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-1- METHOD OF AND APPARATUS FOR APPLYI NG A FI LM TO THE
SURFACE OF A HANDRAI L FOR AN ESCALATOR OR MOVI NG
WALKWAY 5 Field of the Invention [0001] This

invention relates to handrails for escalators and

novi ng wal kways, and nore pacficularly is concerned
with applying a protective film optionally including
advertising or other visible nmaterial, to the surface

of suMETHODOFeANDAPPARATYSOEOR APPININGAGFILMPTO THE
[ 0002] SBRFACE OF A HANDRAHL FOR AMKESTALLETOROR NMOVING
to place advertisenents. WADKWARYen recogni zed for
sonmetine that various fornms of mnass transit and the

i ke offer good opportunities for adverti sing.
Necessarily, 15 mass transit systens offer a large
potential audience, and a relatively small nunber of
welrielchof thie mehtiolverti sements can be-seen by a | arge
nunber of people. Traveling on mass transit is

ugoebiy fai rihistintEntier seRiterd t MandpAIRe forl 66¢AhRIrS @fd moving
such systerrB of ten have plenty of tine to view a

and
r akways<and searenartiowariy s spaecingrwith aRpling amrgterrélve film,

at&gﬁ%ﬁ%l%@dtﬁﬂﬁ#%ﬁg&ﬁ cr)écgt g éﬁﬁl@%@%@ﬁﬁl ¥ lhe stface of such

ognrz ave sou
var handvailocat i ons for pI aci ng adverti senents. [0003]
Escal ators and noving wal kways are a conmon conponent

OfBagE”r_lguﬁGSﬁiH edhviehtionst ens, and are also found in
nuner ous o ocatrons wth a high |level of

pd0082} i an tﬂﬂ%\fﬁﬂtlﬁerfé epntinyally sepkc@Usunew doeations to place

¢ PRDBbrrenEn fas bREHCEbEhERATRY sarfetimyf gt VatiBus forms of

Cofasy freindiPand abie like DifRNYod WPPRIUNIRIS fop adlvaitiding. Mecessarily,
nonet hel ess presents a potenti al audi ence for

ad'O%‘-F?t frapsié systems offer iadlargm pafentiat audiescs; gnd a relatively small

BT o S deth b e SRRH OB umbr o
Idtpeowsn Ofraveling gnmmass trapkit io usaallyedy titnerconsianingoand hence
c%rawelers 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 io, 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.




30 anything else while riding the escal ator, such as
read a book or newspaper. -2- [0004] Advertisers have
| ong recogni zed this, and it is common on well- used
escalators to find various advertising panels. Thus,
conventional poster advertising is often found I|n|ng
the walls of escal ator shafts. Additionally,

- advertisers have sought to place smaller, poster-like

rtise on .smal |l er anel s f. the stri
[@gggr at i n}ég%%{fﬁ%rﬁ (iygsloy 1§ Ogé‘f?c?dd&\}% aéﬁ’c 'S £gmgton of well-
uﬁ!:rmeﬁdtlator@du e‘rrtdl sanmit advertisidg Qiar@ls’icﬁﬂjsorbdméﬂmonal poster
ent advertisenents to ride

st oS u et ol s 4P als Ff oowsfaten sbftsy ddditionaly,
adibreddrs FRVE d&:@gﬁ‘t ﬁﬁ?l@ﬁé sAidNer, PRSIk é’cﬂ)éﬁfée'n?érﬁél ofsmaller

escal at or s. has occurred to others th

Panfleon; Hpngf m ptalpbéemaram balystradesoatugr amm pscalators.
Cottinforlly Adviersenl s v%m&%eag g%éﬁrat#rggagfh %Smgf %bl as to present

presents an ot herw se unus asprng
acueytissierds fo ddensderbajin thenue aoddatvaoresaalators.

51 14 gl ARSI A H b oo
esualdtorse Taus) itdsis @mneddoa?thm that lhdmgslngrcdulcdbé-placed on
it attractive for si vertisi e. g,
RIS U AT IO T O
otﬁ@MV@@anus%dmfabeofﬂ‘stfbﬁgﬂaﬁﬁiﬁﬁta‘n‘?rblﬁé@ Oﬁ}ldgﬁéﬂﬁh%scalator will

diments are ba on e conce T provi

~inglingiively dirgthlgok @it the dapdrajl e leeate r“alThIS ﬁmtt,rﬁs fthatri%ashandral!
mBRY théipﬁlfahg'lbgqﬁlﬁ |kt éaét gla? Bgte[g ﬁQJé]ar élnrlg%r IS makes

[Tcatio 52, 7
it |8ét§Q£élde for @malecadwerhmwu e.g- iwslPknownfconpeny logos and other

ﬁgm a flexible filmwth an adhesive | ayer
RS éé’g‘%{jl eges[. [ i [

o a handrail, w thout any prestretching
or tension. Wen a handrail, e.g. at the ends of an

Sescal at &r! on rmvlng wal kway, goes around a pulley,
, and in known manner the top
[ooos} i on dfxdrhsleitsidihbnissare %héé‘dl eh etk Whhdedt bhsromaﬂrtgomnm

ion is conpressed. |ndeed he presence of steel

todhe ﬁ%@afaﬁ ofthe bepdralnwhishings b@th\p@ntlauw anbisgemoyablgl
[08sTE Whi 9f éa?hérgﬁgﬂlﬁ |drPOQ/§§2 YP@ I%Heq{ 9, ‘F’%}&{t ¢ 4%h 228 issued
q

handrai | . Conse y, part
fravaral Cantinuatlsovio-Parhef thatehpplishlias a sEIexlbteefllnhmlhoan pdhesive

Iayé]' \nggsép%ﬁedﬁqg é ngnbr%YI\feOthgut ar%]; ptrQS re&cgﬁo ing or tlé]n31on 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 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 compression, as the handrail passes

around end pulleys etc.



handrail and the |lips are conpressed. As the lips
extend substantially below the neutral axis, they are
subject to significant conpression, as the handrai
passes around end pulleys etc. -3- [0008] When a film
is applied to the handrail, this means that edges of
the film located on the |ipS, are simlarly
conpressed. In practlce this leads to winkling or

ering es .of .the fi e adhesj v se
[d%%!kmabl e%en “?1{59?9?"88 ﬁ%ﬂreolﬂar&#pag Haisdnea gaﬁees of the
filof, lobatelli bmnthe Itdee dﬂ@mﬁhﬂdri]ﬂly \obﬁiﬂ)re?s%sedfs In Sﬁ#fbil:tﬁ:@t qWist lf@ads to
co si.on results fromflexing o
wRGinGE AP g (25 IBo1EoBRS 2 it fiic bhepEhesYe et s Unable to
mR§N&Ht adHesidhe oP GRS 8Rirerh 8 VéTyfds O5F: thbhﬁlfne td $he Héﬁ(‘!ﬂaﬁ%en it is
in conbinati on, an el onﬁate handrail and a flexib

syhiected dn thesepropressien | thiat resuf{e from ﬂempfrtheuhagdra@l
[doobpt fil e&fdﬁf@@éﬁ@ Fa first aéﬁe&? Fﬂi%gfg&gﬁ{ hGe ption, there is

bet ween t ayer
pronisletli inseornbinatiomayar elbogatecharidsaitand la, floxibde &irm adhaed to the

h h d |
AT PR, S B 00 LR s
betheeatmetfmsiafllrrl bayet anddhemmyait, Qjaiﬂ\dn@ythfeofrst ﬁlﬁg@je@fto the

ilmto sep romth handrail when t
nantal whtref, bR s bedanated o tis handit ip daran. whereby
thadimariddness é\ﬂdbblré’d Qﬁ%ﬂ'@fbhaﬁﬂﬁéﬁy & atUQ&stﬁé&@c%“ény tendency for
i nvention I's _provided met hod

appl yi ng a
eqgesQfifhe f?mlt%%eaa%?tWWh@ermwgai whep Hbea%ﬁeed@ﬁﬁ are subject to

Cd}ﬁ%g@égg-amEOOll] (1) providing a filmconprising a
first filmlayer and first |ayer of adhesive on the

toanabr S| delntmtdﬁncet\mtiﬂ 4 iskoorishasped ef éreapriegert iovgrtioa, there

s RO Rpi Bl b FiisF BRRRIS i R Miethahdten 2bS setnod
camﬁpridmgfllmto a surface of the handr_all [0013] (3)

OBFFLYL 20 ) SUROARE 4 AR S Bk B5er o
adhelsme drpﬂlb‘lﬂmdé%lddfthéﬂeﬁﬂ thE Ik Qféﬂ'ffga?énérﬁ'l;ﬂé!oﬁ@at‘eoaﬂ(f‘ﬁavmg

to cause the prestretched m t o "adhere

W'@Bh?q’rfﬁﬁﬁ’lg’gﬂkﬁga*ﬁ@%Mﬁﬁm eEtiehangraiy t he handrail; and

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

[0015] (5) 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
handrail. -4- [0016] Al so disclosed is a nmethod of
formng a joint between two end portions of a film
adhered as a continuous |oop_jo the surface of a
handrail, the method conprising: [0017] (1) providing
a filn1cap and adherlng the filmcap to surfaces of

o B RO SRed i A mstidil of REmie 14 ikt Betaen tho end

f idontidrs offarifilth @idnetdicasn d:omhiidnﬁmﬁ)oﬁﬂotﬂt‘iﬁ sﬁl(‘jfb@@ ofia handrail,
a Ir aspect O

al ég E 0019 I'n accordance wit
¢ e piata ’F‘HR}% ion, there is provided an apparatus

f qoomqpl Yinereiding *éemmV<%pfaﬂdTbar%rﬁ1grm¥'ﬂnﬁ caa@@ %aﬁéces of the
appar at us conpri sing: mounting neans nmount i ng
ti% a‘lﬂb‘&?"ﬁ@f&ih@ﬁnﬁi amdal ustrade; a first spi ndI e neans,

b3 087 38 of Bondrtng o effdort 83 R gf o im o

dm&nm@m ﬁimmiparﬁorm indha filno in allgpndaéntm before the film

I d
 JogR 8 Aol BB IOR 8 itq ABEe REEEPHRE TR nere 1
aqbimn@ed an tabpammroaabplymgfm atiesivafins B a MitwirpnaicRal, the
driven he apparatus, causing the filmto

