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Disclosure of Invention Technical Field
According to the present invention, the door chain contacts are isolated
from the safety chain in This invention relates to elevators and, more   5
a separate circuit, thus enabling the use of a sepa- particularly, to
safety chains therefor.          rate door chain coil for independently
checking the status of the door chain. Background Art
In further accord with the present invention, a status checking contact,
for checking the status of Elevator systems have long utilized safety  10
the door chain coil, may be wired into the door chains of hard-wired relay
contacts which must    chain. It may be used to open circuit the door
essentially all be made prior to moving the elevator  chain at a selected
time to ensure that the door car. Early relays used for the safety chain
were DC  chain coil is not shorted to the power supply. The because AC
relays were not as reliable. Since     status checking contact may be part
of or asso- installed elevator systems typically have a very  15  ciated
with a relay coil that may be controlled by a long life span, even longer
than the lifespan of the  processor. This check may be done prior to each
available commercial DC relays, many elevator     run. In the event an
improperly energized coil is companies chose to make their own DC relays to
detected, the elevator car is inhibited from moving. better control
reliability and quality.               In still further accord with the
present invention, However, as commercial AC relays have im-  20  the
status of a separate door chain may be proved in reliability, and the cost
of maintaining an  checked periodically to make sure the doors are all
in-house DC relay manufacturing capability has in-  closed when they should
be. For example, a check creased, elevator companies have gradually shifted
may be made at the time a new run has begun or to use of AC relays for
circuits in which hard-wired  is about to begin, to make sure the doors are
all logic is still desirable or necessary, such as in  25  closed before
allowing the run to commence. The safety chains. Most US domestic companies
have    door chain status may be checked by making sure chosen to use 220
Volt, 60 cycle AC for such relay  the door chain coil is energized. If it
is determined logic circuits, although at least one well-known  the doors
are not all shut, in accord with the company has selected 110 VAC which,
although      present invention, the car door may cycled open presenting
less of a voltage hazard, creates a volt-  30  and shut in an attempt to
correct a possible prob- age drop problem in long wire runs with numerous
lem at the landing. hookup points and inductive losses. [Current sys-    In
further accord with the present invention, the tems employing combined door
and safety chains    individual hoistway door contacts in the door chain
present a problem regarding the cumulative voltage  may be checked, one at
a time, while the car doors drop over large distances of wire (that are run
35  are fully opened at each particular floor to make throughout the
hoistway and travelling cable, etc.)  sure that the door chain is not
shorted, i.e., to with numerous hookup points. The voltage must be  make
sure the hoistway door switch contact at the of sufficient magnitude to
supply a voltage capable  particular floor is opening when it should. of
sustaining a relay coil.]                          According still further
to the present invention, An early microprocessor-based elevator sys-  40
the door chain contacts are isolated from the safety tem of the Otis
Elevator Company utilized DC relay  chain in a separate circuit, such that
the length of logic in the safety chain and had a "DST" (Door   wire and
the number of connections between the Status) relay which was energized
when all the    AC supply and the object relay coil is reduced in door
contacts in the door portion of the safety   both the door chain itself and
the remaining part of chain were made. A blocking diode was used to  45
the safety chain. obtain isolation of the relay from the door chain    In
the prior art, redundancy was not provided bypass circuit and the rest of
the safety chain.  for single failure detection, nor was a means pro- (Such
a bypass circuit is designed to short-circuit  vided for testing the "DST"
relay function for prop- the door portion of the safety chain when the car
is  er operation prior to every run. (A check was made in a door zone and
moving at a slow rate). In this  5  of the DST contact upon receiving a
door fully way, a contact of the DST relay may be sampled    open
indication). The necessary circuit isolation for by the
microprocessor-based controller. A check   the DST relay (a blocking diode)
was made possi- was made of the DST contact upon receiving a      ble by
the unidirectional quality of the DC supply. door fully open indication.
The necessary circuit    In accord with the teachings of the present
isolation for the DST relay (a blocking diode) was  05  invention, it is
recognized that a microprocessor- made possible by the unidirectional
quality of the  based system using AC relays cannot provide for DC supply.
monitoring of the door chain status with an AC relay using a blocking diode
for isolation because 2    3                 EP0455 919 B1
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of the bidirectional nature of AC. Thus, at least with  their predecessors,
presumably to reduce the DC the old approach, there would be no way to
confirm  voltage drop in the safety chain and to separate the that the
safety chain would be retained upon open-  hoistway door switches from the
rest of the safety ing the bypass circuit at the beginning of the next
chain to enable easier manual isolation of a door run. In addition, if the
entire door chain were jum-   5   chain fault from a fault in another
portion of the pered out or otherwise shorted, the controller would  safety
chain. be unable to detect this condition and would poten-    The present
invention has been implemented tially allow running the car with open
hoistway     on a modem, microprocessor-based control as dis- doors.
closed in the best mode disclosure hereinafter. The In addition, without
having the capability to  10  separation of the door chain from the rest of
the check the door chain status at the beginning of a   safety chain is the
best way of carrying out the run, the motion controller would cause the
bypass  invention herein disclosed and claimed, as distin- circuit to be
opened without a guarantee that the   guished from the above described
prior circuits. car and hoistway door switch contacts in the safety    As
mentioned previously, in accord with the chain were made. For example, if
they were not  15  teachings of the present invention, a contact of a made
at the time the door cam signals indicated     door chain coil (energized
by closure of the door that the doors were fully closed and, as a result of
chain contacts) may be used in the safety chain a demand signal, the bypass
circuit were subse-    while another may be used for monitoring of the
quently opened, a nuisance shutdown would occur     door chain status.
because of the open circuit condition of the door  20  Referring now to
Fig. 1, an illustration of an chain portion of the safety chain. One way to
cure  elevator system incorporating features according to this problem,
according to the present invention, is  the teachings of the present
invention is shown. An to provide the control software with door chain
elevator car 10 is attached by means of a rope 12 status information to
allow it to provide the failure  over a sheave 14 to a counterweight 16. A
motor management necessary in rectifying an open door  25  18 drives the
sheave 14 by means of a mechanical chain due to door locks that don't seat
properly,   coupling 20. The motor 18 is in turn actuated by a etc., by
recycling the door before a run is allowed  power signal 22 provided by a
power stage 24 in to progress.                                        an
elevator controller 26. The power stage 24 is These and other objects,
features and advan-    responsive to a source of external power (not tages
of the present invention will become more  30  shown) and is responsive to
a control signal on a apparent in light of the following detailed descrip-
line 28 from a signal processor (SP) 30. The SP 30 tion of a best mode
embodiment thereof, as illus-   may be a part of the controller 26 as shown
in Fig. trated in the accompanying drawing.                 1 but may of
course be in a separate controller. The SP may include a control, data and
ad- Brief Description of the Drawing               35   dress bus 32 which
is in communication with a central processing unit (CPU) 34, a read only
mem- Fig. 1 illustrates an elevator system incorporat-  ory (ROM) 36, a
random access memory (RAM) 38 ing features according to the teachings of
the   and an input/output (I/O) port 40. present invention; and
As mentioned previously, it is known in the art Figs. 2 & 3 are
illustrations of steps which may   40  to provide a series circuit of
contacts for energizing be executed by the signal processor of Fig. 1,   a
permissive relay only if all the contacts in the according to the present
invention.              series circuit or safety chain are closed. The con-
tacts in a closed or open state typically represent Best Mode for Carrying
out the Invention            conditions under which, respectively, it is or
isn't 45 permissible to operate the elevator. Such would The use of a long
chain of contacts in a series  include making sure all the hoistway doors
at the circuit or safety chain to prevent car movement     various landings
in the building are closed, as well unless certain conditions are met is
typical and old  as the car door, among other things. Energization in the
art. It is still typical even on modern, micro-  of the safety chain's
permissive relay provides a processor-controlled elevator controls.
