*2050984 Varrable Speed Passenger Transrt Devrce The. present |nvent|on _— -
relates to passenger transit devrces such as escal ators, and nay ﬁ ﬁ@gd '
'a. enabl e 5. an escal ator. to- operate at .nore than one speed and Ccha

~speed and direction while under passenger | oad: Although t he |nvent|on\MII
fbe,descrrbed hereinafter with particul ar reference to escalators, it wll
be_appre- crated that the invention 35 not limted to this partrcular 10.
field of use and may be utilized: for other continuous (RTM
‘passenger conveyors,. such. as noving wal kways or travol ators. In the past
escal ators. have been driven by single speed AC notors, by two speed AC
fiot'or's, by variablée speed DC not-ors and by ‘variable speed conmut at or. .-
~potors. 15 “Wile it is usual for escalators to be provided with
frechani cal speed governors to linit maxi mum speed for safety purposes,

ot ors driving. esc 412&95%1@ %g@z@d %ﬂ%ﬂf&#lﬁwsﬁ bBeiteenoni nal

pperati ng speed and 1n the caSe of variab speed motors typically vary -
forom a nominal 20 speed selected according to | oad. Moreover, in no case-

has the “escal at %héOPEEQEn%V%h%@rQﬂ% sp 1 £Ees OL6t pakEBAgRlr Hrom iy
bscal ators. ['oaded wi passengers, the jerk apd rates ofgae%eler%hkpn and
Thus -

“Pecel er--- atrdﬂeﬁEFﬁﬁfc§H§bdé§eG59?%ﬁ¥ ui 3B Ba¥naSyHS
hhil e capveyogs eeaalaee@ Ieeowpet:e@eretr@oﬁé ¥Bahabhe speeds ardiahdrge

 depandent | SPEPHoRE] GITECH B AP Leh cPEP AEPEREadt ecel eration
‘petween sel ect ed iﬁpﬁ%'&gh Othéhenvemiit 'vﬂIﬂ.beé h@ésckeped dereinafter
' ' w1th particular reference to escalators, it will be appre= .
. ciated that the lnventlon is not limited to this particular
10 'field of use and may be utlllzed for other continuous (hTN)
passenger conveyors, such as moving walkways or travolatoril
-~ - - . In the past escalators have been driven by single
| 'speed AC motors, by two speed ac motors, by variable
speed DC motors and by variable speed commutator motors.
15 ‘While it is usual for escalators to be provided with
| mechanical”speed governors to limit maximum speed for
-l safety purposes, motors dr1v1ng escalators are not speed
- regulated at their nominal operating speed and in the case
~fr——: —-——-of -variable- speed motors typically.wvary- from”a nominal = . ,_;fw"
20 . speed selected according to load. L .
' i Moreover, in no case has the escalator control system -
been suited to startlng or stopplng escalators loaded with
| passengers, - the jerk and rates of acceleratlon and deceler-
‘ation being considered to be unsuitable and unsafe.
25 Thus while conveyors have been known to operate at -

P

-:_varlaole_speeds, they have not previously provided speed

regulation-at any selected speed, -independently-from-load,
- or controlled acceleration and deceleration between ' |
- selected speeds} or the combination_offthose features.
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.




i 2. Accordrng to the |nvent|on there |s provrded passenger conveyance neans_
onprising. a contrnuous passenger conveyor driven by a variable speed
electrrc motor; '5 -+ means . for reggl ati.ng the speed of the.
“frotor at a selected frrst speed or at- a sel ected second speed; and neans -
“for_ changing said notor speed from said sel ected fi‘rst regul ated speed’ to

saLd sel-ect ed second- 10 - regul at ed ‘speed at- agpredeternrned rate of -

change irrespec- tive. b¢cohé1hgadoc&w@fﬂhdéhé%B GPEVEY P& sal
convgyor naypbe ﬁﬁ RQb.decelerated at a contrd? ed ?¥$ g?én?@ﬁéenger
" regul ated speed to an§¥ er; sal nﬁ&ﬂ?rﬂdﬂnﬂegulatrng t he not.or speed

he
.tonpri-sing neans for producrng 15 a first signal representative: of -t
spggd of . gard mot or, neans fof %?Bﬁhﬁpﬁgsapﬁ§5@mQWGeQﬁqyﬁyorrdwrnenvbyoh a

~ desired speed, Wew&&ﬁéﬁlécswdneléatﬁllél fetoxi;gnal with said reference

i gnal for producing .a differencesignal ' means for
grgducrng agsecond si gnal reéﬁ%ﬁ%?ngFOréﬁangéipﬁ ¢m@lsnﬂﬁdﬂwﬁehheymsaod

