METHOD OF AND APPARATUS FOR APPLYI NG A FI LM TO THE
SURFACE OF A HANDRAI L FOR AN ESCALATOR OR MOVI NG
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relates to handrails for escalators and noving

wal kways, and nore particularl¥ is concerned with
applying a protective film optionally including
a?vertising or other visible material, to the surface

of such_a handrai l t t]
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Necessarily, mass transit systens offer a |arge
potential audience, and a relatively small nunber of
wel | positioned advertisenments can be seen by a large
ndﬂﬁkﬁgﬂﬂﬂbﬂﬁﬁﬂﬂLJIraveling on mass transit is usually
fairly time-consum ng and hence travelers of such
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various | ocations for placing advertisenents. [0003]

EstBradi@ls and novi ng wal kways are a conmon conponent
of many mass tranS|t systens, and are also found in
' - F t 2| with a high I evel of
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t ré’d&%rﬂé@n@ﬁtsﬁﬂt Bas a:ie@rpfedogni‘z@dafdr\sﬂnyettimedhat vapauedorms of
say, a subway journey, an escal ator
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it is not reall ractical for escal ator rider.
daopeople. Travelmgyonpmass transit is usually ?alr?y %me consumlng %nd hence

travelers of such systems often have plenty of time to view and read
advertisements, which also make such advertising attractive to businesses.
This has been well recognized in the past, and advertisers have sought

various locations for placing advertisements.

[0003] Escalators and moving walkways are a common component of
many mass transit systems, and are also found in numerous other locations
with a high level of pedestrian traffic, e.g. large office buildings, shopping
malls, large stores and the like. While traveling on an escalator is relatively
quick compared to, say, a subway journey, an escalator ride nonetheless
presents a potential audience for advertisers. While a ride on an escalator is
relatively short, it is certainly long enough for a rider to notice and read an
advertisement. Moreover, it is not really practical for an escalator rider to do

anything else while riding the escalator, such as read a book or newspaper.



anything else while riding the escalator, such as read
a book or newspaper.[0004] Advertisers have |ong

w0 e@sgeidzed this, and it is comopn on wel | usedPCT/CA2005/000014
escalators to find various advertising panels. Thus,
conventi onal poster advert|3|n% is often found |ining
the walls of escal ator shafts:-4Additionally,
advertisers have sought to place smaller, poster-like
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15 e. gnd @thdriwveﬂiﬁng)ﬂewneescal ator or noving wal kway,
goes around a pulley, the handrail flexes, and in

kngmmgﬂgftﬁ@m\;é}ﬂlmrtl on of the handrail is
stretche ottom portion is conpressed.,
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20 issued from a Continuation-in-Part of that Application, a flexible film with an
adhesive layer was applied to a handrail, without any prestretching or tension.
When a handrail, e.g. at the ends of an escalator or moving walkway, goes
around a pulley, the handrail flexes, and in known manner the top portion of
the handrail is stretched while the bottom portion is compressed. Indeed, the

25 presence of steel cables or stretch inhibitors serve to define a neutral axis
which is located in the top portion of the handrail. Consequently, part of the
top of the handrail, above the steel cables is stretched or put in tension and
the lower part of the top of the handrail and the lips are compressed. As the
lips extend substantially below the neutral axis, they are subject to significant

30 compression, as the handrail passes around end pulleys etc.



the |l ower part of the top of the handrail and the |ips
are conpressed. As the |lips extend substantially bel ow

w0 b@siei9s4 al axis, they are subject to signifiPRENCA2005/000014
conpression, as the handrail passes around end pulleys
etc.[0008] Wen a filmis appligd to the handrail
this neans that edges of the fi¥Ym | ocated on the
lips, are simlarly conpressed. In practice, this
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i nvention I ded

5 el gopjictedntieaidmpredsianfibading lteatf reb ot ftberT fisking of fHe handrail.
handrail, the filmconprising: a first filmlayer and

angomos] | ayern @Ecé@éﬁ%b\&ﬁltlbatﬂ’f@leésﬁéﬁ of 'tlﬁébréééd'f‘lh\?é’rﬁfon there

the handrail, bonding the first filmlayer to th
haﬂﬁjpm\'ﬂded&vﬂféﬁ@“b"tail@nf anelongate dendegiand-a fleyibleréim adhered to

ha b m_includes

28 B, LT Bor bGP o) B SRS B of acesive
t ebétweefn to fied il |@fertdivl fHid Maridraiapeiding the amtifila layer to the
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[o % (2) aPngthergsnret afitbeinrgsant inventienprevidenea method of
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gr essively to the_ handrail
having width correspondlng to the wndth of the handrail;

[0012] (2)  aligning and adhering a first end of the film to a surface of
20  the handrail;

[0013] (3)  applying a substantially constant tension load to the film
to provide a desired degree of strain to the film;

[0014] (4)  driving the handrail relative to the film, to cause the
prestretched film to adhere continuously and progressively to the handrail;
25 and

[0015] (6)  ensuring that the full width of the film is uniformly and
smoothly adhered to the surface of the handrail.



[0015] (5) ensuring that the full width of the filmis

uniformy and snoothly adhered to the surface of the
whawdeioB4 [ 0016] A further aspect of the presePCT/CA2005/000014

i nvention provides a nethod of formng a joint between

two end portions of a film adhered as a continuous
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conprising: [0017] (1) providing a filmcap and
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apf@®ttlus conpyi sipngvid'mngfilmgapmmbadlm(;;nmﬁhetﬁlmgcegmm surfaces

a atus .to _a bal ystr.ade; first spindle nmeans, for
5ng§ﬁ%'?%8“‘$pf’ﬂ°§ls 9#046? f'@?’ zI,"i‘q[flm a tensioning device for

a ' tensjon to the film to apply a desired .
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be annadheshee fitrrtotd endving thandrail, thée faridma@l‘setﬁd'hpﬂsin(r:;: mounting

means fO{oécausi ng the filmto adhere to the handr ai

10 o 1530 108 RO UMy NECARRAEIS I # delstiage; mafirsf sRindle means, for

[ Ticlinting SRELTOFBEAY A Srsleit SSAES HIlbG lengiBR 6 the fim,
noto agplyamdeairéd amdunt of dasinr tex:lthea‘@nelaaefolfe fheefiltn &t applied to the
I ti . _Agai f erences to escal at or )
hahBndTE ani @ piFSsure msanS b aPbiNGeIesaRytor iR oscause the
f oFilnTRy bBBerd @ANB!Hehdrdil SvHdrEBY, iRLRR, tfe ﬁ%&éﬂ%ﬂ%@?riven past
flexible filmconprising a first |layer and a [ayer o
15 ad Hess iapp asatush causingr thel&ilmhier befynmted dromt the fifst mollswith the

I d.havi ng, i dth correspondi ng to
SRBRERlrk GeAPRatR GHRiNG tha0amh b SR I Be idtalioand the
t heerisioniingideviechrebieetchingtthermof the filmis adhered
to the surface of the handrail. The handrail is then

dr jogzojW th 1eeRestddriee!l WRh thePreleRHiRntiBR, thdr® & rovided a
method of applying a flexible film to a moving handrail, with a desired degree

20 of prestretch or elongation. Again, references to escalator handrails are to be
understood to including handrails for moving sidewalks. The first step is to
provide a flexible film comprising a first layer and a layer of adhesive on the
underside thereof, wherein the film is generally elongate and having a width
corresponding to the width of the handrail. The film is then aligned to the

25  handrail and the first end of the film is adhered to the surface of the handrail.
The handrail is then driven with respect to the film to cause the film to
progressively and continuously adhere to the handrail. Simultaneously

tension is applied to the film to pretension or prestretch the film.



progressively and continuously adhere to the handrail.

Si mul taneously tension is applied to the filmto
w@e@spe®Bon or prestretch the filmBrief Descrp@r/icanosfooois

the Drawi ngs [0021] For a better understanding of the

present invention and to show mpre clearly how it may

be carried into effect, referente will now be made, by

way of exanple, to the acconpanyi ng draw ngs which

shogﬁghgeg&%ﬁr e Aiwks of the present invention

and TTT wWhirch IS a perspective view

shd@02d] an apipar abetter onderstanting of thd prédent pvestidh and to show
|nvent|‘ci)llr(15 i,n use_on a bal ust %SQ? &f an escal at or;

[ 00981 geglly how itnay be capivg infe effeelyrefessnasywillizow be made, by
ap S n{badlp, :

gr gg%%:dfzeextégﬁl)l;é’ f%o 4]&%iggur e?’[sﬁq tsirégklgg'rsg}gé@pil%ﬁe%itg%preferred
f r @mbodisrendaf theopreasieat savpatien asdadrf wiHieh: pr esent

invention; [0025] Figure 4 is a perspective end view

of [022hr war dFignde of isha pprspettive ofew Nshdwipgeah apparatus in
inventié)n; [Og%g% Fi[‘t%ures 5 and, 5a are view along an
axi3CCEFAqnee With e preSeaheRtion frisenn advajusisade of an escalator;
positions of a trough-shaped el ement of a pressing

medA883km of RiBErepdaisattuperspective Frigur eshawiagd tisa apparatus,

oot ABRRRISEAR FaRaEH FERUR deplrdBall 2 vetai 1 oc

Vi t he nt i of the r.oller extension devi to

10}, 20084 o FR0F S Fost<bactbogfene i brocmeaih of e apparatus
Vi eftled prdsengfrn@ndibs, bal ustrade and handrail of
Figures 1 and 2, showi ng operation of the apparatus;

[ 0§6625)Fi gur %@# e‘n?é;i |
wr gppi r%lg of gﬁ??‘%maggo%%g?’ etlipY%r §ﬁ$ O@% ré?%?rg Snd of the
sh@rparatys of thespreseohinventiomgh an exenpl ary film

structure; and
[0026] Figures 5 and 5a are view along an axis of the apparatus

[9)]

15 showing open and closed positions of a trough-shaped element of a pressing
mechanism of the apparatus.

[0027] Figures 6 and 6a show open and closed positions of a roller
extension device;

[0028] Figure 6b shows a perspective detailed view of the mounting of
20  the roller extension device to the trough-shaped element:

[0029] Figure 7 is a side view of the apparatus, balustrade and handrail
of Figures 1 and 2, showing operation of the apparatus:

[0030] Figures 8a and 8b showing schematically wrapping of a film
around a handrail;

25 [0031] Figure 9 shows a cross-section through an exemplary film
structure; and

[0032] Figures 10a, 10b and 10c show, respectively, a planar view of a
splice joint, application of a film cap, and bonding of the film cap with an iron
to ends of the film.