50  permissive signal to a controller which permits an As far as known by
us, however, the use of a    associated car to be moved. It is known to
bypass separate series circuit for the hoistway doors is not  the lack of a
permissive signal under certain con- known for modern controls. Although
the Otis Ele-  ditions (e.g., the car is within a hoistway door zone vator
Company utilized a separate DC door chain     and is moving at less than a
certain relatively slow in its UMV series of relay controlled elevators in
55  speed) to allow the commencement of door open- the late
nineteen-forties and early fifties, such a  ing shortly before arrival at a
floor. separate chain has long since been discontinued.       According to
the present invention, the door Separate circuits were used in the UMV
series and   chain contacts are isolated from the safety chain in 3    5
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a separate circuit, to enable the door chain portion  respectively
associated with rear door relay coils of the safety chain to be checked
prior to, at or  80, 82. The contacts 72, 74, 76, 78 are altogether after
the commencement of a run (but before mo-   indicative of the front and
rear hoistway door tion fully commences). For example, a series of
chains' states. Thus, the series of contacts 72, 74, door contacts 42, 44,
46,..., 48 may form a door   5   76, 78 must (except when bypassed) be
closed in chain circuit 50 isolated from a safety chain 52,  order to
energize a safety chain relay coil 84. thus enabling the use of a separate
coil 54 for   Again, the normally open contact 58, which is a independently
checking the status of the door     contact of the safety chain relay coil
84, is mon- chain. A redundant coil 56 may be provided for the  itored by
the S.P. 30; when closed, contact 58 sake of increasing reliability. A
second door chain  10  provides a signal that the SP uses to permit the may
be wired in parallel, as shown, for rear doors,  elevator car 10 to be
moved by the motor 18. if applicable.
As mentioned, the contacts 72, 74, 76, 78 may At the time a new run is
begun, the door chain  be bypassed by a plurality of contacts 88, 90, 92,
status may be checked independently of the safety  94. Contacts 88, 92 are
indicative of the car being chain relay permissive logic by the processor
to  is  within a short distance of a landing. Contacts 90, make sure the
doors are all closed before allowing  94 are indicative of the car running
at or below a the run to actually commence movement. If a de-   selected
slow speed. When the car is both at or termination is made prior to
commencing move-     below the slow speed within the selected door ment
that the doors are not all shut, the car door  zone, then contacts 88, 90,
92, 94 will short out the may be cycled open and shut in an attempt to  20
door chain contacts 72, 74, 76, 78 and the car may correct a possible
switch problem at the car land-  be moved even though the doors are not
com- ing. This approach might prevent a delay that     pletely closed. The
bypass circuit is useful in per- would otherwise be caused if the bypass
circuit   mitting advance door opening for an impending were opened and a
hoistway contact were for some  floor stop. reason not quite closed or just
open, thereby caus-  25  It should be understood that most elevators will
ing a nuisance shutdown. Thus, the SP 30 monitors  have an extra car door
fully open switch auxiliary the safety chain 50 by means of a contact 58
and  contact such as contact 64 available. If such is not monitors the door
chain 52 by means of a contact  available, another function may be selected
for of the relay 54, for example, by means of an FGDS  checking purposes.
Thus, instead of car DFO, an- contact 60 and, optionally, by means of a
backup   30  other independent contact could be used as a FGDSX relay
contact 62 (both indicative when      contrariwise indication of proper
safety chain sta- closed that the door chain is open) in series.    tus. A
check of the FGDS and FGDSX contacts             The coils 54, 56, 84,
etc., and their associated may be made when a related (contrariwise) con-
contacts 60, 62, 58, etc., comprise relays or their dition such as a car
door fully open (DFO) con-  35  equivalents and may of course (and would
typi- dition is detected by means, for example, of a car  cally) be located
in a controller such as the control- DFO contact 64. If the door chain is
indicated as  ler 26. Thus, although illustrated within and without being
shorted (either FGDS contact 60 or FGDSX    various "safety chains" and
other control circuits, contact 62 or both being open) while a DFO con-
and although the physical locations of the relays dition is also indicated
(by DFO contact 64 being   40  themselves are certainly of importance when
con- closed) then the car should not be permitted to   sidering wiring run
lengths and similar factors, it move. Such a check may be made, for
example,      should be understood that their locations are not before
beginning a run.                           necessarily relevant to the
invention claimed here- As mentioned, a benefit of the above described  in.
The coil 84, for example, is shown as part of a approach of separating the
door chain from the rest  45  "safety chain" 52 for the purpose of
identifying the of the safety chain is that the length of wire and the
safety chain as a functional entity and for facilitat- number of
connections between the AC supply and   ing the teaching of the function.
In reality the safety the object relay coil is reduced in both the door
chain 52 is a series circuit having components chain itself and the
remaining part of the safety  mounted in various locations and not
necessarily chain. This enables the building owner to supply a   so
mounted within any particular enclosure. lesser voltage to the elevator
thereby reducing the  It should also be understood that relay contacts
magnitude of the voltage to which electricians and  or their equivalents
may be independently mon- other electrical workers may be exposed.
itored in any number of ways by the signal proces- The safety chain 52
includes a series of con-  sor 30. For purposes of understanding the scope
of tacts 66, 68,..., 70 which may be related to various  55  the claimed
invention, such independent methods, permissive conditions. These may be
wired in se-  as well as the particular method disclosed herein, ries with
one or more contacts 72, 74 respectively  which are well within the skill
of the art, are not associated with coils 54, 56, and contacts 76, 78
particularly relevant and should therefore be re- 4    7
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garded as equivalent.                             when the EES contact 119
became open circuited. Such would include, for example, in a system   It
does this by checking whether 115 volts AC is devoid of relays such as
solid state, the use of  present at the inputs to the signal processor in-
other means of sensing, logic means and software   put/output port 40
connected to contacts 60, 62 methods.