D EPRRIEUNT ST HROWUTIGE MeGVE  or { HOUMEG, ks gpparatus To a
mpanRtrhas; @ﬂlﬂéﬁ'sﬁ&d’!é"ﬁleaﬁ‘s | 18 Woum@hs r:sleﬁr"sprdllktﬁ fhﬁng t@hdioning

and the tensioni ng device tprestretchl ng the fi
[ d6vieP far aeplving dPasienIta thefimo i @@pbra dpgr@d agognt of strain to

f ltﬁex il % fdrb e Siird i T{Qgt;lﬂ% 1 HeOh A drai Vgr{dqa Z?Jrgfs?.l'ré Skans for

degr ee o prestretc ongat i on. Again, T éf er ences
t @pplyitrgl prassureatm the Hfikm atoecausebtheuﬁldertatanihéret ¢o the handrall

d f id | k
! o, W3R OB el o BBl B Rt Pprglis. et the
| filnetto bendwaliécﬂ&erth thé fiesthel ivith ve ﬂrlblgsutég\ﬁ%ﬁs;?é cgusmg the
ener a
hﬁ(?" ﬁb @1%33? fhe; 'Eﬂ"}‘E%' 6%1*1?9@36'09% %%mpreﬁtgqtﬁ@ng the film.
i 1. ASblisdddet s HitEbAPbE gﬁﬁ?m‘goa ?Ieﬁbféaﬁlﬁf & b moving

and e first end of the filmis adhéred
sb?ﬂ%{@é with erdesirgd dlegree offprestatehirer elonwt:pheﬁgaim teferences

Wd Eséa?ét@?ﬁ'%m&r%l% B id bg‘unﬁgTsﬁ@&@ ﬁ)eﬁ]gﬁ&d Hd[ lﬂéﬁcﬁalis for.moving

progressively and continuously ad
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 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.
- Simuitaneously tension is applied-to the film to pretension or prestretch the
film.



Si mul t aneously tension is applied to the filmto
pretension or prestretch the film -5- Brief
Description of the Drawi ngs [0021] For a better
under st andi ng of the present invention and to show.
nore clearly how it may be carri®d into effect,
reference will now be nmade, by way of exanple, to the
i ng. dr awi ngs ich show the preferred 5

SLirescl bOR R AWIREAS Nt i on and i n whi ch:
00 . . : ; howi '
ozl S Far et UntRtibhilg ritle Bigeemtnithion and to show
useMmere slaalyw idnap beasarded aitatetect, roff3Rte WBHER e made, by

is e ective view show ng the apparatus,
bal @S?r @‘%B'%&Mﬁsi@cw Wing drawingsr which sbewathe preferred

a : rait =T g el
510 ¢MB3dimdt ke Bréser .rﬂfe’n%eggr{dﬁg %@@Ye rom
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under neat h of the apparat us nt invention;

[ 0Qokaf ‘EJU'VeFiéuitr%e?l ﬁe%sfﬁgf%é’cg}v?%@/vk%ég\p{{nag an apparatus in

rearward end o ~appa _
i nvageordance] with @e prapent inventiod irPas@ ba é’bﬁl‘ﬁls?rhﬂég)f 3R escalator:
cl ose

axiS[S of the apparatus 15 show ng open an

podDO28hs of Rigureumhisshan sBLefpat '

m&%?ni%ﬁ of he@@rppar at_ugj.aé’r 8027 @FY%F% Z%W%‘ﬁgﬁdqgg apparatus,
shRRIGS ea"i‘!?f] paRdiad of bdgurechin greaterrdaitaier  ext ensi on

deihﬁe' [0028] Figure 6b shows a perspective detailed

Vi 21 the 1 hip apersgiedive view fretn antentd=aR of the apparatus

de\bifgf\eg,%sbgﬁntvgﬁﬂaﬂéshaped el enent; [0029] Figure 7

is a side View appar at us, bal ustrade and
hagégz;é.ll of @é}g_ur s 1 and 2, show ng operation of the
apparatius; [ F i3 Perspedive end strmiofga rearward end of the

schppatdtesbf thesraBB} 2 film around a handrail;
25 [0031] Fi guérlg gagﬂ%\)\’gﬁ%&%ross-secti on through an

exXpvzel’ Y i Fgursh’ 5448 $a 3% view along an axis of the apparatus
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

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:

[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 1 Ga, 1 (b and 1 Cc show, respectively,
a planar view of a splice joint, application of a
filmcap, and bonding of the filmcap with an iron to
ends of the film -6- Description of the Invention
[0033] Figures 1 and 7 show t he@basic configuration
and node of use of an apparatus for applying a film
to a handrail, in accordance with the present

i nvBeserintioniof thednveptionci pl es of which are the sama

as sfdb% gfppar g}:@éﬁ%ﬂﬁssue @gf)ﬁé%e@%qwra%b ndm%de of use

copOieaha;tﬁamtus:lforaapplngalayf fnnwra)hlaandeﬁl bhé‘l acccirgance with the
ref erence, aratus is indicated at an
i s RIGSGALT PMLﬁ'%r@e%asgf PrRgilgS 0 Whighhaia the.srmeas the apparatus

in

5N ngh@%svwéébrfb'éﬁ it in @'Pﬁt@ﬁt@ﬂ? ?)fé |ssued September

dicated at 200 as shown I n tall

Thela@i2athes catentssof which ate herebysiacorpbratezbloy teferame

12
ba

atr

14,2

po
ar

attached to suction cups 20, for attachnment to the

|[8684hde 19Bhe [d@Thidsdh mﬂlcatbd atif@oehdalsTehdwni i Figure 1
re_incl ud rranarmportlon

%??‘gﬁl ¥ %‘L’E@% e 1P8\fan Qﬁﬂaﬂ%lor withdbe aotualescalater handrail
flhﬂi@ﬁtedlét 2006128 él%r%n'ﬁéit‘gﬂ gi dﬁ%ﬁ'{f fgﬁg?@@é%hs 10 has first

m portion 16 1 nclude a

10¢| eanshsecans! suppord arms 12aabhed to Iaacﬂmmqomlstm)rfo:’ilattbahment to
main arm portions 14 are pivotally
' rth?g%H%h%ﬂﬁ Hg‘i’ictl on cups 20, and this arrangenent
ac dat es I'%@;ffe{ﬁ] nt bal ustrade configurations and
iﬁ‘ hat tHRETWS Riork aises 32 is adriapgutasstiuicheiircluding a
con t
i né*."*é'gtde%“ POHEhE .‘%ﬁ%ﬁ%b o e er et an adiBstble; grm portion

ar

d6prudtaltop mmrpmtned 18.0U86] adjbstabisl arad ﬁOrB include an

Y R e T AR
Walaﬂjtfs'tétlml' ROmdir "zﬂrM‘jﬁéﬁ@nQHg fﬁ‘é Ip'ri]\)’qtﬁ ly ﬁﬁgﬁg@g ﬁ@ﬂ{é suction cups

20

hol es or nounting

ocations

sugfoenddhissarrangermieat aeﬁummbcwtesg gfffaeah balusg@dlemf gurations
t
{ nanf byt 188 & Riefing Hortith of gice mapmestus 10 s correctly located

25
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relative to the handrail. As lndlcated, the various arm portions 14, 16 and 18
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

rows of the holes 32 are provided on the two sides of the frame 30, fo 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 fo 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
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 nounted on both sides of an

escal ator or noving wal kway, and to enable it to be

nount ed on either side of a particular bal ustrade.

This again is intended to facidftate accommodati on

for different balustrade configurations 198 and the 30

fact _that many bal ustrades will not provide a

conil 2 eesube sipsisthas desired. Poeferably agithiendhe Hmieamum holes in the

cu tthes i.n d locatiop,of th

L PBragkots 22 A inARSE e SnBlE sefifa 25 0 anending Beackets 22
hol with trews "Phe rackdts 22 Sambkalsha eérvﬁtﬁ f ‘E%?es n one side
for si nﬁle securing of the nmounting bracket R

scrad thraadeg, benest en the mthenside, faaplatnping thl lmackets 22 to the

goorﬁgm%rgd)ne side and threaded bores on the other

si de or clarrplngthe bracket s 22tothe 5 frane 30.