“motor, and nmeans HM‘axsﬁléﬁﬂédWEif§t”Q?@édse§egt' B SRS (e dg sgeed-
drfference srgnalaa?d sai d second signal. Thus the 1nvention provr es

conti nuous passen con- .veyor of which the speed is not only:" :

sel ectabl e but is regul at ed atteahssef@ﬁt@ﬂaﬁ?ﬁgg sggﬁ F%t‘gﬁoﬁpé&? fr%m sai
' ed”s

~laccel eration or 1 from one. se

2gntrolled at' a rg%le%tggk%? FBtRbe o?PﬁﬁésEﬁgéﬁlﬂoé@LﬁfﬁﬁﬁusQ¢@nd |
speed of  tt conveegnlanyedbespaaletcbraed sapﬁéaeBQrm/ﬂhéa trBQeCQﬁV%HHngé irr espec- _.
i:carryrng passengers.
o - tive of ‘the load carried by said conveyor, whereby said

conveyor may be accelerated or decelerated at a controlled
rate from one regulated speed to another,.sald means for
regulat;ng the motor speed comprising means for producing
15  .a first signal representative of the speed of said motor,
'7;_ ot L }-” R . . means for producing a reference SLgnal
' -'1nd1cat1ve of a desired speed

means for comparlng said first signal with said
; reference 51gnal for produc1ng a dlfferenoe51gnal
20 ' - _'means for produc1ng a second signal respon51ve
: -to change in the load drlven by said motor, and
. - means for controlling the motor speed in respons
to sald“aifference signal and said second 51gnal

Thus the 1nvent10n prov1des a continuous passenger con-
_25lveyor of which the speed is not only selectable but is
regulated at a selected speed, and in which the acceleratlon'
‘or deceleratlon from one selected speed to another may be
“controlled at a rate which is 1ndependent of passenger load
80 that the speed of the conveyor may - be altered safely '

iénfe- _ '30-while the ' conveyor 1s carrylng passengers.

_ Accordlng to preferred embodlments of the lnventlon
-fthere is prov1ded a conveyor whlch may be. decelerated from
o a first speed to zero speed and . then accelerated to a '
. second speed,but in the opp051te dlrectﬂon w1thout undue )
35'dlscomfort to passengers carried.
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) conveyor i ch-may 'be decel.erat ed froma. first speed to zero speed and th

: chordrng 0 preferred enbodrnents of the |nvent|on . there is provrded aégg)

:gccelerated to a second’ speed, but in’the opposite direction .without undue

5 .di sconfort-'to passengers carri ed. " Various enbodi nents accordrng to’
the i-nvention have a nunber .of advantages over prior passenger - conveyors.

-;gerause t he: escal ator - speed is nat.only. sel ect abl.e. but i.s regulated at the

sel'ected speed, the escalator may 5  Bde used with particul ar advantage in

'“tocatrons requi ring traffic control- when'it is desired to predetermne a

‘maxi mum rate of delivery of passengers fromone-area to another. Mre
fnportantly, the ability to accelerate or decelerate the escal ator from-one.
" el eécted speed to 10 _anot-her mhrle conveying passengers ‘enables the rate. = -
~bf -delivery to be altered on a nore or less continuous basis in response to -

raffic density VBricass emb °¢%Wﬁ%§$ ageerdigg it tthe imvehtionshaveordi ng

{0 the i nveat haRbERY JOad@PASes b t one
“peing an-idle sssed gndatgﬁyot ers as‘r’ggr &?“Fgﬁ sgelgéedf‘ﬂeoﬁgsggh
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escalapqry| SRR’ Jcrpo‘?t" &%%Yrﬁﬁlﬁﬁéabﬂ-ésence
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eed, wth associ ated savings
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traffic control when it is desired to predetermine a
: maXimum raﬁe.of delivery of passengers from one area
to another.’ More-importanﬁly, the abiiity to accelerate
. or'decelerate the escalator from one selected speed to
'1D' " another whlle conveying passengers enables the rate of -
-1idelivery to be altered on a more or less continuous
| :basis in response to traffic density monitors.




crvrlicennutron or . the I'i ke, to be abie to decelerate t he escalator in a
‘icontrolTed mannér to zero speed and then reverse direction and accel erate ™
.in-acontrolled manner in the opposrte senseqmnthout srgnrfrcant 15
:passenger disconfort. An. enmbodi ment- of the invention wi'll now be descri bed
by way - of exanple onl'y and-with reference to-the acconpanying draw ngs;: in
~which Figure 1 is a diagrammtic |IIustrat|on of a variable 20 speed -

passenger. transit-device control systentaccordrng to the invention; and
“Figure 2 illustratd&nather adeantage ie that esced admns oﬁcwdmeuo :
reference si gnal srand dhgids L5 Sl 2588 GRakiple SREPd delEs e Stanaks e

.Referring to Figure 1 of t dra scdl ator (not s riven.
by a motor ‘1 whi GPEREE beonre shebragt enyiéier speedC asidurthevtheroaorapidhe

ot or-i s” mechani Galdn 100 Wh&sly t 0o 3y ﬁtsﬂ %ﬁ%%%@éztétgigf é]aﬁﬁ*)éi;; %aottggagxe

:velocrty feedback transducer or tacho-generator mat ur e
‘motor | i's Tonne@cSkarates qieen ddakecssnpd theapresenas O cvrpassender.

