PERSON CONVEYI NG DEVI CE, | N PARTI CULAR ESCALATOR OR MOVI NG S| DEWALK,
COVPRI SI NG A HANDRAI L, AND HANDRAI L FOR AN ESCALATOR OR A MWVI NG
WALKWAY The invention relates to a person conveying device in the
formof an escalator or a noving wal kway., The person conveyi ng device
is equipped with a handrail or two handrails. By "handrail" there is
understood a device at a balustrade arranged at (one or) both sides

of the escapgHgiN SONVRYINGIDEACEVRY paRTIRENAR EICAANTOR OR n.%\hRGsé!ﬁEWALﬁ

SRR 1 NP AT T R R

of fers suppdAtKWAYa handhol d for a person | ocated on the conveying
device or getting on or off this. As essential conponent of a person

conveyi ng dﬁ'}éllﬁ\%ntlorpkélﬁtéﬁofa’iﬁérbd)ﬁ d:cﬁﬁe}ﬁrugcth\avéb‘é in frerforemami éscalafdir b yhoving
stati ons or d éﬂ%nt stores co

| fil
ot onl'y = HAIGH VEIPeGEn AR Grace ISP R BREPPL e g ALt y

demands. Known handrails consi st of endl ess rubber belts in V\/m ch

| ol vi , ‘
cetil 15" corb bt b OO R Bt e A0S e
t hrough a giitlke ebgalatodpi myingh@ugmydeﬂ\rfan@aélstmgoragrivastustw sdlded along this
arranged aly:{RRG.PahaDR RaficlEs Al inbNerfSSBA af wicThY Bk ¥Rihoving

The traction e handr

or consi st wﬁlk\@vemﬁé $be Qﬂla‘étfiéffh%%m’aﬂffﬁ&ﬁupp@i’t %ehmm@rf%% pgigon jocated
escal ator, éﬁrtRé'B&vfeﬁﬁg Balits bl paoCAbrbe tdescri bed. This circul ation
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wel | as | ooping of drive wheels. CH 557295, which defines the
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Qui dance i s shaped carrier profi

whi ch a raiplacer guide rail is arranged, is connected with the
bal ustrade. The transport chain or the chain travels or roll s on this
rail or guide rail. This rail consists of a resilient
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flexible or consist of elements so that circulation, in the manner of an escalator, around the
balustrade can be described. This circulation is composed of various curves and

semicircles or semi-ellipses as well as looping of drive wheels.

CH 557295, which defines the category, discloses a handrail formed from U-shaped
segments which are driven by way of a chain. The chain here forms the traction means
constructed as traction carrier. The individual segments of the handrail are merely placed
on the chain, wherein in each instance a chain element comes to lie in a corresponding
recess of a segment. Guidance is achieved in that a U-shaped carrier profile member, at
which a rail or guide rail is arranged, is connected with the balustrade. The transport chain
or the chain travels or rolls on this rail or guide rail. This rail consists of a resilient plastics
material. Guidance of the segments is thus effected here directly by way of the chain.
Pulling of the segments of the handrail off the chain is prevented in that the inner sides of

the U-shaped carrier profile member have webs at which lateral guides are fastened.



Provi ded bel ow the | ateral guides are angl ed ends of the U shaped
segnments which enter into a restraining safety position at or into
contact with the lateral guides if anybody endeavours to pull off the
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The grip strip can, for example, be injection-moulded. [n this connection it can be
injection-moulded or cast from a plastics material, which enables production - in its
longitudinal direction - not only from individual segments, but also from a single piece. In
this construction the fraction means has to be extremely flexible and enable easy
deflection. Coming into consideration in this regard is a form of manufacture which is
already connected at the factory at its seam position and is delivered as a finished grip-
strip ring to the assembly site. However, also coming into consideration is manufacture at



The grip strip can - as seen in its cross-section - be nmade froma
single material as a solid or sem-solid or hollow or, however, also
partly hollow profile nenber braced by webs. In this connection, the
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Wth respect to the material properties of the cover region of a grip
strip according to the invention selection is nmade of haptically

pl easant materials, preferably material with soft-touch surfaces
and/ or foam skin surfaces. This neans on,the one hand that the
tactile sensation on contact does not generate any excessive stinuli.
Thi s concerns, for exanple, roughness, hand slide characteristics,
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accndent and handling problems are involved, for example with articles of clothing or
pieces of luggage sticking thereto. The grip-strip cover layer is preferably made of a
different plastics material having a roughness in a range of 0.4 to 8 microns, preferably 2
microns, andfor a specific thermal conductivity A in a range of 0.05 to 0.5 W/mK, preferably

0.2 to 0.3 WimK.