[0032] Figures 10a, 10b and 10c show, respectively, a
pl anar view of a splice joint, application of a film

W@ a5/068984 bondi ng of the filmcap with an ironP€DCan®s/000014
ofthe filmDescription of the Invention [0033] Figures
1 and 7 show the basic configuration and node of use
of an apparatus for applying aPrimto a handrail, in
accordance with the present invention, the basic

pridci pl es of ich are the sane as the apparatus

shgﬁi‘&#@—%—éﬁm 9 DYRIHION, detail in U S. Patent

6, 46032p8. | %gﬁ%&?%@@ghoﬂhem cbﬁﬁg@@ﬂbﬁ%ﬁﬂ ®ode of use
y

whi'ch are here i ncorporated by reference. [OOSLA The
ap@fran @ppesatusdiosapplyiag adilmnte ashandiail, im sticgrdance with the

acrigre et e hRERERI ofRaREA 3 salle ghind ppparatus
5detshiolvn and ab @lestribed @sdethilén &pBaPatait 614501238 fis66éd September
and _second support arns 12 attached to suction cups

20,17 8P04 thectrndamtsies wiieh Bea Bieiabydecarparatpd byspfaranse.
of the support arns 12 is a triangular structure o
i ndP0%hg a nhe appargiost isoindicpted xate Qi ad dershawvn yn Figure 1

' ' ion..1 d .
pori{eE el o HuaskE 748 P A B NG T PPl ST hanarai
adjinditatedeatt 20088 eHovhan®etail indatadjuped. "Ehd 8PFARNES 10 has first
the armportion 16 to be adjusted. The main arm

10porandosreond sWRPqst apnal 13 alteehrckip section: cype 20oforcattachment to

20, ' ngenment accommodat es different
balﬂaégtgrg!a Ejaggfﬁsgurati ons and ensure that the working

- f 1Q i rect |y | acated . .
A0 o' e RANRLA ot AP I Baleb 836 e mouaing -
ar mainrdriropsrtibh, 14, exesrtidg ganeraily welrfiddlly, Qﬁ%lﬁl}ggle arm portion

[0036] The ends of the top armportions 18 incl _
nmod®t PRY drtapkaing pertion 618. af he @slivstabley asmraprian d@einclude an

30 T [ L.1C
1530 o apRaL Bt god oy, WSS REBHTB bt behr 10 0 b
32 adjusied.cTtebhmin Bemgpartions 14rame phbtaly hrupesdtetheduction cups
di fferea_t | ocations. Two sets or rows of the holes 32
[

ar é0p 8¢ HisABRNgRBehgCcsPmE aates Hiffareahbalystragde configurations
enghlensure that the working portion of the apparatus 10 is correctly located

relative to the handrail. As indicated, the various arm portions 14, 16 and 18

20 are pivotally connected.

[0036] The ends of the top arm portions 18 include mounting brackets
22, for attachment to a main frame 30 of the apparatus 10. The main frame 30
includes a plurality of spaced apart holes or mounting locations 32, that
enable the support arms 12 to be secured at different locations. Two sets or
25 rows of the holes 32 are provided on the two sides of the frame 30, to enable
it to be mounted on both sides of the frame 30, and thus to enable it to be
mounted on both sides of an escalator or moving walkway, and to enable it to
be mounted on either side of a particular balustrade. This again is intended to
facilitate accommodation for different balustrade configurations 198 and the
30 fact that many balustrades will not provide a continuous smooth surface for

accepting the vacuum cups 20, so that the spacing and location of the arms



it to be nounted on both sides of the franme 30, and
thus to enable it to be nmounted on both sides of an

wes@aletoss or novi ng wal kway, and to enabl e i tP€DCh2005/000014
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nount ed on either side of a particular bal ustrade.
This again is intended to faciliLtate acconmodation for
di fferent bal ustrade configuratfons 198 and the fact
that rrany baI ustrades will not provide a continuous
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holes in the brackets 22 are threaded, for si
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cl #rgmeadot he brackets 22 to the frame 30. [0037] The
main frame 30 includes, at either end alignnment roller

dey 0037{1 34 arthe3naifh@ame 80 Ricl§tfes, caseftfer %@ld ahgnment roller
gener al correspond and for sinplicity detail

j uﬁewqe@ 34Hand 36 d\nese rallendeviges S Bécgertelﬁelgec@resewnd and for

er.device 34
PRI of U e BB SR ey shown
t o ih bletaikeinFigurek 30. Side brackets 42 support
transverse gui de rods 44, on which are nounted support

10br §0688F 46 RYllesi d@ll‘:@'?@ﬁﬁclﬁaes[é’%‘?&raﬂ\ rbhéle%@e%ounted by a
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shaft 50 with actuating knobs 52 at either end is
r otoa@elatytthisutieeanaim framee §0d8idsr bsickets 42 suppert transverse guide
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o B85 Ut BiBRGRH SEE ShovR sastitind KRebs 7 gb ether end is
r 0|rb@tébl‘98mo%|nlétﬂmtlﬂe"§\ﬂ@ b YRGS 4tZ° %hf&éﬁjﬁ@kﬁﬁfmdudes
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AR B A A 0 g e e
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[0041] A second, vertically extending arm 64 is
pr QPEwth %ré?rrtymgv%outwards away from one another.

[0040] A first spindle arm 60 (Figures 3 and 7) is provided extending
upwardly from the main frame 30. A first spindle 62 is provided on the spindle
arm 60, for mounting a roll of film for applying to a handrail.

[0041] A second, vertically extending arm 64 is provided, carrying a
second spindle 66. In use, the spindle 66 is fitted with a roll for picking up a

release sheet from the film.

[0042] A drive mechanism 68 for example a drive belt, which can be a
toothed drive belt is provided connecting the spindles 62, 66, so that in use
the spindle 66 for the take up roll is driven by the spindle 62. A gear ratio is
provided between the spindles 62, 66, so that for all effective diameters of
rolls on the two spindles 62, 66, the periphery of a roll on the take up spindle

30 66 is attempted to be driven at a higher speed. Then, a slip clutch is provided



second spindle 66. In use, the spindle 66 is fitted
with aroll for picking up a release sheet fromthe

WO 2005106398042] A drive mechani sm 68 for exanpl ePEr/dazons/000014
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belt, which can be a toothed drive belt is provided
connecting the spindles 62, 66, so that in use the
spindle 66 for the take up roli8is driven by the
spindle 62. A gear ratio is provided bet ween t he

spin . ora effective dianeter .
o Bl &GomeRBanl 68 oli8Sinls ofesstiRSGur il togne spindie
a ge| Wh@PetsWaeﬁémelyp a“irallnm#l@s%éq&la@éttéﬁmbﬁds rRaiP€ained in the
driven at a hi gher speed. Then, a sli p clutch is

pr Blearaisheatias itis weundentona soll s the spiaflebhat e excess
velocity applied to the spindle 66, whereby,
ef [00eA3] vel y, Agpainbf upwaedly sdéending Iaraa:iea‘ts)ﬂOi, g2 are also provided

"oPh BR GoeaBRTITE I 30 doirapass sheet SRidi il o (Faure 7) i

eXFcﬁBEHUMJ 6 @RKat Setheen’/thedbfackes 70" 99 QSC{?LﬁGetéDPel%se sheet
the main frane 30. A rel ease sheet UI de ro
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70, 7 el e t. tovvard

<l PLedits 0o T 2 sy igiifr 368 s COAEG oD 16, B br¥ind Wevice or
betapaeyh nbeororsacket s 70, 72 for rotation, and is

connected to a braking device or tension notor 78.

[ Oftodlag The b‘i’ﬁé'ﬂ?ﬁkﬂsvdé\ﬁcg Fecéah be & Ic')\ﬁ‘ébrﬁﬁl%f él'e%trlc motor that

electrlc notor that Fequires a conventio
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fOfllhﬁBagﬁn g dQuENRS tenkionWollér 18, RERERsH, atvan bb*'ﬁﬁpréélﬁted that any
sui tabl e active or passive device can be used

pr oNifalde agtivesyepassive geviseseambet uﬁeﬂ;ethatlérowd@s aar@e;eentla"y

¢ L oG] . . A . .
o RS B UL O A | AgPRRS S ek n prctice. For
i Semaple/@ aagngiesiuteh has e advaitags tiestrials M&We and does not
supply. As detail ed below, the actual tension req

ed
cafPbiiey 2BoRKEHRA | BPY R RIPRUACAS (JRialpd BalgWa d0g caetual tension
Fé%uﬁre@:e c%(ﬁr\t]aﬁ?' &?ns': @%ra‘b& I%lnﬂuﬁﬁﬁé§ éhé Oorgkﬁ\\@e%wce should be

| I’ ppage o
s uﬁémahlenFFd)r_ythw punpdsé hie prensnipslippagkeef tﬁé fltm thedimeshould wrap
S&H%gnt?y“gr%und the tension roller 76 to ensure adequate drive

characteristics between the roller 76 and the film.

[0045] A toothed drive belt can be provided connecting the braking
device 78 to the tension roller 76. A common cover 114 can be provided for
the toothed drive belt and also for the drive mechanism between the spindle
shafts 62, 66.

[0046] Between the first roller device 34 and the tension roller 76, there
is a pressure roller mechanism 80. The pressure roller mechanism 80 has a
pair of upwardly extending guides 82. The pressure roller 76 has a shaft and
is rotatably mounted to a pair of ball joints, that connect the shafts to the
guides 82. This enables the guides 82 to move independently without binding

or stressing the shaft of the roller 76.



characteristics between the roller 76 and the film
[0045] A toothed drive belt can be provided connecting

W b@sloesBi ng device 78 to the tension roller 7BCT/BA2005/000014
common cover 114 can be provided for the toothed drive
belt and also for the drive nmechani sm between the
spi ndl e shafts 62, 66. [0046] "Between the first roller
device 34 and the tension roller 76, there is a

I . ' oller .
o BEIS oA S e el 00 SABUER B 4 siges 52 ana
82arel benifsted 4o &y ik &F a/Pradaarersileniss, Wlfféré&{]the pressure roller
rotatably mounted to a _pair of ball AOI nts

coﬁﬁé%freﬁﬁé retaie @sourd ith @xifuilrRerendsTof thedhw @4 atd eonnected
gw[ ?ra%v%r%ermﬁﬁ}be%?pendem l'y without binding or

streSS| ng the s the roller 76.[0047] Vertical

84 are slideahly.nmounted i u de 2 an
5 @M@Anecte plrlgggn@g éth r}bep%’g"ﬁfa@ ng6gumdes 82 are
Whéfréhyeél he JbeiRieus oWt Bfcd énfthéesﬁdﬂsf% a4 as to press the
around its axle. Upper ends of the shaft 84 are

cobfessueiralier §6tdcmmwdb/etonﬁﬁ%%th%banqradmsplcstﬁd a20B9
within the upwardly extendi ng guides 82 are arranged
t o[0048]i de aNdwwngendrallyr te amcord@nchafitls &xtlies Amicadion No.

nefan 88 i Hr RS FrtorbBARD RaR, 2y BFabaing, Meghanism is

10 acﬁﬂf\ﬁ@ét!?%r\’\bé@sﬁ%ré FiRh PRl Nonaitad 14 #it4adiich of the

I ssued US Pat ent 450, 228, a wrappi ng nechani'smis
pr BRESSUEE Taller &8udo g Rrograssivily wra peaundothe handrail, so as to

120418 Lo MUY Al B B8 5858 e i Rogoren o

covesiretd THIORFaPPing Imethanisim ehdesighaedapoeasisienéaos.

of the handrail as desired. This wapping nmechanismis

depjopngt ed bl the AiRbRisACBnbdikdPR0f tHe W
dlgjélwgged enbodi ment oS he vvrap%pl ng or preslgalpﬁmg or pressing

15 meieghaBisn 80, lttcommrmesﬁw main samposenisomamaly antiowgly-shaped

R3S SoleF BlrelieRicE™ 4 O Ffg qovers. This

:j né@pé'mgonqmmﬁatéorﬁmﬁemeocm&# pPeVTHe b8 tANRMtages, detailed
et
below, but it will be understood that a single pressing mechanism, as in earlier

U.S. Patent 6,450,228, can be used and has the advantage of simplicity.

