
GB 2 065 058 B SPECIFICATION
Referring now to Figure 1 of the drawings, the illustrated arrangement
comprises a plurality of Elevator position detector device
landing floors vertically disposed at predetermined intervals and served by
an elevator car 4 which 5   This invention relates to a device for
detecting the    70 ascends and descends in a hoistway (not shown) position
of an elevator car.                       extending vertically between the
floors. The lowest In an elevator control system, it is essential to  floor
is designated by reference numeral 1, and the detectthe position of the
elevator car, and forthis  floor located just above it is designated by
reference purpose floor selectors are normally utilized.     numeral 2. 10
There are a variety of types of floor selectors, but    75   An actuating
cam 3 is disposed ata predetermined only recently computer and
microprocessor devices   position between floors 1 and 2 within the
hoistway. have been adapted to perform the necessary compu-  Such cams are
also disposed at other interfloor- tations formerly effected by means of
mechanical    positions, such as seen in the top portion of Figure 1.
selectors.                                           An interfloor detector
5 is installed on the elevator 15   One known method is carried out by the
provision   80 car 4 in order to detect when the car 4 is located at a of
outwardly projecting switch actuating cams dis-  predetermined position
between the two floors. posed at predetermined positions between adjacent
Floor level detector 6 is installed on the elevator floors within a
hoistway or elevator shaft. An interf-  car4 at a position laterally
displaced from the inter- loor detector is installed on the elevator car
and is  floor detector 5 and detects when the elevator car 4 20 adapted to
operate when it engages one of the cams.  85 is located at a respective
landing floor, 1 or 2. That is, A floor level detector is likewise
installed, on the  cams 7 and 8 will engage the floor level detector 6
elevator car and is similarly adapted to operate when  when the car 4 is
respectively located at landing floor it engages one of the cams. A
position-detecting cir-  1 or2. cuit computes and stores a car position
signal from  The floor level detector 6 and the cams 7 and 8 25 the
information received from the interfloor and  90 may also serve additional
purposes, such as detect- floor level detectors each time the detectors
operate  ing the zone in which the doors of the car 4 may be in response to
the movement of the elevator car.   opened, which is essential to the
control of the However, should the contacts of the detectors     elevator.
shake for any reason, or should the elevator car be  A counterweight 9 is
connected to the carthrough 30 moved slightly in the vicinity of the cams
by manual   95 a main cable 10 wound on a traction sheave 11. Posi-
control, the aforementioned computation is repe-   tion detecting means 20
receives output signals from ated each time contact is made by the
detectors, and  the detectors 5 and 6. as a result the calculated position
of the elevator car  Figure 2 is a block diagram showing the position will
be different from the actual car position.     detecting means 20 which
may, for example, be an 35   Accordingly, it is an object of this invention
to pro-  100 Intel-8085 microprocessor. This microprocessor vide a new or
improved elevator position detector   may, of course, be replaced by any
other suitable device in which the above mentioned drawbacks are   digital
computer. The microprocessor 20 comprises overcome or reduced.
an input/port 201, such as an Intel-8212, a central According to this
invention there is provided an  processing unit 202, such as an
Intel-8085A, a read 40 elevator position detector device, comprising: an
105 only memory (ROM) 203, such as an Intel-2716, a
elevatorcarfortravelling in either an upward or     random access memory
(RAM) 204, such as an downward direction within a hoistway and selec-
Intel-2114A, and a data bus 205. tively stopping at floor landings,
The operation of the position detecting means 20 at least one first
detector for detecting said    will now be described in conjunction with
the 45 elevator car passing through an intermediate zone    110 upward
travel of the elevator car4. Assuming that between adjacent landing floors,
the car is started upward from the lowermost land- at least one second
detector for detecting said  ing floor 1, firstly, floor level detector 6
disengages elevator car when it is located at a landing floor, and  the cam
7 and soon thereafter interfloor detector 5 position detecting means for
generating and stor-  engages the cam 3. 50 ing a car position signal from
the output signals of    115   This engagement of interfloor detector 5
causes said first and second detectors, and for modifying  the output
signal therefrom to flow to microproces- said car position signal only when
said first and sec-  sor 20 through input port 201. The signal is subse-
ond detectors are operated in succession.           quently transferred to
CPU 202, ROM 203 and RAM This invention will now be described in more
204 through data bus 205. A signal indicating the 55 detail, by way of
example, with reference to the  120 direction of movement of the elevator
car is also fed accompanying drawings in which:-                   to the
microprocessor from a separate source, well Figure 1 shows a block diagram
of an elevator pos-  known in the art and not shown. ition detector device
according to the present inven-  As a result, CPU 202 initially calculates
the present tion;                                               car
position according to the predetermined prog- 60   Figure 2 is a block
diagram showing one example  125 ram memorized in ROM 203. That is, by
adding a of the position detecting means which comprises a  value
corresponding to one floor to that of the car microprocessor; and
position signal memorized in RAM 204, this value is Figure 3 is a flow
diagram showing a floor calcula-  updated from FLOOR 1 to FLOOR 2 in
response to tion program employed in the position detecting    the upward
movement of the car. 65 means shown in Figure 2.                       130
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even if interfloor detector 5 is subsequently    signal will be outputted
at 316, but will not affect the repeatedly operated, no RAM memory update
will   RAM 204, as none of the boxes 310-313 has been take place unless
floor level detector 6 is operated  activated. first.
