.1 Title Handgrip for an escalator or a noving wal kway The invention
relates to a handrail, particularly a handrail for escalators or

nmovi ng wal kways. I n particular, the invenr1i on relates to the field of
handrails for escalators or noving wal kways, which are operated

out side and/ or which are exposed to a high intensity of use. Prior

art A device for guiding a multi-elenent handrail, as well as a
nul ti-el emed® drivabl e handrail, are known from DE 10316383 B4. The
known handrail includes a base body, which cooperates with a guide

profile nmenber, and a plurality of individual elenents, wherein the
base body i@N5EER &8 qﬁpglﬁt%obgmogmgtvyaﬂmayout wardly facing el enents

of web-like construction. In that case, the individual elenents are

in operative connection with one anqt her, l\ﬂforeover, t,ma el enents are .
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exi sts. The handrajl known from DE 10316383 has t he di sadvantage .
That due SO WARKPI SR B ORE A5 s 4 9 B VAGh Bl HRARe g5 hgh tensity
possi ble fofysgterial, which can be renoved only with difficulty, to
collect in the internmedi ate spaces, for exanple, water, ice, sand,

dust, soil, chem cals, food residues and contam nants. Moreover,

there is timigiegk of damage to the surface of the handrail over the
period of use by chem cal or nechanical actions. A handrail for

escal ators or noving wal kways is known from WD 2006/ 010181 A2,

wher ei n t hea gevige fel going hasitieelematidthndtdiicas abk bt a niiitieldnaerd devablé Bandrail,
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return runopeiiEies witktal qudde psofitcomasiventandat plutdiitysofiedididng, elsettsatvherein the
pol yur ot haifEor <1 taaevosd NaRa e Ty of el SV oGl oy web-ike
wal kway i s donsivaetibm.onm WAt She0APE Indivibliiad Felements are in operative connection with one

another. Moreover, the elements are provided in their inner regions remote from the webs

with projections by way of which a mechanically positive connection with a drive chain

exists.

The handrail known from DE 10316383 B4 has the disadvantage that due to the numerous
web-like outwardly facing elements it is possible for material, which can be removed only
with difficulty, to collect in the intermediate spaces, for example, water, ice, sand, dust,
soil, chemicals, food residues and contaminants. Moreover, there is the risk of damage to

the surface of the handrail over the period of use by chemical or mechanical actions.

A handrail for escalators or moving walkways is known from WO 2006/010181 A2, wherein
the grip element has a coated outer shell. This handrail is of integral construction and
therefore has to be resiliently bent on a circular path in the defiection region (between
forward run and return run). The coating has to accommodate this bending, so that only

resilient coatings are possible such as, for example, on a polyurethane resin basis.

A handrail for an escalator or a moving walkway is known from WO 91/04219, which
consists of individual segments. In that case, a respective section of steel cables is

injection-moulded around by a thermoplastic elastomer, wherein the steel cables are



.consists of individual segnents. In that case, a respective section
of steel cables is injection-noul ded around by a thernoplastic

el astonmer, wherein the steel cables are 2 tightened during the

i nj ection-noul di ng. Thus, the individual Segnents lie with bias
agai nst one another in the finished handrail. In this handrail as

wel |, defornmptions arise in the deflecti e size of ¢t
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create a handrail which has an inproved durability or repelling
capability or water repulsion and which has, in particular

speci fical Isuchm aamrhlp ChIe Gl be adaiedPsrOy ethsal résiemt oiatedal esintaytteroise the

casli ng. Te%ggtgncgasl,phts or'igaills on or detaches.

Hlustration of the invention

Technical object

The object of the invention is to create a handrail which has an improved durability or
repelling capability or water repulsion and which has, in particular specifically in a grip

region, an improved surface or cover layer or casing.

Technical soiution

The object is fulfilled by a handrail according to the invention with the features of claim 1.

Advantageous developments of the handrail indicated in claim 1 are possible through the

measures listed in the subclaims.

Advantageous effects

Due to the fact that the handrail is formed from a plurality of grip elemenis which are
arranged on a traction means, wherein adjacent grip elements can be pushed into one
another, the grip elements are tiltable a little relative to one another and there are no
elastic deformations of the individual grip elements in the deflecting region. [t is therefore
possible to coat the grip elements with a metal (for example with chromium) so that it gains
a very hard, easily cleanable surface without fear of splitting or falling off or coming off due

to repeated deformations.

in order to achieve the capability of displacement of the grip elements in one another or of

tilting it is advantageous if each grip element has an inwardly disposed bevel or recess by



., The-object is fulfilled by a handrail according to the invention with
the features of claim1l. Advantageous devel opnents of the handrai
indicated in claiml are possible through,the neasures listed in the
subcl ai 6. Advant ageous effects Due to the fact that the handrail is
formed froma plurality of grip elenments which are arranged on a
traction neans, wherein adjacent grip el enents can be_pushed into
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It is advantageous if the outer shell is of double-wall construction with an outer wall and an
inner wall. A certain degree of resilience of the outer wall is thereby achieved so that, for
example, in the case of differential temperature expansions a cracking or falling off or

detaching of the coating can be prevented.

