Cbntrolllng El evator Mdtion Proflle Mot i on fontrol of an el evator car
I nvol ves regul ating the novenent of an el evator car frontan‘0f1§ﬁfwf?é%ﬁ=to
a destination floor. Car notion may 5 be controlled by using jerk rates,
accel eration rates and deceleration rates to regulate the rate of change of
accel eration and velocity to nmaintain the forces acting.on a passenger
within the car within a subjective confort zone. A typical motion profile
10 al so includes a maxi num desired speed which the el evator car will
attain during longer floor runs, also knomn as the contract speed. A i
f eedback | oop may be used 1 : g .
decelerates to a stop as it approaches the 15 destlnatlon floor. On
short runs elevator cars usually do not achieve their desired maxi num
speed. On longer runs an elevator car travels at nmaxi num speed after it is
accel erated to that sgeedopnedntirdleaean hemvagba aer 1nfvb(1@resﬂnd it
conti nues at WHXIHUHE geed |I |t nu%édﬁgceler % o% %t t he
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the flight tine e waltin assengers awal ti ng
arrival of an ela¢kipg on a passenger withln the car within

‘subjective conmfort zone. A typical motion profile

10 also includes a maximum desired speed which the
elevator car will attain during longer floor'runs,
also known as the contract speed. A feedback loop
may be used to regulate the car motion especially as
the car decelerates to a stop as 1t approaches the

15 destination floor. o _

On short runs elevator cars usually do not
achieve their desired maximum speed. On longer runs
an elevator car travels at maximum speed after it is
accelerated to that speed once it leaves the origin

20 ‘floor and it continues at maximum speed until it must
decelerate to stop at the destination floor. For
both short runs and longer runs the overall flight
time, the time period extending from when the
elevator doors are closed at the origin floor until

25 the doors open at the destination floor, may be
reduced if the elevator car accelerates and
decelerates faster eitlier allowing the car to reach a

fallky as the car?i
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5 car is reduced, the.travel tine for passengers in the elevator car is
reduced, and the ovérall-capacity of the elevator systemto nove people is
i ncreased. The desi gners of elevator systens have typically preselected a
particular notion profile for each 10 el%evator system which represents a
conprom se between fast flight tines and increased capacity as opposed to
slom/fluqht times and increased confort. The profile selected for each

el evat or ¥mi ght even,differ _baged u on?égg artlcu mar ket
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than other passenggfs. 1Ihfeau8é&al ther thaPger tERA PQ§SEH§§En a§sb%néh%ss
concerned with confort and Is nore concerned with fast gh mes and

decreased 25 wai¢levatPrecardist Fedurede, aRSuFEepPgPEﬁliocﬁQ9€1Fﬂé°f

el evator car operaggé éiieﬁaﬁaﬁtQi]sﬁ_éﬁftbemwéhﬁﬁbpﬂht iy hasremsedenger
confort due to the higher acceleratlon and jerk rates. The present
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all 35 - passenger St o1 Elnes 'ond "fnirested Capacily as Bppusad
\J to slow flight times and increased comfort. The
profile selected for each elevator might even djiffer
based upon the particular market where the elevator
15 ‘would be installed and the expectations of passengers
on a desired comfort level and the need for faster
service. For instance, Far Eastern passengers prefer
a motion profile with relatively slow jerk and
acceleration rates such that a smoother, more
20 comfortable ride is obtained and are more willing to
wait longer for the elevator car to arrive than other
passengers. 'The typical North American passenger has
been less concerned with comfort and is more
s ' concerned with fast flight times and decreased
25 waiting time and, therefore, would prefer to have the
elevator car operated at a faster profile with
élightly less passenger comfort due to the higher
acceleration and jerk rates.
The present invention minimizes the problem of
30 making compromises between comfort and performance in
preselecting a particular motion profile by providing
for the selection of varying profiles allowing _
passenger comfort to be maximized while maintaining a
sufficient elévator systenm capacity to serve all

35 passengers.



elevator systemincluding a variable speed notive neans, at .| east dne .
el evator car connecting to the notive neans and arranged ‘to travel between -
floors in a building to service 5 variaBl e intensity traffic+in the

buil ding and a control ,system for receiving input signals and controlling
the variabl e speR@ceBaing hRahBeahBventinBri Shese dRePEAVideshp sing:
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sl owest prigigdte SPEr&EH00E! Elet eoﬁeeozrsyeﬁéﬁntbnéba&bug thige modas -
intensity trafflc and s+ée§ on, neans onse to the
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presdfce” AE ithE GAF oS3 b%%ilt?ﬁ???ﬁsbﬂgl aang gPF d&P@?lle which is
the fast edetdrmiming iheans sdrdd@turﬁiniugpf ipr ehchesf angluealdtayi di ng,
in response . to the absence, QL 9 Q? ﬁ egk-tr ffic_period, either
the prori I ciieRaRnee Eeratively sherf find BRRSRvEIEs BRlicarion of
traffic intrediscatyian oﬁetneﬁfiorenednsgtyninrthe bumidspgndmeamssﬁnni -
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car 16 sedstearmining the|level @ﬁetzpaﬁﬁiqedntﬁesa;ty'sandlsa&edl & to

control t'&iﬁ1tiﬂﬁhégtiﬁﬁ GﬁétiJﬁQpFE@ffétmeQHEnEbEanBQQ8&B§ an el evat or
system 35 aving a vari abl e speed notive neans for displaci'ng an el evator

car bet wedUnabity |f f%l’l‘%h‘@“lﬁ%&%ﬁ‘%anéﬁ‘ﬂu‘im‘i a sequence of

at least three profiles extending from a slowest profile to. .

a fastest profile, each of said criteria corresponding to

20 one of said profiles in said sequence with the slowest
profile corresponding to the criterion indicating the
lowest intensity traffic;_and.selection means for
providing, in response to the presence'of indication of a
peak traffic period, a first profile_ﬁhich is the fastest

25 profile of said plurality of profiles,-snd-for providing,'
in response to the absence of indication of a peek traffic C;
period, either the profile corresponding to the criterion
to which said indication of traffic intensity of the next
preceding interval corresponds, or said. fastest speed

30 profile if said indication of traffic 1ntens1ty exceeds all
of said criteria; wherein said control system dispatches
the elevator car to serv1ce a call utilizing the provided
‘one of said profiles to_control the motion_of the car.

