ?‘ d 7

\\. /
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AGDS coils are de-energi zed,
contact(s) 412 to cl ose.
404 and 414 of the controller,

deened functi onal,

preferred enbodi nent,
about 10 n1II|anperes t
This snal

current draw i s not enough

If,

I nputs 404 and 414 are high-inpedance inputs,

hrough their

causi ng FGDS contact (s) 402 'and AGDS
dt step 518, a voltage' is registered at
the FGDS and AGDS rel ays,
t he .sol enoi ds are deened to have electri cal
and and power connectlons to the sol enoids are deenmed proper.

I nput.s
respectively, are
continuity,
In the
drawi ng

regpective sol enoid and cl osed cont act.
power the sol enoi ds.

Shoul d no

vol t age ‘be" registered arerther tTniput;—step-5i6—Tsrepeated y nunber of
times, as set forth by steps 520 and 522. If a voltage is not registered at
both inputs after y nunber of ret gr is taken out of
servjce at step 512. In the pref led enbodi nent, vy 'sbset equal to ten
. . | )
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14 If the FGDS and AGDS relays, the electrical continuity of the sol enoids
and ‘'t he power connections thereto are deenmed satisfactory, the elevator car.
is allowed to | eave the I anding. and continue its normal operation.

OGtherwise, 5  the elevator car is taken out of service at step 512,
preferably until an authorized service representative assesses and corrects -
the problem Turning nowto Figure 6, a preferred nethod of triggering the
safeties on the elevator. car should the 10 el evator car enter a | owspeed
condition, i.e., where the car drifts beflond the outer door zone with its
door open, TS ITTUSTTatet e mettod—of—Frgure—6Tsprefeerabty operable = =
whenever. the.el evator car is operating. Wenever the elevator car is in
manual " node, step 602 15 bypasses the | owspeed triggering logic of steps
606 through 612. As will be appreciated by those skilled in the art, an

aut hori zed service representative often desires to nove the
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el evator car through the shaftway wth the el evator- car door(s) open, and
is permtted to do so provided she pllaces 20 the ‘el evator car in nanual
node. Whenever the drive notor is powered up, step 604 al so bypasses the

| owspeed triggering logic. Since the elevator car is able to re-|evel

itself as well as hold the elevator car at the |andi ng whenever the drive
nmotor i s powered up, 25 the | owspeed triggering logic is deened
unnecessary. |If the drive notor is not.powered up, the brake is.either set
or is in the process of being set. Thdi the | owspeed triggering logic of
steps 606 through 612 chéCkfTTE?TTWTEFTTV‘UT‘YHE’bTHKE —and conpensate T
therefor in the event of brake m soperation. At step 606, -if no elevator

car door is open, the | riggering logic is preferably bypassed,
since any brake mal funcyy ugi ng an overspeed condition is conpensated

via conventional nechanica ywei ghts, located 30 on the governor, which
trip the safeties. :
_ 9%
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506 508
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'15 At. steps 608 and 610,

and t he position of the elevator car i's beyond the outer door zone,
m soperation is deenmed to have occurred.

|4—+he—¥eI00|ty of the tachometer is non-zero,
i ndi cati ve of a noving drive notor sheave and thus a noving el evator car,

~ Thus,

at step 612,

are tripped. Steps 608 and 610 preferably are conti-nuously repeated unti |

either all
tripped.

for a non-zero reading to account f

of the el evator doors are closed or
In the preferred enbodi ne
r those situations where a_door_

until

the safeties are
the tachonmeter is preferably sensed

_m_ght

brake
the safeties:

| S——————

be open—whiteThe Tar i s oUrsTWe "t he outer door zone but where the brake is

operating properly. For
out er door zone to resc

brake is operating properly,

and the safety

exanpl e, f
ue a pass
the tachpneter will
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m ght be open outside of the
k between floors. Provided the
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circuit will not activate the solenoid. Determ ning the position of tﬂg@@uanm
el evator car, relative to the outer: door- zone, is known in the art. For

i nstance, the relati-ve position is determ nabl e based on sensors | ocated at

t he outer door zone boundaries, as sho or exanple in U S." 4,674, 604

I ssued to WIIlianms, herein incorporated reference. .Ln the prefoil ol ——
enbodi nent, the safeties are tripped at step 612 by de-energi zi ng EES coi

