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2075219 ABNORVAL ELEVATOR SPEED DETECTOR 1° - The pzﬁﬁgppééﬂy ntion
r es to an abnormal el evator speed detector, and nore paf¥duda ¢fto n
el eyat or speed detector which rapﬂdry detects abnormal speed of an el evator
toié& ure safe running of the 5 elevator. If an elevator controller fails
by\so cause, aRﬁ’ﬁGﬁMﬂi (5 VﬁWtﬁE yD@P@@*%' |y intrease or decrease
dependi ng on the Tmﬁ1ﬁ1rfﬁ-fl;rfﬁuﬁﬂrﬁfgg;ﬁﬁﬁrﬁ} t a dangerous condition.
Thegefore, such an abnormal. 10 operation nust .-be rapidly detected to assure
safe running of the elevator. One of prior approaches to the above problem
I's described below with respect to an A.C. elevator driven by a three-phase
I nduction notor. The speed 15 control of the A C. elevator is effected by a
driding torque cofheopresenthanvent borr relpies |9 awnabnoedalhyri st or
circuits inserted in tw or three phases of the primary wi nding to control
a pri melevatiorgspeédt e tieehoxt j andomorebparddawlarly theavonduction
phase 20 angle of the thyristors for controlling a driving torque, and a
br aki ng@lteoratiar cspeed| detiectan ovhiehprapiddypdetespudbapraadectifyi ng
thyristor circuit to the induction notor for controlling D.C. braking

t or que SPSSId «af tarreleveyoroa @ 55weet aafeoryndiag phhsBhéngl e of the 25

thyristors. The driving force or the braking force -2-
5 elevator. _

If an elevator controller falls by some cause,
‘a speed of the elevator may abnormally increase or
decrease depending on the nature of the cause to bring
about a dangerous condition. Therefore, such an abnormal
10 operation must be rapidly'détected to assure safe
running of the elevator.
One of prior approaches'to the above problem
is described below with respect to an A.C. elevator : -
driven by a three-phase induction motor. The speed
15 control of the A.C. elevator is effected by a driving
| torque control unit having inverse-parallel'connected
thyristor circuits inserted in two or three phases of
the primary winding to control-a primary voltage of the
induction motor by controlling the conduction phase
20 angle of the ﬁhyristofs for controlling a driving torque,
and a braking torque céntrol unit which supplies a D.C.
output of a rectifying thyristor circuit to_thé induction
motor for controlling D.C. braking torque applied thereto
by controlling the conductor phase angle of the
- 25 thyristors. The driving force or the braking force



-

A

1 of -the induction notor is feedback-controlled in accordance wth a

di fferente between an actual speed and a reference speed command over an
entire running range fromthe start of the elevator to the stop of the 5
el evator at a target floor. kn such a co@trol system if the thyristors of

the driving and/or braking torque control units fail, the elevator may
under go thejf obleOghRg 1T IRIn HBYH | 18- r&@dbséﬁnebﬁtrwgecit h¢, el evator is
runp#ng 10. upward and the load of its cage is small, or when the el evator

i's running dovwasgbedandet ha thoad dﬁfﬁéteeze@gebeswéengsn asdubfil ispred
thyristors of the driving torque control unit become nonconductive thereby

failing to appapdt herederenceoldpeesi tovnnEndiodvér dheeatgvat eunhingpeed is
gradual ly increased by an unbal ance torque determ ned by a difference

bet ween the werghgeofrbome thegastart td tme gdlevdtarcbonthewsitgpt cfheatef .
Even if the speed exceeds a synchronous speed of the notor, no regenerative
braki ng forZe e3ewatoropsdabdanget i norhml suohtageoh@raﬂplsiyectem), t he
not or and hence the el evator speed increases up to a dangerous speed beyond
the rated speedift hbeebhyristons fof Ithe drlveing and/orhbrekingstorguen the
braking torque control unit are fixed at conducting 25 state, that is, gate
control is di se@negosoungss ﬁﬁéhﬂnﬁh@n%ﬁ%ﬁ%ﬁﬁ#a@%Y|HndeHBQdéhﬁode an
excess D.C. current flows_ through' he notor causing a | arge braking force
to be devel opeflol l@wénSeégpprmPaengaﬁﬁ¥ﬁn1s rapidly

For example, when the elevator is ruhning
10 upward and the load of its cage.is small, or when the
elevator 1is running @ownward and the load of the cage is
large, and if the thyristors of the'driviné torque
control unit become noncohdﬁctive thereby faiiing to
apﬁly the normal voltage to the moﬁhr, thé'elevétdr
15 speed is gradually increased by an unbalanée torque
determined by a difference betwéen the weight of the
cage and the weight of é counterweight thereof. Even
if the speed exceeds a synchronous speed of the motor;.
no_regenerativé_braking force is developed because no 
20 normal voltage is applied to the-motdr and hence the
elevator speed increases up to a dangerous speed beyoﬁd
the rated speéd thereof. -
| If the failure is such that the thyristors in |
the braking torque control unit are'fixéd at conduéting
25 state, that 1s, gate control is disabled so that the
thyristors operate in a diode mode, an excess D.C. curréﬁt
flows through the motor causing a large braking force |

to be developed. As a result, the elevator is rapidiy



-3- 1 decel erated presenting abnormal shock to passengers of the elevator.
In addition, if the thyristors or the control devices for the thyristors 6&f
t\ie driving torque control 5 %Pit and the braking torque control unit fai
§fs mul - taneously, the el evat®r? uhdergoes simlar -abnormal operations. One
\\\p the met hods for detecting the abnormal operation or failure is as
I ol deeslersted presenting appormpi sbork KR PRSIRNEGRF$PL voltage is not -~
applied to the el evator and the el evator speed increases, a current flowi'rng
in the ®de¥REPT -nonitored and if the current i's detected as zero the power
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fal | ich the thyristors of the braking torque control unit fail and
tfuéé#g%%?gﬁgis rapi dly decelerated, the braking current is nonitored anq

if it exceedsope WRP%nd iMd$ncdst#ernaeEBbthngkivle abnormal

operation or failure is as follows.

PR

10 For the failure in which the normal voltage
is not applied to the elevator and the elevator speed
increases, a éufrent flowing in the motor is monitored
and i1f the current 1s detected as zero the power supply
is'immediately turned off and the electromagnetic brake

15 1s actuated to stop the elevator. _

However, since the driving torque and the
braking torque are alternately applied for continuously’
controlling the speed over the entire running range,
there necessariiy exists a time period in whiéh.the

‘20 current is zero at a switching point.of the torques.
Accordingly the detection of the fallure by such zero
current method is ineffective during the torque switching
period. Thus, if the failure occurs during that
period, the failure cannot be detected.

25 For the failure ih which the thyristors of the
braking torque °°n?f°1 unit fail and the elevator is
rapldly decelerated, the braking current isfmonitored

and if 1t exceeds an upper limit of the normal braking



1 current range, an abnormal condition is determ ned and the power supply
is furned off and the el ectromagnetic brake is actuated to stop the

el evator. Since the torque of thé el ectromagnetic brake is nuch smaller
than 5 the D.C. brakirg torque which would otherw se occur at the fail re@
t he shock presented to the passengers_m@eg the el evator is stopped by t

el ectromagneti c brake actuated upon detection of the failure is smaller

t hae* t hat when th I t ' d. by the D C ' .
However i SCRIEanbr BRNES »c AP SRRCREEd: AU HER oL ® ieePEREng, B, coc
f the t h teristi f, th t t | I sti
of 1he currentiBGPaKER SUPRIY, AP AUTERd B/ ST TR cerr Rpr PRAZREAR o7 i
br aki t b t ' I t ' t
Povel n' i 1o oRRRI 1BpepRERERS. BGReNS e Qvalof” JERRTCIRT FUTIN

occurs and theohoaki BE. EWe! 89l dbBEhBAIRY 1 el ofk OfiugReSmAL edotagh: t he

abnornal cond n-un the current es the set |evel

ACCOVdin9|$bn%%éabiétaﬁ§9kingﬁg§&hue WELIWIwehidi #6HerwllBE, okBar at

above- ment defectron ne s cannot satisfactorily detect the abnormnal
operation of the eheyabar VAR sHRICPrdsinte@eat thef passbagerse whan
driving torque control unit-or the braking torque control unit fail.