- The present: invention concerns an eIevator'system

35 having a variable speed motive means for displac1ng an
elevator car between floors in a building in accordance
with a motion profile. In order to provide increased
passenger comfort while maintaining sufficient elevator




W th a motifon profile. |n order to provide increased passenger confort
whi:| e mai ntai ni ng sufficient elevator capacity to service the el evator
needs of a buildi-ng,-a selection is made between varying notion profiles.
The sl owest notion profile which maintains suﬂnJC|ent el evat or service for

the building is gagaklityseleeedich @'htaf enevhter nkeaki bg hSnaghegtrd when
detection of a preenptory event, such as, operator override, an overr| de
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intensity, such as 15 the average registration time (the tinme period

bet ween when a hall button is pushed indicating the origin floor for the
hall call button until such time as the el evator

\



car arrives at the origin floor corresponding to the hall call), THis tine
Is an indicator of traffic intensity. 20 A series of ranges of a -
measurenent indicative of traffic intensity nay be stored and a
correspondi ng notion profile sel ected4dr each range when a det'ected
traffic intensity level falls within that range. Alternatively, the
selectionbmnydbngbased on predlctlons of the number 25 of passengers -
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based on a factor related to traffic intensity, such as

15 the average reglstratlon time (the time period between
when a hall button is pushed indicating the origin floor
for the hall call button until such time as the elevator
car arrives at the origin floor corresponding to the hall
call). This time is an indicator of traffic iﬁtensity.

20 A series of ranges of a measurement indicative of traffic
intensity may be stored and_e corresponding motion
profile selected for each range when a detected traffic
intensity level falls within that range. Alternatively,
the selection may be based on predictions of the number

25 of passengers anticipated or.predictions of the _ C)-
anticipated average waiting time for a passenger.

The selection of a particular motion profile may

also be based on the absence or presence of passengers in
the elevator car. _

30 Upon the detection of a peak load condition, such
as an office building up-~peak in the morning of a down-
peak at the close of business, the elevator




waiting tinme for passengers awaiting an el evator car beyond a desired |evel
and: whil e mai ntai ning 20- sufficient elevator systemcapacity to serve al

t he passengers. In the past the notion profsile selected to operate the

el evator car did not vary dependent upon uéﬁbe or operating paraneters.
Hence, the notion 25 profile sel ected woul d have appropriate jerk and
accel erati on rat es cher mptEiimbtorqfisieedparing ddhe\ahrrtese Hoidhgeirewer e
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Figure 1 is a scheng ﬁ,f tdzor{:vg c?d%§'f€@éﬁné%ﬁ@”10ﬁﬁ“&€ Z1s a
graph of a veIOC|ty profile for 1d e fastest exenplary profile. Figure

3 is a graph Ut a wexdainy ieast ijevelowithdin @ derkn it CRMPBIY PBfi [ e.
Figure 4 is a grap@e% famé%ﬁ§”fﬂ%1%ﬁqul%u 'not limited to a timed

input or a manually operated switch.
- During periods of reduced traffic, the jerk,
acceleration and deceleration rates may be reduced
15 increasing the flight time between floors enhancing
the smoothness of the ride and the comfort level of
' the elevator car passenger without increasing the
waiting time for passengers awaiting an elevator car
beyond a desired level and while maintaining
20 sufficient elevator systen capacity to serve all the
passengers. _

In the past the motion profile selected to
operate the elevator car did not vary dependent upon
usage or operating parameters. Hence, the motion

\_/ 25 = profile selected would have appropriate jerk and
acceleration rates for a smooth passenger ride even
if no passengers were in the car and, consequently,
the elevator car, even when empty, would take longer
to get from the origin floor to the destination floor

30 than it would if it were immediately operated at the
highest available acceleration and jerk rates to
accelerate to contract speed. Hence, it is possible
to increase overall elevator system capacity and to
reduce the average waiting time of the passenger for

35 an elevator car by operating the elevator car when
there are no passengers in the elevator car at a



the sl owest exenplary profile. 15 Figure 5 is, a flowhart depicting
the logic involved in the selection between velocity profiles. Figure 6 is-
a flowchart depicting the logic invoZWed in the sel ection between velocity
profil es based on absence or presenc€ 'of passengers. 20 Ref erring
first to Figure 1, a schematic representation of an el evator systemis
shown with el faster mariqn Rrofiidd EESHLALIASshAf enapdused fHawht for
verti cal disp%ﬁﬁgpent. El evator car 10 is connected by rope 12 over sheave
14 extending behind 25 @ car 10 to counterwei ght 20. - Mytor 16 acts %%
control the rotati%ererin,epodimentsgobnthfi dRVEREAPE Y2 Lils M.

Operation of s@ieFiBédehforhy b6takhaplef ongavadleitherefereaissd no t he

el evat or car and counterme%g t .to be displaced in a vertical 30- :
directidn. MRS RETEPBRREINT GHAYiIREE referred to as the drive in the

el evator industry, includes the appropriate power electronics for
suppl yi ng poﬁ?&e&°d§%§ﬂ£ﬁﬂ¥bﬂ(%ﬁ: 6{5h{5%§r to rotate at selected
acceleration, jerk and velocity levels to cause the el evator car to nove or

be displaced in t Fdoyas dedss a schampafic representation| eft ancal
characteri st b§gvaltorN&yxteal. supplied by the notor are generated via notor
control 22. Controller 24 contains the | ogic sigpal processing neans to
regul ate el evat or Figrem213ds 2. GRARh i%h.a veleF1bBpEPEidepdR®l 11 nount ed

