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2 173321 "A method of and apparatus for generating speed commands for an
el evator”. The present invention relates to a nmethod of and apparatus fof }\
gener ati.ng speed commands for an el evator, and nore particularly to an <
inprqxgd met hod and apparatus for generating speed comands which is

capabté of making 5 the operation of an llevator change from a2133321
acceleration state to a deceleration state snoothly. In one wel nown
construction, an el gyator i% dri ven by a DC notor or induction notor

t hrough cables or a éy8?§aplcoﬁe&ﬁggﬁggzﬁﬁﬁﬁﬁgﬁﬂgl,??ﬁ%&&“?nportance i's

10 placed on the contr8PeSF FREMASY r &'he® PUfPoe of inproving the

confort -of the passengers and The accuracy wth wiicn the erevator stops at
any hall |anding. A spe C dey nabl rhe accurate and correct
control of the elevator%ﬂg %ggggﬁﬁégéaﬁsﬂﬁnﬁp ;élépgg?%oaéd?%E??ga? and

construct i on, agpapaedsCeBIRRdaEes Ao SHAUP corintlIUESH 28 dfebedl] Ve

the el evator snoothly wthin the rande a maxl num accel eration an

decel eration Bh@dﬁBQE”bBQQihﬁlﬁEqwfﬁbtgﬁ3fﬁﬁgéwédcﬂeéﬁﬁaQﬁi?gﬁg?ﬁiatus

Further, froma viewpoint of inproving the accuracy at 20

el evat or cagefakr geaseratinghalpeddr@énianddathih mr&é&égﬁm dhemgkifhgrence
in | evel between the actual stopping position and the desired: stopping

position of thheebpezhtionagd, anhe lxvefbrc afemgke | Sr@eNer ad el OrPtopArti on
to the remaining distance for the el evator cage to reach 25 the desired
st oppi ng posi stetedtpi agdekeléradicmatstate smoothly.

In one well known construction, an elevator is

~ driven by a DC motor or induction motor through cables or
a hydraulic mechanism. Accordingly, great importance is
10 placed oﬁ the control of the motor for the purpose of
N improving the comfort of the passengers and the accuracy
with which the elevator stops at any hall landing; A
speed_command device enables the accurate and correct
control of the elevator to be achieved.
.15 o In a practical construction, a speed command for
an elevator is produced so as to drive the élevator smoothly -
O

within the range of a maximum acceleration and deceleration
predetermined in view of the comfort of the passengers.
Further, from a viewpoint of improving the accuracy at

20 which the elevator cage arrives at a hall landing, that is,
minimizing the difference in level between the actual

sﬁégping-position and the desired stopping position of the

L]

elevator cage, the speed command is generated in proportion
to the remaining distance for the elevator tage to reach

25 the desired stopping position during the deceleration.



hY

4 N/ N this respect, the speed command is generated in such a manner that,
‘égithe time of acceleration, the elevator is driven in, accordance with a

fie- base speed pattern which increases in proportion to a’l apse of ti.-me 5
after.the departure of the elevator while, at the tinme of deceleration, it
I's driven in accordance with a drstahé%f'base speed pattern which decreaSes
in proportion to the remaining distance for the el evator to reach the
desired stopping posi tlinoRhitsheletipeBat itHe | ige 8@t cOMminihes1§esonrditson of
confort but also the accuracy of the stopping position of the el evator car
at any hal | ihastichga hiannsrentHadts greatheonimel obfatbel erevaba; thge
changes fromthe tinme-base speed pattern to the distance- base speed
pattern, theleviasox disf fderisrere ibetasemr droide 1Wisheadt pmttbans, sphedel evat or *
cage vi brates, and when the speed difference is large, not only will the '
passengers pestexn wihichhimcrensashd relpneperttogyetai &1 1opsanabl 8img f ol | ow
t he di stance-base speed pattern causing a reduction_in the accuracy of the «
st oppi ng3podiftiesn the derargure®f &he Rlevakeervhiler hatt banténe Pér
snoot hly changi ng the speed of the el evator cage from¢the tine-base speed

pattern has98c&deBetdal ratti ffordtaiterhighl FFORSRNER aWPER, 239pShaBESPat ent
Publ i cation, No. 58-27193 proposes, 25 met hod fpor changi t he speed of an
el ovator caB@SPr SRR R HQRATCT o' BT CPERELoBate Ehfed
pattern SnD%%RE!H@E%”%f%f%H%é“@&%(¥Hg éié@ggggetgpgggch the desired
stopbing position, thereby satisfying not only the .
10 condition of comfort but also the accuracy of the stopping_.\d
position of the elevator car at any_hall landing,
If, when-the speed control of the elevator cage
changes from the time-base speed pattern to the distance- o
base speed pattern, there is a difference between both
15 speed patterns, the elevator cage vibrates, and.when the
speed diffefence is large;, not only will the passengers
feel a jolt, but also the elevator cage will be unable to
follow the distance-base speed patterh causing a reduction
in the accuracy of the stopping position at the hall \\)
‘20 landing.
Therefore, the tgchnique for smoothly changing
the speed of the elevator cage from the time-base speed
pattern has also'become én important problem. For
_exaﬁple, Japanese Patent Publication No. 58-27193 proposes
25 a méthod for changing the speed Qf an elevator cage from

a time-base speed pattern to a distance-base speed

pattern smoothly wherein a provisional time-base speed



-3- pattern and the distance-base speed pattern are conpared to each other ..
fromtinme to tine to find a difference between them the accel eration of (:j:>\'
the elevator is nodified in proportion to the detected difference in

pattern speed 5 and the actual tine-base speed pattern is generated on the
basi s~0f, an integrated value of the nodified accel eration. However, this

nmet hod-has been resulted in certain drawbacks since it requires a

conpli cated process of 10 operation. As a result the circuit becones
conpl i cat ed amdtdspaciand ythedis sante sbase hodeed peakieredawict lwompared

m croconputer, the time required for necessary data processing becones | ong
and the m cr odenmRacdy athen|farem deise ctiot bimdetpr 6¢dsangdidf egdanger egar di ng
the speed 15 command w t hout being able to perform other proceedings. It is

an obj ect of HfEvHEIsdhennidift iafceleRbiPacoh kBehesdeyptandigp fde or
generating speed commands, mhicq%is capabl e ;Fgenerating a speed pattern

wsed as a speed EFARIF ¥ ththpArteched o SLRNSE dPePatsbeTRhiSBFeEan
hi th t it f | t] ti t

ocel or at G GRS Hio HEHPAE AR AT SHErat POHEREaLEoREPSRE LSRR one of

f t ti t d | ti . ln.its .b dest

concept . the. BPEERE DT b et T cuE L o5 B o BRE: meRA TaE8ar at us for

generating sp %ﬁqﬂﬁ for an elevator in which there are provided a
plurality of §§$¥ﬁa spg%h'patterns each of which is

However, this method has been resulted in certain

U ' drawbacks since it requires a complicéted process of

10 operation. As a result the circuit becomes complicated
and especially, when such a method is realized with a
microcomputer, the time required for necessary data
_proCessing becomes long and the microcomputer is solely
devoted to the processing of data regarding the speed

15 command without being able to perform other proceedings.

It is an object of the present invention to

provide a method of and apparatus for generating speed
commands, which is capable of generating a speed pattern
used as a speed command for the speed control in an |

20 elevator_which can achieve the smooth tranéition from an
acceleration operation to a deceleration one, from an
acceleration operation to a constant speed one or from

. a constant speed operation to a deceleration one.