§converter 3.. Th@dﬁ&“ﬁﬁéEpaé§éﬁ§erhﬁashE§§vEQ§%% HHH|éééé!5t6¥|egheag§stem .
iparal l el Thyristor type, capabl e of supplying power to
t(rectification) WM qﬁ?@ﬁﬁ%ﬁatsynB?BPFﬁg1§ﬁ61€aﬁﬂﬂ§?ﬁﬁ14¥§x§9¢ﬂ@apﬁﬁéh

fromthe DC not oasSoviitddBaviedst 88 PBIAL ahd G@Rerating. Protection
idevices, such as |3ﬁéantaj§fus overcurrent: trip, circuit breakers retc.,. 5
.are provi ded with §2rP¢ 2 KRRt rEEOLSN B C&Ss of emergéncy,. For )

10 example of fire at one conveyor destination, or of

10 exanp|$ Of frre at one-conveyor destrnatron er of bonb scare, - or (éb

_ o 'bomb scare, or civil commotion, or the like, . to be able
ﬂ '_ _i- _. ;.i'to decelerate the escalator in a controlled manner to zero'
' ' - speed and then reverse direction and accelerate in a
controlled manner in the. opp051te sensé without signlficant
15 passenger discomfort. - _ '
' An embodiment of the invention will now be described

: _ by way of . example only and with reference to the accompanylng
A _;'draw1ngs, in which ' . o . '
| “_ -Figure l is a dlagrammatlc 1llustration of a variable
S 20 speed passenger transit-device control system accordlng

' to the’ inventlon, and

'.wFlgure 2 illustrates ln Figures (i). to (vi) three sets

of set speed reference 51gnals and their assoc1ated control |

3ifspeed reference signals.j ' '_”' AU |
. 25 - .'; Referring to Flgure 1 of the drawings, the escalator
i s 1:.'; (not shown) is'.driven by a motor 1 which may be a
' - separately excited DC shunt wound motor. The motor 1s
'w'mechanlcally coupled “to a hlgh accuracy, low ripple DC
. ] r-_voltage velocity feedback . transducer or tacho-generator 2.
Foo e 3°H -he_armature—oi—the—motorml is ‘connected to a 4 qua-
SR .f_drant,solld state AC to DC- controlled converter 3. The.
”ff converter is of the three ‘phase, fully_controlled,uantié

'7fpara11el Thyristcr type, capable:cf'supPIYing power to




itn .t he .evegt of overl oad or excessrve current IeveIs The operatrng mode -
" of the converter, either rectification or inversion, depends on whet her thel /
Forward or. Reverse brrdge i s switched on. -The current |evel passed. by the
qonverter 10  depends upon the’ perrodgpf time for which the Thyristors are .
swi tched on or fired. A. frrrng circuit 4 generates low energy pul ses’ whose -
‘phasing is a-function of-a DC control voltage. . The firing citcuit" shapes

the pul ses, lifies the ower, 15, - a val,ue suitab)e
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pul ses to theaxaﬂ)pcapabataeofh)trecsﬁwmg Thew®E Eootr ¢hevda agetdor (1heetsiond
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1ts output ac ent hé ho que
nence, tacho- grmreemmnoudppendsarugesqhetieenutbet Fgawaird h:a: Seseairsegotradge
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speed. f A0 a clwpands wposd thef pearicd iohutine) foshwhiicht fhes Rigtristersnce .

fnput (d) “ch s&f@cﬁéﬁanhr%geff#&aalor inputs (d & e) are. unbalanced,

hereby resulting rn-ac rn-output (b), resulting in a change
A firing c1rcu1t 4 generates low energy pulses whose

o phas1ng is a function of a DC control voltage._ The firing
| i- circuit shapes the pulses, and ampllfles the pulse power |
o '15:t'to'a value suitable for driving the Thyristors (silicon-
o control rectifiers) and dlstrrbutes the pulses to the

appropriate Thyristors. :
‘The DC control voltage: for the flrlng circuits 4 is.