When the cam 3 is engaged by the interfloor detec- 5   Consequently, in
this case, the shaking of the con-   70 tor 5, the flow path through the
CPU is altered to tact of interfloor detector 5 for any reason, or slight
reflect this engagement, i.e., the signal will now flow movement of the
elevator car 4 by manual control  out of the "on" side of decision box 303.
Decision will not cause the signal or floor value memorized in  box 304
decides whether the value of "F" on RAM RAM 204 to be updated, causing the
memorized     204 is equal to "1 ". As RAM 204 is initially set such 10
value to remain, correctly, at FLOOR 2.       75 that "F"= 1, a signal will
exit from the "yes" side of Subsequently, when the car 4 reaches the second
the box 304, after which travel direction decision box floor 2, the floor
level detector 6 engages cam 8, after  306 will route the signal out of the
"up" side indicat- which, much the same operation as aforementioned  ing
that car4 is travelling upward. When the signal will be repeated.
Furthermore, assuming that the  passes through function boxes 310 and 314,
the out- 15 direction of movement of elevator car 4 is reversed    80 put
signal will command RAM 204 to increment its before the floor level
detector 6 engages cam 8,  floor count by one, such that it will now
contain elevator car 4 will begin to descent causing the  "FLOOR 2" in its
memory. Simultaneously, the value interfloor detector 5 to engage cam 3
again.     of "F" in RAM 204 will be set to "0" due to the func- The car
position signal memorized in RAM 204 will    tion of box 314. 20 not be
updated, however, because the floor level  85  When the car 4 reaches the
second floor, the floor detector 6 has not yet been operated.
level detector 6 will engage the cam 8, causing the When elevator car4
subsequently reaches landing  decision box 302 to now route the input
signal to the floor 1, floor level detector 6 engages cam 7 again to  "on"
side. Since "F"=0 is true due to the previous input a signal to the
micro-processor 20. The micro-  function of box 314, the output from box
305 will be 25 processor is suitably adapted to be able to detect the   90
"yes". Travel direction decision box 307 will route direction of car
travel. As a result, the car position  the signal to the"up" side, as the
car is travelling signal memorized in RAM 204 is changed from      upward,
and the signal will then enter decision box FLOOR 2 to FLOOR 1.
308. The box 308 will route the signal to the "up" All of these memory
updates are performed by   side if the car was travelling "up" the last
time detec- 30 computation in accordance with the floor calculating   95
tor 5 was engaged, i.e. the last time direction detec- flow diagram shown
in Figure 3, as described below.  tor 306 was operable to direct the signal
to the "up" In Figure 3, which schematically depicts the inter-  side.
