nprovenents in a floor detector systemfor an elevator system ‘In tﬁd)l)la?s’lq..
operation of an elevator systemit is essential to sense the position®of
the elevator car. 5 This sensing is acconplished by an associ ated fl oor
detector. A positional signal for the car delivered fromthe floor setector

Is used to display the position of the Q?r on associ ated floors and in the,.
car, and determine if the car is to be stopped and so on. The 10 fl oor ¢
di splaying the position of the car is called hereinafter a "car floor" and
the positional signal forFLOORCDETECTCR | RPOR ELEVTARORESYST RN - f | OOF
signal". There have been already.enployed various types or 1100r detector.

One of the known fl oor, detectors has cqoqm. 15 rised an el ectr,ic reversible
motor, a screw rod com—fetP¥§ &%@%Wstﬁgb%mPBPH?EGD{%%ﬁ a

bl t h to_t d_and hel d_agai nst rotationa
ggxgneﬁt?uanzcgeﬁé ;§$§§93$98gggQ%pP§§§¥Q#§ne 8“?58Fs?y%%%m?or eachlfloor
f bui | di ng, 20 ' t QUi it
moverent &l ong (he scrdnchsqCPYREEE Y Rl e L PRalBH TR A SR AR S (e
durii th a : , Cah- ianal is
dol 1 vereq each T1SenvEEE Boouahge WMo poli£IGHTOP, pRe" dlavatir BT !
located alpve emeisfLeREingThE @@complished by an associated floor

detector. A positional signal for the car delivered

N v . _. :
Z}.aFIOOR DETECTOR FOR ELEVATOR SYSTEM This invention relates to

from the floor setector is used to display the position
of the car on associated floors and irn the car, and
determine if the car is to be stopped and so on. The

10  floor displaying the position of the car is called
hereinafter a "car'flobf" and the positional signal
for the car is called hereinafter a "“car-floor signal®.
There have been already employed various types of floor
detector. One of the kmown floor detectors hzs com-

15 prised an eiectric reversible motor, a screw rod con-
nected to the motor tc be rotated thereby, a movable
nut screw threaded onto the screw rod and held against
rotational movement, arnd a plurality of sets of
position confacts, one for each floor of a building,

20  selectively engageable by the movable nut during its
movement along the screw rod. The floor detector has
teen arranged so that, during the ascent of the
elevator car, for example, a caréfloor signal is
deliversd each time the car passes through a pre-

25 determined point located above each floor. The car-



+

floor signal operates to rotate the notor to nove the novable nut up the
screM/resuitlng in the closure of the position contact set correspondi ngft
t he next “succeeding floor .in the direction of the ascent of the elevator
car. *5 This cl osure of the position contact set delivers a car- floor
signal which, in turn, stops the notor so that the nut position is in
synchronlzatlon W th the movenent of the car and indicates the actual floor
co%%espondlng to the now closed contact sSet. The process as described 10
above is repedledrt ignade operaresaltioe nodiatieo the aatoxt dpwnimaven the
increnents of one_floor. In the descent of the elevator car the novabl e nut
i s arranged tBOWEB&EnBUS HD| Hhey sprew mesudidng i e dlomire 16f the on
t he other hand, upon the start of the elevator car fromeach fl oor,

associ ated ci PREFtiARsCOBEEEE £RE: SORTRASPARGIRE Toar rfﬁ)ﬁﬁﬁrﬁmcmance :
travel "of Ctnettap? if BB RirsStitR s Hae anceny oh ﬂ%nélpﬁeéjﬁﬁgct%g' 2
cevatof o PHL80GTHRErEl 881 tBe Bokleich’ledn ”ﬁa?t&r Pt S & ey o

nut ol oses t hETogE | Praaat walh, 8 £aRe Sl S mAtdiial Mhat SRR ng
no call regishgge oyﬂeisanlghghf SHALHARI GRS AL Kb HALERE | GPT

proceeds to the last-nentione
the car and indicates the actual floor corresponding to

65; _‘

the now closed contact set. The process as described
10 above is repeafed to cause the mévable nut to ascend
stepwise with increments of one floor.

In the descent of'the elevator car the movable nut
is arranged to descend similarly with increments of one
floor. |

15 ' On the other hand, upon the start of the elevator
car from each floor, an associated circuit has sensed
therein an advance car pos;tlon or an advance floor which
is, for exampie, the next succeeding floor in the direction
of travel of the car, in order to look for a call. In

20 fhe presence of a call registéred on that floor or a call

o for that floor registered on'the elevator car, a command
landing signal is delivered to cause the car fo land at
the floor where the call has been registered. Otherwise
the movable nit closes the positidn contact set corres-

25 ponding to that floor having »o call registered thereon
whereﬁpon the above-mentioned advance floor proceeds to

the last-mentioned floor.



rresponding to the advance car position then the synchronized floor is

aced fromthe advance fl oor by one floor because the advanced fl pof 5 is
set upon the start of the elevator car. Wien the car .is then started, the
advance floor is again re-set, so that the synchronized floor is now spaced
fromthe new advance floor by two roors.;Under these circum stances, it . -
is inpossible to operate the el evator car“10 smoothly. In order to correce*
this spaci ng between the synchroni zed and advance fl oors, the advance fl oor
nust be returned back ID the eyevatomi cex fisosuddiendya stomned RALPRE r cui t
configuration. Further the floor 15. detector as described above has
encount ered problensesckesathabr §2per 6PTEREPOFII SRS The & Helfite it .