- supplied by a current regulator 5. The-current-regulator '
~ 20 - output (c)'controls the current'passed by the eonverter"

" -and, hence, motor speed by comparing the converter current
| - (a) with an input ‘reference (b) to the regulator. Motor
4 .'_W_' current limit and current ‘rate llmlt controls are applied
| | _ ' by the current regulator 1nput reference (b) from a
25 voltage (speed) regulator 6. The speed regulator 6
I f: S compares the signal (e) rrom the tacho-generator 2 with
| . a required speed reference input (d) and adjusts its

output accordingly. When the motor. load torque changes \.
‘and, “hHence; " tacho-generator output changes, the output '
30 . ~of the speed regulator 6 changes to provrde a new-
: -—current reference. {b)_corresponding to_the motor torque
o required to balance the new load torque and to maintain
constant speed for a constant speed reference input (4).
| ~ Should ‘the speed reference input (d) change, the .
'nr.35' voltage regulator inputs (d & e) are unbalanced,-thereby:
. resulting in a change .in output (b), resulting in a change
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|n current‘regulator output (c) ThIS chan@e I n current regulator output
causes, a change in tining of t he trlgger pul ses applled by the firing

;CIrCUItS 4 to tfe converter Thyristors, resulting in-a change of notor -
‘current -and,- 5 “hence, notor speed, until the out put of the t acho- gener at or

o ptches the e SRSSTELUGPERLE) qury BT "Inlo Guhteih, Lurpens,

reference and |nhghﬂaicmtduﬁpmhec&bsaard chaﬁgeemﬂaﬁmmxmgzmﬁ the trigger

converter 3. 10

i r der nge, red terntned
fcharacterlstlcspulsas t g@é?dlﬁ%s giggngcgﬁﬁﬁgFﬁﬂ$he E%e%ﬁerg Byskk
s input (d) to th‘@hgpesdtorr@gulmsnl’ﬁmg :snppl chdnige ®fspesdor efereent amd, 9

oI el S SR R B QLR qenerator

priate.referencd (na):CMScI‘th$ néwrspeedt veferenmep (d)it & Shbtchipgudidgits

- provides ad “Stégkeu?"\cc“?l HeAid [t'J[r?Qg ﬁ&ehﬂ'gt&t&% rac[f:esc\%ﬁ{‘eﬁ'e g{aiie%ihefor

- desired escal ator ve
| accel erati on-orb® tospegddereref i tre oturgest| eefleriencaiiand| tnhibi&soedither

; di s- confort : totﬂgsgggggzﬁier P&?é’@éf-éeOér%?%QC&hysFﬁlgOfdAﬁ%%Qé,{r§5U| ting

ocity pro een

from vari.ous sef spee ence signals hi ée palrs

P of correspbding si gﬁal oxiden o previde Fagapeed ichange (Of )Pr@@etem“@d
DS B ety hRtabteks stk o Se ol £h81 8N RRIA: UMRONESFLYiRe

2(i) represents a selecte ange from zero
‘to zero after aSB?@@eFéﬁﬁﬂ%&Fq|kﬁPmﬁs(@)a§§e§he BPQﬁﬂsiQEnlébeédG is

é reference S'Qnasuéﬁiléﬁrﬁy a speed reference unit 9 via a ramp unit 8.

- The speed reference unit 9 accepts various input commands '
15 .and, depending upon the selection made, sets the appro-
R priate reference (f) which is then fed to “the ramp unit 8.
'_ The ramp unit 8 provides adjustable acceleration and '
- deceleration rates set to give the desired escalator velocity
_ - profile. It has been found that a rate of acceleration or
20 deceleration of .375 m/secz is suitable for evoiding ais-
: - comfort to passengers. Examples of velocity profiles (d)_
' resultlng from various set speed reference 51gnals (f)
are shown ln the three palrs of correspondlng signals
- illustrated in Figure 2(i) and (11), 2(iii) and (iv);
25 2(v) and (vi). : - o 5'
o The set speed reference ‘'signal shown in Flgure 2(1)

-'represents a selected change from zero to high speed and _'
'~ then a return to zero after a predetermined time has
"'elapsed If this set speed reference 51gna1 (f) were

"';r-~-¥f30~iﬂpresented dlrectly to- the- speed regulator 6. at (d), itd

; would result in unacceptably,hlgh acceleration and deceler-
_ation rates for normal escalator starting and stopping with

" passenger load. The ramp unitrs modifies tne shape of the
. signal on input'(f)'tolan.acceptable acceleration and
35 deceleration'profile_by_utiliiiﬁg} in this example, an
7 Integrater Time Constant to modify the profile as_sh0wn