5   and 65a, 65b. If it is determined in step 119a that It will be
understood by those skilled in the art  the door chain relays did not drop
out when the that various methods of monitoring may include the  EES
contact 119 was opened circuited, this could use of opto-isolators,
analog-to-digital converters,  indicate that the coils are shorted to the
AC source. etc., and that various other signal conditioning  But, in order
to make sure this was not a temporary steps may be necessary to isolate,
convert, or  10  phenomenon or an erroneous indication, a number otherwise
provide a signal indication of the con-  of retries is and a series of
steps 120, 122, 124 are dition of the safety chain in a form suitable for
the  reexecuted several times until the step 120 deter- SP.
mines that the number of retries has been ex- It will be understood by
those skilled in the art  ceeded. If such occurs, step 108 is executed to
of writing software for elevator control systems that  15  inhibit elevator
car motion and an exit is made in a microprocessor-based elevator will be
controlled  step 110. by means of a series of repeated information gath-
If, on the other hand step 119a determines that ering (input) and control
signal (output) time    the door chain relays did in fact drop when the
frames. For example, a time frame may comprise     EES contact was opened,
a transition is made by a 200 milliseconds so that the same information
20  transitional step 126 to the flow chart illustrated in gathering and
control steps are carried out five   Fig. 3. There, a step 128 is first
executed to close times per second. Each 200 millisecond time frame  the
EES contact 119 in preparation for an elevator may be further subdivided
into, for example, 50   car run. Thus, at this stage, it has been
determined millisecond subframes. The more critical input and  that a run
is about to begin, the door chain relays output functions may be
accomplished at the be-  25  are capable of dropping out, and a
determination ginning of each subframe and the rest of each     should be
made in a step 130 as to whether or not subframe can be dedicated to tasks
that are des-  the door chain is made. If not, one of the contacts, ignated
as noncritical.                           for example, 42, 44, 46, ...48
may be open cir- Fig. 2 is a flow chart illustration of a number of  cuited
and the car should not be allowed to run. steps which may be carried out in
the signal pro-  30   However, before aborting the run sequence, a timer
cessor 30 of Fig. 1, according to the present inven-  is started in a step
132 and the check of steps 130 tion. After entering in a step 100, a
determination is  is reexecuted over and over again until the timer made in
a step 102 as to whether or not the       times out as determined in a step
134. If the door elevator controller is beginning a run. If not, a step
chain becomes made before the timer times outs 104 is next executed in
which a determination is  35  then there is an opportunity to answer the
question made as to whether or not the car door is fully   of step 130 in
the affirmative in order to avoid open. This would be indicated by the DFO
contact  unnecessarily aborting a run sequence. 64 of Fig. 1. If not, step
102 is reexecuted. If so, a  However, if the timer times out as determined
step 106 is next executed in which a determination  by step 134, a step 136
is next executed and the is made as to whether or not the door chain relays
40  run sequence is aborted. The door is then re- are dropped. By this is
meant whether or not the  opened and an exit made as indicated by step 110.
relays 54, 56, 80, 82 are de-energized. In other  A reentry at step 100 may
then be made or later. words, whether the door switch at the floor is open,
If it were determined in step 130 that the door as it should be. If so, as
indicated by contacts 60,  chain were in fact made (after finding that the
door 62, 65a, 65b being closed, step 102 is reexecuted.  45  chain dropped
properly when the car door was fully If not, there may be something wrong
with the     open and when the EES contact was opened) then doors, car
motion is therefore inhibited as indicated  a step 140 is executed to
determine whether or not by a step 108 and an exit is made in a step 110 .
the car door is fully closed. If not, a transition is If it were determined
in step 102 that a run was  made to step 132 were the timer is restarted
and beginning, then a step 112 would be executed   so  the question of
whether or not the door chain is instead of step 104 and an EES relay coil
114     made is revisited. would be disconnected from ground by the signal
If it is determined in step 140 that the door is processor 30. This would
be accomplished by re-   fully closed, then a step 142 is next executed to
moving a line 116 from connection to a line 118 to  open the bypass
contacts 88, 90, 92, 94 in the ground. By de-energizing coil 114, a contact
119   55  safety chain. A determination is next made in a becomes opened
circuited and the signal proces-   step 144 as to whether or not the bypass
has been sor is then in a position to check, in a step 119a,  opened. This
may be checked by auxiliary contacts whether or not the door chain relays
dropped out  of DZ and RDZ relays and an SS relay (not    9
EP 0 455 919 B1                    10 shown). If so, a step 146 is executed
in which the     A broken wire in the door chain will cause the 



run is allowed to proceed and an exit is made in    FGDS or RGDS relay to
be deenergized and thus step 110.
prevent car motion. The final permissive for begin- If it is determined in
step 144 that the bypass  ning a run (followed by a bypass drop test [not
is not opened, a count is initiated to attempt to   5   shown]) will be the
absence of 115VAC from the open the bypass until a sufficient number of
retries  FGDS and RGDS inputs thus requiring the ob- have been executed.
This is determined in a step   servation of both relay states by software
prior to 150 which will keep trying to open the bypass until  every run. It
will be understood that a 115VAC the count, as counted in a step 151, is
exceeded,   short to the processor inputs may be detected, at which point
the run sequence is aborted by   10  among other equivalent methods, by
providing a executing step 136, step 138 and step 110.          timer as
indicated in the step 132 of Fig. 3 and a The steps carried out in Figs. 2
& 3 may be     maximum retry iteration count as indicated in step selected
to be run in the beginning of the first    134 with respect to waiting for
the door chain subframe or the steps may be split among sub-      relays to
indicate that the door chain is made. frames. But regardless of the details
of how the   15  The FGDS, FGDSX, RGDS and RGDSX con- steps are carried
out, Figs. 2 & 3 are representative  tacts are controlled by their
respective door chain of steps which may be carried out according to the
relay coils which are energized when all the teachings of the present
invention in a best mode   hoistway doors and the car door is closed. Thus,
a embodiment thereof.                                 plurality of hoistway
door contacts are wired in Notice that the safety chain contacts FGDS,  20
series with the car door fully closed contact. The FGDSX and RGDS, RGDSX
are normally open,            car DFC contact is closed when the car door
is making the fail safe state to be such that if power  fully closed or
very nearly so (within several centi- to the door chain is lost, for
whatever reason, the  meters). safety chain will open and prevent car
motion.         A response to a condition where the processor Notice also
that the contacts sensed by the proces-  25  is unable to obtain a door
chain closed indication sor 30 are normally closed. This is so that a
broken  may, e.g., be three door cycle retries followed by a wire in the
sense contact circuit can be detected.  shutdown with door active and EES
open. To recap, from the description of Figs. 2 & 3, it  It is an important
teaching of the present inven- will be appreciated that, as part of the
"run" pre-  tion that neither the hoistway door closed contacts requisites,
the processor 30 executes an EES relay   30  previously discussed, i.e.,
42, 44, 46,..., 48, nor a test at the beginning of every run. This involves
set of similar but rear door switches 160, 162, opening the EES relay
contact 126 and verifying     164,..., 166, nor the front car DFC contact
168, nor that, as a result of EES being opened, the safety   a rear car DFC
contact 170 should be closed while chain is opened. Additionally, though
not shown, a  the car DFO contact 64 indicates that the car doors drive and
brake disconnect signal may be checked   35  are fully open, i.e., the door
chain should at such to ensure it indicates that power is disconnected
times be open circuited, as indicated by the door from the drive and brake
circuits. In addition to this,  chain contacts being open. Thus, if the
door chain and by virtue of the EES relay contact in the door  contacts 60,
62, 65a, 65b are closed (indicating the chain circuit, the FGDS and RGDS
inputs to the      door chain is made) while the DFO contact is processor
may also be checked at this time to  40  closed (indicating the car door is
fully open) then verify the fail safe state can be achieved. Note that  the
signal on line 28 is inhibited or the motor is a broken or missing wire in
the sense contact       otherwise prevented from running in a normal man-
circuit is detected by virtue of the normally closed  ner. contacts and
therefore the absence of 115VAC           It should be realized that the
technique of from the input to the processor. Having passed this  45
opening the EES contact to check the health of the test, the EES relay is
returned to the picked state  door chain relay is a teaching that is
broadly ap- and the run sequence is allowed to progress. It can  plicable
to any safety chain and is therefore not readily be seen that this method
provides detection  restricted to door chains. of a shorted FGDS or RGDS
relay circuit prior to lifting the brake.                             50
Claims The response to a condition where the proces- sor is unable to
perceive the fail safe state (con-  1. Elevator safety circuitry for
energizing a safety tacts 60, 62 closed) may, e.g., be 10 retries of the
chain relay (84) for providing a safety chain EES relay test followed by a
shutdown with doors       status signal (58a) to a signal processor (30),
active, to allow passenger exit, and EES will be left 65  comprising: open,
opening the safety chain, to assure no further       a  plurality  of door
chain  switches car motion can occur until the situation has been
(168,42,44,46,..., 48) wired in series, respon- manually resolved.