W thing he ekfeatrastest iekedplaast gkd®ixeontroller 24 via travelling cable
26 extendi ng fromFtir&%reel %v%_tsc_)ra %azrapthoot e G égzl.éfrprlc;‘?ﬂec%lolr but t ons 28,
30, and 32 2 _ _
the intermediate exemplary prgfilg; w
Figure 4 is a graph of a velocity profile for
the slowest exemplary profile. '
15 Figure 5 is a flowchart depicting'the_logic
involved in the selection between velocity profiles.
Figure 6 is a flowchart depicting the logic
involved in the selection between velocity profiles
based on absence or presence of paSSengers. '

20 Referring first to Figure 1, a schematic
representation of an elevator systenm is shown with'
elevator car 10 mounted within a shaftway (not shown)
for vertical displacement. Elevator car 10 is o '_wi
connected by rope 12 over sheave 14 extending behind o/
25 car 10 to counterweight 20. Motor 16 acts to control
the rotation of drive shaft 18 on which sheave 14 is
mounted. Operation of motor 16 effects rotation of
sheave 14 theréby causihg the elevator car and
counterweight to be displaced in a vertical
30 direction. _ o
Motor contfol 22, SOmetimes referred to as the
drive in the elevator industry, includes the




are arranged on flJoors 1 through 3 and are all 15 connected via serial
link 34 to controller 24. Controller 24 typically contains a progranmmed

m croprocessor which receives data indi.cative of the status of the various
buttons in car operating panel 11 and the Il call buttons and is capable
of 20 utilizing this information in a v&Piety of control functions. The
software necessary to operate the elevator i's stored in the controller

i ncl udi®g sof t war e approprimkey@osreat e leatirom os|fox tsppplyfinepowr to

Fi gures® shows an exeMi Aot (o Whise RHY Wt At d Sotalielllt WdibatiddCi ty
plotted on the vertical access and time on the horizontal axis: 'S
profile is chosen agcgdgretion,.ghery and sedomidy develisorharanse)ithe | oor

to a destination fL9@vated idar TRWWEGSPe dildpAladdi il Y desi AW
enough that the elevator car reaches contract spéed for sone

i ndefinite-feri od BANNEr.| nAPProprdate,elestnisal shegachenistcics 8% with
the chosen notion ghef pofer supplik@vbydthe Ricderh dre'geeddtiid &7i£ngth to
i ndicate that the el evator car ngé travel at the contract speed for varying
5 | engths of t™ °5éﬁ8ﬁ%?ﬁ& ‘t he distance travel |l ed between the
original floor and the deatrodfliean 24 contaimsFithe doyiicheriginad i ndicated a
portion of the curve from.pai ot A, en | evat or .car J.s . just |eaving
t he destination fl 86?,"35818’& ﬁ&ea@ls ‘M}hirse%a%e 5&% iaézr?rf IR AYo B may be
a constant jla&r k popperatibareci A Car operadinghpagelofl laaeeindeat iwdithin j er k
I S mai ntai ned cons t reaf 3 frg%ggjt% ' j
depicted a constan%ﬂgcgéﬁﬁgfﬁﬁr?ta%{)rlﬁ gn of t tg?rog?:lc%gt\%}elr%gtt e%jféevator
car | : travelling cable 26 extending from the elevator car

~ to the controller. Hall call buttons 28, 30, and 32

are arranged on floors 1 through 3 and are all

15 connected via serial link 34 to controller 24.
Controller 24 typically contains a programmed
microprocessor which receives data indicative of the
status of the variocus buttons in car operating panei
11 and the hall call buttons and is capable of

20 utilizing this information in a variety of control
functions. The software necessary to operate the
elevator is stored in the controller including
software which may generate various velocity
profiles.

o/ 25 Figure 2 shows an exemplary velocity profile and

is a graph with velocity plotted on the vertical '

% access and time on the horizontal axis. This profile
is chosen to depict flight of an elevator car from an

origin floor to a destination floor and it is assumed

30 that the flight is long enough that the elevator car
reaches contract speed for some indefinite period of
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15 continues to accelerate at a constant rate. Frompoint C to ‘point D,
there is depicted another constant jerk portion where-the tate of change of-
acceleration is nmaintained constant_until point D at which point the

el evator has reached its contract §Beed or 20 maxi mum vel ocity. The

el evator travels at constant velocity for the period depicted by the line
from poi nt Bime.poisiinds uhnruoﬂiﬂantmsptﬁdewihh net vagynwith decel erate

to stop at stina f r h.fromE to-F
depicts 25 tk% % :ﬁéﬁhodfégﬁQ* df %% %?% %Sm%esgPﬁePhe eleﬁbﬁor
car is decelle.nat exf aﬁzlmtmriszmgth yta;mmc@teathatothei ele¥atolEr om point F
to point G q#gv - caleLat kQp sl.pdi cating the

el evat or ca% 'S ggie erategg%txggg%%gggﬂge §%&é&F£QP gggﬁ;h?0|nt G to point
H t hé& el evalengdhs efhihingdepenfing ontthedistancerkravelied: he :
destinati ongblglen thdRIBAigEHEL aﬂ‘ﬁd&laﬁ&eenéodéeeiﬁae%ﬁ Ehgosl.owi ng of

the el evator car as it approaches th I nation floor such that the

el evator car nay It §Fap%enisn thexs y‘%aﬁ"? ?%ﬂ‘aeaaa?’éEéﬂP Pﬁethleoor
Typically, auPve fromf@biank XO0NHen e SOI@vaBLL €atSist fjlikked to sense

boint i guteaying Ihg Hartnation Sfhery ¢A8PRRE R o FROFI e having the
sane Megnenpergzion @rom A tHhe May bellafmm’canbejetknpi;rgmbn 2 and Figure
rate in i ghPeeBih, PR ok oL Whdhidh, of P8R Bratied 68 Iehadg const ant
decel er at i omadhtaimed-cengtarnint h Thereaifoex, r fres pcnntFngoe 2. 15 o
What this npagsd & ithdird RAREIed | éj'&gné'Eaﬁe acceleration o
portion of the profile where the elevator car '
15 continues to accelerate at a constant rate. From
point C to point D there is deplcted another constant .
jerk portlon where the rate of.change_of acceleration
is maintained constant.nntilfpoint.blat which point
_ the elevator has reached its contract speed or.
20 maximum velocity. The elevator traVele'at.COnstant
velocity for the period depicted by the line from
point D to point E, point ‘E belng where the car.
begins to decelerate to stop at its destlnatzon
floor. The portion of the graph from E to F depicts
25 a constant jerk.portion_of the profile.wherein'the _ “;J
elevator car is decelerated at a constantly changing
rate to point F. From point F to p01nt G there is
depicted. a constant deceleratlon zone lndlcatxng the
elevator car is decelerated at a constant rate. From
30 peint G to point H the elevator car continues to
decelerate until it arrives at the destlnatxon floor.