0 presen;ed dlrectly to t he speed regulator .6 at (d) |t woul d resuIL;1n

binacceptabl y hi gh .accel erati on‘and decel er- ation rates for normal -

bscal.ator "starti'ng and ‘st oppi ng with passenger load. The ranp unit-8:

'EDdIfIES t he shape of the signal on ifput (f) to an acceptable acceleratlon
n

d-35 decel eration proflle by ut|I|2|ng,_|n t hi s. exanple, an Integrator'
ige Constant to-nodify the profifie as shown in Figure 2(ii). This . -
' S|gnal is then supplied to the speed regulator in place of-the set speed -

ref erence (f)in ﬁafgurérez(mptvammé[ erlrdnatennfhé eﬁméﬂtﬁ{ésr %%E.“fe lihe

accel era- ti ation t 0 give
“faccel erati onggﬁ rgcji ‘gi%{:?ﬁanaP gce Qkdhs S?TﬂesP%ﬁﬁ Eﬁﬁﬁr%é@j fcﬂangg
‘lout put .need mhie bﬂ.nie nﬁaﬂserﬁaisrmt S ianee “yfaeﬁ ta@ﬁ@seaﬁxe %@::é'seq.oég%r-gfleve

deceleratin nctiorf o e ranp u
Jout Tor ”Z‘Ler‘a“@%i\, i S EL b Rgn T cor o, e AR MDY 2o S g e
anot her- equancelcefra:&mxgeamcm aabaeeefataoﬁxetrmd r@:t[@agmye %hgrclgjag% ) and
t 3 ng_chan e |n vol tage regu] ator referen

E!sgal gg Io\r/) vepﬁ q_{)r 2 BSt o‘f ‘ﬁt rgﬁ’l% PRyP e)dt Q%ﬁ\sbqg Re3pethi $orgar- -
respondi ng oaipee anyt age taigle aturveef:oheﬂce:élxﬁa”@d prnf:rlﬁormE'l' ﬁdﬂ:)estand.'
5 a sequence, of _changes in s :

\slgleggl ﬁgf E;g%ées%gn %er(af?%gﬁ %\‘Iﬁ F%il?flg fg t%\?) ag@ H'Eh’f?'oﬁe%lsa88§€aqltvq's
ldesir abl e f obuthfoers elextgandy seopsdl eheoum\é-ﬁ ?wswab ?/dige \g/fetnh(lflggf)

ass
R g?gf la?\rl\%%of un@?@%g% %ng%sfg:éneg "?é’ﬁ% 31"1c8 aBe&c Vlall‘f% ?Jgeﬂ 86t Areest e
.the pr ocess. refﬁeeGGEesmgnakw(ﬁk and Fig. 2(iv) the corresponding
. change in voltage regulator reference and escalator =
velocity profile and Fig. 2 (vi) shows the respective cor-
. . responding output voltage regulator reference signal pro-

15 . file (d) and velocity profile of the escalator for a thlrd
N '”sequence of changes 1n set speed reference signal (f) '

. shown in Fig. 2 (v). _ :
: " As mentioned above, 1t is deSLrable for the escalator
to be able to move automatically between hlgh and low
20 speeds upon detection of a passenger. To prov1de for
o this preferred function, a passenger presence detector 11
is used to 1n1t1ate the process. The detector may be

T et e

1ocated at the entrance or approach to the escalator and
‘may take any convenlent form, such as a light ray, ultra-
25 sonic beam or pressure pad. The signal received from |
| . the passenger presence detector 11 will then cause the - _
- control system to accelerate the escalator automatlcally
- to its .preselected hlgh ‘speed at the rate preset on ‘the
.pramp unit. In order-to reset the system to adopt the
_ 30 low speed mode once the. passenger has left the escaiator,
- a passenger transit simulator 10 is provided to simulate
~passenger progress alonguthe'escalator and provide a
'..51gna1 to change the speed reference state from hlgh to

-~ low upon expiry of the Passenger Transit Tlme whlch may

'35'- be set at, say, 1 2 tlmes the escalator tran51t tlme.