Therefore, ityhe desvasbhe1is0 stloppethity tfiee deléctromagaeticobraieed in the
prior. art

actuated'upon detection of the failure is smaller than
ﬁhat when the elevator is stopped by the D.C. braking
10 torque. |

Howéver, in such a braking current detection
method, due to the variances of the torque characteristic
of the motor and the detection characﬁeristic of the
current detector, the reference level for detecting the

15 abnormal braking durrent must be set to much higher
level ﬁhan the maiimum current level in its normal
operation condition. As a result, even if the failure
occurs and the braking curreﬁt increases, the detector
does not detect .the abnormal-condiﬁion until the current

20 reaches the set level. Accordingly, satisfactory
detect is not attained.

Thus, the above-mentioned detection methods
cannot satisfactoriiy detect the abnormal opefation of
the elevator when the control elements of either the

26 driving torque control unit or the braking torque control

unit fail.

Therefore, it is desirable to

eliminate the difficulties encountered in the prior art



—~-5- system and provide an abnormal el evator speed detector which
%:%mredi ately detects the abnornal operation of the el evator caused by fhe

ilure of the driving torque and/or braking torque control units to

event abnormal increase or decrease of the elevator speed. 5
Accaysiten and proyige cane abnommadneleyatonsipeed deseotariwhich imnedietely speed
det & r2YAOhe | Sbvalor|caUssP by e fERI1BRN YECI N 2 |
pl urcf';lett'lg‘%';:/g %Peﬁ%%ﬁ%@g’%ve neaﬁrsr@gr@%ri vigogesajd gfevator car so as to

f ol 1the driingctanqunctnddpErakingrdeadaum OBt EH Rl e tRBTSVeRBr detecti ng
I UNNibReEdIe Sc flaseabsl debeydieObE e, eTéVattonspeedn! speed detect or

conprising: 10 storage,neans for, storjng set _of speed dat.a representing.a
p?edetanmjdﬁéﬂzd @rﬁﬁ%%ﬁﬂﬂﬁﬁfﬁ%isﬁfwgfw and Io;mer
Speespe tegtonidor evatprasysten gvar elewa cax tfoonsexfviaingar anet er
Mhose RLAG Y FIF186H ORptle neliI %68 Alilfhe "B URVELSK G8MsPhaMEs 1O U
mar&pi'g?ﬂregdﬂs hg out ’of sai avs orage TEANS t he upper ancf's_ ower speed

| i mifiollkew s predetemined speed womnande end il ispeed detectiorr Eort deleqtdngr t he

par 3REhie abbed dESaRd QYatorCadr Skaid %bﬁaﬂ:mnspeéa)aeeé&b?rc&@aﬂﬁﬁ%er :
conpar i ngga act yal speed of Saééf elsﬁe%%télgr car: W.thh said upper and’l ower .
spRForags megns LOTIBG A S&t OF SP B EPEeHELIRE Und generator neans

for [Henetaidingd abhbifiall shled! ehRedidhy ittend Olde€@iminifig When sai d act ual
speed i s hi.gher than ai'-jd ey speed,timt valu %r ower than said | ower
speMEPFT And "\ LOWGZ . 0 1‘“??'3:2 Lol bﬁ?ﬁ%@fﬁm 2i YWt 12 now be |
des diundeibnb gt van pavimetez nyhiosews ireationadly hthanges afseyithg drawi ngs, in
whi ! R Q- L is a. 'E%gm%n OV Y- t of a
typi%nr:i efaﬁ%’f gtgﬁ%%oeﬂ\gfqt g‘?mcsg%ﬁ.g‘ll er. gﬁ\ah%%gf‘%e%tg?é .egltggﬁﬂvent ion is
appltheaupper mid) lower speed Himib values fafr f8id pastemmaceorrespendingotoehd 30
Pat (frPent™va1ue ofSthe Dafhrtetdr A SO W186atdTSEAC BRAEs Tamkhing)r at i on of

camparator means- for comparing an actual speed of said elevator car with

said upper and lower speed limit values as read-out of said storage means,

and generator means for generating a signal to stop said elevator car,

20 when said actual speed is higher than said upper speed limit value or
lower than said lower speed limit value. _
Embodiments of the present invention will now be described by

way of example with reference to the accompanying drawings, in which;

25 Fig. 1 is a block diagram showing an arrangement of a typical
example of an elevator controller to which the present invention is
applicable,
~N

Fig. 2A and 2B show two fomms of elevator speed command
30 pattern,

Fig. 3 is a block diagram shcming a schematic configuration of
a microcomputer used in the present invention,
35 Fig.4A and 4B show diagrams illustrating relationships between
an elevator speed and an abnormal speed check pattern and a speed
comnand in accordance



a m crocomput

shoﬁ/diabrans i1lustrating relationshi ps between an el evator speed and an

abnor mal = spee
wi th ore enbo
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sp®d in the

show di agr ans
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enbodi nent of

er used in the present invention, 35 . Fi g. 4A and 4B

d check pattern and a speed command i n accordance -6 -

di ment of the present invengion. Figs. 5 and 6 show exanpl es
of "menory maps of a ROM and a RAM respectively, Figs. 7 and 8 show fl ow

' t. e QQERH%?r ; t the abnormal
e odisonrgent%ﬂgégggfg?ea?z\ﬁtgxh P gs. Aiar{n‘getgtgxL igs. 9A and 9B
illustrati 8t hsrangl 8t kAR icRAMAlME Y HnskFVRALE Skeed

bnormal speed chetk pattern and thé speed conmand 1n anofher

grgouwgﬁawg.Rmmenfggﬁecﬁgggly%OA and 10B show di agrans

1

G

illustrating relationships bet ween the el evat or speed and the speed commuand

in a further enbodi ment Pfgshe7paraett show T icHart b Figroddss8ews a

fl ow chart of
abnormal spee
Referring to

a process carried out by the conputer for detecting the
¢drried codpdyrevheasonpusieed toi de teats tHE AmieridB.

Fig. |, a cage 1 of an elevator 20 is carried by a sheave 4
through a ropspeed tin & heuvenbodbneght s2assbadlatdd oriitte Riger ©pdand t he

rope 3. The sheave 4 is coupled through a reduction gear 5 to an el evator

driving three

10

15

20

25

se induction notor 6 and

Figs. 94 and 9B show dlagrams illustrating
other relationships between the elevator speed and the
abnormal speed check pattern and the speed command in
another embodiment of the present invention,

Figs. 10A and 10B show diagrams illustrating
relationships between the elevator speed and the speed'
command in a further embodiment of the present

invention, and

Fig. 11 shows a flow chart of a process carried

out by the computer for detecting the abnormal speed
in en embodiment associated with Figs. 10A and 10B.
Referring to Fig. 1,;a cage 1 of an elevator
is carried by a shegfe 4 through a rope 3 with a
counterweight 2 attached to the other end of the rope
3. The sheave 4 1is coupled through a reduction gear 5
to an elevator driving three-phase induction motor 6 and
an electromagnetic brake 7. Qoupled to the induction
motor 6 1s a three-phase A.C. tachometer generator 8.
Since the output voltage and frequehcy of the A.C.
tachometer generator 8 are pfoportional to the rotation

speed of the motor 6, the output is converted to a



el ectromagnetic brake 7. Coupled to the induction 25 notor 6 is a
ree-phase A . C. tachoneter generator 8. Since the output voltage and
requency of the. A C. tachonmeter generator 8 are proportional to the
rotation speed of the motor 5,7 the output is converted to a 1 pul se
train by a waveformreshaper 13, which pulse train is used to detect the

0Spiyl MPfefdri PBBREDeFIT | hati dt®ilisdhgraghput of the . .-
?acﬁg%g{ée(r%&'géeiﬁrﬁ% 8 is also rect F)f i'edqt’o produc%&a D. C. Qg%lgnal 5 whi ch™#

I s peoRgeld elddtedtetel pesiyioh bife telec\e@edratdMi naC. signal is .
conpared with a reference speed. command to be described |ater to control
t hemdhnerndefserddeddidter br afhegoltput &f ttiie dctioflet éraccordance with. a
di fference therebetween. 10 - R T. and S denote feeder lines of a
t hr genepatosr A 13 giserrechpfied Aonproduwe actDolrcsigndI is controll ed
by an el evator controller 19 to change line connection for selecting the
8l ewhtich dsnprepaniiionakhtasthpwaredocdty of thevekeviatanni ng, nmai nt enance
15 running or normal running and connected to a thyristor controller 16
whi Thisnd.Gdesignad iscompanedcwithol mefleregainspeedr aki ng torque
controlling unit 16B arranged of thyristors or conbination of thyristors
andcampand. tas bes dasnnihed drFern§ot seaterdorfthe dekyingsD 20 control s
the driving torque inparted to the notor 6 by phase controlling the
thyFP§98r§%90ﬁ t ng ckpreei 08 ﬁﬁ&s@@ﬁﬂrték#ﬂkﬁ%ﬁ@%ﬂé§€esupply, and

t he braking.t e cont.rol njt 16B is connected to two of the three phase
wgtg 5'gif¥g¥éncer%heregeéween. - . P