In its broadest concept, the present invention

A 25 provides a method of and apparatus for generating speed
commands for an elevator in which there are provided a

plurality of partiai speed patterns each of which is



_generated in accordance with a desired acceleration or decel eration
"!%;kxn and a final speed pattern as a speed command is forned by conbi ning
‘!'f partial speed patterns, a difference between a first partial speed
pattern 5 actually serving as the final speed pattern and a second partii§
speed-.pattern to be transferred fromthe fjrst one is detected and a
transition operation fromthe first partial Speed pattern toward the second
one is commenced when the difference reaches a predeterm ned val ue 10
correspondi ggnarspeddidi Afceceriamaausieth by desdmd@ acoehéraftivaroati on of
the accel eration or deceleration over a transition period. A speed
vari ati on adegederagipnppatteamm tand avifinal tseeed apattéon per Bodpesd
cal cul ated on the basis of a variation of the acceleration or deceleration =
15 whi ch oceamBandr ifg formede by maRpPining | bre fPaRtiak speedi Rapbrrnsin
time to the end of the transition period. The, cal cul ati on speed variation
i s subtract 8dLEERTERESs S HES i rsharar bt l eFPeSR ePRBYCENspeed comand .

value at the certain tinme point is obtaiped. The cal cul atign 20 of the
Speed vadi aEFEHAMAY EREVGHR ARt F e boheeR rRALHErapeRe BoRReRR Al e

ransit1on PEZPAPtodPoRR PAts ST T aFETET b0 BT vEe : HRCpEF PRI 038 |
speed patte?@fﬁ%%@c?%dp%%%PHﬂﬁ%éﬁ%£¢§%§'SgéPéQPS£a£f8£ Phet BErgtnPl e
out affecting .

structure o € apparatus w
partial speed pattern toward the second one is commenced

when the difference reaches a predetermined value QJ
10 corresponding a speed difference caused by a whole amount
of variation of the acceleration or deceleration over a
transition period. A speed variation at a certain point -
{in time within the tranéition period is calculated on the ¢
ibasis of a variation of the acceleration or deceleration
15 which occurs during the remaining duration from the
certain point in time.to the end of the transition period.
The calculation speed variation is subtracted from the
secdnd partial speed pattern whereby a speed command value :
at the certain time point is obtéined. The calculation ~
20 of the speed variation and the subtraction for obtaining
the speed command value are contained over the transition
period so that the speed pattern for the transition is
formed. - .
Thus, a smooth transition between two partial
25 speéd patterns can be performed by the simple operation *

or the simple structure of the apparatus without affecting

the comfort of the.passengers. Especially, in the case



the confort of the passengers. Especially, in the case -5- where the . -
second partial speed pattern to be transferred fromthe first one is a ‘
speed pattern for decel eration such as a distance-base speed pattern, the c
exisés_ng difference i'n a pattern speed when finishing the transition to

t he 5~6econd partial speed pattern. Accosdingly, the deceler- ation
operation can be entered conpletely snoothly so that the accuracy at which

th I t t | N0 be i d. Th t i ti

vi fl enﬁﬁv""b?,dtégé’%%ei&*?en*?i%é%;*r%‘;h"%%%fzwgsg_'*&é&%fne%ggs%ﬁﬁgﬁ';{i o
reference to GHP , oy

di agr ans shomﬁng‘gfspee ﬂg??égﬁgg%%q%nsﬁggélgggFﬁghg%gftgﬁﬁeﬁgfaé%&QmﬁﬂQQJ

the principle %E‘Hxﬁfgﬂéﬂbéﬁbéggiéﬁﬁéﬁgéa%EéﬁﬂtiQﬂ%ré5exiFts no_ aiffd¥eh

shows a bl ock diagramof the stru ef evator control “apparatus

having a speed iGgprTgnc AP ISHdis aRed df N9 ERiAg eAROEURAL +9bnt kY Rpgsent
knvention; Figure 3 is a flowcha rt for explaining the 20-operation of a

speed comarsd appArRl YA dpged pitee PRl NCABLEr A ngRY!, At han gdegdkirhed
with reference to Figure 1; Figures 4 and 5 are di agrais showi ng the speed

pattern and thetdecoelcpeats tirorpatdrerive fontexpl abompledeld EnbbREN yPEioN&iHalte

of operation of the present invention, '
the accuracy at which the elevator stops at a hall landing
can be improvéd‘

The present invention will now be described in

10 greater detail by way of exaﬁples with reference to the
accompanying drawings, wherein:-

Figures 1A and 1B are diagrams showing a speed

N Jpattern and an acceleration pattern for explaining the
.érinciple of operation of the preéent invention;

15 Figure 2 shows a block diagram of the structure
of the elevator control apparatus having a speed command
apparatus according to an embodiment of the present
invention;

Figure 3 is a flow chart for explaining the

20 operation of a speed command apparatus according to the
principle of operation described with reference to
Figure 1; |

Figures 4 and 5 are diagrams showing the speed
patEgrn and the acceleration pattern for explaining a
~ 25 further principle of operation of the present invention,

in which Figure 4 shows those in a case of an acceleration

" operation and Figure 5 shows those in a case of an



zWhi ch Figure 4 shows those in a case of an accel eration operation and
Hdure 5 shows those in a case of an -6- decel eration operation; and

gures 6 and 7 are flow charts for explaining the operation according to
the further principle of operation shown in Figures 4 and 5,vrespectiqué.
5 P Referring first to Figure6 2A and 1B, in-order to facilita

~.

t he uhaerstanding of the principle.of operation, descriptionis first of

all made Ofdg%(?gygﬁé%éigé#f??f%“leg éhort range operation where an

el evat or cage Foes s rated speed, although the nmaxi num 10

travel li ng speed deper#]if%,_plneé he tﬁ(raa% H?gr EhEant%“Q%f"’@xgﬂa}i&%]n? evat or

cage passes. In such an Operation, -decel eration operati Ws j ust

after the a L ONCacESFANNG  t &1 BHECFbrAheN P8 e itRREG Pat tern
[err] Whichcti(hg4 st%;d.as a spceed cf)ﬁmnd for the sgee contlr%)gl of the 15

el evat or -cagp et i icows Bin i bl st &t #5ana 8GCekeprlictdreald decel eration
pattern [err] according to which the speed [err] is generated. Now, upon
request & the startirRpbértieg opersti to Pigtukeselavand 1®8396.n arder
acceleration pattern alt is at 20 first generated. As shown-by a broken
line in Figthce fHE)]itake pthe comd¢estandingi ofathy pmdnedgde wifth tine
during an initial short duration and, after that, kept constant at a

maxi num val @Pgration, drserirtignthe finetrp§ pAdr madengipamn iexammie t he

maxi num val ue [err] of the pattern alt is o
of a so-called short range operation where an elevator

cage does not reach its rated speed, although the maximum
v

10 travelling speed depends on the number of floors through .
which the elevator cage passes. In such an operation, the
-deceleration operation follows just after the acceleration

one. Further, Figure 1(A) shows a speed pattern Vp which ¥

1s used as a speed command for the speed control of the

15 elevator cage and Figure 1(B) illustrates an acceleration

and deceleration pattern ap

according to which the speed

Vp is generated.
Now, upbn request of the starting of the_operatioh
of the elevator cage, an acceleration pattern ag4 is at v

20 first generated. 'As shown by a broken line in Figure 1(B),
the pattern 2P is linearly increased with time during an
initial sho:t duration and, after that, kept constant at

~a maximum value ¢y - The rate of the linearly increasing

portion and the maximum value 4 of the pattern alt'is
25 predetermined for the maximum comfort of the passengers.
When the time has arrived after the departure

of the elevator cage that a time point t0 is reached, the



25 predeterm ned for the maxi numconfort of the passengers. \Wen the ti 4

has arrived after the departure of the elevator cage that a tinme point | v
[err] is redched, the = -7- acceleration pattern [err] starts to be
decrgased toward a maxi num decel eration [err] at a predetermined rate.
Accofﬁfngly, the control operation is transferred fromthe dependence on
the acceteration pattern [err] to that -ory @ 5 deceleration pattern with
t he maxirium val ue [err] as shown by a broken line [err] in Figure | (B),

whi ch h b | d_bef th
degfeas?ﬁg ?gPegoéfgg%tg gg%e%g?F8ﬁ°;L§fa g &Ie <¥§%ﬁ£€§g tt?YFESf%ct

the confort of S it egins at the
ti me point [err?ggﬂgﬂféﬁggzégag ” |ﬁE%?Err@%% %ﬁi %?%he maxi num
decel eration ch r qﬁ%ﬁ] e

[err] passes Eé#%$5%§gg?g a?ﬂg ??ﬂékgglﬁg I é? f?%$ the

val ue of [err]aépehBendd gaceher éEbgﬂe%tttl%rnana%ﬁ:@]rd %,fsel@&tﬁ@aeqaﬁléy to
that of [err] in the acceleration pattern [err]. Therefldre, the duration

[err] between déeelépmtpohnpatierh] wakt [tawer }nabngffes;aqqi@lat%é henéhmr at i on
[err] between the tine points [err] and [err]. The deceleration is
mai nt ai ned at byesrbrokénl 1anei ﬁg pannFilaire] 12®)gnakhiadd efad Neden decr eased
linearly down to zero. In this ﬁner the desired accel eration pattern
[err] as shownebyeadp gehedatedebeﬁoﬁegmme Itikme @@ndraQHMMH@hexﬂeé}eaﬂeng
basis of the acceleration pattern as

~rate of the acceleration must be selected so as not to

\_) affect the comfort of the passengers.