In principle, the following materials can be considered for a grip strip according to the
invention: plastics materials such as, for example: PA (polyamide), PAS (Perlon®), POM
(polyoxymethylene, e.g. Delrin®), PEEK (polyetheretherketone), PAS (polyarylenesulfide),
PE {polyethylene), PUR (polyurethane), PP {polypropylene), PVDF
(polyvinylidenefiuoride), PTFE (polytetrafluoroethylene); natural fibres or fibre compounds
or GRP (giassfibre-reinforced plastic) or CRP (carbonfibre-reinforced plastic) or press
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cl eani ng and keeping clean, but also the possibility of disinfecting
and possi bl e penetration of the material by nano-silver particles,
and, in addition, a selective naking ref?ective or chrom ng or
metal | i sation of the cover material. The cross-sectional profile of a
grip strip according to the invention can be of ergonom cal
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chroming or metallisation of the cover material.

The cross-sectional profile of a grip strip according to the invention can be of
ergonomically improved construction in that, for example, convexities and depressions
adapt better to a resting hand surface and, for example, to the enclosing thumb. A
preferred embodiment envisages offering enhanced gripping possibility for children in that
a strip of smaller diameter and better grippable from below is integrated in the grip strip.

The surface of the grip strip can be constructed to be rough, smooth, corrugated or
knurled. Moreover, it can be coated, painted or coloured or constructed as a PVD surface
('Physical Vapour Deposition' = physical gas-phase deposition), as a metallised (for
example, vapour-deposited with chromium) surface, or as a DLC ('Diamond-like Carbon' =

diamond-like protective layer of carbon) or plasma surface or nano surface.

In addition, in accordance with a further preferred embodiment of a handrail according to



Wth regard to gui dance of the handrail strip / grip strip at the

bal ustrade upper side, as already nentioned nechanically positively
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that the grip strip cannot be laterally displaced by means of application of force {(against
the flange of the guiding roller or roller). For this purpose, further guide surfaces are

provided which interengage in the manner of a groove-and-key connection.

According to the invention it is also possible to provide a handrail guide which has guide
surfaces, which are vertically supporting as well, only at the side surfaces of the
balustrade. This embodiment has, in particular, the advantage that an intermediate space
can be left between the grip-strip lower side and the balustrade upper side, so that the
speed of circulation of the handrail cannot reduce if, for example, a person supports

themselves firmly or places a heavy item of luggage thereon.

A further preferred embodiment of a handrail guide according to the invention provides, in

order to avoid reductions in speed due to increased coefficients of friction, smail rollers or



A handrail strip according to the invention can, as already explai ned
above, consist longitudinally of one piece or of several segnments. In
the case of an enbodi mnent with individual segnents it is possible to
provi de the internedi ate spaces, which part at the curves or
deflection of the handrail strip, with a flexible and reversibly
extensi bl e casi ng. However, a conbination of flexible segnents
together with the flexible and reversibly extensible casin
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made of the synthetic material Wtex(r) of the conpany Mnahan
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fixed vert ialveyesanmigk af tad¢higkposure to an open fl ane
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t hus proven and extrene fire-retardation is given. In addition, .
these synt Hehprdratbebivi agcordizg & Mg RENENeedy 3af9oA% FH¥RENSH abo.ve, consist
properti es yMyithdhallyeit hai gddadorif @BvarBcaficp®. mitiheRrgsd of dhenpbiinenpaith
features of the basic nmateri al alrg as Epl%l I QuUS: dedn§| tg 1. 16hkﬁld|r~[8tth
i npact toudﬂﬁ‘l | SeBeHs I‘fdstp&’s?'l}?) 0 PEPVife fpe intermediate spaces, which part at the
curves or deflection of the handrail strip, with a flexible and reversibly extensible casing.
However, a combination of flexible segments together with the fiexible and reversibly
extensible casing represents a further preferred embodiment. It offers the advantage that
the flexibility of the segments does not have to be as high as in the case of the integral grip
strip variant without a casing, but at the same time the casing, due to the flexibility of the

segments, does not have to cover such widely gaping infermediate spaces.