Since this is the case in the present situation, nal logic of CPU 202, an
input 301 flows via decision  the signal is routed through the "up" side of
decision chain 302 to 309 to an output 316, after enacting any  box 308. 35
of the processes denoted by boxes310 to 315. Detec- 100  The signal is
outputted at 316, via function box tors 302 and 303 are adapted to
discriminate bet-  315, the output causing RAM 204 to change its ween the
operative states of the floor level detector 6  memorized value of "F" from
"0" to "1". and interfloor detector 5, respectively.           This flow
procedure is identical for further upward Detectors 306 and 307 are adapted
to discriminate  travel of the car4 to further floors. In the case of 40
the actual direction of car travel and detectors 308    105 normal downward
travel, the procedure is similar, and 309 are adapted to discriminate or
"remember"  but the functions of direction decision boxes 306, the
direction of car travel atthetime when interfloor  307 will be opposite and
the RAM 204 will be made detector 5 was previously operated and process 310
to decrement its stored FLOOR value since function or 311 was performed.
box 311, rather than 310, is now operable. 45  Processes 310 to 313 are
adapted to add or sub-    110  As can easily be seen, if abnormal elevator
opera- tract a signal corresponding to one floorto orfrom  tion occurs, the
RAM 204 cannot be madeto errone- the memorized car position signal, as
appropriate.  ously indicate an incorrect value of FLOOR. For The character
F shown in boxes 304,305,314 and  example, if the elevator for some reason
vibrates, 315 represents tentative data memorized in RAM 204  causing
detector 5 to successively engage the cam 3 50 which are adaptedto
interlocksoasto allow detec-   115 morethan once, RAM 204 will not be
affected. This is tors 6 and 5 to operate only in succession, as more
because, upon the first engagement of detector 5 fully described below. In
normal car operation, the  with cam 3, the value of "F" will be "1' " thus
causing processes 312 and 313 are not performed, and only  a "yes" output
from box 304. Upon subsequent one of processes 310 and 311 is performed.
engagement, however, "F" will be "0" due to the 55  In normal operation,
the elevator car 4 will leave    120 operation of box 314, and thus the
output from box from the first or bottom floor 1, the RAM 204 having  304
will be directed to the output 316, with no effect been previously set to
contain the signals corres-  on RAM 204. ponding to "F"= 1 and FLOOR= 1. As
the car moves  If, for some reason, the car4 travels upwardly past upwards,
the detector 6 will disengage the cam 7,  the cam 3, and then returns to
the first floor without 60 andthe operation withinthe CPU 202 will be
asfol-   125 reaching the secondfloor, the RAM 204 will incre- lows: a
signal routed from input 301 will exit through  ment its value of FLOOR
upon engaging the cam 3 in the "off" side of decision box 302, indicating
that the  its upward travel, and then will decrement the detector 6 is not
engaged. This signal will likewise  FLOOR value upon the car returning to
the first floor. exit through the "off" side of decision box 303, as  In
this situation, the value of "F" is set to "0" upon 65 the detector 5 has
not as yet been engaged. This  130 the first engagement of cam 3 with the
detector 5.    3
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detector 5 will have no effect either on the values of  a central
processing unit (CPU) for performing a "F" or FLOOR which are now set at
"0" and "2"        predetermined calculation in response to the read
respectively, memorized in RAM 204, as discussed     only memory (ROM), and
5  above. Assuming the car 4 never reaches the second   70   a data bus for
transmitting said signals. floor but instead returns to the first floor,
the FLOOR  4. An elevator position detector device substan- value memorized
in RAM 204 will be changed from      tially as hereinbefore described with
reference to "2" to "1" by the following operation. When the      and as
shown in the accompanying drawings. detector 6 is activated indicating a
return to the first  PrintedforHer Majesty'sStationery Office
byTheTweeddalePress Ltd., 10 floor, box 305 will direct the signal to the
"yes" side,  Berwick-upon-Tweed, 1983. direct the  Published the Patent
Office.25 Southampton Buildings. London, WC2A lAY, and travel direction
decision box 307 will directthe  from which copiesmaybe obtained. signal to
the "down" side, indicating that the elevator is travelling down. Decision
box 309 will direct its outputto the "up" side because the last 15 time
direction decision box 306 was activated, the car was travelling upwardly.