sive to an AC source for energizing a door    C   L  M  S* 9
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run is allowed to proceed and an exit is made in   FGDS or RGDS relay to be
deenergized and thus step 110.
prevent car motion. The final permissive for begin- If it is determined in
step 144 that the bypass  ning a run (followed by a bypass drop test [not
is not opened, a count is initiated to attempt to   5   shown]) will be the
absence of 115VAC from the open the bypass until a sufficient number of
retries  FGDS and RGDS inputs thus requiring the ob- have been executed.
This is determined in a step   servation of both relay states by software
prior to 150 which will keep trying to open the bypass until  every run. It
will be understood that a 115VAC the count, as counted in a step 151, is
exceeded,  short to the processor inputs may be detected, at which point
the run sequence is aborted by   10  among other equivalent methods, by
providing a executing step 136, step 138 and step 110.         timer as
indicated in the step 132 of Fig. 3 and a The steps carried out in Figs. 2
& 3 may be     maximum retry iteration count as indicated in step selected
to be run in the beginning of the first   134 with respect to waiting for
the door chain subframe or the steps may be split among sub-      relays to
indicate that the door chain is made. frames. But regardless of the details
of how the   15  The FGDS, FGDSX, RGDS and RGDSX con- steps are carried
out, Figs. 2 & 3 are representative  tacts are controlled by their
respective door chain of steps which may be carried out according to the
relay coils which are energized when all the teachings of the present
invention in a best mode  hoistway doors and the car door is closed. Thus,
a embodiment thereof.                                plurality of hoistway
door contacts are wired in Notice that the safety chain contacts FGDS,  20
series with the car door fully closed contact. The FGDSX and RGDS, RGDSX
are normally open,           car DFC contact is closed when the car door is
making the fail safe state to be such that if power  fully closed or very
nearly so (within several centi- to the door chain is lost, for whatever
reason, the  meters). safety chain will open and prevent car motion.
A response to a condition where the processor Notice also that the contacts
sensed by the proces-  25  is unable to obtain a door chain closed
indication sor 30 are normally closed. This is so that a broken  may, e.g.,
be three door cycle retries followed by a wire in the sense contact circuit
can be detected.  shutdown with door active and EES open. To recap, from
the description of Figs. 2 & 3, it  It is an important teaching of the
present inven- will be appreciated that, as part of the "run" pre-  tion
that neither the hoistway door closed contacts requisites, the processor 30
executes an EES relay   30  previously discussed, i.e., 42, 44, 46,..., 48,
nor a test at the beginning of every run. This involves  set of similar but
rear door switches 160, 162, opening the EES relay contact 126 and
verifying    164,..., 166, nor the front car DFC contact 168, nor that, as
a result of EES being opened, the safety  a rear car DFC contact 170 should
be closed while chain is opened. Additionally, though not shown, a  the car
DFO contact 64 indicates that the car doors drive and brake disconnect
signal may be checked   35  are fully open, i.e., the door chain should at
such to ensure it indicates that power is disconnected  times be open
circuited, as indicated by the door from the drive and brake circuits. In
addition to this,  chain contacts being open. Thus, if the door chain and
by virtue of the EES relay contact in the door  contacts 60, 62, 65a, 65b
are closed (indicating the chain circuit, the FGDS and RGDS inputs to the
door chain is made) while the DFO contact is processor may also be checked
at this time to  40  closed (indicating the car door is fully open) then
verify the fail safe state can be achieved. Note that  the signal on line
28 is inhibited or the motor is a broken or missing wire in the sense
contact      otherwise prevented from running in a normal man- circuit is
detected by virtue of the normally closed  ner. contacts and therefore the
absence of 115VAC          It should be realized that the technique of from
the input to the processor. Having passed this  45  opening the EES contact
to check the health of the test, the EES relay is returned to the picked
state  door chain relay is a teaching that is broadly ap- and the run
sequence is allowed to progress. It can  plicable to any safety chain and
is therefore not readily be seen that this method provides detection
restricted to door chains. of a shorted FGDS or RGDS relay circuit prior to
lifting the brake.                            50   Claims The response to a
condition where the proces- sor is unable to perceive the fail safe state
(con-  1. Elevator safety circuitry for energizing a safety tacts 60, 62
closed) may, e.g., be 10 retries of the   chain relay (84) for providing a
safety chain EES relay test followed by a shutdown with doors       status
signal (58a) to a signal processor (30), active, to allow passenger exit,
and EES will be left  55  comprising: open, opening the safety chain, to
assure no further      a  plurality  of door  chain  switches car motion
can occur until the situation has been      (168,42,44,46,..., 48) wired in
series, respon- manually resolved.                                     sive
to an AC source for energizing a door 6    11                 EP 0 456 919
B1                     12         * C   L   M   S   * chain relay (54) for
closing a door chain relay         providing an AC source signal to a
plurality 



permissive contact (72) ; and                        of door chain switches
(168,42,44,46,...,48) a  plurality  of safety-related  switches
wired in series, for energizing and deener- (66,68,69,...,70), including
said door chain per-    gizing a door chain relay (54) for respectively
missive contact, isolated from said door chain    6  closing and opening a
door chain relay permis- switches in a separate series circuit, respon-
sive contact (72) ; and sive to said AC source, for energizing said
providing said AC source signal to a plu- safety chain relay for providing
said safety         rality    of    safety-related    switches chain status
signal to said signal processor.        (66,68,69,...,70), including said
door chain relay 10      permissive contact, isolated from  said door 2.
The circuitry of claim 1, further comprising:         chain switches in a
separate series circuit, for a door chain relay status contact (60), for
energizing a safety chain relay (84) for provid- opening and closing in
response to the respec-      ing said safety chain status signal to said
sig- tive energization and deenergization of said         nal processor.
door chain relay for providing a door chain   15 status signal to said
signal processor; and      5. The method of claim 4, further comprising the
a checking contact (119) wired into said         steps of: door chain,
responsive to a control signal (116)        providing said AC source signal
to a door from said signal processor, for open circuiting      chain relay
status contact (60), for opening and said door chain.