In accordance with a preferred embodiment of a handrail according to the invention this
flexible and reversibly extensible casing Is made of a non-combustible material. For this
purpose, as already explained above for the grip strip itself (without casing), use is
preferably made of the synthetic material Wytex® of the company Monahan Filaments of
Middiebury, Vermont, USA. The {lame-retardant synthetic materials Wytex® FR-H and
Wytex 6, in particular, do not contain any halogens or phosphorous. These synthetic
materials have all advantageous stiffness and strength characieristics of Nylon or
polyamide and, in addition, the advantage of a very low toxicity, acidity and smoke optical
density. Moreover, the material is self-extinguishing and fireproof and fire-retardant. The



tear/stretch strength 75 NNmm®2 specific elongation 10% bendi ng
strength 95 Nnmm2 nodul us of elasticity 2300 NNnm2 creep current
strength > 600 V deformation tenperature 190 degrees Cel sius oxygen
i ndex 34% i nflammability rate according éo UL 94 at 0.75 mm
corresponds with VOtoxicity index 38

inflammability corresponds, in the test of Underwriters Laboratories UL 94, at 0.75 mm
thickness with the class VO (stated as V-zero). This simply means that a sample of the
stated material thickness is fixed vertically and after exposure to an open flame self-
extinguishes within less than 10 seconds. Self-extinguishing is thus proven and extreme

fire-retardation is given.

In addition, these synthetic materials have marked electrical insulation properiies whilst
maintaining high mechanical strength. The principal features of the basic material are as
follows:

- density 1.16 kg/dm®

- impact toughness according to {zod 40 Jim?

- tearfstretch strength 75 N/mm?

- specific elongation 10%

- bending strength 85 N/mm?

- modulus of elasticity 2300 N/mm?

- creep current strength > 600 V

- deformation temperature 190 degrees Celsius

- oxygen index 34%

- inflammability rate according to UL 94 at 0.75 mm corresponds with VO

- toxicity index 38

- smoke optical density 75 (F) / 50 (NF) Dm

- acidity of the smoke 8 pH.

Reference is expressly made to a possible capability of combining the teaching of this
application with the teaching of an application filed at the same time by the same applicant
(handrail for an escalator or a moving walkway. A handrail with material properties and
safety characteristics improved even further or to greater extent, or more or multiply

improved, is disclosed there.

Further or advantageous embodiments of the person conveying device according to the
invention or the correspondingly designed handrail form the subject matter of the

dependent claims.

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

of figures.



snoke optical density 75 (F) / 50 (NF) Dmacidity of the snoke 8 pH
Ref erence is expressty nmade to a possible capability of conbining the
teaching of this application with the teaching of an application
filed at the sane tinme by the sane appligant (handrail for an

escal ator or a noving wal kway. A handraﬁf with material properties
and safety characteristics inproved even further or to greater

extent, or nore or multiply inproved, is disclosed there. Further or
advant ageous enbodi nents of the person conveying device according to

the i nvent irRA figlirek NPe GREERER WIRjURSHVEIY dRsl gereebIamtieatdmd esfBiehbee numerals
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i ndi cate functionally equivalent or simlar conponents. In that case:

In that case:

Fig. 1 shows a schematic illustration of a person conveying device according to the

invention;

Fig. 2 shows a sectional illustration along the section axis A-A of Fig. 1 of a handrall

according to the invention as well as the assembly and installation of the handrail,
Fig. 3 shows a guide of the grip strip by means of guide rollers;
Fig. 4 shows further preferred forms of the grip strip and

Fig. 5 shows a schematic illustration of the segment gap change in the curve or handrail

curve.