10 : R.T. and S denote feeder lines of a three-
" phase A.C. power supply. A main contact éircuit 17
is coﬁtrolled by an elevator controller 19 to change
line connection for selecting'the elevator running mode
such as upward running, downward running, maintenance
15 running or normal running and connected to a thyristor
controlier 16 which includeé a-driéing torque control
unit 16D and a braking torque controlling unit 16B
arranged of thyristors-or combination of thyfistoré and
diodes. As is known phé driving torque control unit 16D
20 controls the driving torque imparted to the motor 6 by
phase controlling thé thyristors connected to respective
phases of the three-phase supply, and the braking torque
control unit 16B iS-connecﬁed to-two'of the three phase
and controls the D.C. braking force imparted to the
25 motor 6 by phase-control of the thyristor. A phase
controller 15_controls the elevator speed in speed
feed-back mode by controlling fhe firing ﬁhase of the

thyristors of the thyristor controller 16 in accordance



and controls the D.C. braking force inparted to the 25 notor 6 by

phaée-coﬁt rol of the thyristor. A phase controller 15 controls the el evat

speed in speed feed-back node by controlling the firing phase of the
thyristors of the thyristor controller_1% lin accordance -8-1 wth a

reference speed command froma digital

shown i'n Fi,g.

conput er such as a microconputer 14

t atWonet er lger'{é'rg?é a%éf%%%ﬂg#ﬁléél ¥§5@%g?kh%é§r'¥f P%T&Q%ggg%éﬁﬁgggpgf .t he
el evator is drgwgp £4. 2 ﬁf@ﬁg¢é‘9%h9%ng“igfﬁ§%d ﬁprﬁ%‘?#aﬂg&n&rﬂgair om

the m croconputer 14. The spee

onman as a pat Fch™rTs

as a

function of !islcsese ¢ % nd! e1eyatod! shBReCIrpen Endliddiodicteberali on

period and falls as a 10 function of position or a run distance fromthe

-decel era- tiogen¥rdtidy N8l POTHPoGERI DH1HCSREAbACIORARPSY; theisagengrated
by the m croconputer 14 based on a position signal froma wavefornmreshaper

12 and ot her

dfyttie dlovratde 19CAPIPEAr ageacisple@d Foldbwelry ad Ospeed

controller 15 and an internal clock. Mre particularly, the speed command

18 i s issued
conmmand. dat a

RomEnde 8 gdyerated nfrout thec aiceraronputeomel pf speed
whi ch are predeterm ned accord- ing to a predeterm ned

preferred speed pattern ThengspeedOcémmanihaSshast a pattert ophdéhtheses

el evat or and

stored in a read-only nmenory (ROM 26 of the m croconputer

in response tést iandunaetiion-pf i bimei Japsedeafhegesbaattdhg of the

10

15

20

25

elevator during acceleration period and falls as a

14,

function of position or a run distance from the decelera-

tion initiating point during deceleration period. It
is generated by the microcomputer 14 based on a position
signal from a waveform reshaper 12 and other signals
from the tachometer generator 8, an elevator controller
and an internal clock. '

More particularly, the speed command 18 is

issued by sequentially reading out a corresponding

one of speed command data which are predetermined accord-

'ing to a predetermined preferred speed pattern ranging

from the start to the stop of the elevator and stored
in a read-only memory (ROM) 26 of the microcomputer 14,

in response to timer interruption signals each generated

at every predetermined time interval after the start

of the elevator or position interruption signals each
generaﬁed at every predetermined distance of run of the
elevator after initiation of deceleration. This will
be more fully explained later. The timer iﬁterruption-

signal 1s generated every time when a predetermined



every predetermned tine interval after the start of the elevator or
ppsition interruption signals each 25 generated at every predeterm ne
stance of run of the elevator after initiation of deceleration. This
ill be nore fully explained-l®ter. The tiner interruption signal is

*

generated every tinme when a predeternined 1 nunber of clock pul ses
- ?.en%.ﬁfb%fi' Rye e idkier pal sebogkndtatied iy 1 clisoFmal e 1ddxhave been counted -
romstarting of the elevator. The position interruption signal is A

genenaigyd tey dhdBompated Ructaler Hewtd dountder robmpul ses generated by. -
the tachoneter generator 8 have been counted frominitiation of the

decglcaraiiirgh of the elevator. TMhestpwdivipn i iwtefrupeiohevator and the .
position where the elevator initiates deceleration are determ ned by the
m cedgmalutis deherated every tlmenmbenmemredetiermiredce w th various
operational paranmeters of the elevator such as car call, hall call and
Punnumperosift ipul 9és t generatetdobyt dhee tichoneker| geperators 8§ s di scl osed
in, for -exanple, U S. Patent No. 3,750,850 issued August 7, 1973 and
ent helved berm@owsted| fromr 1ndtiat imne\aff dthe deceheratidon @dt ail s t hereof
. are not explained here. A speed command in acceleration run and const ant
speblter ¢eviatari s, The atavtdng: tdmec ofndike ielgeabent adbased on the data
obtained by the timer interruption, and a speed_command in a decel eration

20 the, pofditien wherectbeatlisvatonmdrdltiatrsctaceleBasdanon the data

obt ai ned by the position.interruption. The speed command has a stepw se
i ncAEgsAsfeamingd (REsthg microcomputer 1% or any other

10 . known means in accordance with various operational
parameters of the elevator such as car call, hall call
and running position of the elevator to be described
later. This is disclosed in, for example, U.S. Patent
No: 3,750,850 issued August 7, 1973 and entitled "Floor

15 Selector for an Elevator car" and hence details thereof
are not explained here. A speed command'in acceleration
run and cohstant speed run, that is; an acceleration
command is generated based on the data obﬁained by the
timer inte:ruption, and a speed command in a deceleration

20 run, that is, a deceleration command is generated
based_on the data obtained by the position interruption.
The speed comﬁdhd has a stepwise increasing and decreasing
pattern as shown in Flg. 2A and it is used as a base for
generating an abnormal speed check pattern. It 1is con-

25 verted to an analog quantity by a D/A converter and

smoothened by a filter circult to produce a speed command

as shown in Fig. 2B which 1s used to control the firing

phase angle of the thyristqrs of the thyristor controller



abnor mal ®speed check pattern. It is con- 25 verted to an anal og quantity

a D) A converter and snoothened by a filter circuit - to produce a speed
command as shown in Fig. 2B which is used to. control the firing phase
angle of the thyristors of the thyristor controller - 10 - 1. 16 by the
phase controller 15. In order to deteet lOhe position of the el evator,

posh¥i on detectors 10 and 11 are nnuggedmﬁg the cage 1 of the elevator so
as to prodécel§ $¥althe RhaRe¢eREToLEeryfian they pass across one of shield

Che run of the o bvat or 1 Qe &0 rheetchPeoboariiamad paa STReer.
the run of the el evator, .U 0] Cc es- | . 2
fl he | fl d ' fl | andi ' of th
el eva o éteﬁa%}?%%g??f%&ea%%%‘%sfé‘%B‘E#SF ¥ Briied fi' s L[ PER Aes e
"ot or ence. nungfal 1. XLk R0 (T b, BEGARERLS TRl oy MR VALY

i ti det ' t | t t ed
ot ht The- ShoRhRRS ehey Hads’ Aol oL 19 Ehisdd Babds® dhfier dndoun ©

used as a ref ‘E‘,E‘%%?Dela),shtééﬁbc@f@eii‘? AENaP8Pekite Olpdiht alrPUN O pdSh

detected by the munber” of pul ses generated by the tachoneter generator 8

i ndi cative of gtthgpelim@i Jr¥Ke fé PavaPEr, cbekenae 20 pdititd i¥brredbe floor
| andi ng position of the elevator is deteCted by the signals derived from

the position ¢genddir@ To the highest floor or the lowest floor and at

pattern as shown in Fig. 2A and it is used as a base for generating an <SZ§%%L
b

stop points or floor landing points of the elevator at

10 respective floors. In Fig. 1, one of the shiéeld piates
mounted at the floor 1andiﬁg points at the respective
floors 1s.shown by reference numeral 9. A'position
determined by signals derived from the position detectors
10 and 11 wheﬁ passing across the shield plate mounted |