relies upon nmechanical operation, and also.it is_of high manufacfuring cost
because of the uB@SbthHethéveFBPbﬁﬁnﬁg-FSP%ﬁdc%li°§re r@%d‘?m %éea )
need 20 for a floor detector ich is_high tn reliahility. and eco 1cal . .
Accordingly it i3luanes; §39°8¥\@Fh8nﬁr gg'@ﬁlr ilbr?\?@ﬁ"-set i ¢ v[ﬂpo?ﬁ%efg&}fgw and
i nproved floor detector systemfor _an el \%to'r SR G bl énpﬁ? enting
a spacing 2 bet%ﬁeﬁeﬁ E?ﬁ?h%ghifga%Pl§gf degﬁxggéocia.éh gggance %Ioor
from changi ng even_upongih st a ' | Saaat ééﬁi. L .
The present i nvehtT o spF%?ﬁd%gg%%gpaogﬁ%éggg%ﬁéa]fi 18 ﬂfE@ g@é,

so that the synchronized floor is now spaced from the

') "the elevator car is suddenly stopped before it reaches that floor-
)
7P

new advance floor by two floors. Under these circum-
stances,'it islimpossible to operate the elevator car
10 smoothly. |
In order to correct this spacing between the
synchronized and advance floors, the advance floor
must be returned back to the synchronized floor with a
complicated circuit configuration. Further the floor
15 . detector as described above has encountered problems
such as abrasion of the components involved because it |
relies upon mechanical operation, and also it is of
‘high manhfacturing cost because of the use of'the
‘reversible motor which is eﬁpénsive. There is a need
20 for a floor detector which is high in reliability and
economical. |
Accordingly it is an object of the present inven--
tion to provide a new and improved floor detector system
for an elevator system capable of prevehting a spacing
25 between a synchronized floor and an associated advance
floor from changing even upon the sudden stoppage of

an elevator car involved.



for an elevator systemconprising an elevator car travelling within a sh
extendi ng. past a plurality-:of floors di sposed one above t-he other,.. and

means 5* including an electronic conmputer for sensing success- ively
actual floors in synchronization with the travel of said elevator and
advance floors in advance of associated actual floors, wherein there are
pr.avi ded. between each pair of adjacent filoors within said shaft 10 neans
for providing a first S|gnal and a second S|gnal on passage of the car,

first cal culation nﬁﬁ n_said, conB1Ler re |ve t theﬁilrst S|gnal to
cal cul ate the actua FIBOPSS9teFP3? ﬁ&ntﬁg Ph of one
fl oor (dependj ' C I r fromthe
exi sting actug&g gﬂo%Egyg%ég th%gﬁdceﬁ®¥ﬁ"%¥% conp%?&ﬁﬁhr gngecond '
cal cul ati on e ter d{:%gt

el evat or carng?g?oi? sg§§ s?gna to calc Eﬁhe ad ancéaﬁf§§r by

addi ng or subbfaﬂbaﬂsadﬂégeabar ghaednétre AU YFrrdr f LRI Sdigpendi ng on

the said direction of travel) to or fromsaid actual’ fToor. Preferably the:

floor detgct oingbideaEPEhS81blaaN cMRBPUtRT TUISidthdiy afluddwssd| oor to

coincide with the synchroni zed floor upon the stoppage of the 25 el evator

car. The prestpélynsetiialnflobirsbéno symchronicadiion adtl etie fwurdbe
follow ng detail ed description taken in conjunction with the

acconpanyi ng df ageidselevefsorhanti gdvente flnoxehdmtadradnantor| evati onal
view associated actual floors, wherein there are provided.
between each pair of adjacent floors within said shaft
10 means fdr providing a first signal and a second signal
on passage of the car, first calculation means in said
computer responsive to the first signal to calculate the
actual floor by effecting the addition or subtraction
of one floor (dépending on the directidn of travel of
15 the.car) to or from the existing actual floor stored in
said electronid computer, ard second calculation means
lin the computer responsive to the starting of said
elevator car or to the second signal to calculate the
advance floor by adding or subtracting a predetermined
20 number of floors (depending on the said diiection of
travel) to or from said actual floor.
' Preferably the floor detegtor may comprise further
means for causing the advance floor to coincide with
the synchronized floor upon the stoppage of the

25 elevator car.

The present 1nventlon will tecome more readily

apparent from the follow1ng detalled description taken



conventional floor detector for an elevator system Figure 2 is.a
ematt c bl ock di agram of ‘one 5 enbodi nent "of the elevator floor .
‘detector systemof the present invention; Figure 3 is a block diagram of
the floor detector shown in Figure 2 conposed of a mcro-processor; Figure
4 is a diagramillustrating a travel path 10 of the elevator car shown in
Figure 2 and | oci of the.synchronized andgadvance floor for the elevator . .
car plotted in ordinate against tine in abScissa; and Figure 5 is a flow W
chart progranm ng the operat- ion of the arrangenent shown in Figures 2 and

3- 15 F@ffﬁréBﬂjﬁﬁ&ti@thﬂ%hetﬁeohcbb&p@bﬁﬂﬁﬁg%mdﬂ%ﬁééiﬁh which:
Il lustrated a conventional floor detector for an el evator system The .

arrangement illustratefigapprflsgs a bchemattleedrontl @ldvtisathvitidw a

machi ne conpart- nment (not shown) including an electric reversible notor 20
12 for the fl oorofleteconvehtiornaicfidaorodetéctomforedn @ldvator wysidenp
be rotated thereby, and a novable nut 16 screw threaded onto the screw rod
14 ‘and hel d agai nst roFdguveal ksvenrschematilcutdiock difagram aff qmsition
contacts 18-]1, 25 18-2 .... are dissosed along the screw rod 14 one for

each fl oor a ewpodingnterfcfhpy edavadorcfdoer defentiormaysier of the

position contacts are arranged,to sandw ch 6. selectively the novable
nut 16 t her ebet RR@SERT HOFERTLANGhei r cl osed position. They are

designated by the Figure 3 is a block diasram'of the floor detector '

-éhown in Figure 2 composed of a micro-processor;
Figure 4 is a diagram illustrating a travel path

10 of the elevator car shown in Figure 2 and loci of the
synchronized and advance floor for the elevator car
plotted in ordinate against time in abscissa; and

Figure 5 is a flow chart programming the operat-
ion of the arrangement shown in Figures 2 and 3.

15 Referring now to Figure 1 of the drawings, there
is illustrated a conventional floor detector for an
elevator éystem. The arrangement illustrated comprises
a floor selector 10 disposed within a machine compart-
ment (not shown) including an electric reversible motor

20 12 for the floor detector 10, a screw rod 14 comnected
to the motor 12 to be rotated thereby, and a movable
nut 16 screw threaded onto the screw rod 14 and held
against rotational movement.

A pluralitj of sets of position contacts 18-1,

25 18-2 .... are disposed élong_the screw rod 14 one for

each floor of a buiidins.served by an associated system.