An escalator is shown in Fig. 1 by way of example for a person conveying device 1 from a
highly schematic side view. It conveys persons from a level E1 to a level E2 or
conversely. For this purpose it has a substructure consisting of a circulation for individual
steps 22 and a superstructure formed substantially from a handrail 2 around a balustrade
6. The handrail 2 is thereby in a position of accompanying an upward and downward
movement of the steps 22 in that a grip strip 3 runs along a balustrade upper side 7 in a
guide 4 or handrail guide 4 by means of guide surfaces 5 formed at a grip-strip lower side
10. The grip strip 3 is deflected at a balustrade lower side 18 by, for example, rollers 20a-
20c, 21. The return guide of the grip strip 3 is illustrated here by optional rollers at the
balustrade lower side. The roller 21 is constructed as a guiding roller to be adjustable in
accordance with an adjusting device 23, which is indicated by means of a double arrow. A
drive 8 formed from two opposite rollers, of which at least one is driving, rotates the grip
strip 3 in the circulation path, which is formed from the guide 4 and the rollers 20a-20f and
21, respectively in upward or downward transport direction in or against clockwise sense.

A section axis A-A is taken through the upper part of the handrail 2 as well as the grip strip



Fig. 1 shows a schematic illustration of a person conveying device
according to the invention; Fig. 2 shows a sectional illustration

al ong the section axis A-A of Fig. 1 of a handrail according to the
invention as well as the assenbly and ingfallation of the handrail;
Fig. 3 shows a guide of the grip strip by neans of guide rollers;

Fig. 4 shows further preferred forns of the grip strip and Fig. 5
shows a schematic illustration of the segment gap change in the curve
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A section axis A-A is taken through the upper part of the handrail 2
as well as the grip strip 10 3 and the guide 4 or handrail guide 4.

In addition, Fig. 2, or generally described Figures 2a to 2¢, shows a handrail 2¢c or grip
strip 3c in cross-section, according to section axis A-A. Arranged on the balustrade 6cis a
guide profile member 24 received in the guide 4. The traction means 9c is integrated in
the grip strip 3¢ by means of a receptacle 32 formed for that purpose. The grip strip 3¢
has optional upper bracing 27a and 27b and lower bracing 28a and 28b and spaces 29a to
29d or cavities. Moreover, two grooves 25a and 25b, the function of which is discussed in
the following figure, can be optionally formed at the upper side of the grip strip 3c. The
grip strip 3c can be pushed or pulled onto the guide profile member 24 in longitudinal
direction 14. Figure 2c illustrates how the traction means 8¢ can be easily and simply
accommodated in the grip strip 3c. The receptacles 32 receive the traction means 8¢ and

accommodate it permanently.

Fig. 3 shows, or Figures 3a and 3b show, the purpose for which the upper side of the grip
strip 3¢ has two longitudinally extending grooves 25a and 25b. in the return guidance of
the handrail, thus along the lower side of the balustrade (the grip strip 3¢ is illustrated in
mirror image or turned through 180 degrees 'on its head') a handrail according to the
invention can be guided by, in particular, guide rollers 20 or guiding rollers 20 and/or also
driven. Corresponding flanges or lateral guides 26a and 26b engage in the grooves 25a
and 25b for better lateral guidance and stability, but also for increasing the contact area.



Fig. 2 schematically shows, as a sectional illustration according to
the section axis A-A of Fig. 1, how a guide 4 or handrail guide 4 can
be constructed in accordance with the invention, nanely in that the
bal ustrade 6¢ at its bal ustrade upper si.de 7 forns a positive
cross-sectional profile 15a in the shape of guide surfaces 5a-5e. The
grip strip 3 or 3c is drawn by way of traction nmeans 9c in a
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12 Patent clainms 1. Person conveying device (1), particularly an
escal ator or a noving wal kway, conprising a drivable handrail (2), a
grip strip (3), a guide (4) with guide surfaces (5) at a bal ustrade
upper side (7), and a drive (8) which noves the handrail (2) along
the guide (4) by a traction neans (9), erein the traction neans (9,
9a, 9b) conprises at least one traction carrier (12) exchangeably
arranged in the grip strip (3), characterised in that guide surfaces
(11la-11g) eateptelamd ary wWith the guide surfaces (5a-5e) at the

bal ustrade upper side (7) are fornmed in the interior of the grip
strip (3) and that the traction carrier (12) is mechanically

posi tivel yifittRetseém coheayingadeitasr (Pr eediedaiynpo gscalsier aid? dRo\IouB@kvay,
pl ace and/ N aandL QL. t [ i ces (5) at a
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ongi t udi ng jrection (.14) a or, consi St s i hdi_vi.dual .. .
4. Person Eﬂﬁwéﬁrﬂéor i'%ﬁ%lT engrcgfotﬁaigﬁa SE”(E’ @L?nd;ﬁjgyt)hf&{%gg'ﬁ?ge@g%ﬁ%)g]s
cl ai s, chaeaenmslls edsitivelyt fiddd B placs snd/ec picosel inpr place en@/bbgjuedfintiipse
gui de surfaces f - t I .