15 at the specific point, i.e. the highest floor or the
lowest floor 1s used as a reference position, and the
run position of the elevator is detected by the number
of pulses generated by the tachometér generator 8
indicative of the run distance from the reference

20 positioh. The floor landing position of the elevator is
detected by the signals.derivéd from the position detectors

- when passing aéross one of the shield plate mouhted at

the respective floors. The position detections are carried
out by the microcohputer 14 in response to the signals

25 from the position detectofs 10 and 11 received through

| the wa#eform reshaper 12 in the same ménner as described

in detail in applicants copendixig U.S. Patent Application Serial

No. 208,579 filed on November 20, 1980



en passing across one of the shield plate nmounted at the respective:

f)l oors. The position detections are carried out by the mcroconputer #4 in-
esponse to the signals 25 fromthe position-‘detectors 10 and 11 received
hrough the waveformreshaper 12 in the same manner as described in detai

i n applicants copending U S tent Application Serial No. 208,5T9 filed on

Novermber 20, 1980 - 11 -"eftitled "Method and Apparatus for Detecting -_
:Elevatoiagar Position".. The m croconmputer 14, as shown by a broken line '/
| oKL o3 ' 7 ; + nt er nal 3' :

cl 0 I { : tg e #ng tinmer 3
f o?gﬂzgep%%?/‘li n%ng '?P %Qrz]-tg Qg%ﬁ@e%%@%%{algegg? %aﬁg 'E% Iﬁﬁg% erval t g the MPU .
20 to establ|Qﬁeamgb@dubdﬁu@@pcxungagfsggngrgglasmgakéﬁ the elevator, a’
programuabl e counter tinmer 10 el enent (PTM 22 which receives out put pulses

fromridentobk LACHARR! F, WiCIedes 8 ﬁ‘mé%gbohb%swmﬂn reshaper 13
thereby to decrease the content of the counter by one each tine when one

Pul @EPTP 2@geancdnternalc sk t2E £ont enmitk the opstisyionhen a pulse is
15 received after the content has reached zero, to a maxi mum val ue, e.g.

FFRIT i théeMBUe20npub 3piesid awhedkihg timeteR3i for bppliimpunter and the
content of which counter can be preset to any desired count and read out by
t hea MPLnRAg pignpheeernyniprddeternbhédl 2ime24dnted vl fto 20 communi cating
external digital signals with the mcro-
the MPU_ 0 to establish a timing of checking of abnormal
speed of the elevator, a programmable counter timer
10 element (PTM) 22 which receives output pulses from the
A.C. tachometer generator 8 through the aneferm _
reshaper 13 thereby te decrease the content of the
counter by one each time when one pulse is received or
to change the content of the counter, when a pulse 15
15 received after the content has reached zero, to a maximum
value, e.g. FFFF in hexadecimal notation if the counter
is a 16-bit counter and the content of which counter
can be preset to any_desired count and read out by the
MPU 20, peripheral interfaces (PIA) 23, 24 and 25 for
20 communicating external digital.signals with the micro-
computer 14, a read-only memory (ROM) 26 which stores an
operating program of the MPU 20, a random access memory
(RAM)'Z? used as a temporary store serving as a
working area for the MPU 20, a data bus 28 through which
25 data are exchanged between the above-mentioned elements,
and a control bus 29. through which various control

signals such as address signals fer the memory, selection

signals for the elements, clocks and interrupﬁion signals



conput er i4, a read-only nenory (ROM 26 which stores an operating prograqiééz)
of tthe MPU 20, a random access nenory (RAM 27 used as a tenporary store _

serving as a working area for the MPU 20, Sﬂgata bus 28 t hrough which 25
data are e ch@ﬂﬂg ' e aboye- nenti ¢ el ements, and a control bus
29.through¥hhic S%?%%%ggggﬁpfol signals such as address signals for the

menory, selection signalghgoPogagégh?gyEﬁhl f%&ﬁkﬁhé”ﬁo%&%&bh“ﬁHﬂHbtors

si gwal s -12- 1 are transferre he position signal fromthe position

detectors 10 ang ddqi $12pB! heB14@d kS Firfe B4 h2 9Ughrbighane! Yafe fstpper
12. The speed command 18 1s generated by the 5 mcroconputer 14 and applied

to the phase GogKRDHELT 125 t PHAUGH delde ddntnrVESL 5 genebhtRdCHW YHeS the

di gital speed conmmand signal output fromthe PIA 24 to an anal og signal and

the filter goi médoSdmput 8PULYS @ lappIiXE & & Ofhé OphRBBe b odRodlled [I5 an
operator of the elevator 10 and the elevator controller 19 (Fig. 1) are

applied to thetdugh theoDgh 2onvedtidaviI® wizicBycbheeptssthectdigital
descri bed above, an actual speed of the elevator is conpared with the

abnormal speedspéded ke gmantiasignadd outpute f¥dh 26hef PIA 2uhe¢oniacy aeralug er
14 to determine if the elevator speed is nornmal or not. Fig. 4A shows a
relationship =igweb ané¢ thev@idtespedi it e3pondIngutosdgaed scdnoand

shown in Fig. 4B and the abnormal speed checking pattern,
. a control panel operated by an operator of the elevator
10 and the elevator controller 19 (Fig. 1) are applled to
the PIA 25 through an I/0 device 32.
By the construction described above, an
actual speed of the elevator is compared with the
abnormal speed éhecking data.stofed.ih the ROM 26 of

15 the microcomputer 14 to determine if the elevator Speed

is normal or not.

Fig. 4A shows a relationship between thé
élevator speed corresponding to speed command.shown
in Fig. 4B and the abﬁormal speed checking pattern,
20 in which a curve (a2) depicts a reference speed of the
elebator, (b) shows an upper limit'of the abnormal
speed checking pattern and (c¢) shows a lower limit thereof.
When the.elevator runs at a speed between (b) and (e),
a normal condition is determined, and when the elevator
25 runs at a speed higher than the limit (b) or lower than
the 1imit (c¢), an abnormal condition is determined.
An interruption is requested to the micro-
computer 14 by the speed checking timer 33 at every fixed

time interval over an entire run range of the elevator



170.-in whi ch a curve (a) depicts a reference speed of the elevator, (b

shows an upper- limt of the abnormal speed checking pattern and (c) shows ‘a
ower limt thereof. Wen the glevator runs at a speed between (b) and (c),
a normal condition is deternfnéd, =and when the el-evator 25 Tuns at a speed
hi gher than the linmit (b) or lower than the lim.t (c), an_abnormal

ton@romofihies sandy findehe stont Ber ApERSH ithe apfatrlsperdhe nicro-
conput'er 14 by the speed checking tinmer 33 _at every fixed tine interval ‘4
ovepfahheneleyater dnf ke dpkectedapgtual speed withobhehe start to the

stop to detect, the actual speed of the el evator .and the detected actual
sped@tdi shorss 44 £he cﬁ@@ ‘&r)& 'Y‘chmfﬁ'e\mw &R r'®%ond to the linits (b)

d h ' ig. 4A f hegki if 5_the el t ! di I
not 14ate3a8d, abd i hodt ERaFLear ba, 25t AReUERE V6T ho the specd range
t he: ' f-th it b) sh in Fig. 4At
Gor Bhe e R eReR T ARE h AP EREE BEePE%eor fospondi hg to the 10 number o
t f th . | ' h ' de of Fig. 2A
The'reoul ti ng THE 2 25208, hEER GRsR B TR dNog N ot he
, \ : . it
of PheafRiatie ¥ APe eHge Frohlch3 a1l Apdellofn VA e of the
dal ne Tigped iRl {817 SREGKMEN PAER] WYY 484G fRYoPe stored in
ot her addresses 1n a simlar” manner, X . :
a number of_different.levels corresponding to the

10 number of steps of the speed command to be given in the
deceleration mode of Fig. 2A. The resulting data |
D, - Dy are stored in addresses ADDS - ADDS + N of the

memory map-in the ROM 26 shown in Fig. 5. The data

Do - DN are upper limits 6f the'abnormallépeed cheék

15 data and D, is the maximum value of the data.