10 The transition begins at the time point t, and

0
finishes at a time point t2 at which the maximum

.deceleration azlis reached, and therebetween the

' acceleration pattern & passes through zero at a time

P
point t,. Usually the absolute value of o, in the

[
wn

deceleration battern a is selected equally to that of

2t
01 in the acceleration pattern e Therefore, the duration
T, between the time points to and t, becomes equal to the

W duration T2 between the time points t1 and t The

2"
deceleration is maintained at.aé until a time point ts
20 and, after that, decreased linearly down to zero. In this
manner, the desired acceleration pattern ap as shown by
the solid line in Figure 1(b) can Be generated.
On the basis of the acceleration pattern as
mentioned above, a speed pattern_for the speed control of

25 the elevator cage is prepared. The speed pattern Vp shown

by the solid line in Figure 1(A) is composed of a first

speed pattern vy until the time point tO' a second speed



agle-.is prepared. The speed pattern [err] shown by the solid line in
gure 1(A) is conposed of a first speed pattern [err] until the time:point
. to, a second speed -8- pattern [err] after the time point [err] and\(y

third speed pattern snoothly interpolating the first two speed patterns™.
[err] Terr] between the tinme points fegr} and [err]. These two speed
patterns [err],[err] are obtained by use of the 5 foll owi ng equations: -
[err] = [err A Coeiae, (L) Jerr] .= err
(2) wher ei n:*l-at(%ﬁrr]_ Ve R B8T ¢ hRSr BMEP PR P §12aﬁ%‘g fr (.#ﬁllrﬁe %fepdr esent
position of tt ev. el i.red,st i_ng ,posi_ti at the hal
| andi ng, vWﬂQ#F%%?Qu:LégTﬁfﬁeéég?ggg%ggghgagggoggggget eté%%%#% and (b) .
[err] denot | ce $OrLesnebdi PHet @ ikie pigd Ot t chedpiud i on
in the spee ptg:te?erfgna‘pshbv\fwizi n 15 Fﬁ_gurg_ l(lA). p‘?”%e di tsl-'tﬂa%?éih[acte?rr]dll\s t aken
I Nt 0 accounty,Degaise %@@té‘fﬁ@,@”}tvgnak% ghrdualday piewRasad wafd er the
time. point [err]  as shown in Figure<l(B). As will bé apparent fron1the_

above equgatimo‘;m? 2gbatsbnspsed pattern [err] is obtained by _
integrating the acceleration pattern alt with time, and hence this pattern

.t"i oned above, a speed pattern for the speed control of 25 the el evator

[err] is called lqvlt|=mx-opia:ed§peed pattern. The second spe(eB _
V2=J2°2 (L_Lo) et e eea (2)
wherein:-

{({a) L denotes the remaining distance from the
10 present position of the elevator cage to thé desired -
stopping position at the hall landing, which is actually \\i
measured by an appropriate deteétor; and |

(b) L. denotes a distance corresponding to the

0
area of the hatched portion in the speed pattern shown in
15 Figure 1(A).
The distance L0 is taken into account, because

the deceleration is gradually decreased after the time. -
point ty as shown in Figure 1(B).
| As will be apparent from the above equations, the.
20 first speed pattern Vi is obtained by integrating the

acceleration pattern ay with time, and hence this pattern

t
vy is called a time-base speed pattern. The second speed
pattern v, is prbduced so that the elevator cage can be
decelerated over the remaining distance L (precisely, L—LO)

25 at a constant deceleration o, Therefore, the second

pattern v, is called a distance-base speed pattern.



the remaining distance L (precisely, [err]) 25 at a constant decelerati .
[err]. Therefore, the second pattern [err] is called a distance-base spe i
pattern. 9 - Next, reference is made to, the third speed pattern which
smootht{y interpolates the above nentioged two speed patterns. The speed
pattern-[err] is at first transferred fromthe tine-base speed pattern

[err] tothe 5 third speed pattern at the time point [err], and the
transition of the speed YEftertfiereRre 15 Qaﬂﬁngé’r theqdddridh P58 ow. As

ti d ab the d I ti tt ' t ed bef
The 11 me. poi niEAENTn AL ChE MR ot SEFFPPLAERS S18 G OpFoARRIdMFd

accordance w th equation 10 T ifference, [err] bet.wee th.the
speed patter nst‘f%?%ﬁe%ér)lop%%%ﬁnﬁ’s rr:'@?éejd,sp?lﬁ RﬁELﬁetr e v flfseragn%glr[setrr]
becones equal ' ball e t t oi,nt J,s, made
the tinme poi nté%elfsrﬁc&}@a %}%aﬁgér}f%%\hg%eggs\[?arg%teido%gttgrerr]me vgar?%bééh}bt ai ned
as a speed yardiafi g 584 De AN LSECEHET RERANpLIn¥al! At ia0My [t8fel Jt YA iNG:
the transition }tﬁ? mans[ err .elsjal nelta’ﬂi S casg, Hq% ge_rtnai %Ospgg@_ \}Z{l ation JL[ erorri
in Figure 1(Ao£ ¥HESHEES pfdien af £aa6hel BB BI ARG AGE dot JHiBEE PE1Rw.
which is equal to the sumof the area [err] of a trapezoid ABDE and that
[err] of a trimnghéntBldhed Asse¥dlj Nehy, abbelspaed oAl patitiedtn gg] is
obtained by the followi ng equation. [err] = [err] Equation ( above
relates to a gmsrtedsevem dfche the time point t, and the speed

pattern v, is also produced in accordance with equation (2).

pattern [err] is produced so that the el'evator cage can be decel erated @

N\
10 The difference d , between both the speed patterns v, and v,

is noted, and when the difference dv becomes equal to a
certain speed variation Avo,_that time point is made the
N\ time point to. The certain speed variation Av, can be
obtained as a speed variation caused by an acceleration
iS variation'(a1+a2) during the transition time (T1+T2). In
this case, the certain speed variation Avo in Figure 1(3a)
corresponds to the area of the triangle ACE in Figure 1(B),
which is equal to the sum of the area S1 of a trapezoid
ABDE and that 52 of a triangle BCD. Accordingly, the speed
20 variation Av0 is obtained by the following equation.
Av, = 3 ('a2+a1+a2) T, + -}aZTZ ..... (3)
Equation (3) above relates to a general case in which

o, and T1 are different from a, and T2 respectively. As

1
has "already been mentioned, however, if there are the
25 relations of o=, and Ty=T,, equation (3) can be

rewritten as follows:-



[err] and [err] are different from[err] and [err] respectively. As has
=ady been nentioned, however, if there are the 25 relations of [err] and
=#2%, equation (3) can be rewitten as follows: - -10- [err] ='[err]

..7 (4) The speed pattern is transferred fromthe first tinme-base to the
thind one, when the difference [errjghetween the speed patterns [err] a
[err] -becomes equal to the speed 5 variation [err] obtained in a nmanner as
menti oned above, that, is to say, at the tinme point [err]. Further,
assumi ng that 2Vigapsé dfo'i % Tt Tak time point [err}-ié4heasured by t°

a speed variation [err] during the tine [err] can be generally derived as
follows. At a certai nThemspeedtpateht iy thensfenseli 6nom tRef Famsierr]
to [err], the difference between the di stance-base speed pattern [err]
and t he thi tdmepbedepaia ethg tihimh ww s egpemdsheodififespned d3r batwern
[err], is equal to the area of a triangle defined by the line AC of the
accel er at i ofthgaspeed ®attamny ivie £ iy, PeceressSequd) tbt thet Bpeaflor esai d
certain tine point. For exanple, the difference [err] between the speed
pattern Per VRraAadiome &ty rbtspdas pit termARReY hast mabtpenad pEOVE.i s equal
tothe area [err], of a hatched triangle BCD in Figure 1%8). There- fore,
the area of t8@this &9 £%ie 3% thi LR IR Fohg20 BUrtheR i 3S§¥MEPFed by
he fol | ow 828947 adke |6¥ ind TN {ORDUBS1RE E1°sSPRad st On

by t', a speed variation Av during the time (T1+T2) can

be genérally derived as follows. At a certain time point QJ
10 during the transition time from to to t,, the difference

between the distance-base speed pattern v, and the third

2
speed pattern, which corresponds to the speed variation Av[ .
is equal to the area of a triangle defined by the line A
- AC of the acceleration pattern and the line EC in Figure
15 l(é) after the aforesaid certain time point. For example,
the difference Avi betweeh the speed pattern vy and the
| third speed pattern at the time point t1 is equal to the
> of a hatched triangle BCD in Figure 1{B). There- W,

fore, the area of such a triangle in the acceleration

area S

20 pattern is obtained by the following equation.