It is advantageous that the coating comprises a carrier layer, which is applied to an outer
surface of the outer shell or cover layer, and a top layer, which is applied over the carrier
layer. Specifically, the carrier layer can be applied by plating on the outer surface. For the
plating, after a chemical pre-treatment of the outer shell or cover layer, which can be
formed from plastics material or plastics material compound, different metal layers are
applied electrostatically and without charge. The adhesion or attachment or adherence or
coupling is chemical and mechanical. Metal can thereby be deposited on the outer
surface of the outer shell or cover layer, i.e. on the plastics material, by suitable chemicals

in a continuous process.



.1t i-s advantageous if the outer shell is of double-wall construction
with an outer wall and an inner wall. A certain degree of resilience

of the outer wall is thereby achieved so jhat, for exanple, in the

case of differential tenperature expansions a cracking or falling off

or detaching of the coating can be prevented. It is advantageous that
the coating conprises a carrier layer, which is applied to an outer
surface of the outer shell or cover layer, and a top layer, which is
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Plating of plastics materl al surfaces has t he advant age t hat

i nport ant duct char i . : .
el ot r ommght 8 e T B oo At r e arerSliy o EoREEing ofng tgpening of s
ozone resi spaltation aith e teavimug abhryapptfcbumnfdedjat tRefsanertoee by thexgamesaipjicant

de t i i he t
mopri cat on SRRl ecoRe Bl 8 SR Mauflayl"TThER” H PEnd el materia
ti me by thehscteriaigs érchsﬁfet&tv@acac&rrlstldsowhlatn awmrave@rfu_ﬂheaommwangtensrveiy,
wal kway) . o??r{o'?e ﬁggrr% ov%tig dgg&) characteristi cs and safety

characteristics nprove her or nore extensively, or
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dr awi ngs Trﬁ?ref@ 8L fitﬁ S?S‘Wi jhed in nore detail synbolically and
by way of emrrp%e—éno—qf%e—%asrsrjdt?f figures.

The invention is explained in more detail symbolically and by way of example on the basis

of figures.

The figures are described conjunctively and generally. The same reference numerals
signify the same components and reference numerals with different indices indicate

functionally equivalent or similar components.



. The -figures are described conjunctively and generally. The sane
reference nunerals signify the sane conponents and reference nuneral s
with different indices indicate functionakly equivalent or simlar
conponents. 5 Preferred exenplifying enbodi nents of the invention
are explained in nore detail in the follow ng description by way of
the acconpanying draw ngs, in which corresgondin el enents are
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by 111 in GOFFEQRPABRRNGEn Witsh ererhpifyisy exeodmchyoMmBe pba@nENt of the
I nvention; Fig. 4 shows two grip elenents, which are joined together,

of a further enbodinent of the invention fromthe plan view denoted

by 111 angid:i2g shébws h@f\gn@emﬂ&m@n Isl SHETIN iatm@m ah d h&ailsetiohbEilBsitation

a chan e in the handrail cur r out embodi nent of the
|gn\F/)ent | og along the secaﬁon line denotec\{%y IIBE m a mod%ed?orm of embodnnme:%

Fig. 3 shows the grip element, which is shown in Fig. 1, from the viewing direction
denoted by Hl in correspondence with a third exemplifying embodiment of the invention;

Fig. 4 shows two grip elements, which are joined together, of a further embodiment of the

invention from the plan view denoted by lil; and
Fig. 5 shows a schematic illustration of the grip element gap change in the handrail curve.

Best route to embodiment of the invention

Fig. 1 shows a grip element 1 of a handrail in a perspective illustration in correspondence
with a first exemplifying embodiment of the invention. The handrail comprises a plurality of
grip elements 1 or 1" which are joined together, as is illustrated by way of the grip elements
1 or 1"in Fig. 4. The handrail composed of a plurality of grip elements 1 is particularly
suitable for escalators or moving walkways. However, the handrail according to the

invention can also be used for other applications.

The grip element 1 comprises a base body 2. The base body 2 comprises an outer shell 3
or cover layer 3 or casing 3 and stiffening ribs 4 and 5 arranged within the outer shell 3 or
cover layer 3 or casing 3, wherein for clarification of the illustration only the stiffening ribs 4
and 5 are characterised in Fig. 1. Also illustrated are bearing pins 6 and 7 by which the
grip element 1 engages in a traction means 12 {see Fig. 5), particularly a chain or a belt.