20       closing in response, respectively, to said en- ergizing and
deenergizing of said door chain 3  Apparatus for inhibiting movement of an
eleva-        relay, for providing a door chain status signal tor car (10)
by sensing a plurality of contacts in   to said signal processor; series
and providing a safety chain status sig-          providing said AC source
to said door nal (58a) for inhibiting car motion if one of the   25  chain
switches and said door chain relay contacts is open and for permitting car
motion      through a checking contact (119) wired into if all of the
contacts are closed, comprising:       said door chain, responsive to a
control signal a    plurality   of   door   switches            (116) from
said signal processor, for open cir- (158,42,44,46,...,48) connected in
series, re-       cuiting said door chain ; and sponsive to an AC source
signal, for providing   30      providing a door chain trouble signal in
the a door chain relay AC energizing signal if all of    presence of both
said door chain status signal said door switches are closed;
indicating said door chain door switches are a door chain AC relay (54),
responsive to        closed and said control signal. said door chain relay
AC energizing signal, for closing a first normally open contact (72) and
35   6. The method of claim 4, further comprising the for opening a
normally closed contact (60)           step of ensuring that said door
chain status which is responsive to said AC source signal         signal is
indicative of all the doors being for providing a trouble signal when
closed;          closed in the presence of a signal indicative of a
plurality of normally open safety contacts     a condition in which all
doors should be (66,68,69,...,70) connected in series with said   40
closed. first normally open contact, responsive to said AC source signal,
for providing a safety chain   7. The method of claim 6, wherein said
signal relay AC energizing signal if all the safety        indicative of a
condition in which all doors contacts and the first normally open contact
should be closed is a car door fully closed are closed and otherwise for
providing the   45      (DFC) signal. safety chain status signal for
inhibiting car mo- tion ; and                                       8  The
method of claim 6, further comprising the a safety chain relay (84),
responsive to the     step of: safety chain relay AC energizing signal, for
cycling a car door open and shut in re- closing a normally open relay
contact (58)  50       sponse to said signal indicative of a condition
which is responsive to said AC source signal         in which all doors
should be closed and to said for providing the safety chain status signal
for     door chain status signal being indicative of at permitting (a) car
motion.                          least one door open. 4. A method for
providing a safety chain status   55   9. The method of claim 6, further
comprising the signal (58a) to a signal processor (30) for op-      step
of: erating an elevator (10), comprising the steps           ensuring that
said door chain status signal of:
is indicative of said safety chain being open in 7    13                 EP
0 455 919 B1                    14           *  C  L  M  S  * the presence
of a signal indicative of a con-       closed until they are fully closed
after which dition in which at least one door should be         car motion
is enabled or until a timer times out 



open.                                               after which car motion
is inhibited. 10. The method of claim 4, further comprising the   5   15.
The method of claim 11, further comprising the step of:
steps of: utilizing a reduced voltage for said AC             determining
that a door of said elevator is source from that which would otherwise be
fully open and that said door chain relay is required to energize said
safety chain relay        made, and were a door chain (50) wired in series
with a   10     inhibiting motion of said elevator. safety chain (52). 16.
The method of claim 15, further comprising the 11. A method for operating
an elevator in runs         steps of: from floor to floor only if a door
chain (50) is       opening checking contact at the beginning made,
comprising the steps of:             15       of a run, opening a checking
contact (119) at the            determining whether said door chain relay
beginning of a run,                                dropped, and determining
whether a door chain relay              enabling elevator motion in the
event said (54) dropped, and                                   door chain
relay dropped with said checking inhibiting elevator motion in the event
said  20  contact open. door chain relay failed to drop with said check-
ing contact open.                               17. The method of claim 15,
further comprising the steps of: 12. The method of claim 11, further
comprising the         opening said checking contact at the be- steps of:
25       ginning of a run, in the event said door chain relay dropped,
determining whether said door chain relay closing said checking contact,
dropped, determining whether said door chain is             in the event
said door chain relay dropped made, and
closing said checking contact again, inhibiting elevator motion in the
event said  30    determining whether said door chain is door chain is
open.                                 made, and inhibiting elevator motion
in the event said 13 The method of claim 11, further comprising the
door chain is open. steps of: in the event said door chain relay dropped
35  18. The method of claim 15, further comprising the closing said
checking contact,                     steps of: determining whether said
door chain is              opening said checking contact at the be- made,
and                                           ginning of a run, in the
event said door chain is made, de-           determining whether said door
chain relay termining whether said elevator's car doors are  40  dropped,
fully closed, and                                      in the event said
door chain relay dropped, in the event said elevator's car doors are
closing said checking contact, fully closed, opening a contact for
bypassing a        determining whether said door chain is door chain relay
chain permissive contact (72)      made, and in a safety chain (52), and
46          in the event said door chain is made, de- proceeding with a
run.                          termining whether said door of said elevator
is fully closed, and 14. The method of claim 11, further comprising the
in the event said door is fully closed, steps of:
opening a contact for bypassing a safety in the event said door chain relay
dropped,  50  chain permissive contact in a safety chain, and closing said
checking contact,                         proceeding with a run.
determining whether said door chain is made, and
19. The method of claim 15, further comprising the in the event said door
chain is made deter-     steps of: mining whether said elevator's car doors
are  55       opening said checking contact at the be- fully closed, and in
the event said elevator's      ginning of a run, car doors are not fully
closed, respectively           determining whether said door chain relay
redetermining whether the doors are fully           dropped, 8    15
EP 0 455 919 131                    16      *  C  L  M  S  * in the event
said door chain relay dropped,      malerweise offenen Kontakt (72) zu
schliefen closing said checking contact,                       und einen
normalerweise geschlossenen Kon- determining whether said door chain is
takt (60), der auf das Wechselstromwellensi- 



made, and                                            gnal anspricht und im
geschlossenen Zustand in the event said door chain is open, inhib-   5  ein
Storungssignal liefert, zu Mffnen; iting elevator motion.
mehrere  normalerweise  Sicherheitskontakte (66, 68, 69,...,70), die in
Reihe zu dein ersten, PatentansprUche
normalerweise offenen Kontakt geschaltet sind, auf das
Wechselstromquellensignal anspre- 1. Aufzugsicherheitsschaltung zum Erregen
eines   10     chen, um  ein Sicherheitskettenrelais-Wech-
Sicherheitskeftenrelais (84), um  ein Sicher-
selstrom-Erregungssignal  zu  liefern, wenn heitsketten-Statussignal (58a)
an einen Signal-      samtliche Sicherheitskontakte und der erste prozessor
(30) zu liefen, umfassend:                 normalerweise  offene  Kontakt
geschlossen mehrere  TOrkettenschalter  (168, 42, 44,            sind, um
ansonsten das Sicherheitskettensta- 44,...,48), die in Relhenschaltung
verdrahtet  15    tussignal zu liefern, um die Fahrkorbbewegung sind und
auf eine Wechselspannungsquelle an-         zu unterbinden; und sprechen,
um ein TUrkettenrelais (54) zu erre-       ein Sicherheitskettenrelais
(84), welches auf gen, damit ein TUrkettenrelaiszulassungskon-         das
Sicherheitskettenrelais-Wechselstrom-Erre- takt (72) geschlossen wird; und
gungssignal anspricht, um elnen normalerwei- mehrere sicherheitsrelevante
Schalter (66, 68,  20   se geoffneten Relaiskontakt (58) zu schlielen,
69,...,70), einschlieBlich dem  TUrkettenzulas-      der auf das
Wechselstromquellensignal an- sungskontakt, getrennt von den TUrketten-
spricht, um  das Sicherheitskettenstatussignal schaltern in einer separaten
Serienschaltung         zum Zulassen einer Fahrkorbbewegung bereit- und
ansprechend auf die Wechselspannungs-            zustellen. quelle, um das
Sicherheitskettenrelais zu erre-   25 gen, damit das
Sicherheitsketten-Statussignal    4. Verfahren zum Liefern eines
Sicherheitsketten- an den Signalprozessor gegeben wird.