L it e La e cma
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-+ CORveni ant form such,as a. Ilght ray, uItra- 25. sonic beamor pressure-

Iocated at‘the entrgnce OF approach to the escalator and nay take any _ 2
ipad. The signal’ recelved from the passenger presence detector 11 will the

‘cause .the control™ systemto accelerate t g escalator autonatlcally toits
:presel ected hi'gh speed at the rate preset on'the ramp unit. ~In order to.
‘reget the system-to adopt the 30 | ow speed- mpde. once t he passenger . has
.left the escalator, a passenger transit_simulator 10 is provided to

‘simul ate passédgdhipingrthe Breggesse of dhiatEkrahdPpseengera aliqimithe

ichange the speedd Rit5ENCen&t Bh8sbhe@igieddhéOVaePORLB¥PERNss (e urther
:Passenger -Transit Tine mhlch may 357 hé set at, say, 1.2 tines the

.escal ator -tr aRPSSSangRs, the FFanﬁﬁFlﬁdﬂﬂ%ﬁ?ﬂ%mﬁ%s§96+ntﬁésﬁ¢r§P[iﬁ%%nger

-al ong- the escaltawll et méﬁ@eether esea@ ARt SEEREe SERARS.. ﬁotmhhﬂt
i passenger. transit. simul ator again reset so that it not change ,

the speedsref F@h&@@&%ﬂ?b?r?ﬁ?ﬁ?ﬁﬁ ned RARFRISY Fﬁénﬁﬁedeﬂgﬁm

. passenger traé&lafpsfddmff@@ €hap3adtf hemudtd driRsdf aghelapasses e&hemer

presence dete%t The transit simulator rmay take the formof a pulse
generator and Tounter, or the Time Integral of -the.10"

t acho- generator Si ol t@Fghed €0SDAARGDY slayothiste sméabbmdefl @e pul%

istart-up,. with or mnthout passengers the transit siulator

| aut omat i cal | yIPBEFALAT ML RERSE

t GPUBESR e K dhey TR EPEEI&C alyf the

ieither 18 preacho~yanexnsrisignapeadd &deﬁpa?ﬁ@@oﬁﬁYObeotﬂaér su:t.table
varlous overrldln%eeont ol s arg Breferggl i ncor,por at ed

. n star or without passengers, the
transit simulator is automatically reset and the escalator
I_'accelerates at its preset rate to elther 1ts preset runnlng
i or idle speed, as the case may be. , _
15, - Various overrldlng controls ‘are preferably 1ncorporated .
T -into the system. For example, a tacho-ramp comparator unit
. 12 compares the speed feedback signal from the tacho- '
generator 2 with the output of the ramp unit and initiates
_ ‘a stop should the tacho-generator signal fail. An elec-
20  tronic overspeed governor 13 may also be provided to stop7'
| the escalator in cases of overspeed and nonselected |
escalator motion dlrectlon reversal. A zero ‘speed . switch
. may alsobe” lncorporated “tofacilitate brake appllcatlon
at zero speed prlor to removing motor power. _
'"'25jf“ - The velocity and acceleration/deceleration regulatlng
_system_may.be analog or digital in form. Slmllarly, any -
_ suitable'power system may be used, such as a variable |
';voltage, both double bridge (antl—parallel) or single
‘bridge (armature reversal) type or variable frequency '

30 Jltype, in order to achieve the varlable speed.  The mode_
may be AC of DC” £6 accornmicdatsé AC of DC motors.  The _
,-ramp unlt may also be analog, dlgltal or hybrid in form,

'f_but in a completely dlgltal system a computer unit 14
would control the firing cirxcuits dlrectly, itself con-

. 35 taining the ramp rate information. A fluid or magnetlc
' ~coupling or fluidic motor with_associated controls could
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Speed' Ieedback Si gnal fromthe tacho- generator 2 with the output of the

nto t he system For exarrpl e ‘a tacho- r_arfp .conpar at or 'U-n,i t. 12 corfpa_--r es _'t he,

..rgarrp uni.t and initiat es a stop- shou{d he tacho- 'generator signal fail. An.__-.,.'_ '

&

| ec- 20 tronic overspeed gover not 13 may al so be provi ded to stop the

Vﬁscalator in cases of overspeed and nonselected escal ator notion dlrectlon

eygrsal ‘A Zero speed -switch may’ be |ncorporat ed to facilitate brake:

| | t t t _
o EerRasR e e N e 6 BV RGB! & QorkY1edSaccelerabion

ing system may be anal og or

- |g|tal i n-fopp geSeMidr@itdion any ‘sui tabl e power  system may be used, such as

- vari-abl-e vol tagejrn?ot h d u%t}iﬁe*(g%: ggeégﬂéh’g&%ggl |&fo)ic Sfj]gdvecahl Bee -

(armature reversal aa/ in order to
chieve the vgptahligedend. sexil'éﬁmgmthenaybelqulq and c9R8adt BYAGNYr DC

tors. Jhe ra%@&?ﬁp&ﬁﬁf' S %%ﬁgﬁkggma@ﬁint }s théwaéé iAtbokhe but

iin a con‘p>$ete§§:1 uni t control the fi r| ng

‘gircuits diregbmputdrsahiitond &Stherasingdyt lox r@ﬁ?‘?l’éﬁé VaEBr
il uid t | fl | |d o
Lidernativerys 'CQE@SJCO e S b o ol o SorhaipereRtical 5 could

o
%ﬁgﬁl ?tegr, Lfg%}%peedebﬂﬁﬁﬁyrﬁe 'cteat%.lqené?é}{‘sescgﬁééotnber Bthiean is
i