20 [0051] The wrapping or pressing mechanism 90 has a trough- or shell-
shaped element 92 having first and second shell halves 92a, 92b. As shown
in Figures 5 and 5a, extending downwardly from each of two cross members
of the frame 30 are two brackets 94, to which the two shell halves 92a, 92b

are pivotally mounted.

25 [0052] The two trough-shaped element halves 92a, 92b are at least
partially transparent. In use, this transparency is sufficient to enable
engagement of the roller with a handrail to be visually inspected, which

facilitates mounting of the apparatus.

[0053] The two trough-shaped element halves 92a, 92b are pivotally
30 mounted to a pair of brackets 94, attached to the main frame 30. Extension



bel ow, but it will be understood that a single
pressi ng nechanism as in earlier U S. Patent

W@ 200506228, can be used and has the advantage BET/CA2005/000014
sinplicity. [0051] The wrapping or pressing nmechani sm
90 has a trough- or shellshapeg el ement 92 having
first and second shell halves- 98a, 92b. As shown in
Figures 5 and b5a, extending downwardly from each of

f f 30 K a
t oBute & eRENEuse ity o 3@%@36%3%&%? o Guf hRngits o8 are
”UHFH\ﬁﬂiad hPfHedd u?ﬁ@r Ends. ITHULY St_?ﬁﬁfhﬁ’g %h@"@r@%sﬁ@'tﬁ@%andles 98

2a, 92b are at 1 east art|aII ransparent. In-us

t htogettln@rnélpartmugh slaarsed eiezm@mﬁs 92a, lage @rmdn@the position

o shlotf) Fiirk 5778, FRBL 8 bR Elnents 920, 020, the

5 apnan@lte@sgs [0853)eder. tAVIOEKINY Fhe SHERTISH ¢berreatndmingea S|mple
92a, 92b are pivotal lﬁé nounted to a pair of brackets

94catgh !ﬁcﬁ@i"d%ﬁ aheaphilagheini4 . semrl@sshh@r@lemr% 92a, 92b in
ex{hﬁ&oggﬁagg%nf 3 a?ll Ielﬁgﬂé A% the 3@’3?85}%&&!0% }he rollers

f ovi de I'T upper

grarzplpmeswtbl a@lamstlirh@ shdates dif dhe9Bandgdit D00, and@ film on the
trou haped el enents 92a, 92b are opened to the
poB# qlr@ﬁ shown in Figure 5. To close the trough-shaped
el ements 92a, 92b, the handl es 98 are rel eased. A
10| ol00548 nechReferningon, parbiauiar 3¢ fjoures dpbeandibana seyies of five

0B 5215, PBER 0 B AR PIE PR on ol

5Amduntihemetiessidnmzomisidensach loé tm@lellaﬁenﬁhalvesmcmb Rollers
against the surfaces of the handrail 200 and a film

t héoﬁé&@r are moursd sugky Batithg rolefsad Pil canearelatively Tlose to the
ToRAES e 18 Spfrnde SBHEO L SpBai e Skl Rfers 101

15 r oateemounitad towanisdhaneansf theseélémerd dialads 9@ aalded@ntThe other

hal es 9 Rol l.er,s 101-105 are nounted such that
T nlERs 11034108 B MeoatE RrPOES NE G S thel AWGY AT e Gentre line

| i BRd Yroly F&swmylraéé@r f&1thd ‘ﬁohh%fOtﬁat I"n%ghbﬁ n?ffotrfk?rogress.vew

handrai |l Rollers 101 are nounted towar e rear

t hwrapping & filabveundthe hand@iibEathefdhédellers 101-105 is mounted
on a short arm and has a spring mechanism for pressing the roller against a

20 handrail 200 and film 160.

[0055] A further three pairs of rollers 106, 107 and 108 can be mounted
on a roller extension device 120, or lip roller assembly; as noted, it is not
essential to provide these rollers 106-108 separately. It does facilitate
separation of the apparatus 10 into components small enough to be easily
25 packed and transported. Additionally, it simplifies the design of the trough-
shaped element 92, since it then need only open a small amount; the rollers
108, in particular, require the lip roller assembly 120 to open further. Thus,
compared to the earlier embodiment of the invention, there are now eight
pairs of rollers, reflecting the intent to wrap the film entirely around the
30  handrail, but it will be understood that various modifications, including the use

of different numbers of rollers, are possible; for some applications fewer



rollers 102-105 are | ocated progressively further away
fromthe centre line and progressively closer to the

WO e@s63984 t he nechani sm for progressively w ap@i/og2@s/000014
filmaround the handrail. Each of the rollers 101-105
I's mounted on a short arm and qas a spring nmechani sm
for pressing the roller against1a handrail 200 and
film160. [0055] A further three pairs of rollers 106,

éce){?/? gl’%g?/ @?nqunggggftg\f l|§s ﬁgﬁ%dajgsqiﬁrggﬁaparqﬂsprofiles, for
nObxaﬁﬁ)@ﬁﬂ rﬂbylb% RERSsHR fohmefideahbry ®IIdRS- 108

separ ately. does facilitate separation of the

e?]us 10yiinh Ore?é’r@?l%%eg'fﬁn@"ﬁi |F|€nl‘§é9@ 62 kéer}qe%%' I ¥he roller

and transported tronal Iy, it Sinpli
t hextrmign ddvicdeinthulesh filstpadd et esont p@ﬂ’ts §|2r1ce122 which are
then nee

l | | h 8 .
51 epspraly dior BideSs o e ANSHEH ThShelfii2)° 128 &g pivotally
Opeanﬁéétbﬁeénd Thoiente8 AP €8kt Hﬁ)u‘?ﬁhb' St Qﬂo%éfeéﬁgages a

of the invention, there are now ei ght pairs of
rommmgrbéaclaitﬂu%gatta@adrtpéhe majn 8O ¢Figurertb).

entirely around the handrail, but it will be

un@@054]ood t Ahe twar pards 1rmdi1ﬂ20m¢mmludmsldeadfla1ggédﬁ628. During

f di f t. nu r oIIers are possiple; for .
o ol et od Bor Tof | aldved, Seis dtanet odiplpg or axial
10f thdeéml forar saﬂ‘ﬁ@n@a' 1223f§6 'th&sthéf&aﬁmﬁnﬁted treely. As
may be necessary ETOVI more rol S

r ef%@&i@é lrnrﬁlgurye QaJ thisgenakies thesn tahe Bioyed Heom @nl epen position

ORI e Lol QSR oo (BN RSP $r8 k0 Ry engaged
anatdmfd thENRafdviail 200 1Onde Rulpr énddgeet, ahd w&mﬁn@cww 124 can be

and nounted by a common rmuntl ng, bolt 124, th

en&dbfetsgfﬁemwlﬁb alsa cruses e sidedlangest 128 tﬁeengage side faces
15 ! Bthe3fh kil i5raBhdt 1ié’°s5o7§§T8§9wPe|9%ﬁ|§f1ité%’tw&&&rts 121, 122

eac ude angées 1 ring’in

rmandit@getatrhmehﬂlrtthé&%cﬁidc@pﬁsmoﬁ@rtal n amount of play
or axial novenment for the parts 121, 122, so that they

cafogss]r ot at gdch rdﬁhé! flré’tsandqgé@(ﬁ{oeﬁaM‘ 1BH9yYpe lﬁéludééﬂ'asflrst arm
enables themto be noved froman open position (dotted

| i Ad8)carpying twalrpllercpaised 060307 dacordiarms| 13:are provided for a
Fi BH51G R8P paif &Y engaged

20 [0059] The roller pairs 106, 107 include short arms and spring
mechanisms 134, generally similar to the spring mechanism 110 for the other
roller pairs. However, as each of the rollers 106, 107 is intended to engage, at
least to some extent a bottom surface of the handrail 200, they are provided

with extension shafts 136.

25 [0060] Referring to Figure 6a, the final roller pair 108 is mounted on the
second arms 132. The rollers 108 are mounted on short shafts 140, that are
secured to vertically extending rods 142. The rods 142 are mounted for sliding
movement in the second arms 132 and coil springs 144 are provided biasing
the rods 142 upwards, so as to press the rollers 108 against the bottom

30 surface of lips of the handrail 200. |



around the handrail 200. Once fully engaged, the
mounting bolt 124 can be fully tightened, which al so
w@eawsmesdshe side flanges 128 to engage side faperCatoos/000014
t he mounting bracket 126, so as to squarely align the
two parts 121, 122 and to retain themin their correct
positions. [0058] Each of t he-flErst and second parts
121, 122 includes a first arm 130 carrying two roller
ai 06, 107. Second arns 132_gre oyided for . ,
PRIBF6Tlor | er ASHONBRPRRIHYE Shile ptol 1580 orayded with small

10?ra'n§9+r‘égeoo?€ i \Aﬁﬂéﬁ aéﬂéjroiﬁﬂil@% mReheal aifer &tHirst and second
gener al sim ar to the spring nechanism 110 for the

ot pertsrim ef2pdiave. beawe@ure@sn gusitiast. Thie tieore@rigté generally

o BOR0S {5t BT riazerBR e RE o Riran 3R eiod ftigne and aiso

5 pr ensdiedihat fHe RNERNF0® Bre prfpetly bligned R8BI tHReh&idran 200, i.e. the
to Figure 6a, the final roller pair 108 is nounted on

t héocé%%%domota@on their pxes & misaligndhe resinlo§. on

short shafts 140, that are secured to vertically
ex{Q@OfR]ng rodd the yarivhe rolers chmben peovibechtvith ustaces adapted for
in the secon

li,di.
S pHiSib BRI R etiohs: FErRERaER, e Remianand 5% inllraias. 48 can
SOafidd ﬁél@ﬁ\ié‘fy‘i f.hhebrrhéruetcs pﬂcﬂﬁdé‘&a%dlfd 8maiengb9ha Q@&ntering action;

surface of |ips of the handrail 61] "As shown,

10 pihe Péﬁﬁwr@m'{ﬂﬁ@@ a0 raliers (- b%aaa@il b@ provighed with a resilient
Ly BB TRP R0 e Be8 o6 o ity £ 3Rk furtace. The

se@ansidnlrall@uoeahlr@rve é\"ftbcﬁvetrlf@rm@d ftd Q@pﬂn@ |<yr porous resilient
ensures that the rods 142 npve to?ether in

vema tedal that BEavidas a high apaffcient of &igtiearfor Hee fin (1605 The rollers
%aﬁzt))gs \/%g&f thtdr%ggﬂ}ﬁé@g%b?&[]?etnﬁﬁ‘g H?e{téngrl%q ﬁl]lC‘Oﬁe material.

the r do n el r axes

1oL L, PP, 1 B S S iy, «

f uBrdssogsctionosf &XmPfor, ude withethiel p@seﬂﬂﬂnﬁén@“@nf OJHléﬂ $|lm is the
38, 48 can all be rel ati vel éof' rmor hard Brow

a §oBiech Al FIYenatesh fHFhg08andrelated qznné@@ pas. This cross-
roLLes ?rf%nwmﬁ YahSl&rstUb th@ lofigudthly @fedtfoRVorRE Widdtail. This

a reéesi
film is indicated at 160 and comprises a first film layer 162 with a first

20 adhesive layer 164 on the underside thereof. To protect the film until this is
applied and to enable the film to be wound up onto a sleeve 150, a release
sheet 166 is provided in known manner.