statussignals (58a) an einen Signalprozessor (30) zum Betreiben eines
Aufzugs (10), umfas- 2. Schaltung nach Anspruch 1, gekennzeichnet
send die Schritte: durch:                                      30
Liefern eines Wechselstromqueliensignals an einen
TUrkettenrelaisstatuskontakt (60) zum          mehrere  T~rkettenschalter
(168, 42, 44, Offnen und zum Schlielen in Abhangigkeit der
46,...,48), die in Reihenschaltung verdrahtet Erregung bzw. Entregung des
TUrkettenrelais,         sind, um ein TUrkettenrelais (54) zu erregen um an
den Signalprozessor ein TOrkettensta-          und zu entregen, um elnen
T~rkettenrelaiszu- tussignal zu liefern; und                   35
lassungskontakt (72) zu schliefen bzw. zu off- einen PrUfkontakt (119), der
in die TUrkette         nen; und eingeschaltet ist und auf ein Steuersignal
(116)     Liefern des Wechselstromquellensignals an von dem
Signalprozessor anspricht, um die           mehrere sicherheitsrelevante
Schalter (66, 68, TOrkette schaltungsmgBig zu Mffnen.
69,...,70), einschliel3lch des TUrkettenrelaiszu- S  40   lassungskontakts,
und getrennt von den TUr- 3. Vorrichtung zum Verhindern der Bewegung ei-
kettenschaltern in einer separaten Reihenschal- nes Aufzugfahrkorbs (100)
durch Abf0hlen            tung, um ein Sicherheitskettenrelais (84) zu
mehrerer in Reihe geschalteter Kontakte und          erregen, damit das
Sicherheitskeftenstatussi- durch Bereitstellung eines Sicherheitsketten-
gnal an den Signalprozessor geliefert wird. statussignals (58a), um  eine
Fahrkorbbewe-   45 gung dann zu unterbinden, wenn einer der         5.
Verfahren nach Anspruch 4, gekennzeichnet Kontakte offen ist, und um eine
Fahrkorbbewe-        durch die Schritte: gung zuzulassen, wenn samtliche
der Kontakte         Liefem eines Wechselstromquellensignals an geschlossen
sind, umfassend:                         einen TOrkettenrelaisstatuskontakt
(60), um an- mehrere TUrschalter (158, 42, 44, 46,...,48), die  50
sprechend auf das Erregen bzw. das Entregen in Reihe geschaltet sind und
auf ein Wechsel-        des Tirkettenrelais zu Mffnen bzw. zu schlie-
spannungssignal ansprechen, um ein TUrket-           Ben und so an den
Signalprozessor ein TUrket- tenrelais-Wechselstrom-Erregungssignal zu lie-
tenstatussignal zu liefern; fern, wenn smrntliche TUrschalter geschlossen
Liefern der Wechselspannung an die TUrket- sind;
55       tenschalter und das TUrkettenrelais Ober einen ein
T~rketten-Wechselstrom-Relais (54), wel-         PrUfkontakt (119), der in
die TUrkette eingefUgt ches auf das TUrkettenrelais-Wechselstrom-Er-
ist, um ansprechend auf ein von dem Signal- regungssignal anspricht, um
einen ersten, nor-       prozessor kommendes Steuersignal (116) die 9    17
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schaltungmSmBig zu Mffnen; und         12. Verfahren nach Anspruch 11,
gekennzeichnet Liefem  eines TOrketten-St6rungssignals bei         durch
die Schritte: fOr den Fall, daB das TUr- Anwesenheit sowohl des den
geschlossenen            kettenrelais abgefallen ist, Schlieflen des PrUf- 



Zustand der TOrkettentUrschalter angebenden         kontakts,
TUrkettenstatussignals als auch des Steuersi-   6   Bestimmen, ob die
TUrkette gebildet ist und gnals.
Unterbinden der Aufzugbewegung flr den Fall, daB die TUrkette offen ist. 6.
Verfahren nach Anspruch 4, gekennzeichnet durch den Schritt des
Sicherstellens, daB das   13. Verfahren nach Anspruch 11, gekennzeichnet
TOrkettenstatussignal den geschlossenen Zu-  10     durch die Schritte:
stand samtlicher TOren bei Anwesenheit eines        fOr den Fall, daB das
TOrkettenrelais abgefallen Signals angibt, welches elnem Zustand ent-
ist, SchlieBen des PrOfkontakts, spricht, in welchem samtliche TOren
geschlos-       Feststellen, ob die TUrkette gebildet ist und sen sei
soliten.                                    fUr den Fall, daB die TUrkette
gebildet ist, 15      Feststellen, ob die FahrkorbtUren des Aufzugs 7.
Verfahren nach Anspruch 6, bei dein das ftr         vollstandig geschlossen
sind, und einen Zustand, in welchem samtliche TUren           fOr den Fall,
daB die FahrkorbtUren des Auf- geschlossen sein soliten, kennzeichnende Si-
zugs vollstindig geschlossen sind, Offnen ei- gnal ein Signal "FahrkorbtUr
vollstandig ge-        nes Kontakts zum OberbrOcken eines TOrket-
schlossen" (DFC) ist.                      20
tenrelaiszulassungskontakts (72) innerhalb el- ner Sicherheitskette (52),
und 8. Verfahren nach Anspruch 6, gekennzeichnet           Einleiten einer
Fahrt. durch den Schritt: Durchfihren  eines TUr6ffnungs- und TUr-
14. Verfahren nach Anspruch 11, gekennzeichnet schliefzyklus in
Abhangigkeit des Signals, wel-  25  durch die Schritte: ches einen Zustand
angibt, in welchem samtli-      fUr den Fall daB das TUrkettenrelais
abgefallen che TUren geschlossen sein sollten, sowie in       ist,
SchlieBen des PrUfkontakts, Abhangigkeit des TUrkettenstatussignals, wenn-
Feststellen, ob die TUrkette gebildet ist und dies angibt, daB mindestens
eine TUr offen ist.    ftr den Fall, daB die TOrkette gebildet ist, 30
Feststellen, ob die FahrkorbtUren des Aufzugs 9. Verfahren nach Anspruch 6,
gekennzeichnet           volistindig geschlossen sind und falls die durch
den Schritt:                                  Fahrkorbtlren des Aufzugs
nicht vollstandig Sicherstellen, daB das TOrkettenstatussignal
geschlossen sind, erneutes Feststellen, ob die angibt, daB die
Sicherheitskette offen ist, falls   TUren vollstandig geschlossen sind, bis
sie ein Signal vorhanden ist, welches einen Zu-  35     vollstandig
geschlossen sind, woraufhin die stand angibt, in welchem mindestens eine
TUr        Fahrkorbbewegung freigegeben wird, oder bis ge6ffnet sein
sollte.                               nach dein Unterbinden einer
Fahrkorbbewe- gung das Zeitaus eines Timers erreicht ist. 10. Verfahren
nach Anspruch 4, gekennzeichnet cdurch den Schritt:
40   1. Verfahren nach Anspruch 11, gakennzeichnet Verwenden einer
verringerten Spannung fOr           durch die Schritte: die
Wechselspannungsquelle gegen~ber dem-           Feststellen, ob elne T~r
des Aufzugs vollstan- jenigen Wert, der ansonsten erforderlich ist,
dig geofFnet ist, und daB das TOrkettenrelais urn das
Sicherheitskettenrelais zu erregen,         gebildet ist, und wenn eine
TUrkefte (5) in Reihe mit einer Si-  45   Unterbinden der Bewegung des
Aufzugs. cherheitskette (52) verschaltet ist. 16. Verfahren nach Anspruch
15 gekennzeichnet 11. Verfahren zum  Betreiben eines Aufzugs mit
durch die Schritte: Fahrten von GeschoB zu GeschoB nur dann,
Offnen des Prlfkontakts zu Beginn elner Fahrt, wenn eine TUrkette (50)
gebildet ist, umfas-  so    Feststellen, ob das TUrkettenrelais abgefallen
send die Schritte:                                  ist, und Offnen eines
PrUfkontakts (119) zu Beginn ei-       Freigeben der Aufzugsbewegung fir
den Fall, ner Fahrt,                                          daB das
TUrkettenrelais bei offenem PrUfkon- Bestimmen, ob ein TUrkettenrelais (54)
abge-       takt abgefallen ist. fallen ist, und
55 Unterbinden elner Aufzugbewegung fUr den        17. Verfahren nach
Anspruch 15, gekennzeichnet Fall, daB das TOrkettenrelais bei dein offenen
durch die Schritte: PrUfkontakt nicht abgefallen ist.