el evator car operated in,accordance with the notion profile of Figure 3
senses a snoother, hi'gher quality ride than if the car were operated in
accordance with the profile of Figure 2, however, it takes |longer to 20
reach contract speed and the average speed é the el evator car is reduced
and, consequently, the tine el apsed bet weeA he el evator doors closing at .
the origin floor and the el evator doors opening at, the destination floor,
or flight tinme, is¥anr &aysd arss utilized foypeerdinate ghgsgpwing of

exenpl amy sl owest wleDG1levaticy iddt a6 15 APpraftify s it inee pbher
profiles are provided, homeq\f,gr, t he erkltrate and rate of acce]eration and
decel eration are eve®ouchdhaty ttdr?al? YL SATMAY ($FIR JitEhan a

resulting in 30 varst calirowtahgeo EdjdoRiite el eElodrE.0NTIAp Sedil D) Ween

the sl ope of. the cyv of the.three graphs shows the . .reduction in jerk

and acceleration r e@?’gﬁ& SREAL O gd%besi'}ai%ﬁeng"sofutt]r}elzbeb N ritens

vel ocity section oftheaexacir peositdiomitcss theatcan arskes |lefifiprt tstoppihg

constant velocity %@g Ic%qg%rt i ed%giq:rel%t ?Jirrp‘{n 5 constant velocity to
Ty o

t he destination floor using a slower Vvelocl or notion profile. Again,
the slower jerk, accel eFiguye 3ndsdecaraph i amexenplantdntemediate

i noreased sense of pro¥INYl hatitly iehe iskhe MufikiIbs WP IR 721 ohe

i ncrease the flight tine bet ween floors. The sl ope of, the various

curves of Filfures Siffexgace betieen Figura & anek M chdss that etheand
accel eration ratesjefkveate,! veRtdnse 228, w dria B-0Y 62 18s Denan

SHErE paskenaer aRbeaPELEA it e e, SRR ot 1
ride o acceleration of section B-C and constant deceleration
of area F-G are both at reduced rates from Figure 2.
i5 What this means is that a passenger riding in an
elevator car operated in accordance with the motion
profile of Figure 3 senses a smoother, higher quality
ride than if the car were operated in accordance with -
the profile of Figure 2, however, it takes longer to
20 reach contract speed and the average speed of the
elevator car is reduced and, consequently, the time
elapsed between the elevator doors closing at the
origin floor and the elevator doors opening at the
destination floor, or flight time, is increased.

U 25 Figure 4 is a graph of an exemplary slowest
velocity profile. The same segments as for the other
profiles are provided, however, the jerk rate and
rate of acceleration and deceleration are even more
reduced than those depicted in Figure 3, resulting in

30 a slower, more comfortable ride. A comparison between
the slope of the curves of the three graphs shows the



achi eve decreased flight tines. The Figure 4 profile mght be a prdfile
nore adapted to a Far Eastern market where passengers-+have’' 20  becone .
accustomed to a snmoother ride and | ower acceleration rates and woul d not .
object to slightly longer waiting: tlhEs or reduced el evator performance. A
profile may be defined by a mathematical formnula including constants.

vari ous probbaeeiBh U9 Jerk RN UCHAkINE LRGeS | ifaCeRaLants used Lo |
generate theggro ile. . .constants for dlfferent"!‘é;]r.‘?‘I=I ([ es may be stafed in

"| ook up"T BF&VSOPPﬁ&F%ﬂn¥¥QNﬂﬁmﬁhﬁ' 2FEaFeeFioB| ect2d to
generate anoepaaear b&h:eeprlenfdllaates mﬁieim e&aebbelmgeﬁeo rektHures 2, 3

and 4. wchart -de |ct| 0 a’ progran1mh|ch

may sel ect ﬁﬁ ﬁaBFo?'Fﬁ' %é’ulaa’doe" tédfﬂ%’ %?e %E ORop of the
fLomﬂhart | cohbtantavelpeditly do, ﬁheadas;xnatxmm fbooreusﬂngmhereln ﬁ o
t he questio s r rngl in such as, a |
keybgard Qké"f’e@‘ 58?10\#1%?;%%@ o manua]ﬁy i%%f 8 fRich is
overriding nhrkbogcceARGatdaﬂbamﬂnganﬁ%enatinnntatesrppowgdenand profile
shoul d be Sébéﬁt$ﬂc?é§§QdU%%ﬂsEQof al o é#éﬁ?%%ﬂél&ge answer to logic

question 41 1s " ogic. flows. to ere the preprograned
profile i s Bave¥esd. the FRQWEﬁEWBﬁeFOHﬂﬁﬁQ?ﬁﬂuﬁh¢oﬁlnghtstime" | ogi c

flowsygo bleékwéanamiaa&lss thﬁeqee%beomm&efaﬁoﬁ@tcﬁfeée b2 a 15
programed in based_on tine of g é he answer _[s_"Yes", the logic

flowis to Bt E 872and ng A & mﬁﬂ?%ﬁﬁﬁ?ﬁe&Hﬁwd%ﬁgfr?Pﬁﬁsof day is
sel ected. |intHerknangr aceelegationerates.42 is -

A veloclty proflle as shown in Flgure 2 may be \“J
an example of a proflle more adapted to the North o
15 Amerlcan marketplace where passengers are more
willing to experlence some reduced comfort in ride to
achieve decreased fllght times._
The Flgure 4 profile ‘might be a proflle more
_ adapted to a Far Eastern market where passengers have
20 become accustomed to a smoother r1de and . lower
acceleratlon rates and would not object to slightly
longer waiting tlmes or reduced elevator performance.
A proflle may be deflned by a mathematlcal
formula includlnq constants. Various proflles may be _
25 generated by changing the constants used to generate i;)
the profile. The constants for different profiles
may be stored in a “look up" table portion of a
computer program and thereafter selected to generate
an appropriate profile as are depicted between
30 Figures32; 3 and 4.