The lower limits of the abnormal speed check
data may be stored in other addresses in a similar ménner,
but in order to reduce the required mémory capacity a |
data D, corresponding to a difference AV between the

20 upper limit (b) and the lower 1imit (c) shown in Fig. 4A
1s stored at an address ADDS + N + 1 shown in Fig. 5
and the lower limit data are generated by subtracting
DA from the upper limit data when the lower limit speed
1s to be checked. |

25 ‘During the acceleration mode. of the elevator
(period Ta in Fig. 44), data D, of the speed checking
data 1s read out for checking only the uppér limit of

the speed. While after the period Ta, the u§per'limit and



but i.n order to reduce the required nenory capacity a data Da correspondin e
to a difPerence AV between the 20 upper limit (b) and the lower limt (c)
shown in Fig. 4A is stored at an‘address ADDS + N + 1 shown in Fig. 5 and

the lower- linmit data are generated by su%tracting [ERR] fromthe upper
limt data when-the lower |imt speed i3 lb De checked. 25
Duri.ng the accel eration node. of the el evator gperiod Ta in Fig. 4A), data
D0 'aé the speelihenhdeoniony @it iare caheekeds andchearend todisy neauiRRREe | ni t
of the speed. Wiile after the period Ta, .the upper limt and 1 the
Cover 1imt arEeefloORbd bhel UnsRR Fimtt dabRi 288 to pR%ain, Che L AMHRr |
limt data and_to.,gbtain the:lower limt data'Ln t he manner .descri bed above
1 % ibed aﬁp

to be conpared fa&a dndibe panpen descr VEr *ond %R PRIFe Y as

begun decel erati.on, .the ahnorymal_ speed check data [ERR], [ERR], [ERR]
..... , [ERR] gigﬂtg e%éﬁﬁ?%nﬁpqéﬁxhis order. The address at which the

data to be gead out next , | racil r { ess

[ ERR] of thé& RAM shown i#ﬁ%%?fgﬁﬁh#f%iﬁgﬁgeﬁ§s-Xthglgggﬁﬁéﬁééiﬁgﬁruption
si gnal gener at a pr, r Lo dist apce of the el evat or en
t he speed checglﬂﬁg Pﬁ\rée%lnt rru%t%%@ge%%g%tbbé Ps.gu?a,’ t'"He 'c'o’nféentaré t he

dd Al , thal is, t ' in - o ,
Then compar ed Bt RE1ESRh ChR F PEEES PEReERD ZHbTalRr et oM it B

o on; BCE BB e SO bty kcpsaled ReuRiiAdlY Mok
at an address_A1 of the RAM shown in Fig. 6 in response
10 to a position interruption signal generated at every
predetermined run distance of the elevator. When the
speed checking timer interruption request is issued,
the content at the address Al’ that is, aiéurrent'speed |
checking data is read out, which 1s_théﬁ:compared with
15 the actual speed of the elevator. The timer intérruptién
for executing the speed'check is issued periodically
at a frequency which is higher than, for example, threel
times of the frequency at which_the position interrupfion
for updating the content of the address.Al, 1.e. the
20 read-out address for the current speed checking data
is periodically issued. | -
| Fig. 7 shows a flow-chart of a program stored
in the ROM' 26 for implementing the above steps.
| The program is prepared té exeguté én_iniﬁiali-
25 2zation step 100 for resetting, When'the power supply
is turned on, flagé'and variables of the microc0mputér
14 and resetting the PIAs 23, 24 and 25, the PTM 22 and
the PAM 27, a step 200 forlgtopping the elevator when



Yi'mes of the frequency at which the position |nterrupt|on for updating the
ontent of the address. A i.e. the 20 read-out address for the curr®&nt =
peed checking data is periodically issued. Fig. 7 shows a flowchart of a
program stored in the ROM 26-fX§ +nplenenting the above steps. The program
IS prepared to execute an initiali- 25 zation step 100 for resetting, when
1 hes powepcpeRpithd FIdEMeTanding! pgs1600ny 2l dYers 300 tier i croconputer 14
and resetting the PlAs 23, 24 and 25, the PTM 22 and the PAM 27, a step 2@&
f or s6&8PRhRJ thiee réire\6i WheheDevatdri,t stepshdod and | oor | andi'ng position,
a step 300 for starting the run of the el evator, steps 400 and 500 for
det§001ﬂbngdwmmﬁmﬂningrwhetmnreorcnotstaemeqwﬂﬁuﬂsnathe speed checking .
timer interruption 5 or the position interruption for updating the readout
addreguebtr folre thee spagit cdheckingat imest dmt@@dugtidn i s execut ed, when the
position interruption is issued, for updating the content of .the address
5 ER®® theRpvpitien.tinterrubblonalidrevpdasinghdhrumeadoutnor mal speed 10
checking data, a step 700 which is executed, when the tinmer interruptionis
| ss&@dreSQr fozt she rsgaecehb cheekingpdataof a fsseq 6RQ orhichstep 800 for
aring the actual speed of- the elevator with the abnornmal speed check

t S t @X@euELfinahen t’q&e Rt bensprEarruptdomiisistssueds, a step 900 for

sto i ng the el evator on detec-_ tion _of the abnormal speed, and a step

1006PF oRPdREd RN hey qﬁﬂ&xﬁfoﬁhﬁfaFQEeﬁérﬁm LpdtAM, 3-€he el evator has

the read-out address for the current abnormal speed

10 checking data, a step 700 which is'executed, when the
timer interruptionh is issued, for detecting the actual
speed of the elevator, a step 800'for comparing the
actual speed'of the.elevator with the abnormal speed
check data to determine 1f the elevator speed is normal

15 or not, a step 900 for stopping the elevator upon detec~
tion of the abnormal speed, and a step 1000 for checking,
upon detection of the normal speed, if the elevator has
reached the floor landing position and jumping to the
stop step 200.if it has reached or to,the sfep 400 thereby

20 waiting for the nexc interruption 1f it has not reached.

In the step 200 for stopping the elevator, the
register and the flags'used for running the elevator
when the elevator wes stopped at the floor landing
position_are reset to orepare for the next operatiou.

25 .. In the step 300 for starting the run of the
elevator which is carried out when the microcomputer 14
generates a start of run signal on the basis of various

signals_related to the run of the elevator, a maximum value



reached the floor |anding position and Junping tao the stop step'200 If it ?@:
has: rea®ed or to the step 400 thereby 20 waiting for the next interrupti\Qn »

if it has not reeached. In the step 200 for stopping the elevator, the
regi ster and-the.flags used for running.the el evator when the el evator was
stopped at the floor |anding position™a reset to prepare for the next

operation. _25 In the step 300 fqr_ starting.the of the
el vyat or whi cAFES ddr ri&K ?Rutt%_ﬁ'le?lo‘t‘?@eﬁi Egogﬁﬁp%&ﬁ:%ﬁ %g‘r es a start
ol evator. a niaFRimAdainse ADDYwaSEe ST rsE B it £ iR (T
PTM 22 and the. first: address ret fi ng LOf eckin
data is store&kﬁeﬁkﬁﬁg %&%Zé#AgE?%gr]gdf%tgﬁﬁehfa)%rz(egsgsAls%?e drﬁ#és]hown :
in Fig. 6. 5 | t f ok URQQL i t he read-out address
for the abnor r?&@e&hrﬁﬁ%s%%@a@% %ﬁd?ggéesmADDS, ADDS + 1, .....
ADDS + N af which the atﬁplr_ﬁf?é %\P@ﬁdw@e?&fnﬁpﬁiﬁﬁr@ ¢nd Pefi-out address
1 g. ar in

respectively, as shown in e sequentially stored in that order

the 10 addreggyl ER éﬁ&&i@n&“&f&@&mmecﬂag Ba®ach theRadyasdde position

interruption signal is generated. In.the step 700 for detecting the actual
speed of the qppedt ADDS €L ference HPDBLONNt Be whilcdnitinf durormall ess A2

in the RAMof Fig. 6, i.e. the past 15 content of the counter of the PTM 22
at T period egpeied dhietkindeaistd apeaspored] respectdardlyd] czd sitowmrence
in Fig. 5 are sequentially stored in that order in the |
10 addreSS-Al of:the RAM shown in Fig. 6 each time when'
the position interruption signal 1s generated.
In the step 700 for detecting the actual
speed of thé elevator, a difference between the content
of the address A, in the RAM of Fig. 6, i.e. the past
15 content of the counter of the PIM 22 at T.period earlier
time, where T is a period in the periodical occurrence
of the interruption signal from the timer 33, and
the current content of the counter of the PIM 22 1s calcu-
lated and the difference is stored at the address A3 of
20 the RAM while the current content of the counter of the
PTM 22 is stored at the address A2 in place of the
past content.
Thé difference between the current content of
the counter of the PTM 22 and the past content thereof
25 represents the'run distance of the elevator in the
time period T. It; therefore, has a velocity dimension
and it is used as the actual speed of the elevator.

