
LOW SPEED ELEVATOR CAR SAFETY CIRCUIT The present invention is directed to
a circuit for controlling the actuation of a 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 to 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 drive motor and a 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 stationary. 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
machine room, down to a tensioning pulley, located at the bottom of the
elevator shaft, and back again to the governor pulley. The governor rope is
typically 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 rotational velocity of the governor pulley is
proportional to the speed of the elevator car.    Various safety governors
are known in the art. For example, in U.S. 4,556,155 issued to
Koppensteiner and herein incorporated by reference, a safety governor
having two diametrically opposed flyweights located on the governor pulley
is shown. As the elevator car travels up and down the elevator shaft, the
flyweights move outwardly due to the centrifugal force imparted thereon by
the rotating governor pulley. 



In an overspeed condition, defined herein as when the speed of the elevator
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    - 3a - US-A-4,923,055 discloses a circuit having the features of
the preamble of claim 1 and of claim 5. This safety circuit prevents
unintended motion of an elevator car. A trigger, when armed by means of a
solenoid, is positioned in the path of bosses on a drive sheave 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 overspeed detection. The trigger
is released (disarmed) by the solenoid immediately 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
object of the present invention to provide a circuit of the above-mentioned
type which will preclude further elevator car motion should the car drift
beyond a predetermined distance with its door open. This is achieved by the
present invention defined in claim  1 and claim 5, respectively. The
invention also provides for a method having the features of claim 9. The
present  invention  also  checks  the  functionality  of the components of
the circuit and suspends elevator car operation 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 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 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 contact 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 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    to engage, thereby progressively decelerating and
arresting the motion of the counterweight. The safety circuit preferably
employs 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 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 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 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 employed as a condition for actuating
the solenoid 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 outside of the outer 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 will
not 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.  



Figure 2 is a fragmented cut-away side view of the governor sheave housing
and assembly preferably employed with the present invention. Figure 3 is a
detailed front view of a portion of the assembly shown in Figure 2. Figure
4 is the preferred embodiment of the safety circuit of the present
invention. Figure 5 illustrates a preferred method of checking the
integrity and functionality of the various components 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 provided 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   



counterweight. The counterweight governor is preferably substantially
similar to the elevator car governor, and is indicated by references 118'
to 126'.  For the sake of 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 flyweights 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,   



causing the safeties on the elevator car to engage and ultimately arresting
the motion of the elevator car. The preferred embodiment of the governor,
described below with reference to Figures 2 and 3, is set forth in more
detail in U.S. patent application serial number 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 safeties 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 engages 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 38 to which   



is connected mechanical actuating rod 40.  The actuating rod is operably
connected in a conventional manner to flyweight assembly 42 mounted on
governor rope sheave 4. During an overspeed condition, flyweight assembly
42 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 decelerating and ultimately arresting the motion of the
elevator car. Turning now to Figure 3, roller 32 is mounted with cover 44
which provides surface 46 to which bracket 48 is welded. Solenoid 50 is
positioned below bracket 48 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,
solenoid 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 herein incorporated by reference. An
elevator car assigned to a floor landing will begin to decelerate in order
to stop at the floor. Once the car is within the outer door zone, the
control system will activate a door motor to begin opening the car door,
provided the car is traveling below a predetermined speed.   



The control system then monitors the position of the elevator car.
Typically, the arriving elevator car hovers at the floor 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 car. However, should the elevator car drift from the landing
beyond a predefined area, the present invention precludes further motion of
the elevator car, preferably 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., 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). 



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, a controller, e.g., the
controller which directs the operation of the drive and brake and has
inputs regarding the door position, and associated circuitry of the present
invention preferably 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 elevator car drift beyond the outer door
zone is illustrated. The safety circuit preferably includes solenoid 50,
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.   



As known in the art, an FGDS coil (not shown) is energized when the front
door of the elevator car is closed. Thus, FGDS contact 402 is in an open
state when the front door is closed, and is in a closed state when the
front door is open. Typically, two FGDS relays are connected in 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 normally-open B44 contact 422
connected to input 424 of the controller, EES coil 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
preferably 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   



closes, all will close. Conversely, if one of the multiple contacts is
stuck and is non-functional, all will be non-functional. The present
invention, in its most basic form, requires only solenoid 50, a B44 relay
having contact 410 and coil 428. Given a means for energizing 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 solenoid. The preferred embodiment of the present invention, however,
provides the other components of Figure 4 in order to check the
functionality 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, B44, FGDS and AGDS relays and the
electrical integrity of and the power connections to each of the solenoids.
The method of 



Figure 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 428 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 number 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   



13 EES contacts remain in an open state so long as normal system
operational checks prove satisfactory. Thus, an electrical path through the
solenoids is not provided and the solenoids are not activated. At step 514,
the parameter 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 solenoids 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 solenoids 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 solenoids. 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 embodiment, y is set equal to ten.   



14 If the FGDS and AGDS relays, the electrical continuity of the solenoids
and the power connections thereto are deemed satisfactory, the elevator car
is allowed to leave the landing and continue its normal operation.
Otherwise, 5    the elevator car is taken out of service at step 512,
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 10    elevator car enter a lowspeed
condition, i.e., where the car drifts beyond the outer door 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 15   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 20   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, 25   the lowspeed triggering logic is deemed
unnecessary. 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 misoperation. 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 30   on the governor, which
trip the safeties.  



15 At steps 608 and 610, if the velocity of the tachometer is non-zero,
indicative of a moving drive motor sheave and thus a moving elevator car,
and the position of the elevator car is beyond the outer door zone, brake
misoperation is deemed to have occurred.  Thus, at step 612, the safeties
are tripped. Steps 608 and 610 preferably are continuously repeated until
either all of the elevator doors are closed or until the safeties are
tripped. In the preferred embodiment, the tachometer is preferably sensed
for a non-zero reading to account for those situations where a door might
be open while the car is outside 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 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 zone, 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 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 solenoids
50 and 50'. Solenoid activation drives push rod 52 (Figures 2 and 3)
against bracket 48, causing 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.  



16 Claims 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 connection ends, the first end electrically
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 potential; 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. 2.  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    second end of said first contact
electrically connected to a high- impedance input (404) of a controller
(406); and b) means for closing said second contact (402); 



c)  said controller (406) determining whether a voltage is registe- red at
the input of said controller (406) when said second con- tact (402) is
closed, thereby 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). 4.
The circuit of claim 2 or 3, characterized by further comprising: means for
precluding 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 (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 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); c)  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 contact electrically connected to the second end
of said first contact, the second end of said second contact (410)
electrically connected to a ground potential; and    d)  means for closing
said second contact (410) when the elevator car (102) moves from a
predetermined location allowing cur- rent to flow through said solenoid
(50) and thereby actuating said solenoid (50), precluding further motion of
the elevator car (102) characterized by c)  means for checking the
functionality 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 claim 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 IEC rated with respect
to said second contact (410), 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 input of a controller (406); b)
said controller (406) closing said third contact, causing said second
contact (410) to close and a voltage to be registered at the input of said
controller (406) provided said second contact 



(410) is functioning properly, without actuating said solenoid (50). 8.
The circuit of claim 7, characterized by further comprising: means for
precluding further service of the elevator car (102) should said
checking means determine that a voltage was not registered at the input of
said controller (406). 9.  A method of preventing an elevator car (102)
having an elevator car door from drifting away from a floor landing wherein
the elevator car (102) is part of an elevator system including 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 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). 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  



20 elevator car (102) to prevent further displacement of the elevator car
(102). **** *** **    