"No", the logic flows to.block 43 wherein it is determ ned whether or not
an-el evator systemis in an 20 up- peak or down-peak period. If the
answer to whether or- not an elevator systemis in an up-peak or down-peak
period is "Yes", then the fastest profile igyselected in block 48 and the
el evator system operates at peak capacity. ‘the answer to logic 25
question 43 is "No", the ,logic_flows on to block 44. Ln block 44 a |logic

quest i gif; asks whet her 0?1%B¥etﬁe1?a§tf*?V%hﬁFFu?881§$éngé Pagtirracifor
ti me i f~seconds lspfs@ﬁamhanlen wayatelect phiehl pebedleaktoudd be the

and profile 51 a useq?l Seqifoidgoar FBE; Fon o5, Blens RREReFEodngiBR Y,
is selected. |If t&manhspa$1tnohogtheqhegicoﬁldWS|So"sbép thewhegiednf | ow i s
to bl ock 455and trghé Fe %ng%ag% #ék@&kﬁﬂeﬂhég arshbgh£hFFQ'%geﬁ nvalue B 5

i ndi cati ve of an incre el evator service e answer to
t he question whet refterral ainptyesuehures avkeybeardgi st kayi switche ors

| ess than or equalg ﬁet@&é’f"ﬂ&x@alﬁy %ﬁératé&eae'blﬂée' fAienf fgws to bl ock
50 and a faster profile 1s selected he answer to .l ogic

question in bl ock ¥P¥EidiRg t?%el?%b?ca$¢O%Ed%GaEFBEktkﬁtmﬁeFEeFH€1Fbg|c

queftlon nhether e p A rdined ﬁufﬁﬁeayﬁﬁﬁﬂﬁ b@gkeleate@nbaken upoaeconds
Is less t arl

|t I t
the 15 |G o rHitak S rite’ 5126 EAS SREVEF BPofPALCH P REtiBRcstodS
Profile #N and val'uibes® | ntivé orégid 6f howis Stlo abkock| €7t wHere thdi cate t hat

i oorhe oo feflofrdBhhe e lLg'1LogeE0eRR!CCxiind abbuki co
logic question 41 is "No", logic flows to block 42
and asks thé~question whether or not there is a’

15 programmed input based on time of day. If the answer
is “Yes", the logic flow is to block 47 and *he
preprogrammed profile.for'that time of day is
selected. If the answer to logic question 42 is
"No", the logic flows to block 43 wherein it is
determined whether or not ‘an elevator system is in an

20 up~-peak or down-peak period. If the answer to
whether or not an elevator system is in an up-peak or
down-peak period is "Yes", then the fastest profile
is selected in block 48 and the elevator system

U operates at peak capacity. If the answer td logic
' 25 question 43 is "No", the logic flows on to block 44.
In block 44 a logic question asks whether or not
the last five minutes average registration time in
seconds is less than or equal to a preselected value
A. If the answer to logic question 44 is "Yes", the
30 logic flow is to block 49 and profile #1, a



4

20 to neet the elevator service demand while providing t-he: appropri ate
| evel and providing the nost confortable ride. If the-answer to the logic =
guestion in block 46 is "No", the logic flowis to block 52 and the 25
fastest notion profile is selected prb% di ng for maxi mum el evat or service.
Referring now to Figure 6, there may be seen a logic flow chart for

| npl ement | ngefaewaﬂyeéleho RRPiNR PHRGAIMY HigH Hide Leybe uséd in

the 30 I nstance where _the el evator may _be operat ed, al nmaxium Ea
accel er at i ohS aRBLPEERAr at &€ Hihien aRSVer o Jamis QuastinRsthtifn t he i
Begi nni ng atnbte tRE Dbglike FAldw tls\fwﬁd:rbno%nw:ﬂ(echd Sites tsaméhe | ogic flows

to Box 1 to ask,the Logic est.l ted’>" I S question
neans is th‘@u%?ﬁi‘la’f‘o?‘scafkgg tg‘n(‘]‘ sﬁg. té‘ﬁa% %om’n tted to
novi mg fronindtcative od anon.lne:lrealsfed ldemargirefiort $1étator he | ogi ¢
continues ip p u | "Yes", the
| ogi c flows™ ?’g"{ﬁg%ék SE gfg%\f%eliloo}hce E‘es élloor#'r'l&) l(§')ad wei ght 10
i ndi cat e pakaehgﬁmeamenptssemragel registaadion tfz-)lmmel$ OTQGSSquest ion in

block 2 1S £HER or! dGuh?0ts khAiaitd!Bdls Sl ”\ﬂz{ﬂ’”{ﬂét%fcpro“ le is

sel ect ed. l ogic question in 'blo the logic
flowis t heﬁloﬁs b‘l’—gck19°¥55° a&‘ﬁ"dat fastexs mraf ide "in sekeetedny car

cal I gg" is aSkedIf|'f:hehSn§0%‘£'e"tot Qddi@: ‘lﬂ:%?éﬁﬁh | fh Bnsdac 34 §f swhet her there

are any car caIIs iI's "Yes ws to block 5 and again the
conf ort abl "}P%f | FRej §°QELFI FQ‘QH’S %% ﬁﬂé’ AfoWhere otgﬂ% 3€ion in block 3

20 - is "Nguestién! wBethkrothe dadtodive arihites Medrage .‘
registration time in seconds is less than or equal to b
value X is asked. If.the'ansﬁe::is "Yes", then the |

15 logic flows to block 51 and a faster profile #N is
selected. Profile #N and value X in blocks 46 and 51
are selected to indicate that there may be any one of
a series of profiles generated and it is thee
appropriate profile in this series that is selected

20 to meet the elevator serv1ce demand while providing
the. approprlate level and prov1dlng the most
comfortable ride.