The sets of position contacts are arranged to sandwich



ﬁéferenoe nuneral 18 with a suffix 1, 2, 3, ..., identifying the floors.
For exanple, the reference'5 nuneral 18-1 designates the set of positio
contact® corresponding to a first one of the floors.- When the nut 16 is
noved along the screw rod 14 by rotation of the rod, the nut is
successively engaged by the sets:of - position contacts 18-1, 18-2, 18-3,

to sense 10 successively the actg fl oor of the elevator car (not
shgmm) in Figure 1 the position contdet set 18-1 is shown as being cl ose
t hrough the novable nut 16. This neans that the elevator car (not shown) i-s

ocated on 15eibetivesy thaohovilbes hile abeeNiealubtivddud Hdipuyardly and

passes through a predeterm ned point above the first floor, a Car-floor

signal is deihvenedraglvikl pesdeseni.bednedt ere Fowi edl% e&mpnds to
that -car-floor signal to be Totated thereby to nove t nut 14 upwardly

t hrough the refetréensal numeeaknti8oivithe aseudfixod 14, aqurl.n.g, thl s upward
novenent, the nut 14 engages the set of position contacts 18-2 for the

second fl ooridentifginghtheofilaors.t oFdel iexempdreqt Iive amfedemye signal . The
hotor 12 is stopped in response 7. to the latter signal and the

corr espoidi ngumeradl 18+dodesignaesd the sed ofopesigdan ianntantisict set
18-2. That is, the actual floor is the second floor. Wen the el evator car
“further travePEresRORdingstang §izsds oner ofgihe Flaentsor miWhan pd&e ti on

above the
nut 16 is moved along the screw rod 14 by rotation of

the rod, the nut is successively engaged by the sets of
position contacts 18-1, 18-2, 18-3, ..., to sense
10 successively the actual floor of the elevator car

(not shown).

In Figure 1 the position cortact set 18-1 is
shown as being close through the movable nut 16. This
means that the elevator car (not shown) is located on

15 the first floor. When the elevator cat travels up-
wardly aﬁd passes through a predetermined point above
the first floor, a car-floor signal is delivered as
will be described later. The motor 12 responds to that
car-floor signal to be rotated theréby-to move the nut

20 14 upwardly through the rotational movement of the
screw rod 14. During this upward ﬁovement, the nut 14
engages the set of position coﬁtacts 18-2 for the
second floor to close the contacts to deliver another

car-floor signal. The motor 12 is stopﬁed in response



)\d floor, the electric notor 12 is simlarly rotated to nove the -

|l e nut 16 further ,upwardly through the rotational novenent .of t.he

v rod 14 until position contact set 18-3 is simlarly operated., 10

his way the novabl e nut 16 ascends stepwi se with increnments equal to -
one floor. On the other hand, upon the start of the elevator car fromthe

~first floor, an associated circuit (not ghown) senses thereon an advance :

position of the 15 elevator car or an advance fl oor correspondi ng, for A 4

exanple, to the second floor which is in advance of the actual first floor

by one floor. Tbi $hies ladsdtaassignadl land the kmartesponding aathabas been

regi stered on the second floor, a command stopping or |anding signal is 20

del i vered to sfdporhdsecisensedr byarthe alnsed @ositicenrcontachesebsence of a .

call registered on the second floor, the engagenent of the novable nut 16

with the positil8ndeonffhet &, the scdmpk L3007 Hes sehansecondoflaer.

descri bed above proceeding .to tq? third floor. 25 The process as
descri bed above is redegRedas e e@t%&%rtﬁ@é%%b%am%sl v &end
beon set Updn FHG DRERER.FhTRbE, S Tusdahertinel Bothritintteve) FRene 5
floor then the38opna Thoss TR st rro A fE 0 e oAb Ty "B EaPR e

in the exa”pletasmg%%P%EQF%ovable_nut 16 further upwardly through .the

rotational movement of the screw rod 14 until position

contact set 18-3 is similarly operated.

10 In this way the movable nut 16 ascends stepwise

with increments equal to one floor.

On the other hand, upon the start of the elevator
car from the first floor; an associated 6ircuit (not
shown) senses thereon an a&vance'position of the

15 elevator car or an advance floor corresponding, for
example, to the second floor which is in advance of the
actual first floor by one floor. This is because a call
is looked £or. If a call has been registered on the
second floor, a command stopping or landing signal is

20 delivered to stop the elevator.car on the second fioor.
In the absence of a call registered on the second floor,
the engagément of the movablg nut 16 with the position
contact set 56-2 results in the advance floor as
described above proceeding to the third floor.

25 The process as described above-is repeated %o




anve. Wien the el evator car is then started, the starting causes the
advance fl.oor to be set agarn with 10 the result that it is now spaced fro
the actual floor by two floors. Under these circunstances, it is inposs-

i bl esxto operate the el evator car snoothly. In order to correct such a
spaci ng between the advance and synchroni zed fl oor, the advance floor nust
15 be returned back to the synchronize@g§l oor, which is attended with the
nesessity of using a conplicated circuit configuration. Further the floor
sel ector 10 hag. e tHUHAFHA LTRR o8 £1CdsdendDseehwlsdlwibe components
i nvol ved because 1t relies upon nmechani cal operation, and 20 an increase in
~.manuf act uri ng {¢RHmRRHISF tdie rfEMsg®) bl e el ectric notor is expensive.
-Referring nowto Figure 2, there is schematically illustrated one

enbodi ment of the fl-quf HiglLatad; tHe tddvanesefloonViensi beenToetaupengenent
il lustrated conprises 25 a plurality of floors, in this case, a first, a
second, " a t hi theanteart @ff tthe lcar. 1Aindér Beesedcilfcumspancesgl §£ the are
- shown as being |located at predeterm ned equal intervals one above another;
floors di $posed.eatabor dar fiarsuddeniy stepped bebone Pheiesr arriyest cans
‘or swtch actuators 20, 22 and 24 are disposed at_predeter- 5 m ned

di stances aboed tihe fadwpnce £logr Hrentharaetuatcfioeryisyepaced fyom
"aligned with one another and wi th edges_of the fgﬁors. A iecond arrg& of
cans or swit chilecadHance dROD PT RRA AT AR BRepeZREPLe| R descTibed