[0064] On top of the first layer 162, printed matter is provided as
indicated at 168. This printed matter can be text, logos, images, etc., and it is

25 expected that it will often comprise a repeated pattern. Shown schematically,
this printed matter would have a negligible thickness, so as not to significantly
affect the thicknesses of other layers. This printed matter 168 is printed
directly onto the top of the first film layer 162.

[0065] Following application of printed matter 168, a second film layer
30 170 with a respective second layer of adhesive 172 is applied to the top of the



cover; for the rollers 106, these can be smaller with
a firmer surface. The tension roller can have a cover

wo o0s16s984 om a spongy or porous resilient mat ePCHCARIV&N00014

provi des a high coefficient of friction for the film
160. The rollers can be covered wth, for exanple, a
pol yur et hane material or silicome rmterlal [ 0063]
Referrlng first to Figure 9, there is shown,

FSUFPLASE) 5,218 SRR MeBrflec e (3L pabfodh M o i
eandye&s 182t and, PhieTerEtoasI8tdce ki 9ﬂn@anhbﬁéﬁ i ons.

Thl S CTOSSSGCtI on IS shovvn transverse to the
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vv| lflhnacbatasitwﬂki taesleaeabzy}ierpr&%rersaﬂsetlv&rmtﬁremme Thesedfllms are
h .h f til

51 o Dadded WitEA FoRRbe UNek Tnants taf e of GedBSLIGEYEE 162 has

r elb@@ﬁqorﬁﬂ.s@tthé@@cbﬁd AR VaRat 710WIth HeasIBRRESd adREGdd 172, after
On top of first layer 162, printed matter is

pr e cﬂ@I@aag |inﬁ=d iof sheat Bmews, isHhen @pplieddoribe ttep of dine first film

t Ry t1%@gfﬁﬁ*e&h%?gf@%e%f@%&?‘Zghwt'@f‘f@&gﬁaed that
ﬁeE{?@@ﬁL,FZ' ¢ 1Tl B g5 fn Reseriivaiiipelied da.gemynonly 13 inches.

10 af FRptthé e‘ééﬁt%@§§§ |t3f/vd21‘ld‘%b &lﬂycéraS dedifé %wgtrh' ?}éﬁé’ndmg upon
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matter 168 is printed directly onto the top o

fi the partiowardandraibapplicaties] Fol | owi ng appl i cation of

printed matter 168, a second filmlayer 170 with a

r e§QRG8Li ve sé/tdbii&:lltllslgwpecjéd mﬁtdhé\ﬁesthm seconplimddyérs 162, 170
hefirst sheet, and

h
or AL b2 barcIaass Toioraibe: ArAlaRos i 1A b BpSiTalle to colour the
17ﬂrst'?ﬂ\h5|a?@|’f (o] Trmsm‘n?é fiek |é 1% %tfl,ﬁél* b8y Eﬁﬁd dn%ﬁﬁ] colour to

Each fil ayer 70 1s ef er y a hig
cl @&@vndeeausmtebl‘a bm:kgfoanddowdvemSMQematamlydm a manufacturers

b 1000 P IS bblolF gL, B caiuiEaTansiate) vai SR itRufar product
fl omnhanyeactledr. Farilatly Pt s86bnd fitn S8 J, 'n‘ i could be

170 wiith its associ ated adhesive 172, after the
repé%%é@eqi WitBrsashe §RRA. renoved, is then applied to the
of the first filmlayer 162 to formthe conbi ned
E) 00690 shovmatierragpeda of. the invention is the use of a film simply to

protect a handrail for an escalator or moving walkway. For this purpose, the
film 160 could have a single layer. For such an application, the second film
layer 170 and its adhesive 172 could be omitted. For completeness, it is noted
that, conceivably, in such applications, some printed material could still be
provided on the top of the first film layer 162, but such printed matter would
not then be protected, and would likely be subject to excessive wear, marking,
etc. during passage through the handrail drive mechanism.

[0070] The film could also just have a solid colour, optionally with a

motion indicator, so as to serve as a quick way to rejuvenate a handrail.

[0071] Otherwise, the film used in the present invention can be as
described in the above-mentioned U.S. Patent 6,450,228, and as claimed in



[0067] The width of the filmpresently supplied is

comonly 13 inches. For the present purposes, it would
wWheoos6598o a desire wi dth dependi ng upon t he pRCT/Cazdoarn00014

handrai| application. [0068] Wile it is expected that

the first and second filmlayers 162, 170 woul d both

be clear, for sone applicati oﬁs1,4'I t may be desirable

to colour the first filmlayer 162. Thus, the first

I a ul.d be s@lid, . uniform our . to provide._
" S5 pobfitaanto e Bl BuiptRard By ol ehe spniiies < it layer
rrarmfhaat fivs€ radhelsfgo lay@f tbri e ubakbpdide Ctﬁé+ébfberh@ fitd 980 can be
associated with the particul ar product

naﬁ@ﬁ'@@ﬁ! of eplyureidieneomith pythickress étthﬂjr&ﬁgen@ﬂ agwioxinTaiely 0.5 to
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5f| Iapspm)tmiatellyoo R50toet tmik Narptotct tﬁ@rfllmnuﬁﬁlctﬁlisﬂtspéf)pred and to
novi n For this purpose, the film 160 cou

ha\?@ag'esi '@ o Woupg URseRiA hslegkpl @ Eelensm sheele166 is provided
seqrpgg l;E‘%'J’ fyer 170 and |ts adhesive 172 coul d be
tted or corrpl et eness, is noted that,

Cotrl‘er gabcoul ‘?’W‘R @Qﬁh%@:ﬁ(bggg%%ﬁ?ﬁ%bggﬁ o endd( {obe practical: a

fi figdt fflinl thak dpera Ickndust ofs2i philspandiizesbliEsIBlr; HH & second film
not, t hen be protected, and would |ikely be subj ect to

10 ox daatds plearad a frickness ofcl B“"SdThICKQeﬁ‘é\%ﬁ’@d henraslugrd or varied
t heo haRRRR E veq{déﬁ%nr‘?ﬁlgan o?'gorhg%?ﬂhcgrfng ﬁlﬁqsc\nghda matt finish

al so just have a so our
nomaynbe pdefeaedr, so as to serve as a quick way to
rejuvenate a handrail. [0071] OQtherwi se, the film used

| N[003]pr eseMhel muéwtng)!ébfélﬁetba)tﬁfprdﬁﬁéd Bﬁﬂbe'ﬂ!‘bd s the film. As
above-nenti oned U. S at ent 6, 450, 228, and as cl ai med

i nindicated, i flilneaarohe a palurethane gnaiediab dewamare gegerally, it is
1520 BRREIEES Rubs or KN bl heBRs Ry be useo.

forned of polyurethane with a thickness in the range
of approximately 0.5 to 3.0 ml, provided with a | ayer
of adhesive with a thickness in the range of
approximately 0.25 to 1 ml. To protect the filmuntil
this is applied and to enable the filmto be wound up
onto a sleeve, a release sheet 166 is provided



in known manner. [0072] The following filmthicknesses
have been found to be practical: a first filmthat has
w@2dokiocioness of 2 mils and a solid col our; andrar/€acwngooos
filmthat is clear and a thickness of 3 mls.

Thi cknesses may be reduced or varied to mnimze

vandal ism Al so, for some applications, filns with a

matt finish may be preferred. [0073] The foll ow ng

tabl e sets out preferr rtied for the film As
indicated, the film caﬁ%gl'gpﬁol yur et hane materi al

but nmpre generally, it is expected that a nunber of

di M@EAL "t her nopl astic el astoners coul RETBWRIRSEE Hlagiomer
1 Material: Thernoplastic El astomer Shore
5HarSinore HAGHSESIABIN D-782%% 3 Tensile StrengsA £3ASTM
D-412): 36-40 MPa Strss/ Strain Properties ( ASTM

DA 1242116 Senb@n 8 NSTIPID-2§88S @LO% Strai n: 4 35 49 pRa.
Tensi l e Streéggg@O% Strai)ﬁ: 6.5 - 7.5 MPa. Tensile

0B TR R PP IR ASTNODR B3t et T aSTu

D3 .22, .hrs %.,22 hrs@O0C 65% Abr asi on | 0os
(Dlg'5 @%?%%r S% °§”r¥ M074] As det ai | ed Kbt B2
pr ¢SERI'S HESHES 1 PoH@Es prestr et ching 0f6-8 e/ FiMRa.

i n lemsilaStiesses@ 1005 4@in:y of the order of1&Px 11.5 MPa.
percent, i.e. a strain would be applied in the

151 onydltimatedonghticedASTIM B 12he fil m of the o046 of six

percent. The exact degree of strain will vary
depeodipngsdig® Set (@STM DBogRP! | cat! on, handr ai | .
conf2PHfR@PY?C etc. Nonetheless, it is now pgqlized
thatosHedpostrai n nust, necessarily, corregpondingly

sp€l ongate an image applied to
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Abrasion loss (DIN 53.516): 15-20 mm

[0074] As detailed below, the present invention provides prestretching
of the film in one direction, typically of the order of six percent, i.e. a strain
would be applied in the longitudinal direction of the film of the order of six
percent. The exact degree of strain will vary depending upon the film,
application, handrail configurétion, etc. Nonetheless, it is now realized that
such a strain must, necessarily, correspondingly elongate an image applied to
the film. For many images or patterns, this small percentage of elongation in
one direction will not have any significant effect and can possibly be
overlooked. For other images, to ensure that the image has desired
proportions on the film after application, the image would be, correspondingly,
shrunk or reduced in the axial direction, so that its length is approximately
94.33 percent of the original length; then, when extended by six percent, it will
be returned to its original, intended length.

[0075] The axial stretching should have little or no effect on the

transverse dimension of an image, although it is known that elongation in one



the film For many inmages or patterns, this snal

percentage of elongation in one direction will not
whaoos/oed9y4 si gni ficant effect and can possi bl y BPET/CA2005/000014

over |l ooked. For other inmages, to ensure that the image

has desired proportions on the filmafter application,

the i mage woul d be, correspondilfgly, shrunk or reduced

in the axi al directlon so that its length is

approximately 94. 33 nt of .th orlq_l nal 8
¢ nBHeCtiRBnCaR: cAUSR yctigdy danthe {40 Wﬂmo nd' perpendicular
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hat e In one Ion can cause

regn@emm\remtidne F@@tlyebemnellaﬁglnplﬁ ppplibd to arhandrall the handrail
di nensi on, and this can be conpensated for

50 mbe[memly prepaseq| Mesthangrails, qdier @d@egﬁgé?f e, Mﬁléacqulre a
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er wi || reafllmof dirt

o Balet BHases 1At related amariatons oinat, P i deditlaue for
f| tdhovihg %n%ﬁyﬁr@;ﬁn{l | mhas to be renoved first,
ref erencé shoul d made to earlier Patent 6,450, 228

t ed
10 @ m) g :n gg?éﬂdﬁf%yoﬁll% ﬁ%a[?ﬁﬁ%%a%&%ﬁwm %“ﬁn’fa%re solvent,
hatujresmbve sallfdlrtsand/vgsém W heh handrasilt islthen snspexsted foo gouges or
OB Sha nb e BB i8S RO Rl bi2sEhE the handrail may
apﬁéé&% b@@eglbﬁe&’%%FbrEQHéﬁﬁn?é §?|5’I'ie%ﬁe”t the handrail

may need e replaced before the filmis applied.