Ly BobrIne Torhe Al riktnt 0 didtuel. f.ilber Srdralignment rofler

de\dm&eesBM atldl 3B Ficee VolleP deRRieansl Wgéﬂérallgg gorrespond and for
y .details of just the roller dévice
P@@'&V detadls of pestibe sallstrdevice 34 tane desarilfedthesd being shown

10 ,ﬁ%ﬁ] ,gﬁqgh%%dew ce 34 includes a central roller

38 nounte bracket 40 to the main franme 30. Side

10 TRASEF T IO by oY Balidesaeenital wlise 8 mevated by a

48 .bratiRA0 B tHy e frapha B0, T&vbticiasd Hgté@éﬁpﬂgﬁs&&se guide

at either end.is rotatably nounted In

br 4% A4, 2p whish-atehmennter Suppart bradketnds forside polsrs 8.
threads for the two ends of the shaft which engage the
Surm@W] br acethreatiedAshaft SOnwith Lectaating KndbsoB? Git diftr end is

nePptblyhoypfl 38 Ape"sldfbradlitocta Thadnaesdesishadt includes

15 one Beitd &hreids! ﬂarnlh\éGtvOG%(? ?lt_ﬂ‘l@é Eftoﬂh%e fiﬂigége(he support

[OO ] Aflrst spindl e ar I gures
éft bsh ngnseQuemmrrdtatldrr ohthidhknd®d B2fwililBRause the two

S"'?%Wn%{ﬁ%@#”%“a@%h 7% Saplsn Banove nwards towards
haore anbtheErQMé}nd\résélﬁst ‘éWa‘y' f&ﬁh'dheeéﬂcﬁﬂgll ng arm 64

is provided, carrying a
[0040] A first spindle arm 60 (Figures 3 and 7) is provided extending

20  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 spindie 66. In use, the spindle 66 is fitted with a roll for picking up a
release sheet from the film.

25 [0042] A drive mechanism 68 for example a drive belt, which can be a

30

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 spindie
66 is attempted to be driven at a higher speed. Then, a slip clutch is provided
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second spindle 66. In use, the spindle 66 is fitted

wth aroll for picking up a release sheet fromthe

film 25 [0042] A drive nechanism 68 for exanple a

drive belt, which can be a toothed drive belt is

provi ded connecting the spindl €8-62, 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

spiimdne grige megdhanisn G8ato dissinate excess velpsity ppptiedte the spindle

of o, o], EREQhERy, 8 B8 5o Belnt! BFeRET BEARIafa n the
dr ireleasetsheehag ltés wopad dntd el on thkigpiriieiseh i s
provided -8- in the drive nmechanism 68, to dissipate

:?gem,]vel OCIA paipplupddrily éxendiigiatke670, WehRP¥lso provided

ectlvel¥, at all tines adequaté tension is }
meiofk Hmetthemaie franee &k A Jhlasseasheat guidewalier @4t (Figure 7) is

cx 2l o BfteRl beyen S Bibalaf 1. 4. HEUTLE Y reigpse sheet

of towardsea rolf oauthe 8pindke 66/ AdeasidhaeticOPd #akel hmeunteH between

(Fi,gure 7) is rotatably nounted between the brackets
| 7o,fﬁe/i>,fa?'%?t§LZQje??a?tPrer%taQens Rag: is eenprecied 4orabraking device or

thf‘erﬁa‘?ﬂ)ﬁﬁ{oﬁo A tension roller 76 is also npunted
between the brackets 70, 72 for rotation, and is

10 SRS, TR B84 7 B DB AR o Hotor that

15

20

25

30

el esquites automvehtiahal 10MIAES iﬁ{)gﬂ,wtﬁalflﬂbviu&Va%Lsttanﬁally
i nput, and that gr)I[ ovides a substantially ‘constant
i

t oFgetaniigrgHe; whichy ip fura fsnglatesiintoa dinifermdension applied to a

¢ ol T Pas B dyEE tPtonSion| foll Bt 76" FbRRyEH Huly bR AriBtefRed that any
susuitdible activevar pasgive devivedean ¢ ased,bibat pesvidédain essentially
pr ov 15 constant _torque over the

[ c{gs n essentjall ) 1 . .
r afigRSIgRt 1arake PYELING fangeatWphvelosiiesenaoustared. inpyactice. For
cxa4alhe,  ARAHSRL Bkl 12 3aLReBR PSR4l bhd does o
sufggluire An exteadlepowet supplieAacdetailed erelown the actual tension

requi red, can vary consi derably and hepce the brakijng
de(ROHINEG, 6 % copsiderably ap henea therkiaking dgvics should be
or . . X

suffic i[%'ﬁ?gﬁ%rﬁgsé'@ érg{rqgﬂl]toénmﬁ?lt‘*edrm@% ﬂpﬁéﬁg\%ﬁﬁe@ﬁouw wrap
adeufficiently iatreund 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 shafis 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
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 drige nechani sm bet ween
the spindle 25 shafts 62, 66. [0046] Between the:
first roller device 34 and the tension roller 76,

thidM7]i s a M@ggﬁ‘a’f@ Bémremjm?bmmnlté'm% Hiegides 82 and
ouP o eolBECRAB AN ST & preiurs SoueiE \indeby b prosoure rollr

r o8atiglites WworoMiethrband ilkaie olppal EndLof
cog’nect the shafts to the 30 gﬁ?desnSZP EFE gﬁéeﬁgglaég connected
th

gdransyerse memhsF 88 ndependent |y wi t hout bi ndi ng
or_stressing the shaft of the roller 76. -9- [0047]

5 velQQ48]l shafpsings 8% véthiinetiie ypwardle esitentirey guides 82 are
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soaftafigel it FRURECA Horiivall BieS et hati Bt spassiupress the
ar presgurd Follex 186 dovAR@ArdR wRls the hgﬁe@ﬁl[ g@gﬁt&%at 200.

connected to a transverse nenber 8 prings

5 om0 th X i ' 32 Af. o
OB, A QA RS R Aapgation No
300%13%207%4 @l gssal_eldeg&ﬁatent d6|,4m,§38, @ogﬂgﬁg rﬂilg% mechanism is
U8 5 005 A e W RSl i Sotdhod o Bpeton of the
09res8uBrbliRh 86 Gk A
m?f:rhan?sm S Q?bf(ﬁ?g\%rgggg?g;@“{:gﬁgl ng é?@’mofnﬂﬁ rst rdl, so as to
adiiesup substantigiyias mudhhef Hue iexposéd thefaoeesf thee handrail as

r : progressi vel y wr.apped ,around_t he

naissited This Srliifl RREBRITS 1< BBBREH 4N Geterorasne 90.

t osed surface of the handrail as desired. This -

wﬁﬂsfjﬁg nec'sﬁaﬁ?%r{:ﬁ?%ba@ i%ﬂ&%ﬂm@mtqfefh%%m@%{ pressing
085 4 ; : o i

P oaay a0, RS 40 I EipBhehity nh i i folbh-shaped

c@lzl?meén%t%‘a an_draalrglller_ extetlxglgmge?iﬁé_ 1%)'eg@mt ir@alulﬂng réllers. This

r . si pn_devi ce ,,both including rollers. _

riepBrafdh IR Bfb ERinsdneste siastnErmdde sems asveniagmdetailed

atherow Aot wilFb uh@&rstood that a single pressing mechanism, as in earlier
U.S. Patent 6,450,228, can be used and has the advantage of simplicity.

[0051] The wrapping or pressing mechanism 90 has a trough- or shell-
shaped element 92 having first and second shell halves 92a, 92h. 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.

[0052] The two trough-shaped element halves 92a, 92b are at least
partially fransparent. 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
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

6, 450, 228, can be used and has the advantage of
simplicity. 20 [0051] The w appi ng or pressing
mechani sm 90 has a trough- or -sifled | - shaped el enent 92
having first and second shell halves 92a, 92b. As
shown in Figures 5 and 5a, extending downwardly from

eaéﬂﬁ'“ﬁf o8 W@%WW@M&@“ 'the elaments, 922302k antivirandles 98 are

p| vo%i 9‘# Iﬂgéi?m g% nﬁg {'@%S@{l S%B%V\%ﬁf P %%pgsﬁ@plg%ndles 98

eI m@emendheeaoﬁgmshaabd aslemehts O2aj 92badid apéed to the position

tras ren In use, this transparency is suffici
E 5!5! tl:éﬂﬁ%@rre-rrﬁ clipse He tugtr-shaped @Iﬁwt%u%aa c92b the
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haloam warmﬁdbd ateeamhvimﬂakéty% 36r securiredtHeoelenpaits 9%a, 92b in
cke 8 ach to the, mai fra 30. t ensi on
Soredaio in Bigtire 5118 TBe clksaclpattion, the rollers

92 Li
Thbre wesg?@gﬂpﬁg@% SuEsR TR B OTST APhaH i on e

t ojandh@l, the trough- shaped el enents 92a, 92b are
opened to the position shown in Figure 5. To close

10 t hEDOS43ugh- sﬁmﬁemnr@i mnpamsumato Féiﬁhres; Be 55aha5H, esséfes of five

21 Faire of 8ficrs, T, "F0 VL ofaf Bad Aok ke keietanly mopunted on roller
S efidiintifly trh@cﬁ%ﬁigﬁﬁf ﬁis@%aea&?gﬂtﬁ? eth%‘r‘ﬁeﬁ{ F’i%ﬁfég 92a, 92b. Rollers

pOSItIOﬂ as snown I n I gure
po%@iﬂ&ﬁ at&wmmwﬁbdrmcfathatpthesmaérsag@rinate télatively close to the

neSrIRES ind 5 i gB AR 4G 8n 4% Fepledne Mo denrajl Rallers 101
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102, 103, 104 and 105 are rot at 'y nmount e
mo@liers d Ot are decated ipfogressively ftllrtheleawgrﬂ'omaﬂheesentre line

d h,th
- ot PIqeEbnely ossn i BPBL 7 iBe; mechaBisim olor Rigaressively
Ofwtdp?m?@ Bafiled BFouHDtHeOhARall CELER df'tﬁ& rSﬂ%I%hlm 105 is mounted

handrail. Rollers 101 15 are nounted towar
ofon Asharkagntanthhas @ springamechanisnTfor pressing the roller against a