above. Wheﬁ the elevator car is then started, the

starting causes the advance floor to be set again with
10 +he result that it is now spaced from the actual floor
by two floors. Under these circumstances, it is imposs-
ible to operate fhe_elevator car smoothly.
In order to correct such a spacing between the
advance ard synchronized floor, the advance fldqr.must
15 Yve refurned back to the synchronized floor, which is
attended with the necessity of using a complicated circuit
configuration. Further the floor selector 10 has en-
countered problems such as abrasion of the components
involved because it relies upon mechanical operation, and
20 an increaée.in manufacturing cost 5ecause the reversible
electric motor is expensive. S
Referring ﬁow.to Figure 2, there is schematically
illustrated one embodiment of the floor detector of the
preSent invention. The arrangement illustrated comprises
25 a plufality of flobrs, in this caée, a first, a second,

a third and a fourth floor 1F, 2F, 3F and 4F respectively



Qe cans or swtch activators 20, 22 and 24 respectively, 10 vertically

al hgned with one another and with the edges of the floors and spaced

ﬂﬁi refrom by predeterm ned equal intervals respectively. Therefore akl the
t¢ch actuat- ors are disposed in vertically aligned relationship in a =«

| stway (not shown) extending through the floors 1F, 2F, 15 3F and 4F.

However the array of cams or switch actuators 20, 22 and 24 are

hori zontal | y staggered fromthe array, of swtch.,agctuators 26, 28 and 30. W
The -ar r angene @& RIS &S fhﬁ%rai%?g)%?év%yo?rﬁg?%gﬁpﬁan883' travel

oair S'fysg‘m-”ﬁcﬁ%“‘e%‘% 3 e rlovd cadoriars FIveRR ATabhL2ACRATE AN °

! ; s [ .
Chereof . The SRERHbE TS P ndp csBORIT] Oh EEfst aPrby ol cablBE OO0 | -
of the el evat %ﬁ%%ﬁ{%ﬁs ¥t t CB234n 8N é??%gf&%@?b@é&' %t BeedtteaiL

actuators 20, sense the actua oSition of “the car mhile}

the switch $6 G S6kiRca4 Vebirs ens L sbractrgt o 39 <8 Al 30 o

reset the advance The swi tches 34 and”36 are electrically

connected to %éé}%&tﬂ@é%} OFeBfichllPr dtighedwitht baeckbaother Gad 32
upwardly and dowwardly,the sanme is connected to a counterweight 40 5

through a tragH ¥ édpes 46F t tieé nflloorsl alhsesondhemirad ofTlemmicxt wheel
44 is connected to a reversible electric hoist notor (not shown). =
switch actuators cams 26, 28 and 30 are disposed below
- the cams or switch activators 20, 22 and 24 respectively,
10 vertically aligned with one another and with the edges of
the floors and spaced therefrom by predetermined equal
intervals respectively. Therefore all the switch agtuat-
ors are disposed in vertically aligned :elationship in a
hoistway (not shown) extending through-the floors 1F,2F,
15 3F and 4F. However the array of cams or switch éctuators
20, 22 and 24 are horizontally staggered from the array
of switch actuators 26, 28 and 30.
The arrangement comprises further an elevatof car
32 arranged to travel upwardly and downwardly within the
20 hoistway as described above and a pair of switches 34 and
36 disposed on é vertical plate erected on the outer
surface of the ceiling of the elevator car 32 adjacent
to one edge_thereof. The.switches 34 and 36 are position-
ed so that, during the travel of the elevator car 32 the
25 switch 34 engages selectively the switch actuators 20, 22
and 24 to sense the actual floor position of the car
while the switch %6 engages.selegtively the switch

actuators 26, 28 and 30 to reset the advance floor. The
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The floaor detector 38 shown in Figure 2 includes an el ectronic conmputer.
the exanple illustrated the elec- 10 tronic conputer conprises a Tg;g)
ni cr o- prrocessor conmercially available as TYPE 8085 fromlIntel. However it .
is 1,0 be understood that the microprocessor 38 is not linited there- by or
thereto and may conprise any suitable gigital conputer commercially

avail able. 15 ' The nicro-procesg r i ncludes an i nput port 38A conn-

egted to tHeesawitbhes334annd3gcandtea ellisabaiicedlyy domtectiaivio and al so to

a data bus 46, and a read only nenory device (which is abbreviated

her ei naf t eflooradetBOkdyr 388, a random access nenory device (which is

abbrevi ated herein- 20 after to an "RAM') 38C, an interrupting period

control tiner 38DINaOTERTr P POTEcFher eleValinr £8T A PWARAIBENE onNnect ed

to the data bus 46. The input port 38A and the ROM 38B are arranged to

suppl y dat @ov8vard1lFathen§3mes ighcraneeded he oowReRWRLERE port 38F

ent &l Opy BEEGOER S5ETRPELAR, SABE Woo TR Y o ot TR dH  r om
e B P
Qonmor ot al PyERGEPERFe PEETRRRABS - ccpect ively. The output port IOF is
e Eher o BaPASEr°abction % el it Wl bR P s
electronic computer. In the example illustrated the elec-

10 tronic computer comprises a micro-processor commercially
available as TYFE 8085 from Intel. However it is to be
ﬁnderstood that the microprbcessor 38 is not limited there-
by or thereto and may comprise any suitable.digital computer
commercially available,

15 The micro-processor includes an input port 38A conn-
ected to the swifches 34 and 36 and a travel relay (not
shown) and also to a data bus 46, and a read only memory
device (which is abbreviated hereinafter to an "ROM") 38B,

a random access memory device (which is abbreviated herein-

20 after to an "RAM") 380, an interrupting period control
timer 38D, a central processor 38E and an output port 38F
connected to the data bus 46. The input port 38A and the
ROM 38B are arranged to supply data to the data bus 46
while the timer 38D and the output port 38F are arranged o

25 receive data from the daéa bus 46. The ram 38C and central
processor 38E are.arransed to apply and receive data to and