"T.+T +
3 ]; 2 {(014.(12) - al 0’2 t'} at' @ ..... (5)

t T +T,

The general formula of the speed variation Av can be

obtained by solving the above equation as follows.



obt arned by solving the above equation as foll ows. [err] = [err] The
third speed pattern v [s obtained as a difference between the

di stance- base speed pattern v and 2 the speed variation [err] acquired
t he quve equation (6). 5 Accordingly,. the third speed pattern [err] can\ag
expressed as follows. [err] = [err] _ _ _ (7)
Further’ as can be seen from Figure 1(B), }he decel eration i s maintained
constant after t'= [errJ, that 10 is, the deceleratiog ggriati nis zero.
Accordingly, thévspgeed ey t@g) ofT{+F5] befbapsogdtos $o_fLhae, tai’qys ce..(6)
apparent fromthe equation (7) above, the‘third speed pdyt#8rn [erk] becomes
equal to the distance-base speed pattern [err]. This nmeans that the third
speed pattern coinci des Wit Ybi¥¢espred sprbt®BBeVppiEdopsetiaed psr i@ at

the tine point J.e . Therefore, the sgpoth transition fromthe tine-base
speed pattern F[éfrrfr]e]rt%"ﬁ?%%@%‘hc@%a@bsg‘b%‘éﬁ’]ﬁéfﬁe?ﬁeﬁér PRttggmpe, and

realized by using the interpolating third speed patfern as nentioned abqve.
50 TR EPed) VAR TIOR e HFRPLPETCPY ERFsADRVE FOUASHER (o) -
pattern opergat iV that ti d. a.second s d_pattern to be next
transferred rc@r%%tqr%téhfx}%s\f’ otﬁe, a%.”t ‘?r%lpgf)‘geaggg?fgrﬁﬁ o] gl %3 ErRXSSEESh
fromthe first (o 18 ond speed patterns is prepared which is 25 derived
on the basis of t he 'sSecond speed pattern and the

VP =v2 - AV . _‘-_..00(7)
Further, as can be seen from Figure 1(B), the

deceleration is maintained constant after t'=T +T2, that

1
10 is, tﬁe deceleration variation is zero. Accordingly, the

speed variation Av becomes zero, so that, as is apparent
. ~ from the equation (7) above, the third speed pattern Vp
becomes equal to the distance-base speed pattern Ve
‘This means that the third speed pattern coincides with
15 the distance-base speed pattern Vo at the time point t3.
Therefore, the smooth transition from the time-base speed

pattern vy to the distance-base speed pattern v, can be

L/ realized by using the interpolating third speed pattern

as mentioned above.

20 In this way, in the case where there exist a
first speed pattern operatiye at that time and a second
speed pattern to be next transferred from the first one,
a .third speed pattern for the transition from the first

. | to £he second speed patterns is prepared which is
25 derived on the basis of the second speed pattern and the

speed variation caused by the variation of acceleration

or deceleration during the transition. As a result, there



speed vari ation caused by the variation of acceleration or decel eration
dixgng the transition. As a result, there -12- can be no deviation in a
ﬁﬂh &rn speed at the end of the transition. In the final portion of the
speed pattern VP, the distance-base speed pattern v2 is nodified as '
follaws. 5 Assuming that the duratior ili2 which the deceleration is reddtéd
fromits maximumvalue [err] to zero is nmade [err], a lapse of tine t"' is
nmeasured fro t] int.Lerc t [ t foll qw rel atipen
established.g%%pg? éagdfgég%lgﬁ EL 4 ﬁg%ﬂg}nigieég é% €HL eA€§§Plb$%rom
the time poigf h&ffiont he speed pattern [err] is made as follows. [err] =

[err] . ..... (9) To sunmarize, the speed pattern [err]
increased fromthe tingnhofnat 2ihh19peirtlilth Yevalorsgans g dden tine 15 :
point [err] in accordance with the-Flne-base speed pattern [err] obt ai ned

by integratifigetdest@nteeBaseceperat pak tRad &1 &) modifidd 'es F6116s.
period fromthe tine point [err] to the tlrna%mnnt [err], the speed .

pattern [®rrissimiggsthatnthecauentiionn ino wideH atad idutd Iewceisslanse with
the 20 interpolating speed pattern which _ is obtained by subtracting from

t he di st ancerddiseed pfedmpatsemaxfimnm] vallaes ctouzénnixyld&ﬂé]Tget&rnined
by the acceleration variation ([err]) duringthe transition tinme“[err]; in-
the period frapse hef t timepbl' At 1Femepsugedhd namehwitiimg podnt t; at

which the following relation is established.

= 1 .
V2 - 2 a2 T3 ----- (8) - N

N/

10 From the time point t3, the speed pattern v is made as

follows.

—_t
Ty-t
T

(X100

v =

P az( ) (T3-t'“) ..... (9) ",

3

To summarize, the speed pattern Vp increased

from the time of starting of the elevator cage to the time
15 point t0 in accordance with the time-base speed pattern

vl'cbtained by integrating the desired acceleration

pattern %4 with time; in the period from the time point '
tO to the time point t2, the speed pattern v_ changes ’

P
from acceleration to deceleration in accordance with the

20 interpolating.speed pattern-which'is obtained by

subtracting from the distance-base speed pattern v, the

2
speed variation Av determined by the acceleration .
variation (al+02)dur1ng the transition time (T1+T2); in
the period from the time point t2 to the time point t3, N

25 the speed pattern v_ is reduced at a predetermined rate of

P



25 the speed pattern [err] is reduced at a predefernined rate of - 13
decel eration on the basis of the distance-base speed pattern [err]; and..
the final period fromthe time point [err] to the time point [err], the

speedq pattern [err] is subject to the variation of the desired decel eration
pattern [err] 5 in accordance with time.qReferring next to Figure 2, the
description will now be given with respect to an el evator control apparatus
having a speed conqand devi ce according to an enbodi nrent of the present
invention. | n OFCEIEFZHHOR ©ofy tﬁ’r?erb@"ﬁ’ss Dovhe dbstanrenbageespratior in
whi ch an el evataor cage is driven an. AC j nduction_notor controlled by an
inverter, but PPSEEXEY VedulDE d‘d’s&x’(ﬂ gﬁt iap‘b‘?E/l?‘gef’é%eﬁhﬁoﬁﬁﬁﬁdpﬂémlce of
the present inyention,to el.evator qr, hydraulic_g] evator. k15 .

As shown, an i%ﬂu%ﬁi%&eh5$ ECfQ%?EuﬁAﬂfgﬁfvﬁ??F MR eRPotightis EBRYEFEer 2
and an inverteg3.and dris I 0 | le 5 ] uspended.
To both ends o?: ot ﬁg’%cé'%lxjé"\é%%g?)e%glr (;:{??’edéhda %P%:%%mn‘?%]evxg?éﬁglén aﬁ%égﬁrél gﬂat or

cage 7. A pgl sendakebadnc® Wit it4gje by a 20 drive tape 9 connected to the
cage 7 and generates a pulse every tinme when the cage 7 travels a unit

distance (e.g. 1 to 2 mMiRefSHinlin8& &S rikpptd esl, agha@nab8eript foft Speed
control device 11, an operation nmanagenent device 12 and a speed command

device 10, in whil@hno®ws besS giflen KiidM retfpddieyt&r&n USEevi fodetghtrblie speed
and the present position :
apparatus having a speed command device according to an
k,/ embodiment of the present invention. 1In this example,

10 there is shown a so-called AC elevator in which an elevator
cage is driven by an AC induction motor controlled by an
inverter, but it is of course possiblé_to apply the speed

&/’ command device of the present invention to a DC elevator
or hydraulic elevator. |

15 As shown, an induction motor 1 is suppliéd with
power through a converter 2 and an inverter 3 and drives
a pulley 4 over which a cable 5 is suspended. To both
ends of the cable 5 are provided a counterweight 6 and
én\glevator cage 7. A pulse generator 8 is driven by a

20 drive tape 9 connected to the cage 7 and genefates a pulse
every time when the cage 7 travels a unit distance (e.g;

1l to 2 mm). Such‘pulses are supplied as an input to a
speed control device 11,.an operation management device 12
and a speed command device 10, in which, as is well kﬁown,

. o 25 thef are used to detect the speed and the present position

of the cage 7.