(3ffnen des Profkontakts zu Beginn einer Fahrt, 10    19                 EP
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TOrkettenrelais abgefallen     processeur de signaux. ist, fOr den Fall,
daB das TOrkeftenrelais abgefallen  2. Circuit selon ia revendication 1,
comprenant en 



ist, emeutes SchlieBen des Prlfkontakts,           outre: Feststellen, ob
die TOrkette gebildet ist und  6       un contact (60) d'etat du relais de
chaihe Verhindern der Aufzugbewegung ftr den Fall,         de portes, qui
s'ouvre et se ferme respective- daB die TUrkette offen ist.
ment en r6ponse al'excitation et a la desexci- tation dudit relais de
chaIne de portes pour 1& Verfahren nach Anspruch 15, gokennzeichnot
transmettre un signal d'etat de chaine de por- durch die Schritte:
10      tes audit processeur de signaux ; et Offnen des PrUfkontakts zu
Beginn einer Fahrt,         un contact de contr8le (119) connecte
Feststellen, ob das TUrkettenrelais abgefallen     dans ladite chahie de
portes, qui r~pond a un ist,
signal de commande (116) issu dudit proces- ftr den Fall, daB das
TUrkettenrelals abgefallen   seur de signaux en ouvrant le circuit de
ladite ist, SchIlelien des PrUfkontakts,          15       chaihe de
portes. Feststellen, ob die TOrkette gebildet ist, und flr den Fall, daB
die TUrkette gebildet ist,    3. Dispositif destine a inhiber le mouvement
Feststellen, ob die TUr des Aufzugs vollstfndig     d'une cabine
d'ascenseur (10) on captant l'6tat geschlossen ist, und
d'une pluralite de contacts en s~rie et en tran- fUr den Fall, daB die TUr
vollstandig geschlos-  20  smettant un signal (58a) d'6tat de cha~ne de sen
ist,                                            s6curit6 servant a inhiber
le mouvement de la Offnen eines Kontakts zum OberbrUcken eines
cabine si l'un des contacts est ouvert et a
Sicherheitskettenzulassungskontakts in elner        permettre le mouvement
de la cabine si tous Sicherheitskette, und
les contacts sont fermes, comprenant: Einleiten einer Fahrt.
25          une pluralite d'interrupteurs de portes (158, 42, 44, 46,...,
48) connectes en s6rie, qui 19. Verfahren nach Anspruch 15, gekennzeichnet
rdpondent & un signal d'une source AC en durch die Schrifte:
emettant un signal AC d'excitation du relais de Offnen des PrUfkontakts zu
Beginn einer Fahrt,      chatne de portes si tous lesdits interrupteurs
Feststellen, ob das TOrkettenrelais abgefallen   30  de portes sont ferm6s;
ist,                                                   un relais AC (54) de
chaine de portes qui far den Fall, daB das TOrkettenrelais abgefallen
r~pond audit signal AC d'excitation du relais ist, Schliefen des
PrUfkontakts,                    de chathe de portes en fermant un premier
Feststellen, ob die TUrkette gebildet ist und       contact (72)
normalement ouvert et en ouvrant fUr den Fall, daB die TUrkette offen ist,
Unter-  35  un contact (60) normalement ferm6, qui repond binden der
Aufzugsbewegung.                         audit signal de la source AC en
6mettant un signal de dofaut lorsqu'il est ferme; Revendications
une pluralite de contacts de securite (66, 68, 69, ..., 70) normalement
ouverts connectes i   j. Circuit de securite pour ascenseur, destine a   4o
en serie avec ledit premier contact normale- exciter un relais (84) de
chalhe de securite        ment ouvert, qui r6pondent audit signal de pour
transmettre un signal (58a) d'etat de la       source AC en emettant un
signal AC d'excita- chaine de securite a un processeur de signaux
tion du relais de la chaine de s6curit6 si tous (30), comprenant:
les contacts de s6curite et le premier contact une pluralit6
dOinterrupteurs de chaine de   45  normalement ouvert sont fermes at, dans
le portes (168, 42, 44, 46, ..., 48) connects on      cas contraire, en
emettant le signal d'etat de serie, qui repondent a une source AC en exci-
chatne de sdcurite servant & inhiber le mouve- tant un relais (54) de
chaine de portes pour        ment de la cabine ; et fermer un contact
permissif (72) de relais de          un relais (84) de chaine de s6curit4,
qui chalne de portes ; et                      50       repond au signal AC
d'excitation du relais de une pluralite d'interrupteurs (66, 68, 69, ...,
Ia chaine de securit6, on formant un contact de 70) lids b la s~curit6, qui
comprennent ledit      relais normalement ouvert (58) qui repond au-
contact permissif de chaine de porte, qui sont      dit signal de la source
AC en emettant le isolds desdits interrupteurs de chaine de por-
signal d'6tat de chaIne de s~curit4 pour per- tes dans un circuit sioe
s6par6, et qui r6pon-  55  mettre (a) le mouvement de la cabine. dent a
ladite source AC en excitant ledit relais de chatne de sdcurit6 pour
transmettre ledit    4. Proc~d6 pour transmettre un signal (58a) d'etat
signal d'etat de la chathe de sdcurit6 audit        de chaihe de securite a
un processeur de    21                 EP 0 455 919 B1
22            !   ,  M   ! signaux (30) servant afaire fonctionner un as-
8  Procede selon la revendication 6, comprenant censeur (10), comprenant
les phases consis-         en outre la phase consistant a: tant a:
ouvrir et former cycliquement une porte de transmettre un signal d'une
source AC a         cabine en reponse audit signal indicatif d'une 



une pluralite d'intsrrupteurs (168, 42, 44, 46,   6  situation dans
laquelle toutes les portes de- ... 48) de chaine de portes connectes en
serie,    vraient 8tre ferm6es et audit signal d'etat de la pour exciter et
dbsexcitsr un relais (54) de       chaine de porte qui est indicatif d'au
moins chatne de portes pour former et ouvrir respec-      une porte
ouverte. tivement un contact permissif (72) du relais de chalhe de portes ;
et                      10  9. Proc6d6 selon la revendication 6, comprenant
transmettre ledit signal de la source AC h      en outre la phase
consistent a: une pluralit6 dOinterrupteurs (66, 68, 69, ..., 70)    faire
en sorte que ledit signal d1'tat de la li6s    l la securite, qui
comprennent ledit       chaine de porte soit indicatif du fait que ladite
contact permissif du relais de chaihe de por-       chathe de s6curlt6 est
ouverte en prdsence tes, qui sont isoles desdits interrupteurs de   i5
d'un signal Indicatif d'une situation dans la- chaine de portes dans un
circuit serie separe,      quelle au moins uno porte devrait Otre ouverte.