~ from the data bus 46. | _
In-thé example illustrated, the input port 38A, the
'ROM 38B, the RAM 380, the timer 38D, the central processor
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ependent upon the distances fromthe actual car posi- tions to t hose

ase8¢i ated floors at which the elevator car is predetermned to.land, due to
calt's registered on the 10 floors or the el evator car and otherss and ¢s
used only to read selectively the deceleration pattern out on the bus 40.,
The RAM 38C can wite in and read out th®#tactual and advance floors. The

The RAM 35C can wi e floors. The
from the sw PoReei, e DRI AR B e e e R e 14" L

the central 3§55 ! BoaBIN:3ABEEY> RAMKUEG: oYy ARRLELAYIG OfrélierafpgnaeTent

shown in FiguréS§®2 an | escrrbed in conjunction wmth Figure
4, which ill gaskpacesviehs.travel path for 20 the el evator car shown in
Figure 2 and | oci of the actual and advance fl oor devel oped in the
operation of the ar maegeoutputspOMt MDFiRE!Icorthecd UEd Ngnt tadi éA€os! evat or
car 32 is located at the first floor IF, the actual and advance car

posi ti ons5ar 88offorrhdnfiicattingp@ c2& Iflodrch is prelininary stored in the
RAM 38C. Then the elevator-car 32 is started and ascends al ong an operating
line 50 as shown at ThHet ROM 1581 hiess widred) therein ual decelenationnpattt ed
in ordinate against time in absicca in Figure 4. Then the synchronization
switch 12er34depgagdentt mponnitheh diattances fwon cthie| agtualncant pasito

the central ~.processor 38E through.the input port 38A. The central processor

38E cal cul at €40pRe tactbamer Bagocdated fglears MY Séetel Freorlevatazcendi ng

“to a synchroni z-

is predetermiﬁed‘to land due to calls registered on the -

10 floors or the elevator car and others.and.is used only to
read selectively the deceleration pattern out on the bus

" 40. The RAM 38C can wiite'ip and read out the actual and

advance floors. The input port 38A receives the synchroniz-
ation and advance resetting sisnals from the switches 34

15 and 36 and_selectivély delivers these signals to the central

' 38E, the ROM 38B and RAM 38C. |

The operation of the arrangement shown in

Figures 2 and 3 will now be described in conjuncfion
‘with Figure 4, which illustrates the travel path for

20 the elevator car shown in Figure 2 and loci of the _
actual and advance floor developed in the operation of
the arrangement shown in Figure 2. Assuming that the
.elevator car 32 ié located at the first floor 1F; the
actual and advance car positions are on the first floor

25 1F which is preliminary stored in the RAM 38C. Then
the elevator car 32 is started and ascends along an |
operating line SO as shown at dotted line describing the
actual car position plotted in ordinate against time in

absicca in Figure 4. Then the synchronization switch

p————




floor is,changed fromthe first floor IF to the second floor 2F as sho
arroweds broken line 52 running vertically between the first and second
floprs in'Figure 4. The actual floor thus calculated is witten 10 in the
RAM 38C at an address for the actual #loqor and is read out therefromas the
actual floor. Wien the el evator car 32 has passed through the second fl oor
aF,and the Sift terigages Heheoswitelgastiveteoni 20htacdediver22p oudpwti t ch 34
delivers an output to 15 the input port 38A. Then the central processor 38E
effects t he & rfhercentral provesgorc3BEi thuonghcshe joputi penwi GBAhe
engagenent of the switch 34 with the switch_actuator 20 whereby the address
for the act JEe (¢eRFTabPROeSSar  28E| eataulatene thanaginads LdeoRcied ng 20

e aotugt s (SRR et FroerRRe ¥ERRen "8 ERG HAE 2B0%, | 3L
The of ovat ortSe, S BrEREE HIORF 8; ohBpkdl SR’ R RO BIbdE Bt ST
o advance CF i, SEUSHE LeL00P 2BPageLlbih BroErffiel Bobren 13HLHWA T 1O
ener gi zat | Oryginfing FFPEL 421 BF §BHeSHOBHD 90! bUAT sBoEANTRIGEH

| in Figure 4. The éctual floor thus calculated is written

10 in the RAM 38C at an address for the actual floor and is

!. a"t"i.oh,cal cul ation programs stored in the RAN 38C. That is, the act ua

read out therefrom as the actual floor.

When the elevator car 32 has passed through the
secornd floor 2F and the switch 34 thereon engages the
switch actuafor 22, the swifch A4 delivers an output to

15 the input port 38A. Then the central processor 38E
effects the similar calculation as described in con-
junction with the engagément of the switch 34 with the
switch actuator 20 whereby the address for the actual

- floor position is rewritten in the RAM 38F as coinciding

20 with the third floor 3F as shown at arrowed broken line
52 running vefticélly between the second and third
floors 2F and 3F resﬁectively. Thereafter the process
as described above. is repeated with the result that
the actual floor is changed in.stepped manner as shown

25 at its locus expressed by stepped broken line 52,

On the other hand, upon the start of the elevator

car 32 from the first floor 1F, the central processor



t signal

neAddress for the advance floor and is sensed as an advance floor. Wen
t g’ dvance resetting switch 36 on the elevator car 32 engages the swrtch

actdator 26 during 10 this ascent thereof,

to the cent

ral

processor 38F through the input port 38A. As in the

engagenent of the switch 34 with the swi tety actuator -23, the centra

processor 38E reads out the actual

cal cul ates 15 the advance floor as the sumof the actual floor and two -

floors (see ar o8fedadsulftias sy adrance) $19eT cas| hebagwebe smreosdcond and

third floors 32F and 43F respect- ively and dottedaglne formng a downward
her &gopT

extension t

s §eeaRding £9 AR (aAVRREe ng Pulﬁ*élﬁHdPé'é’m for

The cal cul ated advance floor is witten in the éAN 38C at
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the switch 36 delivers an out’put

floor af that time fromthe RAN 38C'and\d

t he advance flogr in the RAMéﬁﬁ:édgmweby t he adva gce floor at ;that tinme is

sensed to lie & qa%§1H%,#¥Q|
shown at hori zor%t al ,sol Iqt

floor 3F. 25
fl oor 2F ang
del i vers an“ou
processor 381

result that

in
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the fourth fl09k 4ensed as an advance floor.