The speed control device 11 detects an actual



=t he cage 7. The speed control device 11 detects an actual -14 - speed
he cage 7 on the basis of the pulse fromthe pul se.generator 8 and

bt4i ns the speed devi ati on between the actual speed and a speed comand
fromthe speed command device 10. Further, it controls gates of thyristor;s-
form~5 ing the converter 2 and thg4nverter 3 in accordance with the !
obt ai ned speed deviation, so that the speed of the notor 1 follows the
speed command. The operation nmanage- nment device 12 receives as inputs cal
signal s frofiPgeRaPEt &the c@dA e Of3 Yo hards £f akhel Byassr frgRdithg hal | of
10 every flo and a destination call device 14 provided wi.thin the

el evat or ca&ga?eaﬁ&“EéPﬁﬁﬁn§tﬁﬂ§ NBrithel SBpRt afe¥hatigrn PesvweRs
d ' [ f th )i di ti f th d- t 11t :
be. mde andthReEERRLoFPEES AT S Rane GIARG FRancERE PreefncomiRbge 15
devi 11, .and ,th ' £.h k d th

Gources 11 glocagtuthe SHNURT ASIN G J6LL SIETRL RS ERY K.

further gesg;lgpghgn et ter 2Mddg %ﬁ%fqﬁ/%J{%r S?ef{ij SQWPQng@’\ﬁth’

which form 0O characteristic feature of the present rnvention, reéceives

as inputs, ghar bb%aqnwg_p%ewaiewgﬂraﬁ,h%&paﬁﬂieﬂeﬁggéearrsgt gﬁgvi ce 12

and the pulses as a position signal fromthe pul se generator

?_energt es theteread relTeRiad Ry Idpeasa rEdHnaned apRyeopdPat ibh: mbRBge-
I Me- pase ’

ment device 12 receives as inputs call signals from a hall

-

call device 13 provided at an elevator landing hall of
10 every floor and a deStinatidn call device 14 provided
within the elevator cage.7 énd performs the known control
operations such as the determination of the travelling
direction 6f the bage 7 and a next call to be made and the d‘j
control of starting and stopping the éage 7. Since these
15 devices 11, 12 and the operation thereof are well known
and they have nothing to do with the inventive cohcept of
the present invention, no further description thereof
.will be made.
The speed command device 10, which form a
20 characteristic feature of the present invention, receives
as'inputs, start and stop signals from the operation
management device 12 -and the pulses as a position signal
from the pulse generator 8 and geherates the speed

command v

p as mentioned above. That is, the time-base
25 speed pattern Vi is produced by a first pattern generator .
101, and when the next floor to be served is determined,

the distance-base épeed pattern v, is produced by a second



25 speed pattern [err] is produced by a first pattern generator 101, and
when the next floor to be served is determ ned, the distance-base speed
pattern.[err] is produced by a second pattern generator 102. A [err]
deteg¢tor 103 conpares the outputs of the first and second pattern
generafors 101 and 102 to detect the speed 1§ fference [err] in both
patterns [err] and [err] and produces an output signal to a [err] generator

104 5 and a svwhiebérs §BABEat8E, 10R¢N hha deereladditfdrrigshtes rdndecones
equal to the predeternined speed variatioN [err] obtained by equation (4)

referred to abeyeputhoBfreheai pirke tha elkdowd Paditadlrd quAdMetdes riol and
detector 103, the [err] generator 104 cal cul ates the speed 10 vari ation

[Ferr] in accoriéhceowiébeetjutheospel)l. dAffierenast @ HOD bextde peistétmws v
subtraction of the speed variation [err] calcul ated in the [err] generator
104 from the dasdawvgeahdspreguedspant eutpudr isigpaiertat ed 4y gdrexatendl 04
pattern generator 102 to produce the interpolating speed pattern [err] 15
descri bed a%ovénésath@itﬂgidgsﬁééﬂspéﬁﬁerHhenhéhﬁnﬁﬁﬁﬁﬂﬁﬂduﬁﬁﬁ#ﬁ%ﬁp%%Itern
[err] is supplied to the switching neans 106. Further, as has, al ready been -
nenti oned, thedgpeeaonafi 8EPah fer theoprpdeterdinat grRaqd HoneReioR 4¥d i s
made zero after the t agsition time e._after 20 the deceleration

i s maint ai ned ehhetngd. bynefupsien é%S;?gﬁ€¥q%ﬂxﬁ?(ﬁbQW?ma[err] from the
Ut puts. Che i St ance: basUBReBACRAPECA JB et d 1P d he SERohEe fhe torn
generator 102 3@téét£§'103, the A, geherator 104'ca1cu1ates the speed
— 10 variation Av in accordance with-equation (6). A subtractor
105 executes the subtraction of the speed variation Av
calculated in the Av generator 104 from the distance-base
A/ speed pattern Vo generated by the second pattern generator
.102 to produce the interpolating speed pattern Vp
15 described above as the third speed pattern. The thus

obtained speed pattern v_ is supplied to the switching

P
means 106. Further, as has already been mentioned, the
Speed variation Av output from the Av generator'104 is
A, made zero after the transition time (T1¥T2). i.e. after
20 the deceleration is maintained constant. Therefore, after
the lapse of time (T1+T2) from the generation of the
output of the dv detector 103, the subtractor 105 outputs
the distance-base speed pattern v, generated by the
setond pattern generator 102 as it is.
25 2 - The switching means 106 holds the position as

shown in Figure 2 before the appearance of the output of

the dv detector 103; so that the time-base speed pattern v



The swi tching means 106 hol ds the p05|t|on as shomn in Figure
‘““fore t he appearance of the output of the [err] detector 103, so that

¥ ti nme- base speed pattern [err] -16- generated by the first pattern
generator 101 is output fromthe smﬁtcgi §1g. means 106 as the -speed patt \ﬂ
[err].- When the [err] detector 103 produces the output signal, the

swi tching neans 106 changes its state to output the signal 5 fromthe
subtractor gepexstedebypébe fdinsty Ptieln gamerators b0lpis ebgpak, i.e.
the speed pattern [err], fromthe switch- ing means 106 is supplied to the
speed cont r 6FOBethee SYi tChidge Meante Jcﬁﬁeréhﬁlblheoﬂip?ﬁ@ patvarsrvgage 7 is

controll ed follomﬁng t he speedrpattern err] The_above
descri pti onWA8® bB&nIgndetRictox (§Q§eﬂﬁ%ﬁ?%?¢|Eﬁ?eOQtPHtmﬁiﬁﬁaékltPGnctlons :
are shown as des Erete nmeans g{ devi ces. However, it be upderstood from
 qure 5t nBYLERBABST TRGMRo D 6 AMANBER H ER L BHe LbP nBu RS ExEBE: g onal

Gevi oo 18 | EPRAPPoeqORr ALkl Aot 10 19e08 BRLEFTBelioner ShRatREE.
Since a knogg Eh%rgggcrlter @@V@ﬁﬁfggééﬁﬁﬁgtééch$“rEFEQTfPEe gB t¥§d for

thi s purpose, ﬁtlon “of e mecr conput ep’ 'S AT

here. 20 ipg mean | §96€ i3 Ishpp1fdl éguﬁﬂ% Qg%%ogcéngrgi088§§b@glﬁor

generating t speed command a Ing tot diment of the presént

i nvention. hekgbyothe H»%Qra‘_u%rp(lft.tﬂ}?é TNyt SHatagb09es8i REntPb11ed
generation of the

following the speed pattern Vpe
10 The above description has been made with
reference to Figure 2 in which éll functions are shown as
descrete means or devices. However, it will be understood
from Figure 2 that these functions can be achieved by \j
using an existing microcomputer. Thefefore, an émbodimént_
15 in which the speed command device 10 is realized by a
microcomputer will be described hereinafter. Since a
Xnown microcomputér having the ‘usual structure can be
employed for this purpose, the description of the ﬁicro—
computer itself is omitted here. k;)
20 Figure 3 is a flow chart showing the processing
for generating the speed command according to the
embodiment of the present invention. It is to be under-
stood that individual processing for generation of the
patterns vy and Vor which is easily realized by one
25 ordiharily skilled in the art on the basis of the above

equations (1) and (2), is executed separately from the

processing shown in Figure 3. This figure particularly



skilled in the art on the basis of the above equations (1) and (2), is

patterns [err] and [err], which is easily realized by one 25 ordinarily gﬁ%y
execut ed separately fromthe processing shown in Figure 3. This figure.

particularly --17 - shows the flow chart of a part in which the speed
pattern.[err] is transferred fromthe tine-base speed pattern [err] to the.
di st ance- base speed pattern [err]. In FigurelB,~at a step 31, the time-base

speed 5 pattern [err], which is generated separately as nentioned above, is

- made the speedspawkethel Flldw ThaA tSRACG GUFRNL Wi | 3patkbrhS
- judged whether the difference [err] of the speed pa%?%?ﬁﬁ%eéégg?réﬁ$k gh

speed pattern g;?r ik teachkderiied FrRACUNIT tEePeed ¥pLé@t hRPLEsRr L Ogonot.