426 (Figure 4) and energizing M?WH?E%?&FEE@E%%@# and B44 contact
t herefore both cl ose, providing pa | activates sol enoi ds
50 and 50'. Sol enoid activation driv&ARRTYh QIREUIT (Fi gures 2 and 3) :
agai nst bracket 48, causing crank 34 to pivot, thereby releasing | ever 24
and allowi ng bl ock 10 to drop agai nst governor rope.6 and block 8. This -
action further cau¥d® Pxesends inventizn i girschedrfo @ SAfRGE, CHFFRLE| ng
the motion of whiehedetricts GHerdtthe QIERALYY Falr is at least a
predetermined distance away from a floor landing while a car
door is open. The safety circuit, upon detection of this
condition, activates a solenoid located on a safety governor
of the elevator car and/or the'qounterweight, causing
safeties to engage, precluding further motion of the car
‘and/or counterweight. The saféty circuit comprises the
¢ enoid and a relay having a contact and a coil. Given
means for energizing the coil when the elevator car drifts
beyond a predetermined distance with a door open, the
contact will-close, providing power to the solenoid for
actuation. The safety circuit preferably employs a relay
which indicates whether the car door is open or closed, as
well as relays which indicate whether various other system
operational checks are satisfactory. 1In ordér to check the
functionality of the components upon which the safety
circuit relies, the preferred embodiment provides additional
. circuitry to check the functionality of the door relay and
the operational check relay, as well as circuitry to check
the electrical integrity of and the power connections to the
U sc.enoid. The safety circuit actuates the solencid if a car
door is open, the car is beyond the predetermined distance
from the landing, and a machine tachometer indicates a
non-zero velocity. The predetermined distance from the
landing is preferably the outer door zone.

Figure 2




16 €laims 1. Acircuit for controlling the actuation of a solen0|d“@@b71”’
whi ch, upoh.actuation, ‘precludes further notion of an el evator car (102),
said circuit ¢gonprising: a) the solenoid (50), said solenoid (50) having
first and second electrical connection énds, the first end electrically -
connected to a source of power;.b) a first.contact (410) having first and
second-el ectrical connec- tion ends, saif first contact (410) having a
normal | y-open state, the first end of said first .contact (410) electrically
connected to the second end of said solenoid (50); the second end of said
first contact el ect“i@WsmeetvﬂTbﬂmﬂmwmh@mal and c) neans
for closing said first contact (410) when the elevator car noves froma

pr edet er mi ned cation allowing current to fIOM/throu&h sai d sol enoid and

t her eby act uat iLH§ PEeSeat WYERHRR & dicgsyed toreirgnis 10§ coprpiing the@F®ALeR t he
‘elevator car ($03) solenoid, which, upon actuation, precludes further motion of an

elevator car, according to the preamble of claim 1 and claim 5. The
-present invention is also directed to a method of preventing an elevator
car having an elevator car door from drifting away from a floor landing
with its door open.

" Background Information

A typical traction elevator system includes an elevator car connected 0 -
a counterweight by a steel cable which passes over a sheave. The
sheave, generally located in a machine room at the top of an elevator
shaft, is connected to a hoist machine which controls the vertical motion

of the elevator car in the elevator shaft.

The hoist machine principally comprises a dnve motor and 2 brake.
The drive motor, connected to the sheave in either geared or gearless
fashion, controls the rotation of the sheave and thus the travel of the
elevator car. The brake, either drum or disk, is directly connected to the
sheave and is used to hold the elevator car staiionary.

A traction elevator system also includes a safety governor which
senses the speed of the elevator car. The. safety governor includes a
governor rope passing around a safety governor pulley, located in the
machire room, down to a tensioning pulley, located at the bortom of the
elevator shaft, and back again to the governor pulley. The governor rope
is rypically connected to a progressive safety mounted on the elevator
car. The safety governor detects an overspeed condition of the elevator
car based on the fact that the rcraticnal velocity' of the governor pulley
is proportional to the speed of the elevator car.
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‘characterized in that d) said first contact (410) is closed only when the
el evator car noves at |east a predeterm ned distance while the elevator car
(102) door js,open. 2. The circui't of, claim 1 characterized by neans for
checking the electrical continuity of said solenoid (50), the connection of
said solenoid (50) to the source of power and the availability of the power
source W thout actuating said solenoid €53 .-3. The circuit of claim2,
characterized in that said neans for checking conprises: a) a second
contact (402) h&§-Agt,b23 665 aistloses andronfiteledvings cle feannresnef theopreamte t he