[OWO% For a?of%ﬁ%?&eﬂé o?ror”ﬁ\‘)\/[?ﬁ)s O#W%@gﬁgpﬁéﬁé’%rovided

IS pro ided wth two chedro
15 eawdithiamodnaidhedt roés lodifitin aohe ifor each handdilathe20dnhdrail i |s indicated

|ts llustrade at 198 i .dr.awi whi |l e one rol

+ 5t 2By Fad AcpSiptadsah 1S i d@?ﬁrgwsawa'ﬂeam@ il o fim is
|s,m§i@@gtq¢4_t he bal ustrade 198, shown in Figures 1
and 2 preferably nmounted at the top of the escal ator

f ofogy@fn The apparatus 10 is mounted to the balustrade 198, shown in
Figures 1 and 2 preferably mounted at the top of the escalator for down

20 escalator units and at the bottom of the escalator for up escalator units. On
installations where obstacles prevent mounting at these locations, it is
permissible to attach the apparatus 10 away from the ends on a straight,

sloped portion of the handrail.

[0080] Initially, the support arms 12 are assembled, and for

25 ftransportation they may be separated into individual components. The lip
roller assembly 120, comprising the two parts 121, 122 is assembled, and
readied for attachment to the main frame 30.

[0081] During initial mounting, the pressure roller 86 is raised, so that
the spring action on the pressure roller does not disrupt proper location of the
30 apparatus 10. For this purpose, the transverse member 88 can be lifted and



escal ator units and at the bottom of the escalator for

up escal ator units. On installations where obstacles
w@e@3oato3sount i ng at these locations, it is peP@i/€ardse00014

to attach the apparatus 10 away fromthe ends on a

straight, sloped portion of theghandrall [ 0080]

Initially, the support arns 12 1dre assenbl ed, and for

transportation they may be separated into i ndi vi dual
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at reldEBtin tz0rdised positioh! Tmen3the SRS IRy 4ignef eaeﬁ ioflthe roller

nnuntlng, the pressure roller 86 is raised, so

t heleyjsesrast, &bt arerflisplacem opvard v wutfigenty tajgive aﬁi@nuate clearance
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pur pose sverse ne

5 andhapedicternent 92 ate bpernats dytgribphed Weehandleand. t he
gui des 82, to retain the pressure roller 86 in a

r aijg@sIposi t gRile T m%hmeshﬁﬁdie%' b8! $hé8main %ﬁﬁeO:éo is then

the roller devices 6 are | aced out ward

suﬂ‘fW@ﬁGéhpﬂyfopoOfgthﬁshaﬂ@@ﬂaﬂ% ch@rw@cbalme@L%a tlheof the trough-
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t h@h@ rotitirgsel@hentd 068 ] anthdbieng@thi® bpéﬁatiohetﬁb?tl@@hﬁ@n 8Bthe various
the main frame. 30 is then | owered on top of

t he
10 haﬁ@l}egﬁﬂoﬂgia% im@onitgrachio erswedhakthey qu@act the handrail properly

EQ@%ﬁgﬁd el ement 92 are then cl osed by rel easing
the s 98 and engagi ng the Iocklng el ements 100,

ol 18, FEHRE it B8 ehdF 73R ARena0 AR oo on the

COhbadtall peo hgrteaollersr IPEThe kABBS @zeralt %ithePBRd] af actuated, to
this time, the ends of the franme 30 are supported on

t heispiaes Hhe sisorellers 48 maréﬁ,sucw thenecantaelstheohanrdrail 200, to
15 ©i "aBEﬂra‘?Qg 'Ogéﬁ ?ﬁ{] ‘t%'h?g’ tHePa [?b% 90t 0fn Sﬂegg%éto‘{ | S handrail

nwar d contac andral I
acQOOater | ocat e and center the apparatus 10 with
respect to the handrail 200. [0084] The suction cups

20[eos4]t hen gues@dioroclhe 202arestierdadA&Rd to the balustrade 198,
and if necessary, the adjustable arm portions 16 are adjusted in length as
required, to ensure proper location of the suction cups 20 consistent with the

20 desired location of the main frame 30. The motor or braking device 78 is
connected to a suitable power source (not required for a passive braking
device 788).

[0085] The roller extension device 120 is then attached to the main
frame 30 by means of the mounting bolt 124. The two parts 121, 122 are then
25  closed around the handrail 200, and the bolt 124 tightened to secure the parts
121, 122 in the closed position. Operation of its rollers can be inspected at
this time. If desired, the rollers can be swung away from the handrail, to

simplify closing of the device 120, and then subsequently rotated into position.

[0086] At this time, if desired, the handrail 200 can be run for a short
30 period, to ensure that all of the rollers 101-108 for pressing the film onto the



and if necessary, the adjustable armportions 16 are
adjusted in length as required, to ensure proper

wo o@ans39s4 of the suction cups 20 consi stent w PET/CAZ005/000014
desired |l ocation of the main frane 30. The notor or
braki ng device 78 is connected %o a suitable power
source (not required for a pas§ Ve braki ng device
788) [0085] The roller extension device 120 is then
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secure the parts 12 122 in the closed position.
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101- 108 for pressin | monto thehandrail are in

a 9ﬂdb@ﬁe§@§d§ptﬂﬁ“%g@ functl oni ng as desired. Since
the two hal ves of the shell-shaped or trough-shaped
el 0QR88] 92 arldet erchop hresfily 1604ds waroltadsfron ther first eoll, ike end of

B e L B RSB0 R RSP b 0T e toke
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he sl eeve 150 is then nounted ont Sln
anaol@rﬁaa@nd;banﬂalth s PfQﬁSUf%lIﬂDHfg &Ep arh:btheml adaiweslrtedhe top of

S |ndI 0088] .. The e
t ndF i 20l U KR BB, O Frbc b fare PRGUEHE wrapped
of atdehd dledanrirainaethelétarti s separ at ed fromthe film
and wrapped around the take up roll 178. The end of

thepdgdim | nq"h%ﬂﬁé?ﬂ:lréﬂ 2b66s thén mfe‘bdoﬁ{]dbgié@ F‘% sréog‘( distance,

tension roll 6 and beneath the press
15 an §0tthéhth@dfh|m et:artsth pass Hpough tthe enirel mdhe(m{m ana the rollers

e af BpFourt TBie! teRafef Baafias el Y ot IAe handrai

t heponoved or jogged for a short distance, so that the
filmstarts to pass through the entire nmechani sm and

theoggl]! €r's Once it has been confirmed that the film is being properly

applied to the handrail, i.e. that the handrail is being properly wrapped around

20 the handrail, that the edges of the film are aligned as desired with the slot in

the handrail on the underneath of the handrail, and that there are no

undesired creases, wrinkles, bubbles, etc., then the apparatus is ready to
cover the entire handrail with the film.

[0091] Before running the film along the entire length of the handrail,
25  the tension in the film can be checked. Preferably, this is done by running a
short length of the film, and measuring the film on the handrail to check the
degree of stretch or strain imposed on the film. It is anticipated that most films
will have some standard, repeated pattern, so that the length between
prominent features of the image or print on the film will be known from the
30 unstretched film on the release sheet, or this can be measured in advance.



and the pressure roller mechanism 90 wap the film 160

around the handrail 200. [0090] Once it has been
w@oemkiosived that the filmis being properly appPCEGAR@®S/000014

the handrail, i.e. that the handrail is being properly

wr apped around the handrail, h\%t the edges of the

filmare aligned as desired witW the slot in the

handrai|l on the underneath of the handrail, and that
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i 26 A4 5 58 cebfeerBR T IREPIAUES RAUSAPY tharpressure

be rslighiseCdart 9o hHRISER® nebssddrpnt - [0093] Typical ly,
the escalator is jogged or runh three netres to run a

[0094] The stretch of the film is calculated by remeasuring a repeat
20  length on the film. If the original, unstretched length of a repeated image is X
and if it is Y when stretched, the stretch is calculated as:

stretch percent = ((Y-X) /X)x 100

25 [0095] Typically, the desired stretch will be about 6 percent. If the
stretch is too low, then a controller setting for the motor or braking device 78
is increased; correspondingly, if the stretch is too high, then the setting is

turned down.



test strip, during which it is ensured that the film
edges do not get folded in the rollers 101-108. The

wo poosi063£hecked for alignnent, presence of anpChahbkioes00014
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or winkles, or other defects. The | ocation of the
roll of film174 on the spindle 60 can be adjusted, to
center the filmand the pressuf®-applied by the
pressure roller 86 can be adjusted if necessary

mis cal cul ated
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is Y when stretched, the stretch Is
capemmtetremowraemmammwmsnde(qbtfym / X) x 100
[0095] Typically, the desired stretch will be about 6
percent. If the stretch is tDABLEWR then a controller
setting for the notor or braking device 78 is
i ncreased; correspondi ngly, TABLB® stretch is too
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[0097] The handrail 200 is then jogged or run for another two or three

metres, to test its stretch. Again, the measurement or calculation above is
repeated to determine the stretch. This is repeated as many times as
necessary, until the desired degree of stretch is obtained.

[0098] Once the desired stretch is present, the test sections of the film
are pulled up and rembved, and the end of the film is trimmed neatly at an
angle of 80-85 degrees relative to the longitudinal axis of the handrail 200,
using a pair of scissors or a knife, taking care not to damage or nick the
handrail itself. This leaves a first film end portion 182 with the actual inclined
film end and indicated at 183 (dotted lines in Figure 10a).

[0099] As shown in Figure 8a, the film 160 is initially planar and flat
when it contacts the handrail 200, under the influence of the pressure roller
86. The tension mechanism described above is such as to provide a desired
strain or prestretch to the film. Typically, this will be of the order of 6 percent,
and more generally is expected to be in the range of 5-8 percent, measured

as a percent strain in the film.



15 16 18 19 20 10 11 12 25 7 8 8 30 6 7 7 [0097] The
handrail 200 is then jogged or run for another two or

WO boosmoivet res, to test its stretch. Again, thePCT/CA2005/000014
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measur enent or cal cul ation above is repeated to
determ ne the stretch. This is repeated as many times
as necessary, until the desired] degree of stretch is
obt ai ned. [0098] Once the desired stretch is present,
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axi s of the handrail 200, using pair of scissors or
a K fil) is exmplgtelnincontac Wlthéhl%béndfa”raQQ& agisdown in Figure 8b.
handrail itself. This |eaves a first filmend portion
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percent strain in the film[00100] As the f| m 160 is

dr d2yr t herrpl éﬁkﬂlc‘éﬁﬁ 10eUH Bicn @Pakehhtﬁ)vﬂr?bl' ?érﬁoved First, the

10I- 108 cause the filmto progressively wap around
t heollqr&xtemswmdewceﬂli’é) isidetachedcoml theahgini fraroe@laand removed.
t he handrail,,200, ..as_s

Thd el SRAeEr BB 2ot oF iR pliPs GO e T avetr b Side rollers

hagdr il loodérfed SR I@bl@thQﬁeBﬁwQO Y60 Forade %héﬂhah}etst% 92b is
is engaged for one co ete handrail revolution and

st oppBadwibes shedl lﬁall\/ﬁ’q?% $2br argppeld epen withshandlesm 98 and the
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t h & thesu btheridindiesil ﬁﬂﬂals&tl Piceds o providknrly al i, e Bimply put
down ready for complete disassembly and packing for transportation. When
necessary, any black residue left by suction cups 20 is removed from the
balustrade 198.