When the advance resetting switch %6 on the

elevator car 32 engages the switch actuator 26 during

10

15

20

' floor 2F amd its switch 36 engages the switch actuator 28,

this ascent thereof, the switch %6 delivers an output to
the central processor 38F through the input port 38A.

As in the engagement of the switch 34 with the switch
actuator 23, the central processor 38E reads out the
actual floor at that time from the RAM 38C and calculates
the advance floor as the sum of the actual floor and two
floors (see arrowed solid line 54 running vertically
between the second aﬁd third floors 32F and 43F respect-
ively and dotted line forming a downward extension
thereof). This results in the re-writing of the address
for the advance floor in the RAM 38C. Thereby the
advance floor at that time is sensed to lie on the third
floor 3F and is held at and after that time, as shown at |
horizontal solid line runring in the same 1e#el, as the
third floor 3F. M

When the elevator car 32 passes through the second

the switch 36 delivers an output to the input port 38A.
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! ; Then the process as descri bed above is repeated. Therefore i-

will readily be understood:that’the advance floor is changed as shown by
the stepped solid line 54. Assum ng t hat’, when the advance fl oor. proceeds
10 + Yo the fourth floor 4F, an up call has been regi stered on that floor,
t he advance floor is held on the fourth floor 4F. Under these
ci.rcunmstances, the hoist nmotor (not shawg) senses separately the actual
pasi tion of the el evator car 32 fromthe nunber of rotations 15 thereof.

Then a decel erghép8apsbictReCEEALSAINPIrDE coBorh 8L SrERetPaneen t he
sensed actual car position and the fourth floor 4F is read out fromthe ROM

38B. Accordi nggjmiberecaratidation 28 Hesdoddled aboyd aithwthHerddidt

read- out deceleration pattern and a confortable 20 rise i s maintained
until the car tRataimsthe RAM ther elddiveser £4B thie iedviamdre Mdoar ithat, when
the elevator car 32 is stopped to denergize and drop out the travel relay
(not shown), the-writhenfasothet fohsrtht fdeors 4®.ays 25 witten into the
RAM 38C at the address for the advance floor. As described above. the
advance fPoor is cal cThenefhenpracesssps describeds diomecdsanangated s
floor. Therefore the_advance fl oor |s not eroneousl detern1ned unl ess

t he associ at ed actuaITh968f°?§ wWeoWgLlaresddlan be &ar is
suddenl y stoppededa.&v to(r)%vgls chhe aegv%récesﬂgvr%orby gchceorsrteecl;tpeeddto

solid line 54.
Assuming that, when the advance floor proceeds
10  to the fourth floor 4F, an.up.call has been registered
on that floor, the advance floor is held on the fourth
floor 4F. Under these circumstances, the hoist motor
(not shown) senses separately the actual position of
the elevator car 32 from the number of rotations
15  thereof. Then a deceleration pattern corresponding
to the distance between the sensed actual car position
and the fourth floor 4F is read out from the ROM 38B.
Accordingly the elevator car 32 is decelerated follow-
ing the read-out deceleration pattern and a comfortsble
20 rise is maintained until the car 32 lards at the fourth
floor 4F.
It is to be noted that, when the elevator car 32
is stopped to denergize and drop out -the travel relay
(not shown); the actual floor at that time is always
25 written into the RAM 38C at the address for the

édvance floor. Aé described above. the advance fioor

is calculated on the basis of the associated actual



escri bed above. This is because the above nentioned travel relay (not
shown) -i s deenergi zed and drops out. Fromthe foregoing it will readily, be
understood 10 that upon the start of the elevator car fromany floor -othes
than the first floor the advance fl oor simlfgly proceeds to that .floor
| ocat ed just above the starting floor. While-the present invention has been
described in 15 conjunction with the calculation of the advance floor by
whi ch two floor £3ocerdedThereforacthal advamce tflioon dhaaharmmeniisiy any
desired nunber of the floors may be added to the actual_ floor in accordance’
with the speed ofetezmipeds unless g @sseslatag actual flapx tigivwrons.
understood that the process as_descri bed above in conjunction with the

ascent of the el 8&48P0PVERr 1fs tBguSLeyaHoR ic@dhIis - Fe9RPedereof . Tn

the latter case it iis to.be . noteqd that the cal cul.ati on of the advance fl oor
is.to subtract tRBT3BEnhkFetTa e eo@r%gaﬁctﬁn ltﬂ.prdét%aqurﬁf%?egm

P Tor e detai P tReoasgpRRaret ek 3 T4t X e ol defadag e Do
oo o 1|08 SHEb1URREOLDLAS B UNATYAL AU EPITBIENE! (N
is stored in thep,EM;38BtARIalbdve mentioned travel relay (not shown)
. 1s deenergized and d:ops out.
From the foregoing it will readily be understood
10 that upon the start of the elevator car from any floor
other than the first floor the advance floor similarly
_proceeds to that floor located just above the starting
floor.
while the present invention has been described in
15 conjunction with the calculation of the advance floor
by which two floor is added to the actual floor it is -
to be understood hat any desired number of the floors
may be added to the actual floor in accordance with the
speed of travel of the elevator car.
20 ~ Also it will be understood that the proéess
as described above in conjunction with the ascent of
the elevator car is equally applicable to the descent
thereof. In the latter case it is ﬁo be noted that the
calculation of the advance floor is to subtract the
25 pumber of the floors from the actual floor.
The operation of the arrangement shown in

Figures 2 and 3 will now be described in more detail .