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 erough to be easily
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
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

front of the nechanism for progressively wapping a
filmaround the handrail. Each of the rollers 101-105

Is mounted on a short arm and fifps a spring nechani sm

for pressing the roller against a 20 handrail 200 and
film160. [0055] A further three pairs of rollers 106,
107olees Dosy den adequate;twhile dor anusiuat rsopetre teirdtail profiles, for

devy] 0 i | | ly: d,
o EEdE iy be RebStiai: 18 REGAde Horreliase. 108
ly. It. facilitaf ar at | f th
S TBRE o o haEbe o 5 PEREALCE, Bar st s g ot
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the desi gn of the trough- aped el enmen

5_t hgssyaa_ﬁall)omigrooﬂmgessc{sfﬁbm? amdmfri 'Itﬁmpartbwlb 1|511§ 1122-ct)2«’3t&re pivotally
in | requjr e lip roller asse 0
opSAAEE L Aha RB0NS by 2 artnes maliadiia Ben 124, that engages a
enogolinting bratkée26 aESHIPR theRER ﬁérﬁe%/\(l:\?\#lg%tqm.e

pairs of rollers, reflecting the intent to
fifog irel il s ill b .
un.!ie_r_?:]f)od tﬁf%@?gﬁgqn%@i@%%%Hg?m%al%;ffﬁag?ﬁgza During
;,Istmt'@k ﬂmuﬂtld‘_rganthmtbmﬂerl24oélla1w{‘sl@rrﬁrtﬁheam@it béfeplay or axial
0 igations -11- rollers may be

10 adré‘qu ?%rl e, part3 nféﬂgz%q%%rtgahm &an be dptated, freely. As
f oindicatedyh Figure ) r s
rol| ers. _[OO&%%[]l ﬁ*ﬁ%@%ﬁ%zﬁéﬁ% th%/é’[réﬁ(} Eﬁgﬂ%sﬁk?p%g position
antficdied lines) ol a Billy aoseshposition ¢soliceliriescinutigard 6a)sfully engaged

oAt RaNdRi Zoh. A% il Siadisd the TRountinmbaltd24 can be
pi fully dightersed) neitich il daiBe HRds ol %Wﬁ%ﬂbé&& side faces

bolt..124, that engages a nounting br
15 arehihretouting bragket 126Giao 89 to BoyarelyGiilgn theawid paits 121, 122

B e o0 el g O3 21D, 120
BT, 54240 Bl B ST o o st o
T g SO i 01 GPSR G W R B B for o

froman open position (
clfﬁ'@éﬂoﬁﬁiﬂalﬁ «(solid lines in Figure 6a), fully

engaged
[0059] The rolier pairs 108, 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 108, 107 is intended to engage, at
least to some extent a bottom surface of the handrail 200, they are provided
with extension shafts 136.

20

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 also

causes the side flanges 128 to engage side faces 15 of

t he mounting bracket 126, so as to squarely align the

two parts 121, 122 and to retald-themin their

correct positions. [0058] Each of the first and second

parts 121, 122 includes a first arm 130 carrying two

r ol[P@f1hai r s ADhowny uppet ends £fithe Teds 44 grieoptiovisted with small

for. [ [ g ! T [

pai TR bole iR 4 g 7Ba 120, S HRSHed M he st and second
meqieaty 424, 122, hgen deehl secursd! iar pbsitibhe TRy tiegod 146 generally
mechani sm 110 for the other  rol]er pairs. However

ca@NSHrSs At ther tads 145 mavertagsthat ihdevedicahgitgations and also
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[ 006d$ 1R2fder notrrgtate o their exés to rhisaligmtile nolieisetOdai r
108 is nounted on the second arns 132. The rollers

10§0062] nountAibthenvarivust rofléas ¢an bérotidal wittesurfasay &dapted for
to vertical ll%' ext ending rods 142. The rods 142 are
I

modRelEaartgular fURFlRNS. foy @xaRtPle.thenerieal sing sidesoliers 38, 48 can
i‘z%ll% }eléfs?\?élg QﬁmWhé\’d? gg?ﬂ;ﬁﬁg& %oppgt? 'é:nu%%é ré?\d{ ering action:;

upwar 0O as to p agai ns

10t héhe pressaure 30llen B8 and roflersi 131-007 tdzm dlbbd provid@@@vith a resilient

-12- [0061L, As sho upper ends of the rods 142 are

pr G B dornf Tolle! 106, HaSe et beorwaller il & firmer @irface. The
ro S [1d t f t I o
|1l e e 846l R BT pREGHS reslen
14enajeriak thiat providesiaddgh saefficlent o ddctiot2fordive fitro g&0h dihe rollers

- of e Eoisref iy, Fkexefie; G reliainanSialeral e sigone material.

rods 142 do _not rotate on their axes to

200, l..e. th [ [ _
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ro (F7)A ' S f : :
b dt 1 A i RS e i s e
angubjegt of ctdniies Fxent! 8,682)808 Anderelatedt apislioatibns mMThis cross-

T oSPHISTE ERv TesTemedd tiRdonefuangl desctinprotie BaRdrail. This
befiph q¥ ! iAarkated ht216¢Hild 8Bprises a first film layer 162 with a first
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

- 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
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

formed froma spongy or porous resilient mterial

that provides a high coefficient of friction for the
film160. The rollers can be edgered with, for

exanpl e, a pol yurethane material or silicone material.

15 &;0 6%]@§Referring first to Figure 9, there is shown,
sch@Fhtneghl §0 ag tocsadwishdheoprintedamattem166r betvean the two film

th ' | ich filmis. th bj ect of
car PSR B8 170/ A, S8kt Rioteet Beliintegmaltar ons.
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{orfROBESS ne “BRbh Ein v 4 7hER rfersbivia bidhrgless, lear flexible
e . NPT

o o e vible SR IC pRSSic, el ARl Théce fims are
5t hareyidechwith egelaasetliners Thus, Londd thertop dfshe fipgtifiledayer 162 has

15 BRREUCHE Cocdn WhRiabEr K70Vl Arsaciclad adesive 172, after

[ 0Uba]relaasedinerfortdtreet iregiovedy RY thEblapilidd i {
ndi cated at >1/68. Th?%@%lrl ntfej1 t(?r;trhe first film

i's,.provjde S .

c arllgﬁé 1@&’ ‘%‘"Bg}b? comiped filne 160 sheme intFigare 25

exg&gé dthat_it will often conprise a repeated

pa | Showheswitkhwfithefilm preserstiysipplied igaidramonly 13 inches.

WO i gible.thi ess,, So as not to - )

104 Ef r??ftﬁ%ﬁ?g‘iﬁe‘gw’géggw %8"‘%@&5 BE, Glitcloca desterwidtn depeading upon
Thihe paitictutat emidrail aggifeationpri nted directly onto the
top of the first filmlayer 162. [0065] Foll ow ng

apooesyt 1 on GRS it Bheby Bhatthe ird ARFADA] i 1JYE! 162, 170

30 170 with a respective secon ayer
i sWapll beth be dler, fapserhetdpplications, it Aiayshs desiriBlc?® colour the

to i i nt ed er 168 between the two
" i F%ﬁﬂﬁﬁf‘%‘l ﬁ@z %&erﬁﬁasﬁ%\@f viée ¢ild het 2 solid reniform colour fo
r provide rakh 261&) f J . 170 i '
Brgf erably anﬁ?lge [h@gl 088 Eﬁg r}ga?&ﬁﬂgg?f@{ g']aﬁ%'i.'?lmg logloil@g&lfacturer S
wi 1905 a8ddhis ealeyr couldrkes awotowensiddiated adtie gie/ Barticular product

$hwl;s,ﬁ’aféfr%}££ea9ﬁééef‘é’§'tﬁ‘%ﬁgﬁ% &%ohﬁﬁ{ﬁhéﬁﬁ 7053 dasired, could be

beenovitleidnwithl sofrestirgiegond filmlayer 170 with its
associ at ed adhesive 172, after the release |liner or
r

0g5o) <10 ARgiSr SRR ORIk oA e Do B himey o
20 ripjotest® 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
25 not then be protected, and would likely be subject fo 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
30 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. 10 For the present purposes, it

woul d be cut to a desire wi dth dependi ng upon the

particul ar handrail application. [0068] Wile it is

expected that the first and secthd filmlayers 162,

170 would both be clear, for sonme applications, it

may be desirable to colour the first filmlayer 162.