[00103] Then, as a further aspect of the present invention, a heat seal
splice is formed for the two end portions of the handrail. After the final cut is
made to the film, a second film end portion 184 is formed having an actual film
end or edge 185 (Figure 10).

[00104] The second film end portion 184 is formed by pulling up an
appropriate amount of excess film, at the overlap portion of the film, until the
print or pattern on the overlapped sections of the film matches suitably, or any
mismatch is not too discernible. The end of the upper portion of the film is
trimmed at an angle of 80-85 degrees to the axis of the handrail 200, to form
the film end 185 of the second film end portion 184. The end portion 184 is
then smoothed down by hand to ensure that there are no bubbles or wrinkles.



jogged or run sufficiently to run the filmend out of

the applicator 10. [00102] The applicator 10 can then
wheoosak®ss down or renoved. First, the roller erRCEO’R®N000014

device 120 is detached fromthe main frane 30 and

removed. The support arns 12 and the suction cups 20

are removed. The side rollers-48-are | oosened. The

| ocki ng mechani sm 100 for the shell halves 92a, 92b is
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Th‘i?s prteposymMRtAcH Y Svdrnge SrarRiphaty Armirerky pbaidfst 182, 184. In
ensure that” there are no bubbles or winkles. [00105

Nowthessvenss. itiis @ligaed sedhating @tosed. pppst filst epdrikPd bisects the

ha nd that the adhesive securing it to the
15haﬁ@?§?p 1?%3 i s inadequate to prevent creep of the

f|| thin a short,ti ensi nlnthefllmvvl

a8, "o dPiscrtpatiedidnh ByEnly th disiie dhel dhin dgere are no
apwrﬁqkm[so&ltgﬁjués heat seal sealing iron 190 is used as
shown in Figure 10. Afilmcap is provided, as

I nfoefig]d at ThehedthSediingM&RR989¢ thén %‘?@@ééﬂ hY¥ainst the film cap
192, starting at the center and working towards the sides. It is worked slowly
20 and evenly, with even pressure, to heat seal the film cap 192 to the film end
portions 182, 184, i.e. to cause the film cap 192 to fuse or bond to the top of

the film 160.

[00110] It has been found desirable to provide the iron 190 with a non-
stick surface, such as a Teflon surface, to ensure it does not stick to the film.

25 A Teflon surface used has a surface pattern or texture that can leave an
impression on the film cap 192, but this has the advantage of confirming that
the film cap 192 has been properly heat sealed or bonded to the film 160.
Bonding of the film cap 192 can be checked by visual inspection and by the
operator using his or her fingers to pick at the edges of the cap 192.



rectangul ar and has its own rel ease sheet. The film

cap 192 is forned from- the sane naterial as the film
waeosioeel f and preferably has the sane thi ckneGECAZ005/000014

one | ayer of the film 160, although it could have a

di fferent thickness. The film égg 192 is transparent.

For exanple, the filmcap 192 ¢an have a thickness in

the range 0.5 - 3.0 mls and a width in the range 10 -
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i nsf@:el@én indicatet] YFighre Bipahirtresults inmtheltbp s@ﬁab@fof the handrail 200
fingers to pick at the edges of the cap 192.[00111
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1SedQﬁ§ IIBE cétb@satoé1%g{r?9?9%re 2 g?sqgnbec' 02 bEBe tﬂ\% ﬁﬁgHtral axis

of "scissors |nspec ron Is
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HeiH tﬁ%n '@%%%toofb@ 3@9@&9 CELLIET Iy ihade f resilient
hy@é’setbme?lcnﬁ%iéﬁal?rltj is almost solely the characteristics of the stretch
inhibiting steel cables 242, which define the location of the neutral axis. The

20 depth D2 is much greater than the depth D1.

[00114] As indicated at 246, in applicant's earlier application, it was
proposed to wrap the film 160 only partially around the lips to the location
approximately indicated at 246, i.e. slightly below the widest point of the
handrail indicated by a line 248, representing the middle of shoulders 250 of
25 the handrail. Even so, at such a location, the edges 246 of the film 160 are
substantially below the neutral axis 240. Consequently, when the handrail 200
passes around rollers, for example, at the ends of the escalator, the handrail
body below the neutral axis 240 is compressed, while the handrail body above
the neutral axis 240 is stretched. For the film 160, stretching causes no
30 difficulty. Firstly, the degree of stretching is relatively small, since it is noted
the top surface is only a relatively small distance D1 from the neutral axis.



progressively squeezing the bubbles to squeeze the air
out of the bubbles and cause the entire filmto adhere
wao eoosloesosdur f ace of the handrail. For | arger bubti/€a2008/000014

nunber of punctures nay need to be nade with a needle.
[00113] Now, as nentioned above, the difficulty with
providing a flexible filmfor-&%mandrail is that the

handr ai | 200 |s flexed in use. Figure 8B |nd| cates at

24 t he axis of the

conoli cieniut isapaaehiE ot LiHisteedinGy e Tieebsane dearee of
US ‘éﬁje{dl‘nrﬁfgﬁél sacﬁ SfrbRNIY d66PhaNRNdYb &t thé dilth $fom 'ﬁ$e handrail.

urther |n|cate In Figure 8b, this results int

E? anc ace ove&flﬂéag&ﬂbl fonﬁ)e %%lg%g%’éﬂ@ﬁsf%@tthﬁeﬂlm, extending

neutral axis
boidbwml Mfthelmigles@ﬁ iTineti edges?248 tHdtdseleesateoweall delaw the neutral
d| st anggg 2 el ow the neutral axi,s 240.

t
I &s sychhmyst goppress do A ﬁ{g@ﬁl%ngﬁé(fent if they are to
”D‘i‘é‘r'n'éﬁ-, aahsll&rsfd EHé Ynahaﬁd?l 506, |rne.§.tacﬂ&et RR08¥eR o bR that the

handr al |ca y resilient elastoneric
rratedgea|246| tafhes repeamd uaﬂ éelyd tmehowaa aginkling tarqauakering effect,

th tch jbiti | | 242 h .d
t hier e GRS e IR R BhEW S658 PSHEN atYerpeif Adffipd to the
gr eRhaFait 21@0‘ alt@ﬁa%ﬁ@t\bltlpého['t%ﬂéﬂs fatinaecatidedtaway from the

246, in aEQOI cant's earlier plication, it was

10 pr tisodeail M@@cpﬁ@m@daielm @ennprqmi@n 1 &f Ithe dranghiail below the

e | ocation approximtely indicated at
Z‘eurg?a%glzﬂght |y bel ow the wi dest point of the

B BIay | L aTRaEads dne tesd bRt DTRURY & Pregtretohing of

s ugifma 600 §§tthé’tr’thetd'é§ r@éi ﬁﬁﬁrgs‘h%t(g{ rﬁ@é’sdréh Rs1$8traincor percentage
subst anti al | bel owthe neutral axis .

Coebangadion) gf theniim (168, imadleast gzeatqasatbeesiharmanmnum degree of

15Kl SRS Aoy, FOEeBIE B bion et coi

coeegspasse. Whid @il thenenzdra that balt goidak &f the file Y60akven when
axis 240 is stretched. For the film 16Q, stretchin

Caﬂg%gangrqﬂ, 29Q LsuiIQ)Sed poyil @dwgys bﬁén@ng@al@@d &3 tension. gThe handrail
» Ft)a%tgghpé'&f '70d, eﬂ)?ﬁfcg%ré/ 5?%\5/6?3 ﬁhé'clﬁfé ?r 4? gfég; %%Js[]&ected to

ace 1S on

fr ergmﬁwMeUMpaésav@ str&aspba the rtehle,trhm imthe fmapmﬂ wnlcﬁlways be
wi t hst andi n necess degre stret chi

Lt
20 3\, GHEUR VAT G OBBESSTIY . Hadta Sr6U e REHENAPAY g fim 160 to
t hest R i handrail body 200.

[00117] While such prestretching of the film will increase the total tensile
load applied to the top portion of the film on top of the handrail 200, as this is
only the relatively short distance D1 from the neutral axis, the total tensile
25 strain applied to the film 160 should still be acceptable. For certain handrail
designs, configurations and selection of materials for film 160, this may result
in excessive tensile loads being applied to the film 160. In such cases, it may
be possible to reduce the prestretch applied to the film 160, so that, for the
edges of the film 160, small, compressive strains may be applied. These
30 should be selected to be so small that they can be readily borne by the



[00115] A difficulty occurs for the edge portions of
the film extending down to the edges 246. The edges
wQa®sobwesel ves are well bel ow t he neutral axi BCREA2005/000014

and as such nust conpress to a significant extent, if
they are to remain adhered to e handrail 200. In
practice, it has been found th&t the edges 246, after
repeat ed use, tend to show a winkling or puckering

eff

" paive: oS AEEFS 162 Hrhc e 18 BB 2P0y b SAlsing any

ggrﬁﬁuurtt wriikling 08 publdrintptceosurnk! ed away fromthe
han rail 200, to accommobdate the conpression of the

haipgofi8] bel qwthdreanievimaintion! as %ﬂﬁcatéa%%kﬁb the edges of the film
Accordi ngly, the present i nvention provides a

pr 460 wethilonpted refativelyebighsup tthatbadyeotide dendfail 200, with the

551 Sgaios b ot ARKoFTokcBs S Xl tesBEp AT B thr im 160. For

t hehwne@em dagertonf agofi¥Rs Torepretd el iseRing drenetther totally
of the film i.e. negative elongation, that coul

oc@umm@iteds%r atrigpst wducedﬁerﬁ@ml@etlﬁmls Hlis nowr enwﬁgged that

of tﬁ@ﬁ'rﬁ 168 %cﬁﬁd &Y{i& %?ﬂd%%@&f“&{saé%r?gg gh(gs}é Iq%lxcaqed at 252

al fed 'n ot eRal on
bo«by 25t4sﬁcfge30252 peg tocatediflithérosvaudd thbdiplsi 244, MHildTéMges 254

107 aTHE S o il e SHRERF s b 1 bas. T
t
St 9o, SRS SO s Yo vy of o
bodimnﬁm]l \A/ﬂlbﬁdﬂ5¢ WAibleeos appamang 10 rusecdi E@geﬁ thdtarEI ihnany way
t ile |oad d to th o
P ERGAEC o BR3P wih
t h'h%nt!feﬁéﬁt)fab@?hé@ akbnsathyt RGE t@haéﬁé‘fﬁ)l B%gfét(?ﬁéi@@dges In

neutral axis, the total tensile strain app
15f i fimeLand stibutepestad usage, dbe eslges|then becomer daaged, resulting in

b 5 Bl e PR RIS bedHlelr lpssor extent,

t eandl £ pbesibiitpef the AAPLE partic? th@fhlrﬁlﬂémé-@@u?lhtnuﬁ%me handrail
cases, It may be possible to reduce the presiretch

apGF'V@(ﬂnQQﬁ&rﬁ.‘nfl | m 160, so that, for the edges of the
film 160, small, conpressive strai ns may be appli ed.
ThEQR119] In particular, the degree to which the film 160 wraps around the

20  handrail can be adjusted and will depend on individual handrail profiles and
installations. Having the film wrap a large way around the handrail lips is
advantageous as it puts the edge of the film well away from users and not
readily accessible to anyone who, for whatever reason, might want to try and
peel it off. On the other hand, where the film wraps all the way around the lips,

25 it can tend to buckle as the handrail travels around end rollers and the like.
Accordingly, it is expected that some compromise will usually be needed
between these two parameters.