'%;1_associated actual floor as in the nornal |anding of the el evator car-"%4
a ,




“started in interrupting manner at predetermi ned constant tinme periods ;ég;;
an interrupting period-control "tinmer 38D. Al so another program (not shown
fis arranged to execute an initializing process required for an associ ated
el eyafor control systemto rise by the nicro-processor. 10 The
‘programis started in the step START and entered into the step 500A where -

the travel relay is energized to delivg, a command car start signal and

Kygn the step 500 where it is deternmined if the travel relay (not shown) is

in its deewkthi refeveace. tof RilgumeeSawherdin itheredmrijilrestristedate (car
. not noving) as determned in the step 500 then the step 502 is entered
where the adfdnvechessr desariding ey pragnamifies the apersioonioh the

actual floor FSY. If the travel relay is not in its deenergized state as

det er i nedarRaNBENSRENPSTEOTHET LT '%X%W'Tﬁ'%ﬂ%ﬁ% showrHil st ep 504

determ nes_jf the_car _js ascendin I f so, Qgramis_ executed for
tal cul at i oR+8PLEhE~ad cPrM%&klsmm ’éﬁ Rra"é R And kst he

ie!se\(;ﬁtfgsflﬁ)%aﬁg M)re gg%mﬂc%lllﬁé t he steaa?SO e(g'zs_eermne %‘;R‘% \é\ntzgh gg
506 then t HEA8r §§%§%ﬁsﬁ% 3 ﬁa@g@%&%e&éﬁ-ﬁ’%ﬁ%@ e 365,37 °°
IEC e % 408, EEghel By %&%>nﬁé%§%%¥ﬂeé%%ﬁé?ﬁr¥he
step 508, &ﬂe:.ﬁilt‘iﬂh&tzh.ﬂ% %o‘c*é"ssa?é@i{éécfof S MM G PEPEPREST
control system to rise by the micro-processor.
10 - The program is started in the step START and entered
into.the-step 500A where the travel relay is energized to
deliver a command car start signal and then the step 500
where-it is determined if the travel relay (not shown) is in
its deenergized state. If the relay is in its deenergized
15 state (car not moving) as determined in the step 500 then
the step 502 is entered where the Advance floor FSA is
always maintained to coincide with the actual floor FSY.
If the travel relay is not in,ifs deenergized state as -
determined in the step 500 then the step 504 is entered.
20 The step 504 deterﬁines if the car is ascending. If so,
a program is executed for calculation of the advance and
actual floor during the ascent of the elevator floor.
More spécifically; the step 506 determines'if the
switch 34 is on its ON position by eﬁgaging sny one of the
25 switch actuators 20, 22 and 24. If the switch 34 is in
its ON position as determined in the step 506 then the

program enters the step 508 where it is determined



5 to that of the advance floor as described later. On the other hand, .when
thewflag- Ais equal to the binary ZERO as determned in the step.508, the
tap/ 510 is entered. In the step 510 the actual floor is read out fromthe
#/38C at an address destined there- 10 for and increased by one after®* ,
whi ch the sumof the actual floor plus one is witten in the ram 38C as a
new actual floor. Then the flag A is set 4, a binary ONE in the step 512  _
wher eupon the program for calcul- ating the actual floor is conpleted:. 15 '

On the ot her han%e%% H}Fn%tte% %%ﬁﬁ%ﬁﬁ%%€§t%%§ysﬁggg3ﬁ i%snot

in its ON position, ag Ais res ng al'so in

the end of the ppEGEAMHLT Qﬁ!ﬂdﬂ#\ftz'aﬂibthelﬁ%ﬂé“fﬂé‘%-iétnbﬁ bRuie §8t ed

that the cal cul ati'on route 20 contr flag A i's al'so reset to a binary ZERO
by the initializighg RASGRIMARAY &' Q@dbertiithéd PLRIERE §6 5@8‘4‘“§:h%X9CUt ed

during the stoppage of the elevator car. After the conpletion of the

program for cal celalcailiaty drhefacihmladtheal . f1der pioosbopped salicpratiesdst he
25 advance floor is started. First the step 516 deter- mnes if the advance

setting switch 3o that iofs 1B Edvanon floemongi dgsenibedelaterbe switch
actuators 26, 28 and 30. If so, the next succeeding step 518 18.
determines if a cal cul atGortheowthenhand, fylen Bthe £hegl At dst aqubinéoy
ZERO. If the switch 36:is not inits ON position, then the flag B'is reset
to a binary the binary ZERO as determined in the step 508, the step
510 is entered. in the step 510 the actual floor is
read out from the RAM 338C at an address destined there-
10 for and increased by one after which the sum of the
actual floor plus one is written in the ram 38C as a
new actual floor. Then the flag'A is set to a binary
ONE in the step 512 whereupon the program for calcul-
ating the actual floor is completed.
15 On the other hand, when the step 506 determines
that the switch 34 is not in its ON position, the flag
A is reset to a binary ZERO resulting alsc in the erd
of the program for calculating the actual floor.
It is to be noted that the caleulation route
20 control flag A is also reset to a binary ZERO by the
| initiélizing program (not shown) and a program (not
showﬁ) executed during the stoppage of the elevator car.
After the completion of the program for calcul-
ating the actual floor, the'program for calculating the
25 advance floor is started. First the step 516 deter-
mines if the advance setting switch 36 is in its ON

position by engaging any one of the switch actuators
26, 28 and 30. If so, the next succeeding step 518



==RO i n the step 520 after which no process after the 5 step 516 is
*prevented from processing unless the flag Ais again reset to a binary
¢ ZERQ. [Like the flag A, the flag Bis arranged to be also reset to a binary—
.ZERQ*by the initializing program (not shown) and the program (not shown)
ex¥cuted during the 10 stoppage of elevator car. If the flag B is not equal
~to the binary ZERO as determ ned in‘ﬁ$e step 518 then the step END i s
. reached. On the other hand, when thet1ag B is equal to the binary ZERO as
“H@ternined in the step 518, the actual floor FSY 15 is read out fromthe

5@2” Z’?Sp:éf%?%r@%%{sﬁﬁ ST SO aotridE {He L&#;%SSQS%?Z' "
Fol | ovi ng LREL” ber JHEF Mingal IR, CReith S QR TS et B o,
mhereuponittlgeoga?eg(#izctfi{dg\, \(?‘hq%ﬂaq{%\%r% B | 0P pd S € OFP! £180n, hat is, the

. .step RND I's reac 524 is prevented from processing

unl ess t hgERoAEGnB thie 3P FX> if e i dleIno S eds t&ftéRetlgscent of the
el evator car has been 25 determined in the step 504, prograns for

cal cul &t i 8% eiphS1&c titapreaverrbéfron |proceksing dwhtesiestieat fDagt he el evat or

car. are executed in a series of steps simlar to 19. the steps 506 et

segg exceps pgatimatresed hdta ddmsxy (ZER@s than the addition is effected in
the steps. simlar to the steps 510 and 522.