If the answer to the logic question in block 46
is "No", the logic flow is to block 52 and the

25 fastest motion profile is selected providing for _iﬂ)
maximum elevator service. . _

Referrihg'nOW to'Figure 6, there may be seen a
logic flow chart for implementing‘a computer program
to select whlch proflle should be used in the.

30 instance where the elevator may be operated at
maximum acceleration and jerk rates.when no




performance profile is utilized. Fromblocks 4 and 5 the logic flow
continues through thé remai nder of the elevator control program The run
commtted question in logic block 1 is 25 utilized nerely to establish
that the elevator car will be noving fronloﬂ&afloor to another. Until the
run is conmtted the nunber of occupants, ny, in the elevator car may
change. If the car_is not nDV|Q% a notion g{oflle nee& not be se egged. I n
30 ,Bgi ¢ bl ock PASSRNRRS (37Th oSk i TR $%u i MegHatdy #
i ndi catiVe of passmpers the acﬂkaatttmxtm ersnmkedﬂfSt&mt’Carthe bogilpi ed or
not. If the car i f 0 h Y/ nd
beyond t hat of th(? 8’3& < C#CPE ]I' t eS| raﬁ#@%%t os%\%%'?at]égt%ef%’gr
the hi gh perfor mWﬁd’é‘M|m$ questin treans oi# oFhebe kevator Car
passengers.s Cons , hat
%waeritéy d:.épéée}ﬂxcig%aort %ﬁe%ﬂﬁ | @é‘%aw . ﬂh&affox‘h

passengers are present,” then
accel eration and joRe HlAO%s ta anqtherq. IFS/(—H‘&F fansuer is ' pa%%%ngers

indi cated to be 1Qogiddictitiiindds tiif d QbPiWHE I tReEnswée i@guzeébow
additional |l y asks th uesti on of ether ot jhere are a r calls.
Car calls are enté Fe%%@ﬁ'sé"%r’fbn ﬁ’f&ﬂ%ﬁ LHQWE 9 %‘F vator car

i ndicative of a dand RaksortHd dwgic I:fuetéiarcm AMoesirti® load Arésghthen it
| oadwet ghi nbd devi ABdisRteh SRRRREEYS, A RRRReneA TE NS RhtreE koa car
call button is puthedladie mesttior dnt dleclrdfis ' YesYisethe 2Dogic In
;Efcg‘i””fg ??ZS;: REAE A cHE™S tdHa LY UM S aVBY PFofPRE A€ MOr e
\vy selected. If the answer to the logic question in
block 2 is "No", the logic flow is then to block 3
15 and the question of "Are there any car calls?" is
asked. If the answer to the question in block 3 of
whether there are any car calls is "Yes", the logic
flows to block 5 and again the comfortable profile is
utilized. If the answer to logic question in block 3
20 is "No", the logic flows to block 4 and the high
performance profile is utilized. From blocks 4 and 5
the logic flow continues through the remainder of the
elevator cohtrol program. '
The run committed question in logic block 1 is
U 25 utilized merely to establish that the elevator car
will be moving from one floor to another. Until the
run is committed the number of occupants, if any, in
the elevator car may change. If the car is not
moving, a motion profile need not be selected. 1In
30 logic block 2 the question of whether the load in the
car is indicative of passengers is asked to determine



unoccupied to a destination floor to pick up a waiting passenger. ‘1n this
manner the overall performance of the el evator system<nmay be increased 25 -
by all owi ng operation which would be lfé? confortable to the -passenger to
be utilized when there are no passengers?in the elevator car.  CLAIM 1.
An el evator systemincluding a variable speed noti-ve neans, at |east one

el evat or cad fcdheeetamd st @ddupimat ioe rrot. neRfisthadcarr asged to travel

Dt LoEbule Bt i Mhdth S MAELVREAEP! Fol hEnabbyel pal I | e

bui | di ng an syste recervin S'&nd controrhdng
t he vari abl beypaddtmti \!Def MISJaamcﬂ-tS%lfmtibn efdeabrclaile pofpriosi ng: 10

Si gnal procBRBLAGTRARS cAANBACLS DL QWb Lfokbhte ShEBRLS ! griiby contr o

systemto co trol the notion of e car, sal processi ng neans

i ncl @di ng dea¥r Penungomtarsatje da RAFIRRILTT n eﬁensequensﬂm.amfty of

successi ve gfkalbyaveighiny (deVl ddidses! fnd PEatlé thaﬁdpﬁéseﬁee‘ifs traffic
intensity in the bwlqui neans for rOV|d|ng a EﬁgralltiBOf pr edet er m ned

criteria foRF8ePERFERtng IFQﬁHCQN rtakhle PReEALet HavaBocat ed by said

i ndi cat i on; 16Weroaceedkirat ittanhd CJerfk avaths0is @tﬂlﬁkéay of car 20
noti on profiles |nclu%1% Aed sgﬁyence of at |east,three s ext endi ng

froma sl owest pF‘XFﬁ £ (fstnopr%??ﬁ%'}g%’é%hl 1§3F ﬁ a
corréﬁpondipgeSen&nbyothamhquwﬁmdhinqrmeaﬁd,stheehcglmnfhoWhe sl owest

profile Coréﬁﬁﬁ%ﬁ 1Sr°ats'ﬂfs ‘E‘Hé‘?*d di&‘i"&f“d:ﬂ&tﬁ@ﬁ LeUgEsE 25  intensity

traffic; seléec means for n response to the presence of
i ndi cati on &hegepeae ﬁﬂﬁfﬁﬁ@|ﬁ§il§i eFﬁ#r@RllS are entered when

a person pushes a button within the elevator car iu)
1nd1cat1ve of a destination floor. If there are car

15 calls, then it is assumed that there is a passenger
in the elevator car even if the loadweighing device
does not detect- addztzonal load. In any event, if a
car call button is pushed, the more.doqurtable
profile is used. _