shoul d be selected to be so snmall that they can be

readi ly borne by theadhesive used to adhere the film
wae@snesoBandrai | 200 wi t hout causi ng any si gni PCT/@AR005/000014

wri nkling or puckering to occur. [00118] In the

earlier invention, as indicated at 246, the edges of

the film 160 were | ocated rela?5Ver hi gh up the body

of the handrail 200, with the intention of not

i Si ng excessive conpressive strains on the film

1ggiﬂﬁ¥g-the present invention, as these conpressive

strains are either totally elimnated or at |east

reduced to acceptable levels, it is now envisaged that
thd.fil in combimatian, ext@apgaiediandraib andeaflehle Blotadiasred to the

" DRERAl4E R, RmPRECES A2 TS8R 360 frdi269LPEr acnesive
5 anbiiden thd fist filrh maydrGrekthenisinmirai bosding ehé figstend 18¥er to the
the lips 244. This is desirable, since edges that are

| obandeivmhergindae fitrh diasdiaenrp)iedrtothe haadeildniteRgipon, whereby

no r [

I L S R e e e L

us@or glges of lthe ilmdtaasepaniatd frorhethd, hamdrailnaigen these edges are

users, that have a tendency to pick at these edges. In :

t | fEbigRbtaFeMPrassve YRl age, the edges then becone
1odanaged, resulting in the possibility of the film 160

becom ng detached to a greater or |esser extent, and a

po&si bi IN cgmbinatioa dfid maodrailaand affilrhas fidimedenngaim 1, wherein

cayght., up_in the handrail drive nechanism [00119] In
oot Bt Behdse S B0 BariaIinPireh DS atR SWAGRSphthe Shoulders
ar gefHe hdsdaandrail can be adjusted and wi |l depend on
i ndi vidual handrail profiles and installations. Having
the filmwap a large way around the handrail lips is

15 am sty SOkt BLadPRaf E28R b Fe claifishiin, pBi2, which
f oincsey@fted AGRST, oM@ first¥@ni layer.t ry and peel it
off. On the other hand, where the filmwaps all the

way around the lips, it can tend to buckle as the

Ragrdr ai IA ﬁéﬁﬁﬁ{aﬁi.oﬁr&%ﬂaﬁa%ilr%c{ grfﬁmagg c‘eﬁ'ﬁehi iheclain'r F wherein
ccordi hgly, 1T TS expected thal "some conprori se W
ustrad fiyn lircludesiadcoohdditm layeasand wsquandiayer of 4diaisies bonding

20 the second film layer on top of the first film layer.

5. A combination of a handrail and a film as claimed in claim 4, which

includes printed matter, between the first film layer and the second film layer.

25 6. A combination of a handrail and a film as claimed in claim 3, wherein
the printed matter comprises a pattern repeated at regular intervals along the

length of the film.

7. A combination as claimed in claim 4, wherein each film layer comprises
30 polyurethane with an approximate thickness in the range of 0.5 to 3 mil and
an appropriate adhesive with an approximate thickness in the range of 0.25 to

1 mil.



1. In conbination, an elongate handrail and a flexible

filmadhered to the handrail, the filmconprising: a
wo 2ooso6e$984 m | ayer and a first |ayer of adhesi vRCheA®&81000014
the first filmlayer and the handrail, bonding the

first filmlayer to the handraHT wherein the filmhas
been applied to the handrail irf't'ensi on, whereby the
filmincludes a desired prestretch, thereby to at

| east reduce any tendency for edges of the filmto

separate fromthe handrail when these edges are

suld. ect A combinstessay elamediinglaid) 2 Avberdih naé ifigh &Xterds around

handrajl and a filmas claimed jn claiml, wherein the
{1 lthe showREs otthe hangraibisr iheand of the Jase! the hangesi.
surfaces of the shoulders of the handrail. 3. A

conbi nation of a handrail and a filmas clainmed in
5cl & m 2 A sbinbinatior! ofte Hapdrait acd mefiltreas @hitrieel i ¢laim 1, wherein

] A e PR Ty et B
se@@Bor a4 isforatImdvARL RBkwRY Hnd h%qé‘iﬁsﬂh\égiiln} is generally

bondi ng the second filmlayer ontop of the fir
| agentingushalohgbiheaiength of the hamdhaiidndaimdlumleisi émd psrtions which
cl a| in.claim4 which includes printed matter,
be?&gﬁ%ppﬁg %oltt%?rtpifPFWIadQ and the second film

101 ayer. 6. A conbination of a handrail and a film as
claimed in claim3, wherein the printed matter
cortfr i séscempitationnofra pandeail and adijm as claimedvial elaim 9, wherein

| Qngs Film o7 j nat | .
< S5 AL of e AL OR H0BeEPparaly covers
poltheuisieduldes ofithe handegipr oxi mat e t hi ckness in the

range of 0.5 to 3 m| and an appropriate adhesive wth
an approximate thickness in the range of 0.25 to 1

15 M h48. i ' a e d.i ' , i .
ST | A ESTARISPAS Sehe TR § U, W e sanesie
t opetreite memoivat loé thé fdigmpivhehnebyandiss, Ithe %sloAgate handrail can be

mbi nat.j f .a handrail. fil c| aj. med
c1 AR Bt withollRlhe B B HinC o the BexBlechit panGecerchanged
| oey ot Tha@BIL filhnt ended to be driven in

20 12. A combination as claimed in claim 1 or 9, wherein the amount of
prestretch applied to the film is in the range of 5 to 8 percent measured as a
strain applied to the film.

13. A combination as claimed in claim 12, wherein the amount of

25 prestretch is substantially 6 per cent measured as a strain applied to the film.

14. A combination as claimed in claim 9, including a film cap, applied over
the top of the overlapped end portions and fused to the end portions, to
prevent separation of the end portions by creep.

30
15. A combination as claimed in claim 14, wherein the film cap comprises a

strip of transparent material.



use on an escal ator or noving wal kway, and wherein the

filmis generally continuous along the length of the
wharndedoB4 and i ncl udes end portions which overPEpCan®s/000014

another to forma joint. 10. A conbination of a

handrail and a filmas clained_in claim9, wherein the

filmextends around the outsidé8of the handrail and at

| east partially covers the shoulders of the handrail

11. Acnbln i on as din.claim9 or 10 erein
t h365dhAcrqyEb ?ﬂp@? RegEin i 1B, Minerdi g T e and the
U?@Lﬂg‘ Be tr‘élng rﬁéféi‘?a@'dre Gafmbe f#b‘-‘rﬁ‘ihétrhbpl%@ﬁc elastomer, and
W t the eX|bef| mand the flexible filmcan be

exechalnfrad o thickness oéin theganped.$ to dymil.2. A conbi nati on
as claimed in claiml1l or 9, wherein the anount of
prestretch applied to the filmis in the range of 5 to

58 Rer ceplcdmBinglien ad<cla@intdd iai dlaiaP b, wheleth tHecerdsd 6F the film, and
13. A conmbination as clainmed in claim 12, wherein the

awﬂlmfllnmﬂapﬁé%aﬂem@medsatsamangiﬁttpéh¢ PXis ¢fdhechandrail in the range
L d as a strain applied to the film 14. A
ination as clainmed in claim9, including a film
cap, applied over the top of the overl apped end
portions and fused to the end portions, tQ preve
sep8r at Pomesiod ﬁéaeahrlqg)atfl%e ngmctpe%mow@ hAndrall the method
1000@9ﬁ@9& gn as claimed in claim114, wherein the film
rrses a strip of transparent material.16. A
conbl na(1)on pso\itiagna dilinncainprisingSa fiwkefikn rlageicandifirst layer of
a and th strip of transparent_ majerial are
t - BAhERuE WpaS indasPise: biEe0 4hA AL hSImISos e RIyHBBGate and
of lﬁﬁﬂﬁe I O4AYrARt | on as
Q:a{r)rlgghllﬁgf cl ai rﬁ%ﬁ?\di%fé(}féﬁ?ﬂM{iﬂOQﬁ& of IF)té?lﬁe film and
t he fil (a)capahglmngland adheriegl aafirsh endrafl thetfimt toea suirface of the
15 thgﬁﬁandrall in the range 80-85. 18. A nethod of
apB a flexible filmto a noving handrail, the

met hod ¢®Pr bppRGhg a substantially constant tension load to the film to
provide a desired degree of strain to the film;
(4) driving the handrail relative to the film, to cause the prestretched
film to adhere continuously and progressively to the handrail; and
20 (6)  ensuring that the full width of the film is uniformly and smoothly
adhered to the surface of the handrail.

19. A method as claimed in claim 18, which includes providing the film on a
first roll and mounting the first roll on a first spindle adjacent the handrail, and
25 in step (4) applying at least one roller to the surface of the handrail to press

the film against the handrail.

20. A method as claimed in claim 18, which includes providing a film
having a width sufficient to wrap around the shoulders of the handrail, the
30 method including progressively wrapping the film around the shoulders of the
handrail by means of a plurality of pairs of rollers, each pair of rollers being

mounted successively further apart and around the outside of the handrail.



(1) providing a filmconprising a first filmlayer and
first layer of adhesive on the underside thereof, the

wo posiob®BHg general |y el ongate and havi ng wi dt PCT/CA2005/000014
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20

25

30

corresponding to the width of the handrail; (2)
aligning and adhering a first end of the filmto a
surface of the handrail; (3) agﬁrying a substantially
constant tension load to the filmto provide a desired
degree of strain to the film (4) driving the handrai
relative to the film to cause the prestretched film

t °24dherAem%%d Qé'@léﬁhédaﬁ‘@ld%% Qﬁﬁbl"{ﬁidudé% pbrfdﬁldm? the film with
handrail; and (5) ensuring that the full wd

fi sufficieninwiter fo yeashutharendsiof tb@lﬂiéﬁ@f the hamlr@uendcm step (5)

o eABP R a6 G RGeS of b BB folaD 6, Bl pr the s

nogPtHaBankdrgilfi rst roll on a first spindle adjacent
the handrail, and in step (4) applying at |east one
roIIer to the surface of the handrail to press the
ag L ai .
cI a?]m 1 {gsr@%ﬁﬂ{aéadslnpﬁﬁg oné 55‘9&5 ?hgﬁgv?i ng'WQer’erlh step (3)
Wi dbi‘hpﬁﬁ@éé Ia@ptyh’ig hetrairaty me&mmdntme rariigwbﬂ@ t 8 ertdst.
handrail, the nethod including progressively w apping
the fi I m around the shoul ders of the handrail by neans
of rahi r I :
FofPer s pEpbndlorP 85 dalted 3h @i PR heRI sfp (3), comprises
ar apptylngwastl"atrsd)fommstanﬂadiyiﬁmmmmrit 21. A nethod as
clainmed in claim 20, which includes providing the film
with sufficient width to reach the ends of the |ips of
theghandr ghéthdRdasi Bafhel han BHQ' 88 ddifsf '1'8”‘té‘r273'nﬁ1clud|ng
t he shoul ders of the handrail To the ends of the lip
of ovedapizing eaidl porions af the: filgdtodforml aacomglste I@myobiﬂm anfound the
ﬁ Hﬁ 8 to 21, wherein step (3) conprises applying a
g 0O the filmin the range of 5 to 8 percent. 23.
A conbination as clainmed in claim22, wherein step (3)

conpri ses appl ying a strain of substantl ally 6 per
”E A method as claimed in claim 24, including providing a film cap at the

overlapped end portions of the film, and fusing the film cap to the end portions

of the film, to prevent creep of the end portions.