econd ond of o8 A5 dndfd Ya0jen R TS Saterh FERls bt elRSTRRR L ot ac
el ectrically comotionedf tap aleMatgh-carnpledaigger, i when afmed)byfmeansonf raol | er
(406); and b) NEaBRoifOfs Hdsidndd iRdhd pRRCONEbss QN6 G drfvdOhkave such that
- any unintended rotation of the sheave causes actuation of the trigger and |
the consequent tripping of an emergency brake. The trigger may be
armed whenever the car is stopped at a landing,- and may also be
selectively armed responsive to elevator overspeasd detection.
The trigger is released (disarmed) by the solenoid immediately when
.~ the car is about to start an-up or down rum. “This is done without
specifically taking into account the staws of the elevator car doors.

b
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c) sald control |l er (406) determ ning whet her a vol t age is registe- red at
the input of said controller (406) when said second con- tact (402) is

tl osed, thereby checking the electrical continuity of said solenoid (50),

t he connéctlon of said solenoid (50) to the source of power and the

‘avai lability of the power source without actuating said solenoid (50). 4.
The circuit of claim2 or 3, characteri-zed by further conprising: neans for
precluding further service of the el evator car (102) shoul.d said checking
means det er m neé\achedinglyj i scineokject ¢f5by pe¢seheinvention tropravideea eiredit ri cal

continul ty. 19 ofthe SHBEGhAHchEs 39be! A Gl hreDUETuBhed Dbl soUr oo of

power is not av g Pe aciuation of a

sol enoi d (50) vetig showdh thetasatdeifh bepord AuprsdetruRInAG rdifBRgeo Wil itain -

el evator car (}aé) g &pid circuit conprising: a) the solenoid (50), said .
f.

sol enoi d (50) haV|n irst. and second el ectrical SCtIOH ends the first
end el ectrical |y cidihdtehieved Dy Ws?reéﬁﬂﬁr‘&éef’élpnp‘f?%fe i) clagm ¢} 284 cont act

(408) having fiddin anebsp‘eamd/ eTiee idvefiiddn £106 pR6vidés €0t £ntiihod Baving i r st.
cont act (408) Qﬁw'fena 2anh epen sé ate provi ded

The present invention also checks the functionalicy of the
components of the circuit and suspends elevator car operauon in the

. event any of the components are not deemed satisfactory.

In accordance with the present invention a safety circuit is provided
which detects when the elevator car is at least a predetermined distance
away from a floor landing while a door of the elevator car is open. The
safety circuit, upon detection of this condition, activates a solenoid,
located on a safety governor of the elevator car and/or cbunterweight,
causing safeties to engage. which precludes further motion of the car
and/or counterweight. '

The safety circuit of the present invention, in its most basic form,
reqﬁires- only the solenoid and a relay having a contact and a coil. Given
a means for energizing the coil when the elevator car drifts beyond a
predetermined distance with its door open, the comtact will close,
‘providing a path for power through the solenoid and thereby actuating
the solenoid. _ '

The activated solenoid trips a mechanical latching device, releasing

“ a swingihg. jaw.which is normally. held clear of the governor rope. When
. the swinging jaw is released, it clamps the governor rope against a fixed
- jaw, thereby retarding further governor rope motion.

" For the elevator car governor, the retarding force causes a safety
located on the elevator car to engage, thereby progressively decelerating
and arresting the motion of the elevator car. For the counterweight
governor, the retarding force causes a safery located on the
counterweight

This is the rsniacemern shee!
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predetern1ned saf ety checks are satisfactory, the first end of said first
contact (408) electrically connected to the second end of said solenoid
(50): c) a second contact (410) Having first and second el ectrical con-
~nection ends, said second contact (410) having a normally- open state, the
first end of said second contact electrically connected to the second end
of said first contact, the second end of said second contact (410) . :
el ectrically connected to a ground potential; and °~ d) rmeans for closing
said second contact (410) when the el evdfor car (102) noves froma _
predeterm ned | ocation allowing cur- rent to flow through said sol enoid
(50) and thereby actuating said solenoid (50), precluding further notion of
the el evator car (102) characterized by c) neans for checklng the

functi onal-i ty _of s_ai d second cont act Claxms :