If the 10 answef at the step 32 is negative, the same operation as Previous
i's continued. Aheoddisngnce-basespgreddtaterier] follows the tinme-base
speed pattern [err]. On the other hand, wth the“l apse of tine, the
t.i me- base speed pattern [Ier Figure ir estsed sinsp t e, Otlsé abime-Bosbaspesgeed
pattern [err] is dcreased. As a result, if.the answer at the step 31
becones af f Pr nRet¢erni vq.,» whdich tis genedypared hegpahwtelyraponaehtioned is
reached, the processing for_the transition of the speed pattern is
comenced. Nan@PpVerhdsi madeoftheparaadoPafdearn o &% ep SPeed ehiwand0 the
speed. variation [err] is calculated in accordance with equation (6)
menti oned bef of&. 3APSXtsSEEP42 HE difccirdard erhether thhedbfferenaei g,
obt ai ned by usigg Lhe
of“the speed pattern vy from the speed pattern vy reaches
kwj the predetermined speed variation Avo or not. If the
10 answer at the step 32 is negative, the same operation as
previous is coentinued. Accordingly, the speed pattern
i Vp follows the time-base speed pattern vy
On the other hand, with the lapse of time, the
time-base speed pattern vy is increased and the distance-
15 base speed pattern v, is dcreased. As a result, if the
answer at the step 31 becomes affirmative, i.e. when it
~is judged that the time point t0 is reached, the processiné
for the transition of the speed pattern is commenced.
... Namely, the flow of operation goes to a step 33 at which
- 20" the speed variation Av is calculated in accordance with
equation (6) mentioned before. At a step 34, the speed
pattern for the transition is obtained by using the
. speed variation Av calculated at the step 33 in accordance
with equation (7). Next, at a step 35, the sign of the
25 speed variation Av is determined. If the sign thereof
is positive, the.flow of operation returns to the step 33.

This operation is repeated until the sign of the speed



d variation [err] calculated at the step 33 in accordance with equation
f»+ Next, at a step 35, the sign of the 25 speed variation [err] is
ermned. If the sign thereof is positive, the flow of operation returns
to the step 33. This operation is repeated until the sign of- the speed ; -
18 - variation [err] becones zero. As will be understood fron1equation‘t€),
the speed variation [err] decreases W8tk the lapse of tine t' and finally
beconmes zero when t'= [err], i.e. at the time point 5 [err]. Wen the

time point [gff a£§°£egghgg6T%Qg Loy of -operation goes to a step 36, in

which the speed pattern [err][ Ts transferred fromthe third pattern for the
transition to the di stgacgs PRSBeSBREAErRRICHR T ridk féquiﬂcérfr(éh?tthé‘

decision is nade at a step 37 whether the tinme poin err|] 1s 10 reached or

not. Until dh&edi v@rPREDSn[ 8UT HeckbBasereqd thaRY Ny d lof Of { RSt t hgng
di st ance- base speed pattern [err]. When the tine point [err] is reached,

the flow of ®iwdblyObecoimésCLerbowhent @P=38+T. 1} Whiech dthewer hé Opoi st
executed in accordance with equation (9). he?eby, the 15 speed pattern
[err] is Em)dtt%i edWhen athe et Ema pmbnthtat dppireachfed heclnd efldwrofage. This
operation continues until it is judged™at a step 39 that the speed pattern
[err] beconexpesaiolhgoesptanat sbrpd@6r ipeshdlmdy &Heasspesah patcieexi 20 t he
speed pattern for the short range operation of the elevator cage. The
concept of tWe %ﬁeggﬂ@sfgvgg@iénomaﬁhe third pattern for the transition

to the distance-base speed pattern v After that, a

2.
decision is made at a step 37 whether the time point t3 is o

10 reached or not. Until the time point t3, the speed pattern

v, follows the distance-base speed pattern v

P 2°

When the time point t; is reached, the flow of MJ
pperation advances to a step 38, in which the operation is
exeruted in accordance with equation (9). Thereby, the

15 spééd'pattern v_ is modified to achieve a smooth stopping

P
of the elevator cage. This operation continues until it
is judged at a step 39 that thé speed pattern Vp becomes
zero. | \;J
The explanation described above has been made of
20 the.speed pattefn for the short range operation of the

elevator.cage. The concept of the present invention can

of course be applied to the case of the speed pattern for

the long range operation where the elevator cage travels

- passing throuéh many floors. In such an operation, the

25 speed of the elevator cage can reach its rated value, i.e.

the maximum speed v

max and the cage travels at that speed

for a time. This principle of operation will now be



operation where the el evator cage travels passing through many fl oors.

such an .operation, the 25 speed of the elevator cage can reach its rated
val ue, i.,e. the maxi mim speed v and e cage travels at that speed max
for a~time. This principle of operatidonwilT now be -19 - described with
reference to Figure 4. In Figure 4, the speed pattern and the acceler-
ation pattern des¢npbeflewiitbereferencepen ¢d gure gshown. As is apparent from
the figure, it is simlar to a case of 5 Figure 1 that the tine-base speed
pattern [err] is generat®d Bhguhe Bastbeobpeed gatiteat ageeltHatderepatdern
[err]. In this case, however, the difference [err] between the tine-base
apeed pattern 3%et97 Rabtere duxinuntbpeadceheraits omopedicghchneheshdvre.
difference [err] becones equal to the predeterm ned 10 speed variation
AVTI, i.e. at 2 t3SeAPRRReNFefFPm the figuseni 4% fsomimidan e s smeart
pattern [erg] m speed vmax has to be begun. The

dih '
predet er m ned é’g%\l\@ée vt\r%#éhg%]eﬁ' ecRASEe SPELEr PRREGTBY Whd & @anpuated
ti 10 basi ST L ti dl th i ed
aount Lerr]) S HEE BEE1E F ) BRE APPRGeRn8CCrARSAiOn EARETEaT fy e { orb
[err] this case, thoweé&g%/ ?ﬁét ?grfr‘-g;[ﬂgﬁxgseg(ézgp%%}e%ﬁ)éheer f,]in?eu_fga”sge

.of C.ourse be applied to the case of the speed pattern for the |ong range!B

the transiti on can al ned

speed pattern vy and the maximum speed Vi is noted, and

ax
when the difference dv becomes equal to the predetermined

-/ 10 speed variation Ale, i.e. at a time point to,.the
transition from the time-base speed pattern vy toward the

maximum speed Vinax has to be begun. The predetermined

o _§Beed variation AV, can be determined by the following

— _
cguation (10) on the basis of the transitioh time Tl and
1>-the varied amount oy of the acceleration during the
transition time Tl‘ |
vy, = 3 “1 Ty e (10)
. Further, the speed pattern.vP during the

transition can be obtained by the following equation (11),
20 assuming that the lapse-of time from the point t0 is

measured with time t':

_ e o3
Vp = Vio +.J —(Tl-t')dt' cee..(11)
0 T1

wherein Vio denotes the value of the time-base speed
pattern vy at the time point tO‘ In correspondence to
25 the form pf the equations (6) and (7), the above equafion

can be rewritten as.follows.