The outer shell 3 or cover layer 3 or casing 3 has on one side an inwardly disposed bevel

8 or recess 8 and on an opposite side an outwardly disposed bevel 9 or recess 9. The



.Fig.- 1 shows a grip elenment 1 of a handrail in a perspective
illustration in correspondence with a first exenplifying enbodi nent

of the invention. The handrail conprises @ plurality of grip elenents

1 or 1' which are joined together, as is Illustrated by way of the

grip elements 1 or 1' in Fig. 4. The handrail conposed of a plurality

of grip elenments 1 | articul arl uitable for escalators o vin
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.7 Specifically, the outer surface 16 of the outer shell 3 or cover

| ayer 3 or casing 3 of the grip elenent 1 can be etched in a
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bevel 8 or recess 8 on an outwardly dlsposed bevel 9' or recess 9' of

the grip e'l\ﬁaoqgn\}er la mulp?ay%recp construction can also be selected. In particular, the outer
surface 16 can initially be coated with a carrier layer 20 and/or top layer 21 as is illustrated
in Fig. 2. An extensive protection of the outer shell 3 or cover layer 3 or casing 3 is
thereby made possible. In one possible embodiment the strip-shaped coating 15
iHustrated in Fig. 3 can then be applied to the carrier layer 20 as top layer 21. In a further
exemplifying embodiment the sequence is reversed, the carrier layer 20 receiving the strip-

shaped coating 15 illustrated in Fig. 3 and the top layer 21 being applied above or on top.

Fig. 4 shows grip elements 1 and 1' which are placed against one another or inserted in
one another. In that case the grip element 1 is placed by its internally disposed bevel 8 or

recess 8 on an outwardly disposed bevel 9' or recess 9' of the grip element 1'. The grip



.8 el.ement 1 has a partly coated outer surface 16 of the outer shell 3
or cover layer 3 or casing 3. The coating 15 is in that case forned
to be strip-shaped and/or nmarbled. The stgips 31, 32, 33 of the
coating 15 of the grip elenment 1 extend approxinmately spirally or
obliquely or in marble shape with respect to a |ongitudi nal axis 30.
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.3. Handrail according to claim1l1 or 2, characterised in that the
coating (15) is fornmed to be closed at least in the grip region (10).

4. Handrail according to any one of clai 1 to 3, characterised in

that the outer shell (3) is of double-walf construction with an outer
wal I (17) and an inner wall (18). 5. Handrail according to any one

of claims 1 to 4, characterised in that the coating (15) conprises at

| east one carrier layer (20) which iBatgmbclaéist o an outer surface

(16) of the outer shell (3) or cover layer (3) or casing (3) and at

| east one top layer (21) which is applied over the carrier |ayer

(20). 6. Handr dlandec ordicagrly Joc leasataters ehaeyiide Mal@@ysnWhan Hie handrail

| east the %@Fn h@és é@éﬁeléaét%ﬁ}tly‘ ét)a%bod)d@ldsm (B #d REerdm thQ%oQMge(ﬁ 5) applied to

surface (16). drail according to clai'm5, characterised
that the cae p@ﬁer rsa%fB)(@@yow@da@dpa@doaﬁ@y el 9EP ir9@ioB {19 ‘éfctf‘f?dfiuﬁrﬁf‘e“ 3,

deposi tion cﬂé‘raHéﬁs&P?rﬁfha%‘tHJ é‘&ﬁméj(% @&ﬂér%restah‘@éaét heetigper! @YLmeld Bhd/or at
I's applied by reductive or electrol tlc deposi tion.
least of a metal compound and that the handrall is formed from a plurality of grip elements
(1, 1') which are arranged on a traction means (12), wherein adjacent grip elements (1, 1')
can be pushed into one another so that the grip elements (1, 1) are tiltable to a limited

extent relative to one another.

2. Handrail according to claim 1, characterised in that each grip element (1) has an
inwardly disposed bevel (9') or recess (8), by which it engages over an outwardly disposed
bevel (9) or recess (9) of the adjacent grip element (17 in order to achieve the

displaceability in one another or tiltability.

3. Handrail according to claim 1 or 2, characterised in that the coating (15) is formed

to be closed at least in the grip region (10).

4. Handrail according to any one of claims 1 to 3, characterised in that the outer shell

(3) is of double-wall construction with an outer wall (17) and an inner wall {18).

5. Handrail according to any one of claims 1 to 4, characterised in that the coating
(15) comprises at least one carrier layer (20} which is applied to an outer surface (16) of
the outer shell (3) or cover layer (3) or casing (3) and at least one top layer (21) which is

applied over the carrier layer (20).

6. Handrail according to claim 5, characterised in that at least the carrier layer (20) is
applied by plating on the outer surface (16).

7. Handrail according to ciaim 5, characterised in that the carrier layer (20) is applied
by reductive or electrolytic deposition on the outer surface (18) and/or that the top layer
(21} is applied by reductive or electrolytic deposition.