1. A circuit for controlling the actuation of a solenoid (50) which,
upon actuation, precludes further motion of an elevator car (102),
said circuit comprising: |
a)- the solenoid (50), said solenoid (50) having ﬁrst and second

electrical connef‘tmn ends, the first end elef'tncally connected to
a source of power;

b) a first contact (410) having first and second electrical connec-
tion ends, said first contact (410) having a normally-open state,
the first end of said first contact (410) electrically connected to
the second end of said solenoid (50); the second end of said
first contact electrically connected to a ground potentié.l; and

c) means for closing said first contact (410) when the elevator car

- moves from a predetermined location allowing current to flow
through said solenoid and thereby actuating said solenoid (50);
precluding further motion of the elevator car (102), '
characterized in that _ _

d) said first contact (410) is closed only when the elevator. car
moves at least a predetermined distance while the elevator car
(102) door is open

9

The circuit of claim 1 characterized by means for checking the '
electrical continuity of said solenoid (50), the connection of said
solenoid (50) to the source of power and the availability of the
power source without actuating said solenoid (50). | .

3. The circuit of claim 2, characterized in that said means for checking
comprises:- -

a) a second contact (402) having first and second electrical con-

nection ends, the first end of said second contact (402) elec-

trically connected to the second end of said ‘solenoid (50), the

'\

R
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(410) without actuating said solenoid (50); f) said second contact (410)
-being closed only if the elevator car (102) noves at |east a predeterm ned
‘di stance while the eleva- tor car *door is open. 6. The circuit of claimb5,
characterized by further conprising neans for precluding further service of
the el evator car (102) should said checking nmeans determ ne that said
second contact (410) is not functioning1properly. 7. The circuit of claim
5, characterized in that said nmeans for checking the functionality of said

second contact (410) I S@Sie 2 & i L act havin i rst and second
el ectrical connecti ongeeﬁgé ,eﬁgé)lf&g%dh@?ﬁ&@%égggﬁ%gcélﬁ?ﬁﬁo?'ﬁeft&agoeﬁ%ﬁhfh respect
to said second contacimgetands inple (404) of acodtroflers@06);tamdr d cont act el ec-

trically connecte Om'éfl?? } ~+ kdgy.second end of said
third contact el eg?)ii ca yfdgor%%sz@%‘éﬁgtsgéogﬁ%%& E‘g)?)’a controller (406); b)

sai d control | er (496)sddsonagliera(406) ieteamining adether guvoltagesigissisecond
contact (410) to closgdagdthd Mkt FIRid ComtRolleL YY) ONIRG id IsBSoddndyal of said
coht rofler (406) pr OV{ta(cj:te ?4513)“ ig c oes%g,n '%e%gbnyt gl'(\:écking the electrical continuity

of said solenoid (50), the connection of said solenoid (50) to

the source of power and the availability of the power source

without actuating said solencid (50).

4. The circuit of claim 2 or 3, characterized by further comprising:
means for I;recluding further service of the elevator car (102)
should said checking means determine that said'solenoid (50) either
does not have electrical continuity, is not connected to said  source
of power or that said source of power is not available.

5. A circuit for controlling the actuation of a solenoid (30) which,
upon actuation, precludes further motion of an elévator car (102),

said circuit comprising: - '
a) the solenoid (50), said solenoid (50) having first and second
electrical connection ends, the first end electrically connected to

a first source of power; '
b) - a first contact (408) having first and second electrical connec-
tion ends, said first contact (408) having an open state provided
- predetermined safety checks are satisfactory, the first end of
said first contact (408) electrically connected to the second end

of said solenoid (50); S
¢) a second contact (410) having first and second electrical con-
nection ends, said second contact (410) having a normally-
open state, the first end of said second coatact electrically
connected to the second end of said first contact, the se,cond.
end of said second contact (410) electrically connected to a

ground potential; and '

| RN R A T e the repsoathed shest
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(410) s functioning properly, wthout actuating said solenoid (50). 8

The circuit of claim7, characterized by further conprising: neans for
precluding further service of the’‘elevator car (102)- should said

checki ng means deternmine that a voltage was not registered at the input of
said controller (406). 9. A nethod of preventing an elevator car (102) '
havi ng an el evator car door fromdrifting away froma floor |anding wherein
the el evator car (102) is part of an el evator systemincluding a governor

Steps of: @ dot ot Mg diEHosRE Bk tepnf HRAS 00D Hida e Rk E?ZSLP&:-
ted di stance from t he cat ¢402) movésnfromby predmtmmmmm:guotl aﬂlommg ewmt or door -
TR ot o PRI 80 i B RSl Lo
said solenoid (50), precluding further motion of the eIevator car
(102)
characterized by
¢) means for chef'kmc the funcnonahty of said second contact
(410) without actuating said solenoid (50)
f) said second contact (410) being closed only if the elevator car
(102) moves at least a predetermined distance while the eleva-
tor car door is open.