20 assuming that the |apse of tinme fromthe point [err] is nmeasured with
I<Hi t [err] = [err] ... (11) wherein [err]

qaaa es the value of the time-base speed pattern [err] at the tinme poi.nt

e I n correspondence to 25 the formef-the equations (6)- and (7), tfﬁ
above equation can be rewitten as foll ows. -20- [err] = [Jerr]’

.. (12) [err] = err] ... (13) As is rent from
equation (12) aBﬁV%f‘ﬁhﬁcébégﬁ pattern formthe transTthn?fggn1a first
speed 5 pattern, i.e. the time-base one [err] to a second speed pattern to
be next transferred, i.e. t Sf.constant speed pattern [err], is generated on
t he basis of th,e;chn Spe p&t_}, efp and) ghe speed vari ati'i)g)caused by the
variation of accel ératli'dn dyrgngthe kransition. 10 *°°°° Ref erring
next to Figure 5, the operation during the deceleration is described. In
this case, the distance-base speed%rf)ag ern er-ré_ I's generated fromthe tine
when the next floor to &S SerARRATYNY @%é@ﬁa, PR the) RpPeeentle[err]
bet ween the di st ance-base s eed1§%%tern erri 15 and the naxinun%speed vax
i s detected &FRESGD ARHEIE e Oy WE e HECR | LR 2 ¥ hePEPEf er ence

[err] mentld oned ,above .becones equal .to the predeterm ned speed variation
t e g ¢

[err], fthz?t iPRLEGH hé ¢ '"}ﬁ..tf%??]ori’ Yeathel, S F Y r 887 %i on from
the nax'nun]iﬂﬁ%%fﬂn?%tﬁémﬂé&érgiéh§¥é¥¥éh, i.e. the constant speed

pattern v , 1s generated on the basis of the second

nax

speed pattern and the speed variation caused by the Q_J
variation of acceleration during the transition.
10 Referring next to Figure 5, the operation'during

the deceleration is described. 1In this case, the

distance-base speed pattern v, is generated from the time
when the next floor to be.served is determined, and the

difference dv between the distance-base speed pattern vy

15 and the maximum speed Vmax is detected after that time.

As shown in the figure, when the difference dv mentioned

above becomes equal to the predetermined speed variation

o

AVTz, that is, when the time point tl' is reached, the
transition from the maximum speed v___ toward the distance-

20 base speed pattern v, is begun. The value of AV, is

obtained as follows.

AVpy = 3 a Ty e (14)

Further assuming that the lapse of time from
the time point tl' is measured by t", the speed variation

25 Av during the transition time T, is expressed by the



20 base speed pattern [err] is beg'un ~The value of [err] is obtained as

follows. [err] = [Jerr] ... (14) Further assu -\
that the | apse of tlrrefromthetlrre point [err] 'is measured by t" th'
e

speed variation 25 -v durrng the transition tine [err] is expressed b

-21- Y0l |l owi ng equation. [err] = ~ 3%rr]  ..... (15) Accordingly, the
speed pattern [err] for the transition can be obtained in accordance with
the 5 relatigplVowihg edudtivn®e as the equation (7) ment i oned bef ore.
After the time point [err], the operation is the same as that in the case
of Figure 1 and th efor1e tzr}e desa@iion thereof is onitte referrrng
next to Figures 6 d 77 aXdesFi tion 10 is given of fhé° procéssrng of the
generation of the speed pattern v accordlng to the principle of operation

described with refer ence_\cthan ﬁ e<ﬁ\l ?chgr{,,hbs ¢adseipkhe

generation of the speed patter err enmsel ¥es are conduct ed

by ot her prOC%%%'n%Q%lerP\Eé}?%é%ﬂr?éa’ 1145aéé:81~h§ﬁb¥ {ethhenease of
Figure 3. In Figure 6, at a step 61, the time-base speed pattern [err] is

made the speedd1altlii riidd & tee datid £ the €§eaaibAN(7)Ameatibneds2,
It is judged whether the difference [err] between the maxi mum speed vmax
and the 20 ti pRfrass speRtbpAHErtinerpgdins tgssméaaptahatnmdatsemmened
same as that in the case of Figure 1 and therefore the
description thereof is omitted. |
-/ referring next to Figures 6 and 7, a description
10 is given of the processing of the generation of the speed
pattern vé according to the principle of operation described
L with reference to Figures 4 and 5. Also in this case, the
gc eration of the speed patterns vy and v, themselves are
cémducted by other processings provided separately,
15 similarly to the case of Figure 3.
In Figure 6, at a step 61, the time-base speed
pattern v, is made the speed péttern Vo after start of
g~j the operation. At a step 62, it is judged whether the
difference dv between the maximum speed Vinax and the
20 time-base speed pattern vy is less than the predetermined

speed variation Av obtained by equaiton (11). While

Tl
the difference dv is larger than Ale, the speed pattern

Vp

pattern Vl.

increases in accordance with the time-base speed

25 ' When the difference dV becomes less than Ale,

i.e. when the time point to is reached, the processing



»

d variation [erf] obtained by equaiton (11). Wile the difference [err]
arger than [err], the speed pattern [err] increases in accordance with
t

time-base speed pattern [err]. 25 When the difference dv
becones less than [err], i.e. when the2Ri re point [err] is reached, theg ;
processi ng -22- for the transition is begun. Accordingly, at a step™63,

th d Lat] LS, L [ d i th ti 13
and af o nex OBy SA8 S ERRE o T e LBbE AR e Bron AR B
time-base spegd BRLLE! PakehEiohOad igheaggﬁuauggseﬁegc%g§éabgﬁggﬁ%'“ed n

accordance wth equation (12) by using t speed varration cglculated

th t : t t ) t [ t th
at e step Sguatfbhe(18hatand S€t&rALRR é@@p‘%4Ua§§§a%ggﬁﬁ-§gﬁggfwhe er

-the speed pattern [err] cones up to the maxium sp e the

speed patterfotethé tfah8s8idf fhem LRErtimbbBagsBeedeRat baLR kA" R,]ﬁ &
increased with time at a predetermined varied rate Of accel erati on. en

t he .speeds pathermakimoh bpeedrs eguﬂk bbtaghel, ih. accehaantBewliithe poi nt
[err] is reached, the naxinun1s$% d [err] is made the speed pattern [err]
(cf. the stepa@dyionAl12% bhpi esingethéhspébdwatiapebat honcaschiaikshed and,
after that, the speed pattern [err] is maintained at the constant val ue
[err]. If thetnelke $teprb68e bRftervbhats dedetermédadiupnngst hader avek of
the el evator cage, the distance-base 20 speed pattern [err] is generated.
From t hat ti%@gptﬁé whether the speed pattern.vP comes up to the

maximum speed v . While the speed pattern v

max is less

P

10 than Viax' the speed pattern Vp is increased with time at o/

a predetermined varied rate of acceleration.

When the speed pattern_vP becomes equal to Vinax’

i.e. when the time point ty is reached, the maximum speed

W
Vax is made #he speed pattern Vp (cf. the step 66). At
15 this time, the flow of operation is finished and, after
that, the speed pattern Vp is maintained at the constant
value v .
max
If the next floor to be served is determined
during the travel of the elevator cage, the distance-base U

20 speed pattern vy is generated. From that time, the
processing for the transition from the maximum speed
Viax £° the distance-base speed pattern vy is begun. As
shown in Figure 7€'at a step 71 in the flow for this
processing, the difference dv between the distance-base
25 speed pattern vy and the maximum speed Voax is determined,

and when the difference d, becomes less than the

predetermined speed variation AVTZ’ i.e. when the time



processing for the transition fromthe maxi nrum speed [err] to the

di stance- base speed pattern [err] is begun. As shown in Figure 7, at a
step 7%4:n the flow for this processing, the difference dv between the

di st ance- base 25 speed pattern [err],gng t he maxi num speed vmax is

det erYi ned, and when the difference [errf becones | ess than the
predeterm ned speed variation [err], i.e. when the tinme -23- point [err]
in Figure 5 i s Raddtthey, ' tire FigwrefS operaeaohedoethe of bowesf spepatihs flow
of operation after the step 71 is entirely the same as that in Figure 3,
except that thdReFEVR iLF FEP 3 i'%h%xgb%‘t’e@lfd?nmh@tb@&i%fberthEGSStep
equation (6) whereas that step in this case is conducted in accordance wth.
the equation (15) .1srfterifly the t$ahe RS chirdt | bh FiIeRet 3 edex@8PRathBEen

descri bed above, accordi fo the present invention, there can be_provided
a speed comman g?' é&ﬁ%%ﬂ gnﬂsaﬁﬁ%?%f ?%rg%ﬁ Rpgvai8f HRfch is

ble t hi th t it f | ti to d | t
Cont ant - spood STHETT e A Te i BREEI VG0 O OF- EorRrant Sepeanoceed
t 1 t ' i F h_Aa. d_devi :
i mple structurd Acse e Wl i el B oR Bl o Bher €8S tRa, SRRt Rer be
realized econoy&dlddtion is omitted.

As has been described above, according to the

present invention, there can be provided a speed command
K*/ 10 generating method and apparatus for an elevator which is
able to achieve the smooth transition from acceleration
to deceleration or constant speed travelling, and from
Lo - acceleration or constant speed travelling to deceleration.
Further, such a speed commaﬁd.device has a simple structure
15 or is composed of a simple operation, so that it can be

realized economically.