et qui servent a exciter un relais (84) de chaf- ne de s6curite pour
transmettre ldit signal    10. Proc6d6 selon la revendication 4, comprenant
d'etat de chaine de s~curitM audit processeur       en outre la phase
consistant a: de signaux.                                20
utiliser pour ladite source AC une tension reduite par rapport & cello qui
serait autrement 5  Procdde selon la revendication 4, comprenant
necessaire d'exciter ledit relais de la chaIne de en outre les phases
consistent :                    sdcuritd si une chaine de portes (50) dtait
transmettre ledit signal de la source AC a      connectde en serie avec une
chalhe de s~curi- un contact (60) d'etat du relais de la chathe de   25  te
(52). portes pour qu'il s'ouvre et so fermo, respecti- vement en reponse A
ladite excitation et a      11. Proc6de pour faire travailler un ascenseur
en ladite desexcitation dudit relais de chaihe de     trajets d'etage a
etage exclusivement si une portes, pour transmettre un signal d'6tat de la
chaine de porte (50) est etablie, comprenant chafhe de portes audit
processeur de signaux;   30  les phases consistant a: transmettre ledit
signal de la source AC            ouvrir un contact de contr8le (119) au
d6- auxdlts interrupteurs de la chatne de portes et     but d'un trajet,
audit relais de la chathe de portes a travers un       v6rifier si un
relais (54) de chatne de por- contact de controle (119) intercal6 dans
ladite     tes est desexcitd, et chathe de portes, en reponse a un signal
de   35       inhiber le mouvement de l'ascenseur dans commande (116)
provenant dudit processeur           le cas oO ledit relais de chatne de
portes nWest de signaux, pour mettre ladite chatne de por-       pas
d6sexcite alors quo avec ledit contact de tes en circuit ouvert; et
contr8le ouvert. dmettre un signal de defaut de la chathe de porte en
presence a la fois dudit signal  40  12. Procdd6 selon la revendication 11,
comprenant d'6tat de la chatne de portes qui indique que       en outre les
phases consistent a: les interrupteurs de portes de la chatne de
dans le cas oO ledit relais de chafne de porles sont ferm6s et dudit signal
de comman-       portes est d6sexcite, fermer ledit contact de do.
contr8le, 45         verifier si ladite chaihe de portes est 6ta- 6.
Proced6 solon la revendication 4, comprenant        blie, et en outre la
phase consistant a faire en sorte          inhiber le mouvement de
I'ascenseur dans que ledit signal d'etat de chatne de portes soit   le cas
oO ladite chathe de portes est ouverte. indicatif du fait que toutes les
portes sont fermnes en presence d'un signal indicatif  so  13& Procdd4
selon la revendication Ii, comprenant d'une situation dans laquelle toutes
les portes     en outre les phases consistent a: doivent etre fermees.
dans le cas oO ledit relais de chatne de portes est d6sexcitd, former ledit
contact de 7. Proc~dd selon la revendiceation 6, dans loquel      contr8le,
ledit signal indicatif d'une situation dans laquel-  as  verifier si ladite
chaTne de porte est 6ta- le toutes les portes doivent etre ferm6es est un
blie, et signal de portes de cabines entibrement for-           dans le cas
oO ladite chathe de porte est m6es (PEF).
etablie, verifier si lesdites portes de cabines de 12    23
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sont entibrement fermees, et        18. Procede selon la revendication 15,
comprenant dans le cas ou lesdites portes do cabines       on outre les
phases consistant a: de l'ascenseur sont entibrement fermdes, ou-
ouvrir ledit contact de contr8le au debut vrir un contact servant a shunter
un contact        d'un trajet, 



permissif (72) de la chatne de relais de chalne   5    verifier si ledit
relais de chaine de porte de portes dans une cha-ne de securite (52), et
est ddsexcit6, ex6cuter un trajet.                                 dans le
cas ob ledit relais de chatne de porte est d6sexcite, former ledit contact
de 14. Procede selon la revendication 11, comprenant      controle, en
outre les phases consistant a:          10          verifier si ladite
chathe de portes est eta- dans le cas oO ledit relais de la chathe de
bile et, portes est d6sexcit6, fermer ledit contact de          dans le cas
ob ladite chaflne de portes est contr8le, et
etablie, verifier si ladite porte dudit ascenseur verlfier si ladite chathe
de portes est dta-    est entibrement fermde, et bile, et
i5          dans le cas oO ladite porte est entibrement dans le cas oO
ladite chaine de porte est       fermee, etablie, verifier si lesdites
portes de cabines de     ouvrir un contact servant a shunter un l'ascenseur
sont entierement fermdes et, dans       contact permissif de la chathe de
securite le cas ob lesdites portes de cabins de l'ascon-    dans la chaihe
de s6curit6, et seur ne sont pas entierement fermees, reveri-  20
ex6cuter un trajet. fier respectivement sl les portes sont entiere- ment
fermees jusqu'A ce qu'elles solent entib-  19. Proc6d6 selon la
revendication 15, comprenant rement fermees, aprbs quo! le mouvement de
en outre les phases consistant a: la cabins est permis, ou jusqu'A ce qu'un
ouvrir ledit contact de contr8le au debut minuteur depasse le temps
imparti, apres quoi  25   du trajet, Ie mouvement de la cabine est inhibe.
verifier si ledit relais de chaine de portes est desexciW6, 15. Procede
selon la revendication 11, comprenant          dans le cas oO ledit relais
de chaIne de en outre les phases consistant :                    porte est
ddsexcit6, former ledit contact de v6rifier qu'une porte dudit ascenseur
est  30   controle, entierement ouverte et quo ledit relais de la
v6rifier si la chaine de portes est etablie, chathe de portes est excite,
et                     et inhiber le mouvement dudit ascenseur.
dans le cas oO ladite chaine de portes est ouverte, inhiber le mouvement de
l'ascenseur. 16. Proced6 selon la revendication 15, comprenant  35 en outre
les phases consistant a: ouvrir le contact de contr8le au debut d'un
trajet, verifier si ledit relais de chathe de porte est desexcitd, et
40 permettre le mouvement de l'ascenseur dans le cas oO ledit relais de
chatne de porte est desexcite alors quo ledit contact de contr8- le est
ouvert. 45 17. Procede selon la revendication 15, comprenant en outre les
phases consistant a: ouvrir ledit contact de contr8le au debut d'un trajet,
verifier si ledit relais de chaline de portes  so est desexcite, dans le
cas ou ledit relais de chathe de portes est d~sexcitM, reformer ledit
contact de contr8le, verifier si ladite chaine de portes est eta-  55 bile,
et inhiber le mouvement de l'ascenseur dans le cas ob ladite chaine de
portes est ouverte. 13    