6. The circuit of 'c_laim 5, characterized by further comprising means
for precluding further service of the elevator car (102) should said
checking means determine that said second contact (410) is not
functioning properly. | |

7. The circuit of claim 5, characterized in that said means for checking
the functionality of said second contact (410) comprises:

a) a third contact having first and second electrical connection
ends, said ‘third contact being [EC rated with respect to said
second contact (420), the first end of said third contact elec-
trically connected to a second source of power; the second end’
of said third contact electrically connected to an muut of a

- _ controller (406);

b) said controller (406) closing said third contact, causing said
second contact (4;0) to close and a vbltage to be registered at
the input of said controller (406) provided said second contact
(410) is functoning properly, without actuating said solenoid
(50).

8. The circuit of claim 7, characterized by further comprising: means -
for pret:luding further service of the elevator car (102) should said

This is the replacement sheet
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el evator car (102) has noved a presel ected distance fromthe floor |anding
.and ascertaining that the el evator door is open. 10. The nethod-as set
forth in claim9 characterized in that the gover--nor is an overspeed
governor which in normal oOperation trips. the safeties only when an
overspeed condition is determ ned and the governor further includes a

sol enoid (50) which may also trip the goper nor and wherein the step of
energi zing the governor further includes energizing the solenoid (50). 11.
The nethod as set forth in claim9 characterjized in that .the el evator
system i ncl udes a SEGKINGr MEAWHIcEHiRe I R Koltage  Wirenptoragisiered Af 408 r car
(102) and wherein h@agsﬁﬁg&icgﬁu@ugg (@ognted on the counterweight (104) and
the step of energizing further conprises: energizing the governor to trip
the safeties on the counterwei ght (104) to prevent further displacenent of .
t he counterwei ght Alfméthodmd préwenthy an leleveloecat (102} havifg GA)elevhtor cRhe net hod
as set forth in cl g hat: ' LN, t J- r nted on.
t he el evater car (?‘B‘SAP)&8‘?1@&{‘-%@%‘??%?*%%5%?z‘%‘{r_z]ig“grsg{hgﬁé’?s‘%%%r"?@gs:
energi zi ng the govexnbti02) ds partpof Be elewatari systepn indleding a governor and

safeties connected to be tripped by the governor, which comprises

the steps of: .

a) determining when the elevator car (102) has moved a preselec-
ted distance from the floor landing; '

b) ascertaining if the elevator door is open; and oo

c) energizing the governor to .trip the safeties to prevent further
elevator car (102) motion in response to determining that the
elevator car (102) has moved a preselected distance from the
floor landing and ascertaining that the elevator door is open.

-

10. The method as set forth in claim 9 characterized in that the gover-
nor is an overspeed governor which in normal operation trips. the
safeties only when an overspeed condition is determined and the
governor further includes a solenoid (50) which may also trip the
governor and wherein the step of energizing the governor further
includes energizing the solenoid (50).

11. The method as set forth in claim 9 characterized in that the elevator
system includes a counterweight connected by a rope to the elevator
car (102) and wherein the safeties are mounted on the counterweight
(104) and the step of energizing further comprises: energizing the
governor to trip the safeties on the counterweight (104) to prevent
further displacement of the counterweight (104) and thereby the
elevator car (102). _ _ e

a4

12. The method as set forth in claim 9 characterized in that the safeties
are mounted on the elevator car (102) and the step of energizing
further comprises: energizing the governor to trip the safeties on the

This is the raplacement sheet |

(VORI owe 21 nov s

————rra



20 el evator car (102) to prevent further d'ispl acenent of the elevator car .
__('102). Xk kK kKkk K**k _ .
20

elevator car (102) _'to prevent further displacement of the elevator
car (102). '

* Xk ®E XXX
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