Th J@la ef apnlicationay the fibm is dudicaled at 460 iand cornptises a first layer
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har&naiule tHeofilnauto beaediatcbup ontmas!swewal felense dhet t1B69s provided
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sudP KBRWRIBAPRSEi on, the second film |ayer 170 and
oul.d be omitted. For conpl et eness,
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et S ARl Ron 46T P SR iSPRiOBS e Wik matt finish

[ Q& bgpﬁefehleral could al so just have a solid colour,
optlona y wwth a notion indicator, so as to serve as

2, JOURl 2, U RIARIEYbIE BRI rerr b0 Y dhonied foh fim. As
be irdicatedd Hse ffi lmeu:ian betm@omhaﬁenham bubmdratgtierally, it is
6, 450 cl ai.ned -14- rel ated

154p EP‘P%%?&&R@PF:' ABgar af ditereridhermeriastic skstemers could be used.
conprises a first layer wth a first adhesive |ayer
on the underside thereof. The film 160 can be forned
of pol yurethane 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 5
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 a thickness of 2 mls and a solid colour; and a
second film 10 that is clear and a thickness of 3
mls. Thicknesses may be reduced5er varied to mnimze
vandalism Also, for sone applications, filnms wth a
matt finish may be preferred. [0073] The foll ow ng
table sets out preferredARldpdrtied for the film As

i ndi cated, the filmcan be a pol yurethane material,
butMatariglgeneral Iy, it is 15 expectedThafo a@ﬂ@%stomer
of different thernoplastic elastoners could be used

5&5‘?@’9&?@#&%@%@ T3 "BsA 3 Tensilo SoRbh
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S|Ie Stresses@®0% Strain: 6.5 - 7.5 MPa.
10Te%ﬁ323§? CpepiebAGTMDAI2H2688) 11.5 MPa. 15
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é_ mat e El ongati on( ASTM D412): 400% Conpr essi on Set
ﬁasweﬁyessga@u‘r }@&camo% 22 hrs@o0C 65% -205 MPa.

Abr@gisciﬂatwgee@msswam) 15-20 nm 25 [ 00§ 4] A% MPa.

deﬂ'@rﬂSﬂeISdmssas@‘mﬂ%r&tmt i nvention proviggs . 11.5 MPa
prestretching of the filmin one direction, typicall

°l' m of

150f Whitmate EonGaticH(ASTM EﬁqF) . a strai nhdédwl d be
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applied in the |ongitudl na

thec ?ésé?én gleg(Ag?%@ﬁé?%The exact degree of strain

dlrectlon of t

r'ng e film appllcatlgn

I
i 207
han(ﬁ ‘18 ﬂ@ééguratl on, etc. Nonethel ess, |g5‘|305 now

real [ %
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




30 such a strain nust, necessarily, correspondingly

el ongate an inage applied to the film For many

i mages or patterns, this small percentage of

el ongation in one direction will not have any

significant effect and can possi@ly be overl ooked.
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n thas abl e solvent, to
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i sabr2@®| dBd itsl balustriadevet 188 dhettier @tdvﬁingﬁ Wwihilen om@@oll’ of film is
for ng ail; the handrail is indicated at 200
an!f' frade at 198 in the drawi ngs, while one
t%of f| Imis indicated at 174. [0079] The
M us 10The apnavatus 10 is meounied dorthedalostrade 388, 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.

[o081] During inittal 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




Figures 1 and 2 preferably nounted at the top of the

escal ator for down 20 escalator units and at the

bottom of the escalator for up escalator units. On

instal |l ati ons where obstacl es prevent nounting at

these locations, it is permssible to attach the

apparatus 10 away -fromthe ends on a straight, sl oped

portl on of the handrail. [0080] Initially, the support
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10 92relless dPdRERE isimonitorgd tiehdirelthaeiRsy &%ta&p@r%zﬂandrall properly
W‘nlgq%rlﬁ&m ng the handles 98, the main frame 3
t h8R ed on top of the handrail 198. The tvvo

tqps 92a, b of .the trough- shaped el enent 92 are
&losed By this dime.nther ardsmidhesirameadd amgagppwied on the

t h nd, d t hi t
S 0k, Dy S 5 et
nodisptacedtheosidesroliers 48t inWeds CoRtiagic tétfhtﬁ H{éﬂlhgnar il 200, to
pro er 0083] E§ this %1

Ii/% nd evenly. L
th% FYrgtRlY Jecatecand 568 Qrethleoapnaretumaﬁowah|respecib;o thee handrail
rotd) rs 38. The knobs 52, at either end, are actuated,

dlsplace the side rollers 48 |nmards until they
t he | ocate and

ter t he aﬁﬁgdé‘@iﬁg 200% {Zﬁ e %Btjé ergﬁet%mﬁjbﬁluﬁrade 198,

ZOahd 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 boit 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




[0084] The suction cups 20 are then adhered to the

bal ustrade 198, and if necessary, the adjustable arm
portions 16 are adjusted in length as required, to
ensure proper |ocation of the suction cups 20
consistent with the 20 desired- 18eation of the main
frame 30. The notor or braking device 78 is connected

to a suitable power source (not required for a passive
br aRandyall frei ibea Tagper position ansefunstioping: asalesited. Since the two
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harufrﬁuelsem@ldca:nndﬂe goin for a short 30 period, to
ensure that all of the rollers 101-108 for pressing

t he[003$1n ont offidend16¥- théamﬁrmd |sa§rﬁolléd Frdth QH@‘Frst roll, the end of
Sib%I on and functioni ng desired. Since
I

solgpse ghesh 466 J%ﬁqwatastfmmdhgrrdmmwmmmm the take

ar t can be vj ewe
103 AR end Pt Bl 17 W pb ) 45 e enston
r olrblt;r & aadshemeath \the Q)réé’éhre rolibe86! BAd thEh %fdhered to the top of
e| nt &e i.nspect ed. [0087] A Yol |l 174 of
%mamga |8e The Bidle Qdﬂ@& abihe diimoendhare mﬂnually wrapped

62ar&§ﬁﬂﬁa for taking up the rel ease
sheet 'S r?tount e%mdtg(l‘%ﬁ%@econd spindle 66. [0088] The

ort he f ' d f the f
Chiogie)t 0° 1B hlfianed A0 Bieh&h shovel it fanodd o4 short distance,
15t heofthhmr@ﬂlmwsmm@@o pasY 'l'ﬁi'ohgﬁ thé@tlré%hl@hér%b'n BA& the rollers
The end of the film 1indicate , IS passe

ar 80 dhe Rressurs: wiler machanize SAdvispnthet film |160|cafeasdx tiee handrail
rogr 86, and then adhered to the top of the
handrail 200. The side edges of the filmend are

R R RN S e E—
shappliet & theci®andrail, 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.




15 so that the filmstarts to pass through the entire
mechani sm and the rollers and the pressure roller

mechani sm 90 wap the film 160 around the handrail

200. [0090] Once it has been confirmed that the film
is being properly applied to tH@-handrail, i.e. that
the handrail is being properly wapped around 20 the
hanﬂ]all that the edges of the filmare aligned as
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C BRI AL HCERE 1656t of e TandsatWieh okehandral has
appeeacoverdd)ghén kie otHap h‘éﬁé il c%er%ésu%ggw ﬁ%ﬁﬁé trgatment.

strain has been found to be ependen

R0 <Lyl UAE B AR 0Bl i bt ks o run

hutasdistrip, daringrwihichiyis ensutﬁcﬁﬂfat fi%e film &H e¥Rlo! ntg?get folded in the
16 GotHES b1 nrin hepked “én&%%’u'n«hee% pééﬂie afaey bubbles or

{1 winkies, bRerctaRies! TheRtABn iR bl of i §54 an the spindie 60

renmoved, and the tension a
be@an hepadjustes, o cehter e fiimrmthheJBré‘dsﬁ?é BAp méﬂ”b? the pressure
0

he handrai | O can bée run
ap'ﬁ";éFgﬁgaﬂl?%gluﬁfﬁg {fﬁgo%?ﬁary-e | ength of the
h?’zﬁgal . V\h_ﬁg one handrail has been covered, then
t er hahtPatreteh pfiibediln) ixccalculated amemeasuring a repeat
20 L r1eAGHPSA the film. If the original, unstretched length of a repeated image is X
and if it is Y when sfretched, the stretch is calculated as:

stretch percent = (fY-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.




[0093] Typically, the escalator is jogged or run three
nmetres to run a test strip, during which it is
ensured that the filmedges do not get folded in the
15 rollers 101-108. The filmis checked for alignnent,
presence of any bubbles or w4d2kies, or other
defects. The location of the roll of film 174 on the
spindle 60 can be adjusted, to center the fil mand

t hd0BP8Esur e Hppfollowibg tahle Braives esemplanyesctiisgs dor the braking

adj ysk hf e The retch of .the film .
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repeated image is X and if it is Y when stretched,

the stretch is cal cul ated astaglIgEpch percent = ((Y-X)
/[ X) x 100 25 [0095] Typically, the desired stretch

sW || be about 6 percent. If $pgEsdretch is too |ow,

10

15

- 20

R | el

Lhen A e o R DEyicR 78: SetiRboBos SHEth 0
evi ce O -ASHOReHRgY—L—The
stretch is (YR then theﬁggttin!g IS 14%rned dodm2

-20- [Qo96] THBM ol | owing tahle 2 gijes exenpl ar)
settingefol_the ®raking devd@e 78.| whi chS5shows]t h&1
the requsred tensPon forice, t3give Ja condRant s{x 46
perceni 3tretch d0 straijn, caggvary |consi @grably 30

!

TABLE 2 85 |[TABLE43 Brakiing Deygce 79. Setygng, 66 1g
Stretch &ilm 135 142 J_5f0_mTT'C')"G_5?"5'5 65
38 42 @1@%30..151?1815 2048;11112 382’
788 |8
30 6 7 7
[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 rem'oved, 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.