U ternativel ylﬁ‘é accel eration ‘or decel gnat - on.

n an extensi gavdfcdshe smeewmpuaétl d.4f womldarthen oprtpREed BPes é’ﬂ’fﬁnat%

her SI or togeth sim l.ar

ilnf or mat gon flpugsmfg-:er esnaﬂxaibrdeuncer-anmq%m o%?%@%' o\%ﬂT & SRk er

e . — S

4 woul d theno%li;t Rards $£Pe§8,£880B 4N be varied to prevent bottlenecks '

| and ensure controlled traffic flow. Escalator speeds _
.could also be automatically set by tlme measurement means
to meet expected high traffic flows, for--exampke, byres

.15 - train. arrivals at known times. :
b Although the :anent:r.on has been descrlbed w1th

relf_lerence to a spec:.f:.c example, it will be appreciated
by those skilled in the art that the invention may be
o _embodi_e.d J.n many otherx forms witﬁ' put__dipgf:ing. from the-l
" scope of the inventive concept/: . _




\as the nemrspeed reference to each escalator or other 10 passenger o gy
'transrt.dEVlce Hence, the speeds of fhe vari-_ous transit devices can be/” .
varied to prevent bott1 enecks and eqsur ontrolled traffic flow. Escal at
speeds coul d al so be automatical |y ‘Set tinme jﬂ o meet
'_expect ed hrgh traffic fl.ows, for exanple, by 15mal mﬁm:l""mmmll knovvn
'trﬂg - Al though the i nvention has-been described witf réfefente to a - :
specrflc exanple, it will be apprecraé drfi¥ those skilled in the art that.
the invention may be enbodied in man y-ct%er forms without departing from
the scope of the inventive.concept defrned in the clains. - CLAI M5 1.
Passenger -conveyance méan(siL copydsd acgﬁqéyaﬂggsmg&s@emrpﬁmar
‘driven by a variable speed el ectric tor ans for -
~regul ating the speed of t e canbknyeusy Béﬁéé?é&rf FPﬁveé’r?é‘edﬂ%rV%ﬂ
sel ected secong ?%Eé&ﬁﬁmééﬁwichmngong said notor speed frontsard
Pegu ate

sel ected first eed to said sel ected seconde%E gﬂogted
‘speed at5a predeterntnedrﬂﬁ%ﬁ%ﬁf%ﬁaﬁggu#PFé§He@ & iSPe Qﬁn§q?) Fried
by said conveygh, svheieivtsdificonvepeeansy he acedleictiedl sucoladespeaded -
at a controlled rate from one regul ated speed to another; said neans:for -

: regulatrng t he amék or speed conprising neans for producrng 15  a-first

signal representative of- tn@aspepsrobhanyingoaid mesier fspeqd ofiromngadd
'reference Slgn%gIégﬁéguffgsgfreggfaregds% %%Q%o said selected second

: 10° B regulated speed at a predetermined rate of change 1rrespecs'

tive-of the load carried by said conveyor, whereby said
f-con#eycr'may be accelerated'or decelerated at a controlled
rate from one regulated speed to ancther;_said.means for
-'regulating the motor speed comprising means for producing
15 ”_a first signal representative of the speed of said motor,
' | - means for producing a reference 51gnal
“'indicative of a desired speed, ,
C ' means for comparing said first Signal w1th said
reference signal for producing a differencesignal,
20 o - means for producing a second signal respon51ve'
o to change in the load driven by said motor, ‘and
oo means for controlling the motor speed in. response
__to said difference s1gna1 and said second 51gna1.__

2. Apparatus according to claim 1. further
'25 _d'-compr151ng passenger detecting means and wherein said
© % means’ “for ‘changing the motdr  speed is responsive to said
| detecting means whereby a change in said motor speed is
-5—linitiatedmbymthe;presence or absencemqf passengers to be
conreyed. : ' .

ff,3°§ o 7i:-- .; 3._ Apparatus according ‘to claim 2 wherein said
o 34-detecting means is responsive to a passenger approaching
' .said conveyor. ' - o -



nce. signm

:neans for Qonparlng sald tlrst ﬁlgnal wnth sald for'
- producisg a di fference signal, 2'0 ans for cing a
decond :signal responsive to. change in. the 1oad dr dra and -
" neans foor controlling the notor speedln respons &lgB@hce Si- i
.gnd. sai d- second. siignal . 2.. Appar at us accordlng to claﬁnﬂu
. oqpr|3|ng passenger detectlng means ‘and wheréi'n said neans for changlng
- tthe notor - speed is responsive to said detecting nmeans wher eby a . .change in
ai d notor- speed i s |n|t|ated by the presence or absence of passengers to
e conveyed. 30 43, AppRaatiuss Secerding o elaim 2,w2eos 13 said