‘It should be understood that the abnormal



A

uf
1

the |nterrupt|on signal fromthe tiner 33, and the current content of
e counter of the PTM22 is calcu- lated and the difference is storel at
l<t e address A3 of 20 the RAM while the current content of the counter of
e PTM22 is stored at the address A2 in pl ace of ‘the past” content. The

|fference bet ween the current content of the counter of the PTM 22 and the

R SHbellf Hare JEMERET aldE BT NS MR S P17 ¢ usod nos

is used as+
he, d @t heul tood that the abnorma
7Sf§ﬁu§ge§ S%hggiﬁggiéﬁ f&%peé&%anggtgﬁ've the sane di men- sion as

thqaeggriggdsgggqedetected in the manner descri bed above.

subroutine of the step 800 5 for conparing the elevator speed with the

Fig. 8 shows the

abnormal speegsghe@Kighbwinithd Osdisbe0iAe bf &R tmiggospeed is normal
not. Referring to Fig. 8 a step 801 determnes,if a tinme period Ta has

| apsedeSipas1inge treadlefatidre $heed! RLEhOthandbdormahas not el apsed the
process goes to a step 803 in which the content of the ROM addressed by the

congpeédathebkiagddata [tfRetérnie RAM oheFiedevatdmadpesd the data D

or

st

ored at the address ADDS in Fig. 5 is read out. 15

i s useslopatheeknolte upper limt

10

15

20

25

Referring to-Eig. 8, a step 801-determinés'
if a time period Ta has elapsed since the start of the
elevator and if it has not elapsed the'proceSS goes to a
step 803 in which the content of the ROM addressed by |
the content at the address A, of the RAM of Fig. 6,
that 1s, the data D, stored at the address ADDS in Fig.
5 is réad out.

The data D is used to check the upper limit
of the elevator speed and it corresponds to the |
maximum value of the uﬁper limit (b) shown in Fig. 4A.
The data D° is set to any desired value ﬁetween the
rated spéed of the elevator and a speed at which a speed
governer for mechanically deteé%ing.the upper limit of
the abnormal speed of the elevator is actuated..

| In the next step 804, the actual speed.Dv of
the elevator currently stored in the RAM, tﬁét is,
the content of the address A3 of Fig. 6 is read out.
Then the actual speed D, is compared with D, in a
step 805. If the eievator speed Dv is not less _
than the upper limit Do'of the abnormal speed checking

data, the elevator is immediately stopped in a step 900.

The data D



of the eI evator speed and it corresponds to the maxi numvalue of the up
lintt ¥ shown in Fig. 4A. The data [ERR] is set to any desired val ue T
bet ween the rated speed of the elevator and a speed at which a speed 20 '
governer for mechanically detecting the fgper limt of the abnormal speed
of the elevator is actuated. In the neXt+8t&p 804, the actual speed [ERR]
of the elevator currently stored in the RAM that is, the content of the
adtwess A lof Fig. 6 |s fﬁaﬁhéuﬁlegaﬂgﬁﬁ@ﬁ%é%& W}Em}er

conpared with [ ERR] a step 805_ If the elevator s eed Dv not | ess
t han the uppeﬂherﬁleYﬁﬁﬂrtﬁﬁeﬁBngvnéF %ﬁé@dqgﬁﬁ: hé; iEIQuator i s
I mredi ately stopped in a ste If the el evat or

_lsipren_e;j Bgsn?%eégtﬁggﬂﬁ92¥se$°zﬁfﬁel Ebst éfegpé@ﬁq){hles | ess t han tgre upper

grgbatge t{ne per;?d 5 Tﬁgh geﬁz $ gggiﬁgijiﬁiﬁﬁéuéh%ﬁ'$ﬁs Egﬁo&ﬁ%?ﬁéit

Egﬁ{gﬁz ggéfﬁﬁ%ggg?zs %?g?eﬁ 868, %ﬁﬁegaaﬁﬁﬂﬁ Eﬁh%W4&$K§f ggresse? by Lhe
- 2, Yoo rehPer iU i0WE dhe L1dvdhof: sfbaciaP o (e

content of Al e abno Spee data Dn is

Lo o %%st*ggwgasfﬁgiﬁgg@é& c@pausskal the ol evator
In a step 806, the content of the ROM addressed

by the-content of the address Al of the RAM shown in

10 Fig. 6, for example, the content of ADDS + n in the
ROM, i.e. the abnormal speed check data Dn is read out .
In a step 808, the check data Dn is compared wifh the
elevator speed Dy read out in a step 807 to check if the
elevator speed is lower than the upper limit of the

15 abnormal speed checking data.

If the elevator speed is not- lower than the

upper limit of the abnormal speed checking pattern,
the elevator is stopped. If it is lower than the upper
1imit, the lower limit of the speed 1s checked in the

20 next step. | - - |

"~ In the step 809, the difference data D, stored

in the address ADDS + N + 1 of the ROM 26 shown in rig
5 is subtracted from the upper limit Dn of the abnormal
speed checking pettern pfeviously read out to generate |

25 the lower limit-DU = Dn - DA of.the abnormal speed
checking pattern. In'a step 810, the lower limit Dy
is compared with the elevator speed Dv and if the
elevator speed Dv is not highe" than DU, the power supply



evator speed is |lower than the upper limt of the 15 abnornmal speed
hecking data. If the elevator speed is not |ower than t.he upper linmt* of -
e abnormal speed checking pattern, the elevator is stopped. If it is
ower than the upper limt, rhé9lomer limt of the speed is checked in the
20 next step. In the step 809, the difference data [ERR] stored in the
dodrissimidiathlly tumheﬂuofihﬂﬂﬁ'Shemelentﬁogagﬁeticnﬁﬁgmsted fromthe
upper -1imt Dn of the abnornmal speed checking pattern preV|oust read out <4
to gemeacteatéd thestopethe eievaiRdy Ostehed8Bnar mdlf gcking
pattern. In a step 810; the lower Iimt [ERR] s conpared with the
el eVt oks sgebermingdd thiat: thelalexatos pepeeflERR] nogmadt dridjher than [ ERR],

t he power supply -19- 1 is imediately turned off and the

el edihoRRpReSE spaﬁetios sa@tien PQ CFbe.t Ré dnewhleh (3t &8 900). |f
[ERR], it |s- eigrn1ned that the el evator speed I s normal and the process
Joedaterpine obherpgevat qq1hﬁﬁcﬂﬁ$?h¢§ Eheqfileox danding he el evat or

has reached the | andi n osi tion. it has reached, the process
r et £;4he E% 882833 A& %Aéél the Eﬁ?c?ﬁﬁcﬁé§uFﬁ§[§mess enters a

| t f t t ter- d when th t ti
RS 406 (8heq 2%, 1¥; %Ft&fﬁa{ﬂﬁaeémﬁ%éé’?m%{é@s@i?n carried out in

| b ¥R "o °£BE° kb1 BN T tAL 6%y’ ELERE' L, 2rPodi ment. only the

ruption and when the next timer interruption is issued
10 the elevator speed check is again.carried,ont in the
| same manner as described above. o
| In the illustrated embodiment only the upper
limit of the speed 1s checked during the predetermined
time period Ta after the start of- the elevator.
15 1If 1t is necessary to.check not only the upper limit but
also the lower limit over the entire running range,
the following process i1s carried out. As.shwon in
Fig. 94, an upper limit speed checking pattern (b) is
determined to be AV, larger than a reference elevator
20 speed pattern (a) and a lower limit speed checking pattern
(¢) is determined to be AVy:smaller than the reference
elevator speed pattern.(a).' The upper and lower limit
‘speed checklng data are obtained on_the basis of the,upper
and lower limit speed.checking patterns and stored in
25 predetermined addresses of the ROM.
During the acceleration period, the readout

address for the data is successively renewed at every

constant time interval or in synchronism with the timing



the st &t* of-the el evat.or. 15 If it is necessary to check not only the
upper limt but also the lowerilint over the entife-running range, the
following process is carried out. As shwop.in Fig. 9A, an upper linmt speed
checking pattern (b) is determ ned to be ?%RR] | arger than a reference
el evator 20 speed pattern (a) and a lower |imt speed checking pattern (c)
i s Meterm ndd o MPIAHRS ahfheraepaherat 1081 CoaHERd ARG FFuRpRgdthe