' . Iike the flag A, the flag B is arranged to be also
reset to a binary ZERO by the initializirg program (not
shown) ‘and the program'(noﬁ shown) executed during the

10 stoppage of elevator car. _

_If the flag B is not equal to the ﬁinary ZERO as
determined in the step 518 then the step END is reached.
On the other hand, when the flag B is equal to the binary
ZERO as determined in the step 518, the actual floor FSY

15 is read out from the RAM 38C at the-address thereof and
increased by two (2) in the step 522, In the step 522
also the resuiting-sum is written into the RAM 38C at an
address destined therefor in.the'étep 522 as a new advance
floor. Following this, the flag B is set to a binary ONE

20 in the step 524 whereupon the calculation of the advance _
floor is completed. That is, the step RND is reached
after which the step 524 is prevented from processing
unless the flag B is again reset to a binary ZERO.

_ After the descent of the elevator car has been
25 determined in the step 504, programs for calculating the

actual and advance floor during the descent of the

elevator car are executed in a series of steps similar to

phm ) GO I e A




onsi ve to the passage of a first switch on an el evator car through gach
Jirst switch actuators disposed in an associated hoistway to calculatte
t he actual floor 10 through the addition qr, subtraction of one floor
effected by an el ectronic conputer or alﬁW%trprocessor I nvol ved, and

~N
second calcul atio re NSV i, Qf X _or t Owd
the passage of a ‘53%_%3%%3% ?@% %;t" gl-?tggttaelrg% ﬁr ougw “e%écﬁebotfé seco%dacgg\n{?%h 15
actuators di sposeflaifebN@nBAl ThePudditioH AW fraitafVaCend | #pepshr ough
the addition or su%tractlon of a predeterm ned nunber of the floors, for

exanpl e, two floogspmehbactadthe Repd G0 Rer&a®s . The actual and advance
floors thus calculated are witten in an 20 associ ated RAM at predet er m ned

addresses and used in th@rgaxtheldoeedioinegdlt dstsesn Thet ptieseptesent
I nvention has several advantages. For exanple, the present invention

provides a flobr dateatdonf prowides satfiocyyierectfomni fr rath i ebetratyr25
because it does not rely upon nechani cal operation, which is economcal. As
t he advance fl oor systenl dncluding dinste dalgulatiohaeanscresporatveal
floor, the advance floor is not erroneously calculated unless the 20.
actual floor is etpoffbeudPepsaqeciod fedirsl Hrihath WpARRt pke¥aBeBNCEToppage

of the elevator car, the . . . .
. through each of first switch actuators disposed in an

associated hoistway to calculate the actual floor

10 through the addition or subtraction of one floor
effeéted by an electronic computer or a micro-processor
involved, and second calculation means responsive to.
the start of the elevator car, or to the passage of a
second switch on the car through each of second switch

15 actuators disposed in the hoistway, to calculate an
advance floér through the addition or subtraction of.a
predetermined number of the floors, for example, two
floors effected by the micro-processor. The actual
and advance floors thus calculated are written in an

20 associated RAM at predetermined addresses and used in
the next succeeding calculation.

The present invention has several advantages.

For example, the present invention provides a floor
detector for an elevator system of high reliability

25 because it does not rely upon mechanical operation,
which is economical. As the advance floor is calcul-
ated on the basis of the associated actual floor, the

advance floor is not erroneously calculated unless the
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pfvance.floor at the re-start thereof is corrected to coincide with the
actual fl.oor .because an associated travel relay is deenergized. Further
since j#e advance floor is arranged to coincide with the actual floor upo )
thee St oppage of the .elevator car, the elevator can be snoothly operated Z%
wi t hout the occurrence of an error in the position of the advance fl oor
relative to the associ ated actual floo20. CLAI Ms: 21 1. A _
f.oor detector for an el evator system conprising an elevator car travelling
wi thin a shaft ext n%br past a plurality of floors_di sposed one above

anot her, and r?é‘}r’@ - Hef AFRIRRILHT debepmineds or ALeAsPHgns

LIS T e SRR 48 D AR T e
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subt racti on OfexaiRl 11fa U CUiMngYdde CiipEhLANcOhoLT 2KE! aBlablig car)

to or fromthe existing tual ored 1n sard : ctronrc conputer,
and second calfaigoat Q) d¥Riifgdd ﬁd‘%&%’iﬁ@rw{.?ﬁpeﬂé'H@t&&ltgﬁoéka”' ng of
e a

said elevator car or to the second signal to calculate t vance fl oor by

addi ng or subtapaei ithE stUpIitierdl nite NelPeater E4PQr Ghéedependtag on the
said direction of travel) to or

can be smoothly operated without the occurrence of an

error in the position of the advance floor relative

to the associated actual floor.



n there is further provided neans for c

de with said - actual fl oor upon a s!ﬂ‘!page
3Nl oor defector

“von1said @;Aggg,floor.'z. A fl oor ﬁgtectog

or an el evator_system_substantially.as herein

described wi the re*ef-iﬂ?E 8 teciAte £9X 13N 2IeVakRL a8 rSApANFOMPLrdiEdNtys.
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means including an electronic computer for sensing
successively actual floors in synchronization with the
travel of said elevator and advance floogs in advance of
associated actual floors, wherein there are provided
between each pair of adjacent floors within said shaft
means for providing a first signal and a second signal
on passage of thé car, first calculation means in said
computer responsive to the first signal to calculate the
actual floor by effecting the addition or subtraction of
one floor (éepénding on the direction of travel of the
car) to or from the existing actual floor stored in said
electronic computer, and second calculation means in the
computer responsive to the starting of said elevator car

or to the second signal to calculate the advance floor

'by adding or subtracting a predetermined number of

o

floors (depending on the said direction of travel) to or

from said actual floor.

2. A floor detector as claimed in claim 1 wherein there

is further provided means for causing said advance floor

to coincide with said - actual  floor upon a stoppage

of said elevatd: car.

3. A floor detector for an elevator system,

' substantially as herein described with reference to

Figures 2 to 5 of the accompanying drawings.
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