30 6 7 7 [0097] The handrail 200 is then jogged or

run for another two or three netres, to test its

stretch. Again, the measurenent or cal cul ati on above

is repeated to determne the stretch. This is

repeated as many times as 10 Jgpgessary, until the

desired degree of stretch is obtained. [0098] Once the
desired stretch is present, the test sections of the
fi1[00180]e pulA=dhedilnd60 dswrawn furthdrhalopgdihef hahdrail 200, the
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o lyon SRR PSRk Sy 0,
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handrail unti mis conp y I'hconta

]E héhe _a‘ahlapﬁrtl amm,‘lZaatndsEm/\sudztiprﬁé@:U E? E;ehe reglﬁﬁlléallh‘hﬂlﬁde rollers
| | n_r .pe a | 0] e entire
ek A 100KERStE 1 16BGRG mEharm: D i g shel falves 92a, 92b is

buspened. STk ahefithdless opg, { I
revlgl ution and st oppesd V\heggtﬂﬁ@r%fi I%% g\b{ehr P%B%'Sa 98 and the
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Fiﬁéﬂﬁ%tﬂétﬁﬁmé.o' | er extension device 120 is detached
fromtihe main frane 30 and renpved.

- [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.




The support arnms 12 and the suction cups 20 are
renoved. The side rollers 48 are |oosened. The

| ocki ng mechani sm 100 for the shell halves 92a, 92b is
opened. The shell halves 92a, 92b are held open with
handl es 98 and the 15 applicat-02240 is renoved from
the balustrade 198. It is then either transferred to

t he other handrail if this still needs to be provided
wi t[90408] | m Newsiagdhe Tl hasibepn subiset e prestigiching, it has been
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hand to ensure that there are no bubbl es or wi nkl es

- 2400108105 Tasulinefor release shephiordbefilra g 92 issremoved, and it

oL SRS bfmicte o SRR I End BAFR0NE 102, 104, 1
pr olfeert wordss it isfalignedfsd that g bxposed; rtfilmeend 185 bisects the
ion i he filmw Il cause the end portions 182,

1518 M&APolfence creeping apart. 5 [00106] A heat seal

- sealing iron 190 is used as shown in Figure 10. A
f| mm&a i s pt isvsaneatheds downieveniy tatensige thet agaimthere are no

Ily rectangular and has its own
reI ease S@rl&?&ﬂ%ﬁe filmcap 192 is fornmed from- the
eri al film.160 itself and preferabl
haE&I sane Tt'ﬁ E§ﬂ€§%a"n§s"%a9ba‘§éf:'eﬂfpr?gﬁeq ﬁgﬁ‘\'"%éhe flm cap

al Hbpustariing 8P Wel cBAk? ahddvbikEwarasakEaides. TR 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 fo 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.




10 filmcap 192 is transparent. For exanple, the film
cap 192 can have a thickness in the range 0.5 - 3.0
mls and a wwdth in the range 10 - 25 nm [00107] The

liner or release sheet for the filmcap 192 is

removed, and it is placed sym®2gcically over the

overlapping filmend portions 182, 184. In other

words, it is aligned so that the exposed, upper film
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suibuRBles, gswimbey of punciures may need to betraade witht datedian
| eave an inpression on the filmcap 192, but this has

t h0QHIRInt agNQw apnfantiched dbuve, tHendifficulty Witk pt&ddingsa flexible
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tr s iR B8 TR Tidrg St e B3R e 495 Sirbn of the handrail 200
i nbpingt $pHvedsa ditans8 ¢ Qbow@hé 'nbﬂ}rﬁl QH%dZ@d‘tMgﬁ%me bottom of

gth of, the handrail. Despit due caré
15 naﬂ"%l!ié%slﬂdwaltﬂ%@/ ab dds argiiecatedam dlsialbm iDgrbelov tiye neutral axis

DUBEH U m C nee

or 240 T Bhek ol B heoislef PGS R Bt idheranoculus of

ouelasficityhthamtiie) kst @fdh .

adher t}ho .the surface o? %Z%ﬂgﬂgr@?ﬁrﬁgo{?bkﬂg%ade of resilient

bu%'@ﬁ nerc fnatesial oft isuaktnestesolely the characterstiesi®f the stretch
' lhﬂltﬁ‘turfbe%e? 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 iocaﬁon, 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 neuiral 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.




[00113] Now, as nentioned above, the difficulty with
providing a flexible 10 filmfor a handrail is that

the handrail 200 is flexed in use. Figure 8B indicates

at 240 the neutral axis of the handrail, defined by

tension elenents indicated sclpatically at 242,

these usually being a series of coplanar steel cables.

As further indicated in Figure 8b, this results in
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e i e T ol P S0 B besiaobzs ok Bkl that the
g}l 5 ﬁgegge raf{ela Fpbafediase, hte% tol ﬁ]wﬁﬁlin@dbﬁgﬁ%ring effect,

in applicant's earlier application
pr d@oéb@ adgesr 246 téwmd ftol shove8hortl porfians ithat yeraabu adhered to the
i ndi ca

2adanl 0 il s ittt nhaveckrPkEa Sbay from the

10haﬂ1i1”n@lréll 200 @@b@@ohﬁnédhtd‘ﬁné&&mﬁr@ﬁ@ﬁQﬁtﬂh@héﬁérali below the
m ddl e of shoul ders 250 of 25 the handrail. Even SO,

at Ngydml axis @48t i on, the edges 246 of the film 160 are
substantially bel ow the neutral axis 240.
Co@@til&nt | y Acsbedinghye thammesent iventipagresidesoapiestiretching of

rold er for mpl e, at .the ends of the escal ator,
IR, 55 et B egice 8 of PHes iRl Bpasiid Bg Ststh or percentage
co
o PRSERR, o i i 190130 At e el egro of
15ca@@ﬁlprﬂ@mwr@ducﬂlpauntlgngthu 0’f§h¢ ﬁlmtnt&a ndgative ekbngation that could

S oipout ke’ Tolsw TR neSli yhat, 34 Rifions R iR 3e0, Ben when

f r ée hBAdIAUORIs flested, W|H‘hlw§?§ Bé%ﬁmtéihéd fi 'téfhélén The handrail
capabl e of w t hst andi ng the necessary degree of

st pedyhitsg)f 200, sprrticsiartt dewardsidbe lins a%nmaw be faubjected to

oc SspifcPot bt BRh s, hut G ek shal i thel i Iy atways be

20 dO\aﬁethleI $teaindGBAsEdten ﬂéth@@mu?dlﬁeHéet@ﬁthﬁﬁ fé'the film 160 to

wel | bel ow t he neutral axis 240, and as such” nust
cofift fess theohandrall hody 200 extent, if they are to

[00117] While such prestretching of the film will increase the total fensile
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 filn 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



remai n adhered to the handrail 200. In practice, it
has been found that the edges 246, after repeated
use, tend to show a wrinkling or puckering effect;
i.e. the edges 246 tend to show short portions that
remai n adhered to the handraid2g200 alternating wth
short portions that have winkled away fromthe 10

handrai | 200, to accommpdate the conpression of the
harRfigsive, used torrdhere thealiina 166 te4bandr@dl120) without causing any

pré‘?@?‘é oY BRI 1S RobE: b degr oe of
3@3@@13” o e B Hehing Sﬂqrr@"agtu?oﬁleﬁ&"%?@&géhemgﬁs of the fim

t h
| ettt €44 5S4 0, i e

5 ¢olifitgntioe @f ot impesingTexcessiviel carnpressiveusteainsadn thad fi !m 160. For

"o th RsRht, ehiigf, 25 inGaK TolhaRssive sl nareriaither totally

haeumnat dhardyt lekseldd r 0
ﬂ}ﬁ ﬁ ° y be subj ecl'tag%I ttogaéésél%ﬁ!lﬂ? | i(l?¥%fts E@Eq'r?oevglé‘?msaged that

thu% extandsaround forlocatioris such a8 tmose indicated at 252
| Co t |
Z‘h};’ﬁ?ﬁ“ Edﬁ%ﬁ?ﬁ%ﬁﬁ%*&@w Fiythor SIREGIREYINS 244, Wil edges 254

10t hanhelpateathe ﬁbﬂylsmaxte{rﬁﬁﬁgla]mm id?ﬂ'%léhd of the lips 244. This is

20

25

ﬁstr tChlg{chf the filmwl!l increase the
gsirab! & pueedthes arpelocaiedowell under t!neemam body of the

¢
A e, 3080t Lt 2 U v ary v
t heither isible;net etetfalsiertsy feelnhérethd uskPQribs melﬁ%drall with a

@M still be,acce tablﬁ For certai n handrail
de SNOHRIG m%ﬁ% $ersdhat bave atteadensy tapiski ailtbese)edges In

15 { ey o G5, 0 BGEE 35, Ko RS B outing

fbethﬁdmglbiléytaﬁ the ﬂlﬂnd@ﬂ{iﬁ%mﬂ rc@taéhe;%ﬁw ? glﬁeét@r bPRsser extent,
i 0 r the s of the film1
ré’ﬁ 9"6%%‘%?3?"@&9@% MHmRa %b%f il peing caualebup Jvthe handrail

shdriedmeehasisgrt ed to be so small that they can be
readlly borne by the -25- adhesive used to adhere the

SI or ?Igfgatn? !&ﬁ%?ulﬁgztgrg %@éﬁgg I‘f%} H@lc}’% El}%gﬁrpquoo\yﬁa_p@] around the
| rharideai aahibe adjusted Bat, willsddpidid-ah S8ditidudd Hrankibsil profiles and
quetSa"g{IOHS Hav{ng 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,
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.