pattern (a). The upper and lower Limt speed checki ng data are obtained on
the basis of tREFHFRLIRA RRRIOL; the §g§§HUtcﬁQ@HQ%§;§ﬂqe§¢% IR st or ed

he- readout  addhie SUCORSHEE Ha HEREVEA EBSETRERy PR ENBRATIHNRA TSP const ani
he accel o1 at| ASERRIMGL HRE (A4 FREoRcaBbaE| Era deredamabi e anon
i st ance of St NSt 37 o v i SHCHEP ROk R B e
Ghra are compartd i MR ERE oltean . AnCRETRR I R TrO%
elevator speedyiBaidnd RItiaPioedd SFP0HeBbyaklde 43 anad ik Lo check

if the elevator speed Is nornmal or not are store they are
conpared wi th ehavatiotlspeed. : K

limt of the speed is checked during the predeterm ned tine period Ta af2f§§gzb

Thus, in the present embodiment, the data used
10 to check if the elevator speed is normal or not are
stored in the ROM and they are compared with the actual
speed of the elevatér to check the upper and lower limits
of the elevator speed. Accordingly, when the tordue'
controller of the elevator féils, i1t is rapidly detected
15 so that the eléctromagnetic brake 1s actuated to stop
the elevator. As a resﬁlt, a highly safe elevator
controller is provided.
If the abnormal speed check data were set
very closely to the actual speéd of the elevétor, thé
20 actually nofmal elevator speed might be detected as
being abnormal because the actual elevator speed.would
vary more or less due fto varianceé of the elevator
controller or the motor characteristic or variance of
the characteristic of the deceleration initiating
25 position detector. Accordingly, the abnormal speed

checking data must be set to a value with a reasonable

margin. _
However, if the abnormal speed checking data



~-Speed of the elevator to. check the upper and lower linmits of the el evator .
peed. Accordingly, when the torque controller of the elevator fails, fiteis

.l api dly detected 15 so that the el ectronagneti'c brake is actuated to stop

"the elevator. As a result, a highly safe elevator-controller is provided.
Lf the abnor mal speed check. a were set very closely to the actual speed
of the elevator, the 20 actudlTy normal el evator speed nm ght be detected as

beij | _becal h | el d, woul d | i
L gt B0 58 Fasen e B Lt 08! BRoboRRr I, Y (98P SR e sPachar acteri sticor”
. c e ol Evat ot ¢ O theTmor e charact er i stic o
tePEoRRot Al B ERAE L8 b8cB ek tE 14C HR IR 07 %Q%s%ﬁfa"g??ge ﬁEE’:L oa
e ohor -t _ .
darh°stehleh PORANRN G OREDE fon BURKE' prded WEARIKA™! PRCIC etion of
abg@s 88k p& A Iﬂilleﬁmgs§ﬁéihxoﬁe%%e%-heTwﬂ§'% gf%oéFCh an abnor nal

condition takes place near e deceleration initi oSition for the

5t egikRabsl kO uppexHdbtiseiHer UBPCERRS i oldedto St éﬂ?%}g)wer”vst floor, the
el evator may overrun beyond the uppernost floor or the’lowernost floor to

cothé delagatoet mays dvinrurkchepbaal thel Lpperhmddtriddr ebpvator is no
| onger operative to .restart towards the normal running zone. 10
Actioe dlogleymoist #ddidr o t@olDedsr against a safety mechanical

buffer so that the elevai:or is nolonger operative to
.restart towards the normai runnihg zone . | |
10 Accordingly, in éddition to the process
described above, the follbwins process may:be'adopted
for the uppermost or.iowérmdst floor.in order to stop the
elevaﬁor within a predetermined safe zohe.

To this end, the electromagnetic brake is
15 actuated to stop the elevator if the elevator Speed
has not been decelerated to a predetermined level
when the elevator has-reached a predetermiﬁed.position
before the terminal floor. The predetermined poéiﬁion'
is selected to such a ﬁosition that when the electro-
20 magnetic brake is actuated at that position it is sufé that
the elevator is stopped in the safe zone where the elevator
is operative to restart towards the door'opéd zone.
Figs. 10A and 10B show such a position in the

speed and speed command pattérns which are substantially
25 the same aé those previously described and Fig. 11 shows
a flow chart of the process for cheéking thé elevator |

speed at the position Q.

Fig. 10A shows an elevator speed curve and



| ower r@#t floor in order to stop the elevator within a predeterm ned saf
zone. To this end, the el ectromaygnetic brake is 15 actuated to stop the

el evator if the eIEVator speed has not_ Q@pq_decelerated to a predetern ned
| evel when the el evator has reached a predeternined position before the

Lhag, Sﬁ'en’;#ﬁg‘r‘aslﬂm U Ri%l?%éﬁ@f?éssﬁ?&? %"ﬂg{a‘?}i“"h‘bi%?fﬁ%hbf’?_
operative To FERFRRERUHE FEPREtet Soh Endfaseimye PW Be
such a positl ﬁng oD ey & ﬁ@%sﬁééﬂt%mﬂdgggg 21S QMY féf? and

substantial ly the sane as € previous ed an 1g. 11 shoms a

flow chart of Ui?ztp@%féifréﬁn@é‘e@ﬂfé NShébR: ﬁbgwi% m‘é aihd hepdegi tion

Q Fig. |0A shows an el evator speed curve and - Fig. 10B shows a
correspondisng cpRR%d 1@ HELed oRP! £6 HetePmEneniy tr,lm %qca}ﬁ@t | Sveed
initiating“position., a point Rrepresents a stop position in a nornal
condition andig m@ﬂMaﬂgdﬁxﬁaﬁents t-he check position where-the speed 5
check is carried out to determine if the el evator speed is normal or not.
The mi croconput er det er IThee snicyecdmpatenudet perdneERE] pastc maximtmr ed in
the RAM When the el evator reaches the point Q the actual speed [ERR] of

t he el evat or speed VM which is stored in the RAM. When the elevator

reaches the point Q, the actual speed Vz of the élevator

descri bed aboVe ‘the foll ow ng process nay be adopted for the uppernost %i%%é)

10 at that point is compared with the previously detected
maximum speed V,, and when the difference therebetween
is smaller than a predetermined value, an abnormal
condition is determined and the electromagnetic brake is
actuated.
15 The maximum speed of the elevator is determined
| by comparing the past speed at a time period T earlier
with the current speed determined in the step 700 in
Fig. 7 and if the difference therebetween 1s substantially
zero the current speed is regarded as the ma ximum speed |
20 Dy (corresponding to Vﬁ) and it is stored in the RAM 27.
Since the speed at the point Q in the normal
condition must have been reduced to é certain level
lower than the maximum speed-determined above, an
allowable minimum speed drop'Da'which shouid be reduced
25 1n any event during the deéelération run from the
deceleration initiating point P to the check point Q in
the normal condition is predetermined.and stored in the



~J0.at that point is conpared with the previously detected maxi num speed VM
~~anNd. when the difference therebetween is snmaller than a predeterm ned V_'ué,
! abnormal condition is determ ned and the €l ectromagnetic brake is

-

tuated. 15 The J4regd num speed of the-el evator is deternined by
nparing the past speed at a tinme period T earlier with the current speed

feternined ingnhe Hwap O001inofi B1g{ and itk the déddmnenee therebetween is
Substantially zero the current speed is regarded as the maxi mum speed 20 “#

DM { pOghespakdatdrd hd&FRF8achned thel point @ i e &AGeLeraSi nce the speed
at the point Qin the normal condition nust have been reduced to a certain

| evel ohowedet.hamHi®e 1s¢arrisgeodtdeyectiesddiabdtee wpdatédwabl e mi ni num
speed drop Da which should be reduced 25 in any event during the
decebgtentonfr thd radirdess dkﬁebér sheoRAMiir #igg @poamd Wwhen the check
point Qin the normal conditTon is predeterm ned and stored in the ROM 26.
523thénupdated tbiiterit Freprésents thedaddnassedf fthéeR@Mevat or has
reached the point Qin the decelera- tion node. "“This is carried out by
chewheng the spemdchecit cdataftohbeatidessal B8 pointeQRAM in Fig. 6 and
when 5 the updated content represents the address of the ROM where the
speks sherkdjais tis rietawmined: fbafoitie @levatar daasi reashgd: erni ned t hat
the el evator has reached the point Q
the point Q. :
The maximum speed data DM previously detected
10 1in the manner described above and the actual speed data
Dy

of the elevator (corresponding to Vz in Fig. 10) |
at the point Q are read out, and the difference DM - Dv
is compared with the allowable minimum speed drop Da
stored in the ROM 27. If Dy - Dy > D,, it 1s determined
15 ¢that the elevator has been decelerated normally, and

if Dy - DV < Du’ 1t is determined that the elevator .