20 In the manner described we have seen the
elevator car may be operated mpre quickly to travel
unoccupied to a_destinatien_floor_to pPick up a
waiting passenger. In this manner the;overallf
performance of the elevator system may be increased

25 by allow1ng operation whlch would be less comfortable
to the passenger to be utllized when there are no
passengers in the elevator car.



prof;le whirch is-the fastest proflle of said plurality of profiles, and for
providing, in response t.o the absence of 30 I ndi cation of a peak traffic
period, either the profile corresponding to pgbcriterion to which said
indication of traffic intensity of the next H sedi ng i nterval corresponds,
or said fastest speed profile if said indic of traffic intensity
exceeds all of said 35 criteria; mherelnlggﬁg%zontrol syst em di spat ches
the el eFator car to service a call utilizing the provided one of said

profil egcto contyol thgnmaiboaret LPSteR’ includifglaMariable 4Peéd motive

systen1accord|ng to claim1, wherein said indication of traffic intensity
is the average afB@RE. oftt LARSHUPNAgEaVALPR €AY aFORRRFLHRY| teathe motive

registered i9 Sahdahst Qﬁ&aérfaﬂééﬂeﬂoOﬁi'éiréndbéﬂweén3floor£~ §MS§eﬁh11d1ng
according to clajm1 or wher, ] ? sal nDt $ g%tle neggs % Ha

provi des. a nunbe °0?3§Bé8?fyﬁrb?% ?Iég %o? htRdtRg-ED fng and a
nunbgr of relatedoﬂtsolespstemlfarlneeelanuglﬂnput 51gnahsdanéleontnolmﬁﬂgs
provides, L [eSPROSGabeakiE BPESRIEEEele ARG $RL ILEGHOLE he car |

i ndi cati ons, one o sal ecrfic eS correspondi ng

di screte indicat¢@nprisln@‘ A systen1accord|ng to claim3, wherein one
of said disggete | ”d' Céiéf; ?P@éééﬁﬁn%%éﬁ@'ééﬁﬁé’&éﬁ EBG?PSGEﬂéniﬁpﬁi:
t he el evator car, sel ection neans provi des a speci faster

motion profile |ﬁ19§§b§n§% FBeaﬁ°Fﬁﬁ?%a§Y§FF¥rEﬁ ¢PRtEe: the motiop ef. the

car, said signal processing means including
o determining means for determining, in each of a
N plurality of successive relatively short time intervals, an
15 indication of traffic intensity in the building;
means for providing a plurality of predetermined
criteria for determining the level of traffic intensity
indicated by said indication;
motion profile means for providing a plurality of car
20 motion profiles, including a sequence of at least three
profiles extending from a slowest profile to a fastest
profile, each of said criteria éorresponding to one of said
profiles in said sequence with the slowest profile |
. corresponding to the criterion indicating the lowest
25 intensity traffic; and
\_ selection means for providing, in response to the
presence of indication of a peak traffic period, a first
profile which is the fastest profile of said plurality of
profiles, and for providing, in response to the absence of
30 indication of a peak traffic period, either the profile
correspondinq to the criterion to which said indication of
traffic intensity of the next preceding interval
corresponds, or said fastest speed profile if said
indication of traffic intensity exceeds all of said
35 criteria; '
wherein said control system dispatches the elevator
car to service a call utilizing the provided one of said
profiles to control the motion of the car.
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5. A control for an elevator system having a variabl e speed:notive neans
for regul ating the novenent of an el evator car between flobrs of a bui | di ng
to service variable intensity traffic ihﬁﬁhe bui | di ng, satd control 25
receiving input signals indicative of t he passenger demand for .el evator
servi ce anzl. provAdsygtemtpaCosdgnelSOtclaha ﬂarM@bﬁ@l@p@@dthtlve means to

ef fect ! hey JepLLEdAPYRTREL Gl ! BRtBheYRY0L sCahe 3%: G o RS S'j_‘_g

detern1n|ng neans ni ng, ura Ity of
successi vetime aduydng spadt intREVRA ERak §aléncaﬁdﬁc599@$t@rrq¢ afic 'sg

intensity ij§henpuitdlngendtana batseapuifgNg a plurality of predeterm ned
criteria for -determning the level of traffic intensity indicated by said

i ndi cation; 35 notion profile neans for providing a plurality of
car notiong prof IAeéystaﬁl adcagdangeauemamf 1abrl @3swhietedt pid | es

extending froma slo a_fastest, profile, eac @
crltenaacEﬁYkgﬂoﬂHPﬁg ggﬁgs ?uggpﬁr*prev19e% gumper 4§%ﬁ3??%£3$ said
sequence vpidfibesseavhstoprespbadingr ésponei of &0 numberr idfemedratedli cat i ng

t he Iomest%:$%§g§ét¥n&igggign angnéelection means for providing, in

response t resence i cation of a peak traffic period, a
firstigrofile Wnsaﬁadl selpotiant veangr prpvides,sdnd rgsposnisie \roofthr of i | es,

and for [ﬁégéﬂae ﬁ? AR peas.eo%osama alsepeeellindidhtiony) & a peak

traffic p elt profile corresponding to the criterion to which
sai d i ndi cselefted epe °fr§PFﬁcsPﬁFéﬁ§Ft9r8flﬂﬁ§ Foxresponddineg tht erva

correspondgai@’asstfetasinaicapged.profile if said indication of traffic
intensity exceeds all of said criteria; . _\_)

15 4. A éystem according to claim 3, wherein one of said
discrete indications comprises an indication of the
occupancy of the elevator car, and said selection means
provides a specific faster motion profile in response to an
indication that the car is unoccupied.