negat i ve 1 B st see el BLTHBAF pHEE Pl 2 SpApbind Feckho (13) of the
conpl enent aipystigu{3e surfaces (11h-11n) at the grip-strip | ower side
(10) is of positive form 5. Person conveying device (1) according
to claim4, characterised in that rollers and/or mﬁedl e bearings X
and/ or needl e- rigarERY cPNVRYing dipyige ANGRER NG oM. T ANPECtEr P 'rb‘é‘%t( thegrig
arranged atib 8 iQuf iHRghH bdrRtasidnoryMs raling bircubddresde indeongipeinalsdidetion

(7). (14).

3. Person conveying device (1) according to one of claims 1 and 2, characterised in
that the grip strip (3) is of multi-piece and/or muiti-part construction in the longitudinal

direction (14) and/or consists of individual segments.

4, Person conveying device (1) according to any one of the preceding claims,
characterised in that a cross-sectional profile (15c) of the guide surfaces (5f-5m) at the
balustrade upper side (7) is of negative form and a cross-sectional profile (15d) of the
complementary guide surfaces {11h-11n) at the grip-strip lower side (10) is of positive

form.

5. Person conveying device (1) according to claim 4, characterised in that rollers
and/or needle bearings and/or needle-roller flat belts and/or cylinder-roller flat belts are

arranged at the guide surfaces (5-5m) at the balustrade upper side (7).



13 . Per son conveyi ng device (1) according to any one of the
preceding clains 1 to 5, characterised in that the grip strip (3)
consists of a two-material conpound, wherein a grip-strip guide part
(16) is formed froma plastics nmaterial having a coefficient of
friction in a range of 0.05 to 0.35, prgferably 0.10 to 0.15, and a
grip-strip base region (17) is fornmed froma plastics material having
a bending strength in a range of 30 to 185 NNmmR, preferably 50 to 95
N ne. 7. Person conveying device (1) according to any one of the
preceding clains, characterised in that the grip strip (3) consists
of arrultl-matelal the grjp-str ui de
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range of um "an specitic thermal
conduct i vi mr?fe)@hlwﬁfh’tt?r%@nbf 0.05 to 0.5 WnK, preferably 0.2 to 0.3
WnK. 8. Handrail (2) for an escalator or a noving wal kway

conprising_a grip strip (3), guide (4) with guide surfaces at a
bal ust r ade’- uppeDrerﬁqrbéoT"P}“”ga‘i’Pd"cg b JREOERE IhAdh 9pEI Pfs ”‘@nﬂ?eé‘?d(i’?%\?@@&

t he handr agdardobarisad @nﬂattth@gwstd@(s()@névatsafetﬂhalwaaéha!re@ﬁﬁo@a) wher ei n
the traction t on tract

carrier (12) exCRsigdmRoe SFP SHEBA DS VIS ELF oS Metehal having a

char act er | &eslicient ¢fiiddtiogin aleanganf @08 % §.23,prdfdgbly ©orfpbénsnt ary with t he
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inits Iongltudq nal direction
8. Handrail (2) for an escalator or a moving walkway comprising a grip strip (3), a
guide (4) with guide surfaces (5) at a balustrade upper side (7), and a drive (8) which pulls
and/or moves the handrail (2) along the guide (4) by a traction means (8), wherein the
traction means (9, 9a, 2b) comprises at least one traction carrier (12) exchangeably
arranged in the grip strip (3), characterised in that guide surfaces (11a-11g)
complementary with the guide surfaces (5a-5e) at the balustrade upper side (7) are formed
in the interior of the grip strip (3) and that the traction carrier (12) is mechanically positively
fitted in place and/or pressed in place and/or glued in place and/or screwed in place and/or
integrated in place in a corresponding recess (13) of a grip strip (3).

9. Handrail (2) according to claim 8, characterised in that the grip strip (3) is of
integral construction along its rolling circumference in its longitudinal direction (14).