26. A method as claimed in claim 25, including cutting ends of the film to
form the end portions at an angle in the range of 80-85° to the axis of the

handrail elongate strip aligned with the ends of the film.

27. A method of forming a joint between two end portions of a film adhered
as a continuous loop to the surface of a handrail, the method comprising:

(1)  providing a film cap and adhering the film cap to surfaces of the
end portions of the film; and

(2)  fusing the film cap to the end portions of the film to maintain the

end portions in the film in alignment.



24. A nethod as clainmed in any one of clains 18 to 23,
i ncl udi ng overl apping end portions of the filmto form
w@2@s0pivet e | oop of filmaround the handrail. PSI/CA2005/000014

method as clained in claim24, including providing a
filmcap at the overlapped end gortions of the film
and fusing the filmcap to t he 38nmd portions of the
film to prevent creep of the end portions. 26. A

od gs_clai ped in_claim.z2 Lnel udi utting ends ...

e P Mtae B8 aRTRg B RARL2L Brdneld Empligngproviding the
t héilrh Pe@kores a8@n8urideriyitg Bortion @indt biee B@@Wiﬁ? lbortion, providing at
elongate strip aligned with the ends of the Tilm 2? i
A leasioeopverdying nepriionpovith HeeRseaut ab agnanglsr relative to a line

or PSR aR ® it A Br SFREAH oG Rd fhe il 4l 1§ 2B etongate
5fi bubseimtiang tetkparara sthe dofinfoepwidih sind an@/ﬁn?fthé Reansparent
end portions of the film and (2) fusing the filmcap

t oStriewWERdhespt eMT e file fi1mto maintain the end

portions in the filmin alignnment.28. A nethod as

claimed in claim?27, the nethod conprising providing

theot i | irpapparabss for appyingdan byhegivpdilin tenaandviagehandrail, the

over | ir}\%ﬁporti aQn, providing at Iegst t he 0verrI6¥i n%i

poPPPéﬁa t $PTRRFIBING: COPURYNG, Meet ot BIeHNtNg the apPPeRatus to a
10 Itoebﬁﬁ[é@r‘a%l@; ' firsPspiR8leheans | for %mﬁw@r$rikst Bl ¥f Lﬁﬁh,nsttens,ioning

he filmcap as an el ongate substantital |y transparen
st diepiceffonmpplying teérgion tntheafiinyrtorappina desiresipamennt of strain to

st p W th_ the,cut, end of.t il 9. An ,appar at us
ol gh RS e & oBolad fo s Bondit GRHaRBresgLs means for
t hepPRMAY Press@renty tifd fih tB0sEIde the ifAStef aHhERUE kMY handrail,
the apparatus to a balustrade; a first spindl e neans,

f owhesey.i ingise, ithe fandeil can bei diiverpasinbiecanpajatisy icaysing the

15 o RAIBIH QBRI b8 TR i pRBRY R oF Sausing tne
ap il ¢6l atihete® thantingirdil and thertePisRIHNG éeﬁ@élfp?eétﬁétching the film.
applying pressure to the filmto cause the filmto

adhere to the handrail, whereby, in use, the handrail
caggbe A YERaRAGE atshaaﬁﬂgé”iﬁtdi'éim AU el fhe mounting means
includes suction cups for vacuum attachment of the apparatus to a smooth
20 surface of a balustrade.

31.  An apparatus as claimed in claim 29, which includes a second spindle
means, on which a second roll, for taking up a release sheet, is mounted in
use and a drive means between the first and second spindle means, whereby
25 unwinding of film from a roll on the first spindle means causes the first spindle
means to drive the second spindle means, thereby causing the second
spindle means to take up a release sheet separated from film leaving the first

roll.

30 32. An apparatus as claimed in claim 31, wherein the drive means includes
a ratio of speeds between the first and second spindles such that the second

spindle means is always driven at a speed faster than required to wind up the



filmto be unrolled fromthe first roll with the

pressure neans for causing the filmto adhere to the
wharndedoBs and the tensi oni ng device prestret chP@mCAbm®5/000014

film 30. An apparatus as clainmed in claim29, wherein

t he nounting neans incl udes sugtl on cups for vacuum

attachnment of the apparatus to d-smooth surface of a

bal ustrade. 31. An appar atus as clained in clai m 29,

SckdRasF Sretraf B OF HHfolBRRLRES Aot Rane dn ot teast

I N ons@f gl fisst GindveecoRa pireié wrRinhs! tediskipste arék
spi ndl e neans, whereby unw ndi ng of filmfroma roll

on the first splndle means causes the first spindle

means t%nﬁébé &rdi0§ a%egl%gﬂea qh'@é?ﬂ R herterr‘? tﬁ? ressyre means

causi ng cond s € nmeans to f

5s hﬁﬁﬂumpaéssihg mmihfahlsm inemdmiggat;illﬁailiyf @"‘tpa’ i1gl df.roférs mounted
An par at s cl ai madln C|@2Im31 wherein the drive

rreﬁ)ﬁ m@?BP@f}’e% %UtrtB? cgntre | 'QE de BEgsREhMesBanispy ccogiggponding
sef&a%%ﬁr@ﬁhs%f%iﬁgna@t aﬁ@%ﬁ?@llé@' &ﬂéﬁ%fﬁgaﬁ‘ém' 3 rearward
ways t o W nd

riven at a spee an require
ypendeofebemng;hnechamsm wm@r &mweart ecragh fhepdafs the rearward and

o aHTa ST B rBRRGAINGdo e SFBaHer Bt mRliendichandsall Wherein a

10 ANr@Rfdrat pairast foIfirgeskd thalmed Zfackheisithet &?ntre line of the
pressure neans includes a pressing ‘nechani smi ncl udi ng

a praghanisng, and eaichsustessive gay ofowhers] tewards thectdrivard end of

D0 ol P R Gablsh? 8 b el S e B Bpart, whereby as

Dalafh?arﬂfrail Plakess tiersugAahs Q)rééé?ﬁg eI iRNInels progressively
pressing nmechanismto a forward end thereof, the

r e¥trapper areund e putesRufaserafdbp dinsi ofthechandsail from the centre

158651 O By 0, o o ROPE Pt GLON R oy

| i pethef mabreroifechani sm and each successive pair of
rollers, towards the forward end of the pressing
mechani sm is nmounted progressively further apart,

QﬂebyA"f\Saﬁqé?Qﬁgré"é blaﬁﬁé&ﬁ?clﬁﬁﬁ%‘ﬁgmﬁé@m%gﬁéé@n% mechanism
mechani sm I'm 1's progressivel
t heomrmrreessargéaemlbfftromrgah-lshppedﬁmerimbehzmdtpmslmg ropait fod trough-
20 Cegltréged element halves, symmetrical about the centre line of the apparatus,
and wherein the apparatus includes a mechanism for opening the trough-
shaped element to displace the halves laterally, to permit mounting on a
handrail, and enabling closing of the trough-shaped element to locate the
trough-shaped element around a handrail with the rollers abutting the handrail

25 surface.

35. An apparatus as claimed in claim 34, wherein the trough-shaped

element halves are sufficiently transparent to enable operation of the rollers to

be viewed by an operator whereby, in use, correct engagement and operation
30 ofthe rollers can be checked 'by visual inspection.



l'ine of the handrail, and wherein the pressing
mechanismis located forwardly of the main roller. 34.

w@\noosfopmBat us as clained in claim33, wherei n PEECA2005/000014
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pressi ng nechani sm conprises a generally trough-shaped
menber conprising a pair of troughshaped el enent

hal ves, symmetrical about the 3&ntre |ine of the

apparatus, and wherein the apparatus includes a
mechani sm f or openi ng the troughshaped, el.enent to i

di 3&1 acBniappanaluseas Claiped unﬁé"mbgéew IRG Gtide, golisys at either
h Fthe AMhraRRAE ibalihg thé SpphrahitCoh O s1aped
eﬁ%ﬁ%gthfb oég € thgg%@b éﬁ-sﬁgpgﬁue?enent g?@und a
handrail with the rollers abutting the handrai

sugface, 35. appar,at us, as _.cl ai,qed, i n .cl.ai m 34, .
whatr rhorRDPErgRRHaaRe B oo 0B oBeiS e Buide rollers include,
SUbf b4dEAhd B HPASRARAR! alcen@BRRIr BREIsHd Rilleps. t he

ro%fers to be viewed by an operator whereby, in use,

correct engagenment and operation of the rollers can be

hggked, by vi | i ti 36,.. t. .
P EB o AR Rl S BRE R Bt o R B By gers are
enghovintdd for2 RRGFAHBVEMENt, ORAEhAlglet 1he RO Positich oft the guide
handrail. 37. An apparatus as clainmed in claim3

. . 6,
whellersita b agivistrd ioaceanampdaiedirndralls abdiffessit vidthshe
apparatus, a central roller and side rollers. 38. An
apparatus as clainmed in claim37, wherein the side

roBder sAprappapatoses ¢laimddireciaim 20y wierdin the appalkdtes includes a
the |l ateral position of the guide rollers to, be

adnadn Same Wibchemeringle MeARP athesteasiaing gdeviee andithg pressure
39meéf?1$aﬁﬂﬁﬁﬂ{-:él'stoa%hé?lrﬁbﬁ‘??rrdgﬁ‘r%,cbﬁﬂ%%reiwqﬂ{ﬂrﬂoﬁmﬁwg means

apparatus 1 ncludes a main wth the spindle
meeomprises dtelemisb rongg adev moeindaiolet toe ther esaior Fameaasd including

ted t th [ f d ' t t .
rednacB R 168eS 1o pading HEE Srih il hMBITAdE o Pl THipl) so that
fr Qméa@{‘ggé %ﬁjn%’éigg a@ids?%lg% PRRNRIjlitmeilt bR Plafitelocation
armto a balustra of a handrail, sO that at | east
onef themttzshmerd dneansadng theomadr frameadj ust nent of t he

relative |l ocation of the attachnent neans and the main
frane.

40. An apparatus as claimed in claim 39, including two mounting arms,
wherein the main frame includes a plurality of mounting locations for the
mounting arms, to permit mounting of the arms at different locations on the

main frame.

41.  An apparatus as claimed in claim 40, wherein each of the mounting
arms comprises three arm portions pivotally formed together to form a

triangular structure, with at least one arm portion being adjustable in length.

42. An apparatus as claimed in claim 41, wherein the attachment means

comprises a suction cup.



40. An apparatus as clained in claim39, including two

mounting arns, wherein the main frame includes a
w@bkasabiosy of nounting | ocations for the nountPELCARIVE/000014

to permit nounting of the arns at different |ocations

on the main frame. 41. An apparatus as clainmed in

cl ai m 40, wherein each of the &unting arms conprises

three armportions pivotally formed together to forma

triangul ar structure, with at |east one arm portion _
beftig adPERRsRSIa Plaligedin laim 44, uiiskein fis Pigssing mechanism
Cl BicRebs |Relsiotthey ok RATRRE ERR

coﬁr’pr [ sg’sé]gaiseﬁcét%t%#lgup. ?erb,ér{ Hﬁ%%ar atus as I%:Eﬁaiafr;[eh(? E'Orl]|erS, the
c| eoller 4tensiar dévice beingr sepsiralyerfrarh aiesminden ofdbe apparatus
roll er extension device carrying at | east one pair of

the rollers, the roller extension device being
5 separable froma remai nder of the apparatus