160 were |located relatively high up the body of the

handrail 200, with the 5 intention of not inposing

excessi ve conpressive strains on the film 160. For the
present invention, as these conpressive strains are

either totally elimnated or 926least reduced to

acceptable levels, it is now envisaged that the film

160 could extend around to |ocations such as those

i ndeladmed at 252 or 254. Edges 252 are |ocated

further around the |ips 244, while edges 254 10 .

anticipate the film 160 extending al nost to the end of

t het.l i psinZdsmbihhtién, an efttfjate bhadrdil A6e aaRo@setitatadic®ed to the
| ocated wel | under the main body of the handrail wl|
nothaldrailsthe filny contpigtagit a festufiln ayarqand at first layes ofnadhesive

an | | Sy # I I

5 neaiBbendht 1St fhrtelefpadinGREREIA bndhd VLRt laver to the
t hdemdraibnshéreir theafilm lrad baete appli¢dtoiihaidrait@stension, whereby
edges. InﬂéS time and with repeated usage, the edges

t hdho kmd udesragiasiredgyastreted, thereby o gbleasbraduce asy tendency
th [ CRIK I r
exiiohedBL U SR 3 deplaftsCfioh e AoRgiaAl when 338 edges are
f i lsubjesit do comnpgbdsivasirainshe handrail drive nechani sm

[00119] In particular, the degree to which the film

160 wraps around the 20 handrail can be adjusted and

wi lg, depeagnbindtit f 4 ?ﬁdgdﬁrﬂhéid filP %IEI I8 th claim 1, wherein

installations. Having mwap a | arge way around

t héhex Silvarexdends, @ least patiially, ageund thesouter surfaces of talgshoulders
of ' [l away fromusers and not readily
acgi@%'fb%gelag?anyone who, for whatever reason, m ght

- want to try and peel it off. On the other hand, where

the filmwaps all the way around the lips, 25 it can i
15t emd t o Abgetibinafion pé anbartivailland avéims asralaimed i claim 2, which

Pkl ot fon e B o By needed et ween
these two paraneters. -26- Clains: 1. In conbination,

an elongate handrail_ and a flexible filmadhered to .
thé hafeampinatioa ¢f a hapdrail ard adfilmasiglaimed inelaly & wherein

onthe i e Becbn 1S, RERAEER BIBC Pt pahgve bonding

20 | ajhw s¢coridiim layer on top of the first film layer.

10

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 fiim 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.




handrail, wherein the filmhas been applied to the
handrail in tension, whereby the filmincludes a
desired prestretch, thereby to at |east reduce any
tendency for edges of the filmto separate fromthe
handrai |l when these edges are -2%bj ect to conpressive
strains. 10 2. A conbination of a handrail and a film
as claimed in claiml1, wherein the film extends, at

| east partially, around the outer surfaces of the

shopl der nbi n 0 a

ha;wdr ot A coﬁ‘bﬁ%ﬁcrr?nﬂggé@hgedr@dclgwg &Y I'%Inattkﬁ @m extends around
i ndhesbsuders bEthenhandrail 40 thérend iof e ligd of thalfindrdil A

conbi nati on of a handrail andafllmascalmac? In

“claim3, wherein the filmincludes a second fllm

SLZnga?ild cd ayeﬁohﬁ il rg:;rafl‘%glafl rfs?'?tég ﬁﬁ\‘ﬁ?%@ [aém I Wherein

10

cor?be rhlandtatl eImprisesdraaritinaods dodp bhhasdrall ahfé’rﬂ:iédﬁto be driven in
inted matter, between the

ncl udes,
fi ?‘sst@ é ﬁw #%?ﬁé#ogn%r i ’&W?Yd ard aharein the §imAs generally
corntiatow aRingatheated
claim3, wher elgﬁt t he gﬁ E{ gyﬁg?{i@rﬂr%lgﬂsngﬂ@%é?gnwbomons Which
paP@’SF?P pap&noliierdo forgd jeinti nterval s al ong the
length of the film 7. A conbination as clained in
claim4, wherein each filmlayer conprises 30

p0|19urew1easmbmambnewf @h@ha?‘al@ﬁ \ : .
r agge of 0.5.1t0 3 il and  an aﬁar@gflgg?éﬁg{ fnht?la:m 9, wherein
e

film exsnds arelnd thﬂ Quisistesofi the thaedrailerd af isaszﬁanmuy covers

1fﬁej ho tion as clainmed in claim2,
wherenn ﬁersgfltﬁ?@% en around the shoul ders of the

handrail to the end of the lips of the handrail. 5 9.

rrbl atiop.of, a handrail and a filmas clained in
150Ii|'m1R B
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iation as elataediin Jaimr ves1@ whereinuthes adhesive

ccRO s YARBUAL of 1 NN Pl it 30 lond Randrai can be
gemchmtp armbwtthuubt!ne faxiivlg ﬁll'h%ﬂld?ﬂiﬁ tesable! fifh BaRHePkchanged

ant%r'aﬂg x%?e ﬂportl ons whi ch

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
presiretch 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.

16. A combination as claimed in claim 14, wherein the film cap comprises a
strip of transparent material. | |




overl ap one another to forma joint. 10 10. A

conbination of a handrail and a filmas clained in

claim9, wherein the film extends around the outside

of the handrail and at l|east partially covers the

shoul ders of the handrail. 15 -128-A conbi nation as

clained in claim9 or 10, wherein the adhesive

permits renoval of the film_ whereby, in use, the

el oifyat A sambinationcas drimeddaclaim h5awberdin gach filmelayer and the

Forot st dianqHeg, el i toheod FoRE el gRistomer, and
cl adavhchasna thiekrask ¢ffindhe 05 tofeemilount  of

prestretch applied to the filmis in the range of 5 to
8 percent neasured as a strain applied to the film

515,17 ST BAREIB: BT 18 Mo e i, nc

medbefird cap aresdliiachinegpt ardingle tdthefaxisof tHethaAdrail in the range
ogﬂ'g ion as clainmed in claim9, including a film
-8

lied over the top of the overl apped end

portions and fused to the end portions, to prevent
separation of the end portions by creep. 30 15. A

. corfti natA methed of sipphdng a fiexible flm toraanevingt endrallnthe method

C
106’

filmlayey awo\ﬁbmq &t filnP cOmprisitP BfilRl Hilfeet AndBfifst layer of
fornmed fromtherrrrt')&astlc el astoner, and eacCh has a
t hiagkesive on the u

¢ B Wt BomesRintEfy ko nia Bl PReng BEGEER: Log ot an
i\ggl Z :Tgﬁ]gg ag?hi‘ﬁgoénd eiheaRg rfitst ighd! betheafe® to @80s@Pace of the

jses a strip of transparent material. -28-
I%()%ﬂ{(i[%m&nati on as clained in claim15, wherein each

reidey theyesf, tthesfilm being generally elongate and

applying a flexible filmto a noving

.15haili'@f‘9fel'f} the nethod 10 conpri sing:
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(3) applying 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
fiim fo adhere continuously and progressively to the handrail; and

(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
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
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
filmbeing generally elongate and having w dth
corresponding to the width of the handrail; (2)
aligning and adhering a first,end of the filmto a
surface of the 15 handrai I;'%gg') applying a
substantially constant tension load to the filmto

rovi,de desired degree .of .strajn to the film (4) . ]

28 PGt s ARmER 1p i 28 WﬁlﬂBHecimi?queﬂ%ﬁ&%f"m with
stifficiept efiditheic Festh frid Bhd® oRdRENipsCOMHeNRAMIRY #ad in step (5)
“F%[ggres&}(_ely to the handrail; and 20 55) ensur i nfq )

ng fae film jarqlingt thegshoukiers of the bangal & §he eagelof the lips of
i Ridrhy adhered to the surface of the handrail. 19.
A nmethod as clainmed in claim18, which includes
providing the filmon a first roll and nounting the

irs d . spLnd| ' t, ot heshandrai.l ,
2g'nd %Zéﬂ%ﬂhocg% g?)c'%lh‘;e%tawpﬁ})w %é]%aﬁp#@&ﬁ? 1gng\) ?E’I }Ng??et"?) step (3)
coimprises applgingfa strain toatherfilin the @ngef 5ttb@ perbentagai nst
the handrail. 20. A nmethod as clained in claim 18,
whi ch includes providing a film having a width

23uf f iAcicentbiriztionr 89 elaienstd i helaibh 02, dghere $tB§ (3) comprises
[ hod i ncl udi ng progressively

handrail, th 30 e

aaﬁé{ﬁﬁi%ﬁtrqlﬂé’?ﬁﬁ‘??@%tfaiw@opqrﬁ@%houI ders of the handrail

by nmeans of a plurality of pairs of rollers, each pair

of rollers being nounted successively further apart

24nd Armeitwdiarcciainne iearyf onenef dlaines 48 ito 232iclugling @verlapping

ofiF PO SN fofin & ARG 03By ABLHE B handre e
ends of the lips of the handrail and, in step (5)
appi t filmaraound the, shoul ders of the ndr ai |
287 “PRSIRS g el o Zndvahliad ariviohg s AffcmRcet the
oagla;jpeurmﬂ_ ;j;cmiawmlom_e fibh, Qh(?hjﬁngltﬁuetf?w% : tltyhﬁé @'ntahpﬁirﬁms of
onpri ses a ing a strain to the filmin e
“ﬁﬁ%’@e%%gp%'ef'focrseﬁgf ﬁ'@rﬁgr!d BAHLONS.conbi nati on as cl ai ned
in claim?22, wherein step (3) conprises applying a

strain of substantially 6 per cent.
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.