20 S - | . .

5. A-control'for.an.elevétor 5ystem having a variable
speed motive means for regulating the movement of an
elevator caf between floors of a building to service
variable intensity traffic in the building, said control

25 receivihg input signals indicative of the passenger demand
for elevator service aﬁd_providing output signals to the -(;d'
variable speed motive means to effect the desired movement
of the elevator car, the control comprlslng. _

determlnlng means for determining, in each of a

30 plurality of successive relatlvely short time intervals, an
indication of traffic intensity in the building; |

means fo: providing a plurality of'predetermined
criteria for‘determining'the\level_of traffic intensity
indicated by said indication; _

35 motion profile means for providing a plurallty of car .
motion profiles, including a sequence of at least three
profiles extending from a slowest profile to a fastest
profile, each of said criteria corresponding to one of said_
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wherein satd control system di spatches the el evator 15 car to service a
call utilizing the provi-ded one of said profiles to control the notion of
the car. 6. A.control according to claimb5, wherein said indication of
traffic intensity is the average anount of 20|%t|rre during said interval
that hall calls registered in said interval remained outstanding. 7. A
control accordi ngnaficles rirb sid, sedquande widid the isdewasst idro ikt s

fur ther®pr ovi deSc% nﬁd? PR IS &%mﬂ&ﬁﬂﬁ&a&%&c%@smgwg to

one of K& nunber re Sscrete indications; and said sel ecti on neans
provi des, in resﬂdﬁ'ﬁﬁkﬁt Heraffen@ndf any one of said discrete

i ndi cations, a select e%ﬂ&ﬁoﬁ%&r@owﬂ igrdVFid e s 1@13&@%%@{#& R teheO
said discrete indication. A control aCC()e@jct q% to.claim.,7 2‘& n one

of said di scPet e AHRAKNAS (ﬂ% ’d’%ﬂﬁﬁqts'é@" &f ihd& RIS R rdtf’(ﬂ!peﬁ
the el evator car profisaivhic eaf ithe fastess prgfide dfs sambqﬂnfna:lﬁagst@f

notion profile in_response to | ndi t .t QCCuD 9
A et hod of operzﬂri% 'elaé%\t il s%rq%g'r#% g\/r(?reé%&g\?arl abtl'e sap c%r(‘“f
travel to servicandication iof enpeak mzaiﬁﬁm |peza.dm| ledithgr cbd'tq)rpmﬁgle

determning, in g’%g]ié%ﬁ’ﬁ’ﬁ p%c#”ﬁléstéi- ¥ &5 wHli ha a‘i%\‘ ?:ﬁﬁ%&tiéx&"ﬁof

intervals, an in |ntenS|ty|nt

provi di ng all ur &inasfist intensidniofedhe inext @Hﬂﬂe‘-‘(}él%rlmtrﬁrﬁ(jﬂt he | evel
of traffic int en%&ﬁeégawrr&é e Fddtdlistatdguua Rrodidig @ gdigal ity of

car notion profil I ncl udi n r%a sequence “of at Ieast three profiles

extending from alﬂml% &f Ty ity sqeeds add oF

\_J criteria;
B wherein said control system dispatches the elevator

15 car to service a call utilizing the provided one of said
profiles to control the motion of the car.

6. A control according to claim 5, wherein said
indication of traffic intensity is the average amount of

20 time during said interval that hall calls registered in
said interval remained outsi:anding.

7. A control according to claim 5 or 6, wherein said
motion profile means further provides a number of specific
25 profiles each corresponding to one of a number of related
-/ discrete indications; and
said selection means provides, in response to the
presence of any one of said discrete indications, a
selected one of said specific profiles corresponding to
30 said discrete indication.

8. A control according to claim 7, wherein one of said
discrete indications comprises an indication of the
occupancy of the elevator car, and said selection means

35 provides a specific faster motion profile in response to an
indication that the car is unoccupied.

9. A method of operating an elevator system to provide

R O I




criteria corresponding to one of said profiles in said sequence wth the -
sl owest profile corresponding to the crhgﬁrion I ndi cati ng the | onest s

intensity traffic; the 15 nmet hod furt .conprising the steps of: a)
provi ding, in.response to the presence of _an indication of eak traffic
period, a VPFdf ﬁqef‘ﬁfﬁ%rh T8 Y aStESt 5t o‘fa}’i"eakb?e slo\’i‘ge‘gfh Ality of
profiles; byraffigrdn éi rpilidingspomy isindte absence of said 20

i ndi cation of a affi [ I; t ' COE T L 0BG T:0
the criterion tq&%g::&#l?alldc?c'i ﬁ c‘.a';l’:‘tqzlho%J 0 Q{fr a*ﬁ?lg{llquitie‘%sl‘tgf/ %‘?&tgﬁg%ge
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. sequence with the slowest profile corresponding to the
criterion indicating the lowest intensity traffic; the )
15 method further comprising the steps of: : '
a) providing, in response to the presence of an
indication of a peak traffic period, a first profile which
is the fastest profile of said plurality of profiles;
b) providing, in response to the absence of said
20 indication of a peak traffic period, either the profile
corresponding to the criterion to which said indication of
traffic intensity of the next preceding interval
corresponds, or said fastest speed profile if said
indication of traffic intensity exceeds all of said _
25 criteria; and _ _
dispatching an elevator car to service a call. -
utilizing the provided one of said profiles to control the

motion of said car.

30 10. A method according to claim 9, wherein said
indication of traffic intensity is the average amount of
time during said interval that hall calls registered in
said interval remained outstanding. '

35 11. A method according to claim 9 or 10 comprising:
providing a number of specific profiles each
corresponding to one of a number of related discrete
indications;
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12. < A net hod .according to claim1l, wherein one of said discrete

i nei cati ons conpri ses an indication of the 10 occupancy of the el evator
car, and said nethod further conprises providing a specific, faster profile
in response to an indication that the car is2gpoccupied. 13. An elevator
system substantially as herelnbefore 15 descrlgvg W t h refeggnce to the
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5 - said steps a) and b) are performed only in the

absence of one of said discrete indications.

12, A method according to claim 11, wherein one of said
discrete indications comprises an indication of the

10 occupancy of the elevator car, and said method further
comprises providing a specific, faster profile in response
to an indication that the car is unoccupied.

- 13. An elevator system substantially as hereinbefore
15 described with reference to the accompanying drawings.

14. A control for an elevator system, substantially as
hereinbefore described with reference to the accompanying
drawings.

20
15. A method of operating an elevator car, substantially
as hereinbefore described with reference to the

accompanying drawings.
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