M
has not sufficiently been decelerated. Thus, the
abnormal condition is determined and the process goes
to.the step 900 to stop the elevator.

20 | ‘ According to the above process, the elevator
can be stopped at.a éositioh-where the elevator is still
'operative to start again even if the elevator fails
to normally decelerate to stop at the terminal floor
such as the uppermost or lowermost floor. As a

25 result, the abnormal_speed-checking-pattefn may be
prepared with a large margin relative.to the reference

elevator speed so that the abnormal speed check is

reliably carried out irrespective of the variances of



The maxi num speed data DM previously detected 10 in the nmanner descri bed
above ‘8% t he actual speed data DV of the elevator (corresponding to [E
in Fig. 10) at the point Qare read out, and the difference [ERR] is
conmpared with the allowable m ni num speed drop [ERR] stored in the ROM 27.
If [ERR], it is determined 15 that the Pt evator has been decel erat ed
normally, and if [ERR], it is determ ned that the el evator has not
sufidici ent [y Hden mbsot eczaraict@hlist ithe thienelentatoondiantreliexet er ni ned
and the process goes to the step 900 to stop the elevator. 20

Accordi ng to tdhardnterjstiessr the detestdoncaohanachiampistiatofl pbeition
where the elevator is still operative to start again even if the el evator
fails to nor mdlecelerationtiniblatipearosié Loy det@ciamor such as the
uppernost or lowernost floor. As a 25 result, the abnormal speed checking
pattern may be prepared A% t3e8CTAPEE hEFgiAabavAs ACAIrIIRE kP cbRAce

el evator speed_so that the abpnormal speed check is reljably carried out

i rrespective @PQHﬁﬁﬂkquﬁﬁ%sd%?ectoI'P%ét @PQ§ﬁﬂ§ui4¥?%#*%?stFEe

el evator controll er, chara tegig%ic ir t he detecti.on characteristi¢ of the
2tiBRede

decelerationiﬁﬁQH%%i§Ef bs grasPr andydds | T4 FRBEYe,
cocor i 19 10 402 e LIE! sSBSSH, 151 SRS heflody SR SRRl avEE VO, the,
the memory ar g Seaueli il | néEPEEoPntoeiitat d e E! fY HAmaPoGH 'S
| hot in order to detect the abnormal speéd of the elévatof.
10 Accordingly, if the.elevator fails resulting in that the |
elevator speed abnormally increases or decreaseé, o

it is rapldly detected to stop the elevator.



“mgt in order to detect the abnormal speed of the elevator. 10 Accordingly,.
" {he elevator fails resulting in that the elev nornal | y® &+ >

ases or decreases, it is rapidly detected t he el evat or. 25
o 1. An abnor mal _spged_detector for aaIQWI mﬂ havi ng an
ator car for servicing a plurality of floors, Ve, driving

sai(g‘Aeigg,vator car so as to follow a predetermni ned speed conmend *and a 5 —~
speed detector for detecting running speed of said elevator car, said A
abnpr mal e CEEPREtSE Tor &t ehOha rafg a set of
spgi;d dat gﬁrg%rdg@éﬁﬁﬂ%da preggl{ grgm' negﬂg%ﬁtﬁrﬁ&speeﬁgeﬁi ng pattern

det Qe for gat PR seRAciayel pteeadtyi ¢f flustsjedr vdnbaingonrdraeaad to vary.
as a function of a paraneter 10 whose val ue unidirectionally changes after
t hesgideyBévator alarssardss to ofolliov arpaedetiemninedadpegl cotmanfl smd d st or age neans
t he upper and | ower speed |limt values of said pattern corresponding to a
surspeetl deteatomiforhdeteating: runnixgt speedhof daddaelrvatar cararsaidr unni ng; .
canparator means for conparing an actual speed of said elevator 15 car with
saiabngppalr speetl detiegtorpe@RpTiisiRg: val ues as read-out of said storage neans,
and generator means for, generating a signal tqQ stop said elevator car, when
sai d act uSTtoEags: means, £gh TLoring, as it afppeseds dakd TRPFESentEMI@ or | ower than

said l.ower .speed |im.t valpe 0. 2. abnor.mal speed t ector
2GR BEGERRAIEL Herb Eheking partare SherE R R PTRSord JAWER sai ¢
gggsé%gag@%gnf Ciﬁ,:gtf, 25515 Bg%dg gg%%gteﬁ 88 Wizphah! 8inctisn eo'fexaéa%m%&' ns to

10 whose value uniddirectionally changes Iafter the elevator car starts to rum;
means for rea&ing out of said storage means the upper and lower
speed limit values of s_aid pattem corresponding to a current value éf
the parameter after the eievaﬁbr car starts iunning.;
comparator means for comparing an acfual speed of said elevator
15 car with said upper and lower speed limit values as read-out of said
storage means, and |
generator means for generating a signal to stop said elevator car,
when said actual speed is higher than said upper speed limit value or
lower than said lower speed limit value.
20
2. An abnommal speed detector according to Claim 1, wherein said
parameter is a run position of said elevator car for the speed data to

be used after the elevator begins to decelerate and before it stops.

25 3. An abnormal speed detector according to Claim 1, wherein said
~ parameter is a time interval elapsed after the elevator car starts to
run for the speed data to be used after the elevator starts to run and

before it begins to decelerate.



25 3.

An abnor mal speed detector accordi ng—t—e—GI—a4—m4.—mhef—e4—n sa d'f

for the speed data to ‘be used after the elevator

paranﬁe!@f is*a‘time interval elapsed after the el
Im iﬂlb jﬁ"{lﬂj @ before
it begins to decel érate.. -26- 4. An abnor

according to Caim1, wherein said abhdPnal speed checking pattern has a
constant | evel between the start of the run -of said el evator car and

mL;uatlon

of 4decel eAmtabnomtaiespsrid dewbczoy acicebding ev dllade cndhewgihr om sai d

constant level as a 5 function of run distance of said el evator car _
measur ed fronsahdk abnommadt speedochetking qastenn hbeta/veenstame leveli betwern othe
‘decel eration and the stop of said el evator car. An abnor mal speed
det ector accoftartgof othe zvmmof, smpbewwau@qmémtmlogp@fedmmtm
pattern rises as a _function of a tine el apsed after the. start of the run of

sai d el evat or "-E%‘?”&ﬁ‘}dn& varigete level iderending, gatdcrastantalevalcas éh of

run di stan
during a d

g_g sai d el evatqar car asur.ed. frominitiation %féde el erati on
e .

PBrPH &R ti%c% sald VAo, #E| “‘%aﬁBEEd

di t d
aceord: 19 o, thildon O 4058 KB, Sllln T B0 5 55 %ﬁ%}é%’%%ﬁr%@ﬁﬁi
for detecti ngtﬂe%ﬁé%@@ﬁf& RSt the actual speed of 20 said el evator car

[

det ect ed when sa

| evat or car has run a prede- term ned distance after

the initiation of deceleration to stop at a termnal floor, and said
maxi num speed, and neans for conparing an output of said speed di fference

detecting neaps W t hard dbhefiell espiededeterittf dcRoft®ingCto AladkNOr WRéreiANslilgl On

when 25 said output of said speed difference detecting neans is |ower than -

sai d

10 abnormal speed checking pattern rises as a function of a time elapsed
after the start of the run of said elevator car during an acceleration
period and falls as a function of run distance of said elevator car

measured from initiation of deceleration during a deceleration period.

15 6. An abnormal speed detector according to Claim 1, further
comprising:
means for detecting maximum speed after the elevator car starts
to run and storing said maximum speed, |
means for detecting a difference between the actual speed of
20 said elevator car detected when said elevator car has run a prede- |
termined distance after the initiation of deceleration to stop at a
terminal floor, and said maximum speed, and
means for comparing an output of said speed difference detecting
means with a predetermined value to detect an abnormal condition when
25 said output of said épeed difference detecting means is lower than said

predetemined value.



prédeter m ned val ue. - 27 - 7. An abrorT r for an

el eat or system substantially as hereinbefore g | with reference®®o, »

W>as/illustrated in, the geconpanying draw r{mﬁm(imyﬂm he . :
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