24. A nethod as clainmed in any one of clains 18 to 23,

i ncl udi ng overlapping end portions of the filmto

forma conplete loop of filmaround the handrail. 25.

A nethod as clainmed in claim?24, including providing a

filmcap at the overlapped3@nd portions of the film

and fusing the filmcap to the end portions of the

film to prevent creep of the end portions. 26. A

27et hAd asparhtasnfed dpphydidgiam 38hedivie lfikdi toga Qﬂb\t'lh@g'lamlﬁ’@i the

orm the end gofretlons at ap an '

f 1
afhareliS, samiyisBe: ol nagns Tor BRnfign dha AEPAralS to o
b@lhgnr@@é ea $itdti gpirlié mswfbmnwuﬂtuﬁ@@smt réINef filrh;"a tesdloning

apparatus, for applying an adhesive filmto a

'd%&‘ﬁ FRj FeRhRG aNsionHe thﬁ;f\!fﬁr tx aply. griasired mgrouns Ghsiraly to the

filfEB8Rrd He MRURLAPMd 'ﬂc?tﬁboﬁéﬁcﬂ’ﬁﬂlsaﬁooa reééﬁl'éjﬁfelraﬂg §or 8pplying

first spindle nmeans, for nounti'ng
pPrespyie tg the ddm ctmoagse defilbe tg adh@rpptb;the] gandnad; whetebyi imeuse,

o I o P BAAER IR S0 o T e LB

frometheirst rol awith fther pmsplhw mganprf@seausmg thet filer fd hdhdre to the

he filmto here to th wher eby, in
h%idi,gﬁa{'%gjentgﬂa?ﬁinp cgegweblgeagrcﬁtgﬁlﬁggla% "T he appar at us,
causing the filmto be unrolled fromthe first roII
2%(\nth the pressure neans for causing the filmto adhere
"0

thR RpFTALS PS LRIMSde IN G0 A7 Jvheseincthe mounting means
iNBIIBSS rRichHh ipshRr Fdclum? 8ttabim8RPBF ft‘ﬁé‘ ?ér h£des drfboth
claim27, wherein the nounting neans g es suction
swinse of grbajusiiad® at t achnent of t he appar atus to a
snooth surface of a balustrade. 29. An apparatus as
claimed in claim?27, which includes a second spindle
2%eanAn appavdiis msaclsiewahth clairh, 27, onhlt;iakthcﬁgdeqoaasdoehdaaﬁwle

t.. is. unted jn,u and a dri,ve an
meAiSion bl SeEthd 1oBF a6 1B A ST HRRY, Riten iy use
araf o idrive fmesms bedlvbe®theMfirst iarelt segbritdIsBindRAMSesiY SPBereby
the fir ans to drive the second spindle

unyundiag q rf@i“egﬁ?)“@a[@re@ the drfespinirlie sppangl causpedhe firy spindie
mbéh@ tdAride ‘il@é §é§(ﬁ1d5gﬁﬁﬁlesr%8§ﬁ§ttﬁgr H’ygtfﬁlfs ”ﬂhlee?é(%oﬂg spindle

the first rol appar at'us as
means {ghakeup a wéea@eushéehmaﬁeddmm &k teavingtthe figst roll.
speeds between the first and second spindl es such that

t he second
30.  An apparatus as claimed in claim 29, 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



spindle neans is always driven at a speed faster than
required to wind up the -31- rel ease sheet, and
wherei n the apparatus includes clutch nmeans in at

| east one of the first and second spindle neans, to
di ssi pate excess speed. 31.-3Mn apparatus as clainmed in
claim 27, wherein the pressure neans includes a
pressi ng nechanismincluding a plurality of pairs of

releddecsiatpamd atieraity e tipparatdsyinalades clueh ﬁ%&hé &n lat Reast one
[ cofrespondi n a centre

ressing nmechani s
Of) hﬁﬁ %fa?‘g %’?&HE&&PH",%'I%'HSE"E%F? dissipate,pxces SQ??‘éndl ng
froma rearward end of pressing nechanismto a
forward end thereof, the rearward and forward ends
Stor r 8BpBRRATASt gst flaimed det¢laim A7, nwherein dhe spressure means

ineRiAdE & bres‘é‘ﬁ@ﬁ%le&héhérﬁ%mﬁﬂ p@'pfur&lft%fo??ﬁ'irgro? liérs mounted

mount ed gacent to the cent 'l 'ne e I’TEC anli sm
synmekicelly aBewidbs sentse iaerof dfe prﬂsbenggnea;immscoﬂmpondmg to

< KBRUBAS A Blo I, 8659518 BR300 o YRk o

msmgsnedramgh toraaforwaedmndghamdnanmesmanﬁm &nd foriagrd ends

offEBRRbE e HEPARR bt € BaRiet, wiereut o rpaward pair o
rdilersdams mouatst \aﬂﬁcehn td ke deh8ESlinRJoMefd) afdchahist, and each

| ocat.ed for the main roller. 32. An apparat us
SULCES$Ie Ral Ofla 'L@r%.fﬁwg@s the derwand end of H&Breﬁgmaggﬁfmnm is

moAARGl 58 grés&s@%ﬂhéyaba@%heéh?%ﬁd? LEEE fé&@é'tﬁﬂoﬂgh the

a pair of trough- shaped ‘el emen ves,
Preseing reechacism.rtbe filmds prograssivaly srapnes arantd tk eutsrsurface

o B8 40°0 i 150D BRI 1RO Whercn e

prieasing atdopaniso isdocated farwardin gf thie rmaihaoklrai |, and
enabl i ng cl osi ng of the trough-shaped el ement to
| ocate the trough-shaped elenent around a handrail

32 t hAh Eppacitiens @bividd Moclie 31avHeréth tﬁlé%ré@ﬁng $ectihism
nFlfé_arat us as Cibfal med in claim 32 wherein the
CQMRIIRGS- angpatally draueh-shaped cmegiher seampprisighta ypair of trough-

sﬁdpéﬂsﬂéhéﬁﬁhélﬁese%mn@etﬁﬁ rﬁdu@%é’&eﬁtﬂ?hﬁé’hl‘ ﬁ{esaﬁé)argﬁs and

vi ewed by an operator ereby, 1n use,
WWQE@%@PD@@@%W@G%& echandsmofor mmmngameaerough-shaped

I
el&rlﬁ%ﬁ{‘?cfjdgéla\‘)*astHé %&&P%@%r&a@? ntcg) ;:g%rln rﬁi%ﬁh s 2&[ ﬁéﬁ@rﬁ@,r and
erabling closing of the trough-shaped element to locate the trough-shaped
element around a handrail with the rollers abutting the handrail surface.

33.  An apparatus as claimed in claim 32, 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 of the rollers
can be checked by visual inspection.



of the apparatus for |ocating the apparatus on a
handrail. 35. An apparatus as clained in claim34,
wherein the guide rollers include, at each end of the
apparatus, a central roller and side rollers. 36. An
apparatus as claimed in clad& 35, wherein the side
rollers are nmounted for |lateral novenment, to enable
the lateral position of the guide rollers to be
34d] usheappacatas @snolaidaden h:“iijldlrﬁ Illﬁclaﬂmgig‘d dv\iih mﬂbrsl\éaldlialfﬁ@r end
atus as clained in c m 27, erein the
gﬁﬁﬁ#ﬁ?ﬁggfﬁ “ﬁﬁ%@géheﬁﬁ?ﬂaﬁFﬁﬂbaﬁﬁpﬁ“Whe spi ndl e
means, the tensioning device and the pressure neans

unted to the main frane, .and wherein the nountin
Hganéncﬁi’fﬁ’ﬁ‘ﬁ‘@%@s Gaimega claiinc 4 harerbe srisie llemsdnclude, at

B8 Bnd bAIR AMratls) élgéﬁ%afélfe?‘éﬁ e f¥R&RS for

attaching the armto a stra of a handrail, so
that at |east one armbeing adjustable to permt

SQdJ uﬁh"ﬂ?ﬁg\r&ﬁs Eg%laﬁrﬁ%-_@'iﬁ ¥I§1n§§8a&n8%|r9 L {ftg% ?cgltg%‘:?%erﬁé%nted
forriatﬂrah mosémenlt;dbuenah@e tthe !aterahtpcmgtmr ok the g?ﬂeenoﬂertsh&; be
afiBbtep 16 MR B R St C Wit | g of “the ar s

at different |ocations on the main franme. 39. An
pparat us as claimed ip, clajm38, wherein each of .the
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38. An apparatus as claimed in claim 37, 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.

38.  An apparatus as claimed in claim 38, 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.

40. An apparatus as claimed in claim 39, wherein the attachment means
comprises a suction cup.
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41.  An apparatus as claimed in claim 32, wherein the pressing mechanism
includes a roller extension device carrying at least one pair of the rollers, the
roller extension device being separable from a remainder of the apparatus