”f'etectlng e IS Les onS|v assenger oaching_s |d conveyor
4. Apparatugagc%%?ﬁlﬁémpglé 3|m§fﬂ%zqﬁaé?¥?W$ﬁé m%%ﬂﬁrﬁgg yhered said
iir asurenenL nmaassaﬁdrmhhaegunsaMheﬂmntpﬁcxpe@@ngsngespensmVertspeedd:s

LesponsiVe ' o gyt g5 RARA' SR MANG: e

. may be initrated at a pred aratus —accor

._jjmy pr ecdi nghay aben Météaﬁegalad: rotsredatermihiedupimeound not or- and sai d
egul a-" ting means includes an AC to DC-controlled converter, 10

§. Apparatus according to any preceding clai mwherein.said neans for
thanging the notor speed 5Q"DAppé?aEﬁ%n&cB@tdﬂﬁyﬂﬁdﬂhﬁy\@&éced&ngatﬂaim

ef er'ence si gnal fron1 first val ue to a.secon ue as %Uﬁiede rm ne
luncti on of "&"1&3”&55"" d motor isza D ﬁ%“é‘ttuéqoé’éiﬂor‘?ﬂtr%rt | 3R T 6T RERFE T

: $aid _-}.tlng.means includes an AC to DC controlled converter.

P

10 : 6. Apparatus according to any preceding claim wherein
p sald means for changing the motor speed comprises means . |
gdfor changlng a value of said referencelsignal_from a first .

._'%value to a second value as'a-predetermined function of
 time. ' . ' B
15 . 1. Apparatus accordlng to claim 6 wherein said
- Wmeans for changing ‘the motor speed comprlses a 51gna1 ramp
'c1rcuit adapted to receive an input reference signal
1ncluding a substantially 1nstantaneous change from one'
value to another value of a parameter thereof and to

W
H

”fﬁwfproduce an output 51gnal ‘having a parameter “which alters
. over a predetermlned t1me interval from a flrst value to

. a second value.

- 8., Apparatus accordlng to any one of the pre—;_
fcedlng clalms whereln said motor 1s reversxble, and com-

p;_és . prxszng* . _ D _ o L
| ” means for regulatlng the speed of the motor at

v’:a selected regulated flrst speed in one direction,

_ means for decreaSLng sald"flrst speed to zero N
speed at a predetermlned rate- of deceleratlon, and

o

. . [ ; -
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%neans for shangi ng the ‘notor: speed conprlses a S|gﬁaT\Taﬁﬁ‘creeuLL‘\gaptef

. to rece®e an i nput ref erence: si gnal |ncIu lﬂ'

?substantlally i nst ant aneous change fronton aIue t Lw &Wng

paraneter thereof -and to .20 produce an out put S|gnaT Havitngn ter

+which alters over ‘a predetermned.tine interval froma first val ué to a :
sespnd val ue. Appar at us according to any one: of th re- cedlgg %Igtnsf-'
wherein said nDtor is revmeanblépran@qmaﬁsxﬂg saist P hRaRsSRSPC

f,regulatlng t he spe o] a2 iS€! {bAShtspepgen

. one direction, ]Hgé g ggggggs% % saﬁglﬂﬁgiﬁﬂg%gggdﬁigggro speed. g? a '

fpredeterntned|ﬂnt£rmide@eret&tp@naQﬂﬁiGraﬁﬁﬁﬁs for increasing said.speed -.

“to a selected regul ated second speed in the other directio

. det ernined rate of accel er&t i oRasgengpxs SHNYSEY AR It ngétgngiﬁlly

~ substantially ﬁé?é‘fﬁ ei8s 88851 Gd th e ferfertamcieo tiche hecaompnpxnygng

- drawi ngs. he text the specification has been reproduced by

i photocopylng1ﬂﬁ$4ﬂkﬂ9%ants original typescript. It may contain a few

" manuscri pt anmendnents which are difficult . to read.. The’ original - :

}'typescrlpt cont ai ning these nmenuscri pt anendnents nay be |nspected on. the

..prentses of the. Patent Cfflce 0 : .

_ . The text of the speciﬁoation has been reproduced by photocopying the applicants origmal
. typescript. It may contain a few manuscript amendments whioh are difficult to read. The

‘original typescript containing these manuscript amendments may be inspected on the premses
of the Patent Office . _