24 -CLAI V5. - 1. A nmet hod of generating speed commands for the speed
igpbin an elevator, in which there are provided a plurality of parti al
gpatterns each of which is 5 generated in accordance with a desired
accel eration or deceleration and a final24peed pattern as a ‘comand foQ‘Jhe
speed controgggélégrned by conbining the partial speed patterns, said
nethod i nclu & steps of: (a) detecting once only, a difference
between a first 10 partial speed pattern presently serving as the final
speed pattern and a second partial speed pattern to be next transferred

fromthe firsi{ oneat €naaS tern after ran5|t|on
peri od’ frontt%e fl?s@e§§§?|§ gﬁggﬁgggﬁb Eg?gwgghmﬁﬁg Ss&08n& §PQE§
(b) outputti@entrélansi Bho8160htbal | B $hiBA! tﬂ’@%@ sgs BEbSaLR difference -

reaches a predeternined val ue correSponding to a spee e & aused by

a whol e anmobunpleiayityabEopastibhespeeal 9&%EEEHs°éaeﬁC8¥e%§_' fhyquer the
transition period; 20 (c) calculating fromthe output tranS|t|on .

initiatiny sigemératedptndaveordanos with GedbadipeBOaBbehBrhitiBnd®y Ved
froma variation of the acceleration or deceleration during the remaining
duration of tdecelemstionnapdraofiihadnsphedcpatsesnpasnh cBmhkfe; f%&dt%é
(d) executing the subtraction of the result obtained in said speed
variation cal¥Rfedi¢@ntrep isoformedsbyondmpiningl thpepdrpdalicepeed

patterns, said method including the steps of:

(a) detecting once only, a difference between a first;-J

10 partial speed pattern presently serving as the final speed
pattern and a second partial epeed pattern to be next
transferred from the first one to serve as the final speed
pattern after a transition period from the first partial \_J
speed pattern toward the second one:

15 (b) outputting a transition initiating signai when the
detected difference reaches a predetermined value
corresponding to a speed difference caused by a whole amount
of variation of the acceleration or deceleration over the
transition period; | o -~

20 (c) calculating from the output transition initiaﬁing
signal, a speed variation at a certain point in time derived
from a variation of the acceleration or deceleration during
the remaining duration of the t:ansition period from the
certain point in time; and |

25 (d) executing the subtraction of the result obtained _ ..
in said sbeed variation calculating step from the second
partial speed pattern;

-

00 A



execution until the speed variation obtained in said step of speed

vari ation cal cul ati on step beconmes zero, whereby a speed pattern 5 for t
transition period-fromthe first prelimnary step to the second one is
generat ed. 2. A nmet hod of generati-n@speed commands according to
claim1, wherein said first partial speed pattern is a tinme-based speed

pattern obtained by integgat lr%e%tg{f.‘?[ gﬁ%e?%aegﬁf%fr%éég \Y\A}Paﬁgﬁ said

second partial speed pattern i§ a speed pattern produced so

as 10 decr easecayen1hleohCaRNMbtEataRie eiech i GMRLA0; POphL | gPeLrOM 8
. present position of an elevator cage at .a desired deceleration and said

fi nal speed pavaeiatienlbbtaimed iy eaild ¥tip desepdaw wa¥idel ogpeed
patterns. 3. A nmet hod of generating speed commands according to
claim1, wherecalsaldtibnsstep bedomepeeedrint tdrdly aa tdp@edasst seeRd
pattern obtained by integrating a desired acceleration with tinme and said
second partdal fepetlie2@rpasiition pexicdnfrant tipeeflrst tprelidinary A
nmet hod of generating speed commands according to claiml, wherein said
first partial sperpdtpather second opestisnigesegedtexhttern and sai d second
partial speed pattern is_a distance-base speed pattern produced so as 25 to
decr ease over Ehe r enai nEnBegihedafde geaexadtisishisnped stenmands orncaopdésgnt

position of an eIeYator ca%% at ,a desired decel eration.
| to claim 1, erein said first partial speed pattern is a

-25-'(e) repeati ng the steps of speed variation Cal cul ati on and subtract ’

time-based speed pattern obtained by integrating a desired
U acceleration with time,'said second partial speed pattern
is a distance-base 5peed pattern produced so as to
decrease over the remaining distance to a sﬁopping
L/' position from a present position of an elev&tor cage at
2 desired deceleration and said final.speed pattern is
15 formed by combining these two partial speed pattefns.
3. A method of generating speed commands according
te claim 1, wherein said first partial speed pattern is a
. time-base speed pattern obtained by inﬁegrating a desired
ivj acceleration with time and said second partial speed
20 pattern is a constant speed pattern. |
4. A method of generating speed commands according
to claim 1, wherein said first partial speed pattern is a
constant speed pattern and said second partial speed
pattern is a distance-base speed pattern produced so as
. 25 to decrease over the remaining distance to a stopping
position from a present position of an elevator cage at

a desired deceleration.

) ) O R



el or having a plurality of pattern generating nmeans each of which .

ge tes a partial speed pattern in acrzﬁrdance with a desired accel eration
or 5 decel erati on and sw tching neans“for switching the partial speed ¢
patterns in sgqueng P | speed ttern tg be served a
final speed pattern(ns té%(ﬁ;%&ﬁan@ %’lg%f%%p%ﬁaﬁa Q%af%%ﬁo#%:&?%)s?’??gt

pattern genelcyriti®1aH ard (Kleﬁ%‘é‘é@_tﬁé@iﬁ? 10 51‘5‘(5%’5%%?'(,9%§?$§?ﬁat tern

presently serving as the final - speed pattern,; con

gener ati ng ngemeratirgtMisiis Mhch SGE Ui R Iddrid r SRES t next
swtched fromthe fi rr‘s;bte partial speed patt er%ér?éorservga %%ﬁ%ﬁi%%?ggpeed

15  patt er n pftiterm i @cddrdangerwbth fd adedived i dSde o d ¢ 8dn Speed pattern -
toward the second one; (c) difference detecting neans for detecting only
~once, a & ff desederadtinreandewitchinnmeals sfwe bypptdieiny atkb thers£5oNd
partial speed pattern to output. a transition 20 Initiating signal when -
t he det ect ed SPeRCe Patterns dine Seaysncetty Mukphtv & mRricesposhegdt 0 a
speed differgg& caused by a whol e anount of variation of the accel eration

or decel erati & tohde S6TMed AF forfinel speeshamattern At cdthakntimej ng

nmeans for ex tdin 25 in_res se to the transition initiating signal,
the cal cul at %%ﬁ'dof%gafﬁé:&f \r}‘é}q%éf‘f derived froma variation of the
accel eration of d?%%' erfq_tIqu._n p%utr'ﬂé}q\ generating means for generating a

10 first partial speed pattern presently serving as the final

26 % A speed conmand generating apparatus for the speed control in an

speed pattern; - _\‘;
(b) second pattern generating means for generating a
second partial speed pattern to be next swifched from the
first partial speed pattern to serve as the final speed \_J
15 pattern after a transition period from the first partial
speed pattern toward the second one;
(c) difference detecting means for detecting only
once, a difference between the first partial speed pattern
and the second partial speed pattern to output a transition
20 initiating signal when the detected difference reaches a \\)
predetermined value corresponding to a séeed difference
caused by a whole amount of variation of the acceleration or
dece;eiafion over the transition period;
(d) speed variation generating means for executing,
25 in response to the transition initiating signal, the
calculation of a speed variation derived from a variation

of the acceleration of deceleration during

THE e L o Mos ox



-27- the remaining duration of the transition period; (e) neans for

subtracting the speed variation obtained by said speed variation generati@%%ﬁ)
means fr.om the second partial speed pattern; and 5 ()

swi tehing neans inputting the first pardial speed pattern and the output of
sai d>stUbtracti ng means and outputting the final speed pattern by switching

fromthe first ¢partledla iTATRD RS Ih ¢ Wik %Ml&foéﬁﬂeqé%@} racting

means in response to the transition 10 initiating signal A speed

conmand generating appar gieys re@nst ff%rSP.ﬁﬁﬂ:rCéE%irrﬁ] tHe AbEAEUAH A ation

constructed substantially as herein described w ref erence to and as
il lustrated inobltaikedomyasyidy spedd METiation generating means from

¥

the second partial speed pattern; and
5 (f) switching means inputting the first partiél

speed pattern and the output of said subtracting means and
outputting the final speed pattern by switching from the
first partial speed pattern to the output of said
subtracting means in response to the transition

i~) 10 ihitiating signal. _

6. A speed command generating apparatus for the

speed control in an elevator, constructed substantially

as herein described with reference to and as illustrated

in the accompanying.draWings.
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