Function boxes 313 and 315 will now cause the signal outputted at 316 to
change the memorized values of "F" and FLOOR in RAM 204 to "1" and "FLOOR
1" respectively, such 20 that RAM 204 will correctly indicate the position
of the elevator car in the hoistway. As is apparent from the above
description, the elevator position detector device according to the
invention is controlled so that the car position signal 25 memorized in the
computer coincides precisely with the actual car position even if the
interfloor detector operates erroneously or the elevator car moves
irregularly. While the present invention has been illustrated 30 and
described in conjunction with a single preferred embodiment thereof, it is
to be understood that numerous changes and modifications may be resorted to
without departing from the spirit and scope of the present invention. 35
CLAIMS 1. An elevator position detector device, compris- ing: an elevator
car for travelling in either an upward or downward direction within a
hoistway and selec- tively stopping at floor landings, 40   at least one
first detector for detecting said elevator car passing through an
intermediate zone between adjacent landing floors, at least one second
detector for detecting said elevator car when it is located at a landing
floor, and 45   position detecting means for generating and stor- ing a car
position signal from the output signals of said first and second detectors,
and for modifying said car position signal only when said first and sec-
ond detectors are operated in succession. 50   2. An elevator position
detector device as claimed in Claim 1, wherein said position detecting
means is further operable to detect whether the direction of travel of the
elevator car when the sec- ond detector is operated is different from that
at the 55 time when the first detector was operated, and to the modify car
position signal to that of the floor posi- tion at which said second
detector is located when said difference is detected. 3. An elevator
position detector device as 60 claimed in Claim 1, wherein said position
detecting means comprises: an input port receiving the signals from the
first and second detectors, a read only memory (ROM), 65   a random access
memory (RAM) for memorizing a    Subsequent engagements between cam 3 and
car position signal, detector 5 will have no effect either on the values of
a central processing unit (CPU) for performing a 



"F" or FLOOR which are now set at "0" and "2"      predetermined
calculation in response to the read respectively, memorized in RAM 204, as
discussed   only memory (ROM), and 5  above. Assuming the car 4 never
reaches the second   70   a data bus for transmitting said signals. floor
but instead returns to the first floor, the FLOOR  4. An elevator position
detector device substan- value memorized in RAM 204 will be changed from
tially as hereinbefore described with reference to "2" to "1" by the
following operation. When the    and as shown in the accompanying drawings.
detector 6 is activated indicating a return to the first  Printed for Her
Majest's Stationery Office by The Tweeddale Press Ltd. 10 floor, box 305
will direct the signal to the "yes" side,  Berwick-upon-Tweed, 1983
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY.
and travel direction decision box 307 will direct the  from which copies
may be obtained. signal to the "down" side, indicating that the elevator is
travelling down. Decision box 309 will direct its output to the "up" side
because the last 15 time direction decision box 306 was activated, the car
was travelling upwardly. Function boxes 313 and 315 will now cause the
signal outputted at 316 to change the memorized values of "F" and FLOOR in
RAM 204 to "1" and "FLOOR 1" respectively, such 20 that RAM 204 will
correctly indicate the position of the elevator car in the hoistway. As is
apparent from the above description, the elevator position detector device
according to the invention is controlled so that the car position signal 25
memorized in the computer coincides precisely with the actual car position
even if the interfloor detector operates erroneously or the elevator car
moves irregularly. While the present invention has been illustrated 30 and
described in conjunction with a single preferred embodiment thereof, it is
to be understood that numerous changes and modifications may be resorted to
without departing from the spirit and scope of the present invention. 35
CLAIMS 1. An elevator position detector device, compris- ing: an elevator
car for travelling in either an upward or downward direction within a
hoistway and selec- tively stopping at floor landings, 40   at least one
first detector for detecting said elevator car passing through an
intermediate zone between adjacent landing floors, at least one second
detector for detecting said elevator car when it is located at a landing
floor, and 45   position detecting means for generating and stor- ing a car
position signal from the output signals of said first and second detectors,
and for modifying said car position signal only when said first and sec-
ond detectors are operated in succession. 50   2. An elevator position
detector device as claimed in Claim 1, wherein said position detecting
means is further operable to detect whether the direction of travel of the
elevator car when the sec- ond detector is operated is different from that
at the 55 time when the first detector was operated, and to the modify car
position signal to that of the floor posi- tion at which said second
detector is located when said difference is detected. 3. An elevator
position detector device as 60 claimed in Claim 1, wherein said position
detecting means comprises: an input port receiving the signals from the
first and second detectors, a read only memory (ROM), 65   a random access
memory (RAM) for memorizing a    


